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FOREWORD 

Production of snap beans (edible gret-n pods) reached 
sane 2.5 million tons in 1984-1986 for a total value of 
production of about US$900 million. Good nutrition 
requires adequate levels of vitamins and minerals in 
addition to calories and proteins, and snap beans are an
 
excellent source of those nutrients.
 

Demand for snap beans is growing rapidly along with 
that for other vegetables in the tropics, propelled by
improvements in income that enable 
 consumers to
 
diversify and enrich 
their diets. This buoyant market
 
provides an excellent income-earning opportunity for

producers, and small farmers are well positioned to take
advantage of this potential due to the high labor and 
management intensity of snap bean production.
 

Phaseolus species, with origin in tropical America,
comprise the bulk of snap bean production. Research on 
snap beans, however, has been concentrated in temperate
countries, and much less has been done to improve snap
bean production in the tropics, where disease and pest 
pressures are distinct and especially intense.
 

This bibliography provides a valuable baseline 
on

what is currently known 
 about snap beans. The
 
accompanying introductory essay appraises the
 
socioeconmic potential of snap beans in the tropics,
and poses the 
challenge of whether sufficient attention
 
has been devoted to this crop, an issue which clearly 
merits thoughtful consideration.
 

Douglas Pachico
 
Bean Program Leader
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INTRODUCTION 

In developing countries, there is a growing interest

in improving the quality of food, 
firstly to provide
secondary sources of nutrients, such as minerals andvitamins, and secondly to raise the income levels of
small farmers. Snap beans outstand anong potentialcrops; its similarity to common beans suggests that it
 can be grown in many tropical regions, traditionally
devoted to the cultivation of staple food crops. 

CIAT's Bean Program and Bean Information Center haveattempted to put together the literature on snap beans,
mainly through the consultation of the Bean Information
Center 
database and documents remitted by bean 
researchers worldwide. 

The first part of the publication consistsreview of the present status of snap 
of a 

beans in the
developing worla, dealing mainly with socioeconcmic 
aspects. Production, marketing and consumption features 
are described and the future potential for the crop isoutlined. Constraints 
 to production increases

discussed and 

are
 
the opportunities for research and


development of the crop are defined. 

The socioeconomic orientation of the opening paperand the technical emphasis of the bibliography arehighly complementary. Whereas the paper outlines themajor issues in beansnap production and utilization,
the bibliography indicates what has been accomplished in 
them.
 

The bibliography contains 922 references to research
 
on snap beans. Most of the documents are available atCIAT. Consultation 
 to 
 other sources yielded 161
references (marked with an asterisk), which will soon be

incorporated 
into the bean database. References are
organized by disciplines and are complemented withauthor and subject indexes. 
Within each discipline, the
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citations are arranged alphabetically by authors, and
within the papers of each author, by year in descending
chronological order. 

Users may obtain the full text of the documents byciting the complete number appearing in the upper lefthand 
 corner of each reference. (Please cite this 
bibliography as the source.) Requests should be
 
directed to:
 

CIAT
 
Ccmmunication and Information Support Unit
 
Library Services - Photocopies 
Apartado Atreo 6713
 
Cali, Colcmbia
 

The Bean Information 
 Center also contacted
institutions to identify 
those that carry out research
 
on snap beans and to 
 establish mechanisms for apermanent exchange of information. The institutions
that responded affirmatively are listed in the enclosed
preliminary directory, which also includes the names of
the snap bean researchers recorded in 
our database and

the participants in the Workshop on Snap Bean Breeding
held at CIAT in 1987.
 

We hope that this publication will be a useful
reference tool to snap bean researchers worldwide. 
Contributions are solicited, and those persons who send

articles to addedbe to the collection directly to the
Bean Information Center, may request copies of acorresponding number of articles currently in the
collection, free of charge. An updated and finalversion of the directory will be published. Since this
preliminary version is not complete, we encourage other 
snap bean researchers to send in their data. 
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SNAP BEANS IN THE DEVELOPING WORLD 

by 

Willem Janssen
 

CIAT
 

Bean Program
 



INTRODUCT ION 

Observers of the Latin American and Asian foodsituation are 
 paying increasing attention 
to food

quality issues. Twenty years ago most development

specialists were concerned with producing enough food to
feed the world's rapidly increasing population.

Questions on the quality of the produced food were 
secondary. 
The events during the 80's 
have shown that
 
the world's capacity to produce food is in 
no way

exhausted. Through the 
 combination 
of sensible
 
agricultural 
policy, investments 
in agricultural

infrastructure, 
improved agricultural technology and
 
better training and extension, food availability in

these continents, especially 
 rice and wheat, has

improved greatly. Today highly populated countries 
like

India and Bangladesh are capable of being net food
 
exporters.
 

The world's food problem, however, is not solved. 
The situation in sub-Saharan Africa, where riceneither 
nor wheat production had great impact, remains critical.

The purchasing power of the oany poor in Asia and Latin
America is insufficient to provide adequate nutrition,

and the ongoing 
 vagaries of agricultural production
still deeply affect 
 the world's 
 small farmers and
 
low-income consumers 
in years of bad harvest.
 

In many countries further improvements of the food 
situation will 
depend on producing not only more but
 
also better products. Two main 
arguments support 
this
 
thinking. The first 
one is 
that better quality products

will satisfy more easily the 
 needs for secondary

nutrients, such as vitamins and minerals. The other 
argument is that the extra value added of improved
products will 
 allow income increases for the

agricultural population, allowing their incomes to keep 
up with those in other sectors.
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Vegetables are a suitable food crop that would
 
comply with both arguments. Most of them do not provide
 
major amounts of calories and proteins per kilogram, but
 
are rich in a variety of vitamins and minerals. While 
they are mostly grown on very small farms, they still 
tend to provide more than average incomes to their 
producers. The increased attention for vegetables is
 
evident in FAO's networking activities (e.g., FAO,
 
1987), in the discussions within the Consultative Group 
on International Agricultural Research and in the
 
increased attention for production systems that cambine 
staple food and vegetab]e production (e.g., Zandstra et 
al., 1981).
 

Snap beans hold a special place among vegetables
 
grown and consumed in developing countries. They are 
eaten in many parts of Asia and Latin America and are of 
increasing importance in Africa. Because snap beans 
belong to the same species as common dry beans, 
Phaseolus vulgaris L., they can be grown in similar 
conditions and with comparable cultural practices. Snap 
beans do not provide the proteins and calories dry beans
 
do, but they do provide the vitamins and minerals that 
most staple foods lack. The similarity in production
 
methods, but the difference in the final product, allows
 
producers to supplement (quantity-oriented) staple food
 
production with (quality-oriented) vegetable production.
 
Snap beans thus provide the ideal crop with which to
 
initiate vegetable production in areas traditionally 
relegated to staple food production. 

This paper aims to introduce the role of snap beans 
in the food sector of the developing world. A brief 
description of snap beans and other bean vegetable
 
products will be followed by the major features involved
 
in the production, processing, marketing and consumption 
of snap beans in the developing world. Chemical control 
in snap bean farming is particularly high and will be 
discussed in detail. Observations on seed distribution
 
and on the effect of agricultural development on snap 
bean production will be made. Finally some suggestions 
for possible snap bean research will be outlined.
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VEGETABLE BEAN PRODUCTS 

In both the developed and the developing world P. 
vulgaris is primarily consumed as 
dry beans; however, P.
 
vulgaris is also harvested and consumed in its fresh, 
green state (common in Latin America and Africa), and
bean leaves are consumed as a sort of vitamin A-rich 
spinach in Africa (Bittenbender et al., 1984). 
Alternatively, in the case of snap beans, the green pods
 
are commonly consumed in their immature, preferably
fiberless state, in Europe, the Americas and Asia. As 
shown in Table 1, production, marketing and consumption 
characteristics of shelledgreen beans, snap beans and 
bean leaves are very different from those of dry beans.
 

Dry beans mainly supply proteins and calories.
 
The consumption of fresh bean products provides high
vitamin and mineral levels, in exchange -for decreased 
protein and carbohydrate contents. In many parts of the 
world, vitamin availability is deficient, causing 
serious problems, even blindness (Davidson et al.,

1975). Increased consumption of vegetable bean products
 
could contribute to improved health conditions.
 

The production cycle 
of dry beans is shorter than
 
that of most cereals but still longer than that of the 
vegetable bean products. For this reason green shelled 
beans will be eaten in parts of Africa until dry beans 
become available. Cooking time of the immature bean 
products is shorter 
than that of dry beans, which is an
 
advantage in fuel-deficient regions. The immature nature
 
of bean vegetable products decreases postharvest

storability, which in turn leads to higher marketing 
margins than for dry beans.
 

Snap beans are the most important of vegetable bean
 
products due to their wide geographical distribution,
 
relatively large production and 
their imminent potential
 
as an income source 
to small farmers. In comparison with
 
other vegetables, snap 
beans are particularly rich in
 
vitamin A, calcium, phosporus and iron. They form an 
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important source of vitamins and minerals to many people

in the developing world.
 

Table 1. 	Characteristics of different edible bean
 
products.
 

Dry Green shelled Bean Snap
 
beans beans leaves beans
 

Protein
 

content (%) 20.4 7.0-10.5 3.6 2.1
 

Calories/kg 3,020 1,040-1,510 
 360 	 290
 

Vitamin A 
(I.U./g) 0 0.4 10.0-20.0 2.0
 

Water (%) 12.3 58.2-70.0 86.8 90.0
 

Cooking time
 
(minutes) 120 40 10 25
 

Days fran
 
planting to
 
first harvest 90 55 25 
 40
 

Yield
 
(kg/ha) 
 700 1,575 10,000 8,000
 

Postharvest medium- short short 
 short
 
storability long
 

Sources: Bittenbender, 1984; Platt, 1977; Instituto 
Nacional de Nutrici6n, 1967; author's
 
estimations.
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THE IMPORTANCE OF SNAP BEANS
 

Statistics on snap beans in the developing world are
 
very deficient. The areas of snap bean production per

farm are so small that harvest data are often emitted 
from agricultural production statistics. Where 
statistics are available, production is underestimated 
becLuse of the rhort cultivation cycle -- if a certain 
area is planted continuovsly with snap beans, it may
have produced more than four crops rather than one by 
the end of the year, Instead of estimating the 
importance of snap beans by studying production 
statistics, it is 
often more useful to examine food 
budget or wholesale market inflow data. Production and 
consumption data for some countries of parUicular
 
importance, or for which reliable data are available, 
are given in Table 2.
 

Snap bean consumption per country is highly
 
variable, even within continents. In Latin America,
 
Colombia and Chile have high consumption levels but Peru
 
has rather low ones. In Asia, China appears to have high 
consumption levels but Indonesia and 
the Philippines low 
ones. In the latter countries, snap beans are secondary
 
to yardlong beans (Vigna sinensis), which are more heat
 
tolerant and better adapted 
to growing conditions in
 
these countries as shown by consumption levels of 1.5 
and 2.7 kg per capita, respectively.
 

Data on snap bean production in Africa are very 
deficient. Reliable data is only available for a few 
countries in the Mediterranean basin. For other parts of 
Africa, consumption of immature green pods has been 
reported (Due et al., 1984), but estimates of national 
production have not been made. In many parts of Africa 
specific snap bean varieties appear to be absent and
 
immature dry bean varieties (with more pod fiber) are
 
consumed as green beans. 

In Asia reliable 
data are available for Indonesia,
 
the Philippines and some minor countries. The importance
 
of the crop, however, depends on role in Chinaits and 
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India, where almost 40% of the world population is 
living. In China, several sources (e.g. Plucknett and 
Beener, 1981) suggest consumption levels between 1.5 and 
2.5 kg, resulting in a production of almost 2,000,000 t;
 
however, these sources do not clearly 
 distinguish 
between P. vulgaris and other species. For India the FAO 
Production Yearbook (1986) a ofreports production only 
45,000 t, less than 100 g per person annually. This
 
seems to underestimate its importance, but better
 
production estimates for India have not yet been
 
identified.
 

Among the countries listed in Table 2, snap bean
 
production already adds up to almost 
 2,500,000 t.
 
Considering the low figure for India and the number of
 
countries not included in Table 
 2, a 3,000,000-t
 
estimate of snap bean production in the developing world
 
is probable. This implies an average per capita
 
consumption in the developing world of 0.9 kg. 

Snap beans are grown for the domestic market as well
 
as being produced for export. 1985 and 1986 USAIn the 
imported around 10,000 t of snap beans, mainly from 
Mexico (USDA, 1986). Somewhat older data for Europe 
(1978/1979) show imports during the winter season of 
around 30,000 t (ITC, 1181). Imports in Europe are
 
higher than those in the USA because of the absence of 
suitable winter climates in Europe for snap bean 
production, such as those present in southern USA.
 
Although the import volumes in these markets are not 
outstandingly high, they represent considerable amounts 
of money because of the high prices paid.
 

In both the U.S. and European markets, prices
 
fluctuated between US$750 and US$1350 per t. chancesThe 
for increasing export-oriented snap bean production 
should be considered rather low. The European market has 
become more difficult to access with th- entrance of 
Spain and Portugal in the European Economic Community; 
the American market is increasingly satirfJed with 
domestic produce. As will be shown in the consumption 
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section of this paper, domestic consumption growth for 
snap beans looks more promising. 

Table 2. Estimated annual snap bean production and
 
consumption in selected developing countries,
 
1980-1985.
 

Yields Production Consumption Main
 
(kg/ha) (t) (kg/capita/yr) source*
 

Latin America
 
Argentina 9,300 41,900 1.3 
 A
 
Brazil 7,000 92,000 0.7 
 B
 
Chile 7,900 39,500 3.2 A
 
Colombia 7,000 75,900 2.7 
 C
 
Peru 4,300 6,400 0.4 A
 

Africa 
Egypt 8,720 117,750 2.5 A 
Morocco 10,200 17,880 0.9 A 

Asia 
China** 10,200 1,465,500 1.5-2.5 D 
India** 2,100 44,100 0.1 D 
Indonesia 6,200 43,498 0.3 C 
Philippines 3,250 19,500 0.4 C 
Turkey** 8,250 404,250 6.0-7.0 D 

A, National Production Statistics; B, Market inflow
 
data; C, Food Budget Survey; D, FAO Production 
Yearbooks 1982-1986. (In case of China, it is not
 
clear whether the reported figures only concern 
P. vulgarls.)
 

** Preliminary estimates 

The monetary value of snap bean production in the 
developing world is significant. Farm-gate prices tend
 
to fluctuate between US$0.20 and US$0.40 per kg, roughly

50 to 100% of dry bean prices. At the consumer level, 
prices fluctuate between US$0.35 and US$0.55 per kg, 
equal to or above dry bean prices. Assuming a snap bean 
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price of 75% of dry beans at the farm level, the total 
faim value of the crop in the developing world is sane 
US$900,000,000. At the consumer level, the value would 
be US$1,500,000,000. This equals about 32% at the 
producer level or 43% at the consumer level of the dry 
bean crop in the developing world. These figures should 
be interpreted with care, because the estimations of 
Asian production and consumption are rather rough. 

As in the case of dry beans, snap beans can have 
different growth habits, varying from the determinate 
bush growth habit to the indeterminate climbing habit. 
In the developing world the majority of snap beans are 
of the indeterminate climbing type. Although the 
cultivation of this type is difficult to mechanize, it 
offers the advantage to the farmer of higher yields per
hectare with a harvest spread of sane six weeks or more. 
This staggered harvesting of snap beans allows the to 
adapt his supply to changing daily fresh market 
conditions thereby spreading his marketing risk over a 
longer time period. 

Snap beans in the tropics are mainly produced by
small farmers, due to two factors. Firstly, snap beans 
are often supplied to rather thin and unstable markets, 
subdued by severe quality exigencies. Large farmers 
cannot supply such a market without destabilizing it 
even further, and they also have severe difficulties in 
sufficient attention to quality. Only where snap bean 
production is integrated with a processing or 
 export
 
industry (e.g., Turkey), can large-scale farmers start 
to grow snap beans. 

Secondly, snap bean production is very labor 
intensive and, because of the daninating indeterminate 
climbing growth 
 habit, difficult to mechanize.
 
Preliminary production studies in Colombia, Taiwan and 
the Philippines show labor needs per hectare of 241, 680 
and 580 man-days per crop, which is more than double 
what is needed in a maize/beans or potato crop (Table 
3). These labor needs are far higher for climbing beans 
than for bush beans, which can be mechanized almost 
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completely. Market access and production technologylimitations interact to maintain snap beans as a small 
farm crop. 

Table 3. Production parameters of snap beans and other
 
crops, Colombia 1980-1985. 

Labor days Input costs Returns Returns
 

(/ha) (US$/ha) 
 (US$/ha) (US$/ha/month)
 

Snap beans 241 1,218 982. 327
 

Maize/beans 108 
 156 155 
 16
 

Potato 
 119 
 625 1,667 278
 

Wheat 
 30 221 32 
 5
 

Barley 35 192 209 
 42
 

Source: CIAT, Bean Economics, internal data
 

Consequently, snap bean areplots small, often lessthan a hectare. Fertility levels of the plots tend to be
high, due to choice of site or very high inputs oforganic and inorganic fertilizers. 
 These plots are
intensively managed and may include five different crops
in a single year. Snap beans often
are rotated

other climbing crops, 

with
 
like tomato and cucumber, because


this improves the use of 
the trellising structure.
 

The snap bean grower may cultivate a small butcostly piece 
of land, because production is often
concentrated in highly valued areas close to the urbanmarkets. Also, the snap bean grower needs large amounts
of capital to finance inputshis (seed, fertilizer,
chemical control means). theIn previously mentioned
production 
studies, fertilizer costs were more than
US$500 in Colombia and almost US$400 in the Philippines.

Chemical control costs were close to US$200 in both cases, while costsseed US$125 in the Philippines and 

11
 



US$280 in Colombia. A final important input, though not
 
always paid for, is irrigation water. Snap beans are not
 
very drought resistant and the high costs of other
 
inputs are only justified if irrigation water is
 
available to assure reasonable yields. In case
 
production circumstances allow a stable yield, snap
beans offer a considerable income to the farmer in 
exchange for the use of a small piece of land during a 
short period of time (Table 3).
 

CREMICAL CONTROL 

Many vegetable species presently grown in the 
tropics, including snap beans, were not specifically 
developed for those areas but rather were transferred 
directly frcm the temperate zones. This is also the case 
with snap beans. Although P. vulgaris originated in the 
tropics, almost all snap bean varieties were developed 
in the USA and Europe. Consequent poor adaptation to the 
tropical medium coupled with intensive cultivation has 
often resulted in high insect and disease pressure. 
Rust, anthracnose and angular leaf spot are major snap 
bean diseases; white fly, leafhoppers, stemborers and 
leafminers are very damaging insects. Insect and disease
 
pressure not only decreases the yields of the plot but 
also the quality and value of the produce. 

Snap beans are a highly commercial crop, 
predominantly grown for the market. Since a successful 
snap bean crop, even on a small area, represents a 
considerable cash income, farmers are willing to invest
 
in chemical con"-rol. In order to prevent insect and
 
disease losses, extremely high and frequent doses of 
insecticides and fungicides are canmonly used. Biweekly 
applications have been reported in Indonesia and 
Colombia (e.g., Davis, 1987). 

The intensive chemical control in snap bean 
production is causing a number of problems. Firstly, the
 
ecological balance of production areas is disturbed and 
the sustainability of cropping systems compromised. As a
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result of the intensive control methods, pest
 
resistance, resurgence and substitution occur. In this 
way the existing plant protection problems are often 
exchanged for a new set of often more complicated 
problems.
 

Secondly, the high chemical control intensity risks
 
poisoning the labor force, affecting not only the
 
persons that apply the chemicals, but also those active 
in other cultural practices. Often women of reproductive
 
age and children are involved in these activities.
 

Thirdly, residual pesticides might put the snap bean
 
consumer at risk. The nervous system and other parts of 
the human body might be affected by the intake of 
residuals, even though residuals are reduced by cooking 
the snap beans before consumption.
 

Finally, chemical control becomes a routine 
activity. Farmers do not assess potential damage before 
spraying but use chemical control preventively. 
Pesticides might be applied when there is actually no 
need for them. This affects the profitability of snap 
bean production. 

The costs of intensive chemical control does not 
only include the monetary costs of the inputs, but also 
the environmental costs, the medical costs of treating 
poisoned people and the numan costs fran suffering 
irreversible or reversible toxification. Strategies to 
overcome the problems of intensive chemical control are 
urgently needed. Presently integrated control strategies
 
appear most appropriate. These strategies could lead to
 
decreased chemical control frequencies by monitoring 
snap bean production and applying chemicals only when 
certain thresholds have been passed. 

Since excessive chemical control is due to the
 
susceptibility of present germplasm, a program of 
breeding for insect and disease resistance, as well as 
for general adaptation to the tropical circumstances, is 
the other necessary component in the development of 
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integrated control strategies. it should be clear that 
the justification for resistance breeding is very
different for snap beans than for dry beans. In dry

beans it is important because farmers cannot pay the 
inputs; in snap beans it is important because farmers 
presently rely too heavily on chemical control.
 

PROCESSING
 

In the developed countries most snap beans 
are
 
processed before being sold to the consumer.final 
Processing most commonly takes the form of canning or 
freezing. In the developing world processing is less 
important for a number of reasons.
 

In many countries snap beans can be grown year round
 
because seasonal variability is low. Consequently there 
is no specific harvest period when snap beans become 
available in large quantities at a low price. Neither is 
there a period in the year when fresh snap beans are in 
low supply and command a high price. The feasibility of 
processing as a storage mechanism is highly reduced. 

Processed snap beans have shorter preparation time 
and offer increased consumer convenience. In developing
countries reduced preparation time is not as overriding 
a consideration as it is in developed countries. 

The cost of processing adds considerably to the 
final price of the product. Processed snap beans happen 
to be more expensive than fresh snap beans. Most 
consumers in the developing world are poor and will not 
be attracted by a more expensive substitute, just 
because it is processed.
 

A final reason is the difficulty of getting an 
adequate supply of snap beans to be processed. The large 
number of farms that are needed to obtain sufficient 
volume will increase the cost of logistic planning and 
will make quality control more complicated. 
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MARKETING
 

The high perishability of snap beans has strongly
influenced the evolution of its marketing channels.
Since there is no stock to draw on to complement or to
reduce existing daily supplies, the market suffers from
strong price fluctuations. The 
short growing cycle of

the crop causes these fluctuations to occur within weeks
 
or even days.
 

The perishable nature of the product increases the
risk of postharvest 
losses to the snap bean trader.

These losses take two forms. Because of sales delays,
the quality of the product might be reduced. Although
the trader is still able 
to sell, he will have to do 
so
 
at a discount. At the same time the product will 
gradually lose some humidity, which in turn lowers its
weight, so the trader loses money as the product loses 
water. Also quality deterioration can be so great that 
the crop becomes inappropriate for human consumption.
This deterioration might be through the occurrence of
pathogens or i-hrough advanced dehydration and 
decolorization of the crop. 

Snap beans are mostly traded in the developing worldby intermediaries with limited sales volumes. These 
intermediaries are better able to control the quality of 
the product than large traders and make a more effective
 
effort in speeding up sales. Besides snap beans, many of

these traders will handle other vegetable products

spread their energies as well as their risks over 

to
a
 

number of activities.
 

Traditional sales outlets such as market places,
neighborhood shops or street vendors play an important
role 
 in snap bean distribution. 
The importance of
 
nontraditional outlets, such 
 as supermarkets, is
increasing, especially 
 in Latin America. Snap bean
 
distribution patterns developing
are in much the same
 
way as for other vegetable crops. For each country, the
 
importance of specific market outlets 
depends very much
 
on the overall developments in food retailing.
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The perishability of the crop and the small volumes 
handled per trader have a marked impact on margins. In
 
most countries the price that the urban consumer pays
 
will be double or more the price that the farmer
 
receives.
 

CONSUMPTION: PRESENT AND POTENTIAL 

Snap beans are consumed in many different ways. They 
are often served alone as a cooked vegetable, but might 
also be found in salads, soups or stews. Because they 
are relatively expensive in many countries, snap beans 
are often considered a luxury to be served on special
 
occasions.
 

Snap beans is one of a large number of vegetable
 
crops. The importance of vegetable products in the diet 
increases strongly with rising income, which in turn is
 
associated with the desire for a more balanced and 
diversified nutrition. In a similar way, the importance
 
of vegetables rises when absolute caloric needs decrease
 
and when availability improves (e.g., in the case of 
rural vs. urban environments). Most vegetable crops can
 
easily be substituted for each other, in production as 
well as consumption, with their consumption levels being
 
determined by price, quality and compatibility with 
other food sources. To fully understand snap bean
 
consumption, the influence of income, urbanization,
 
price and quality will be analyzed here in more detail. 

Income and snap bean consumption
 

Snap bean consumption is strongly income dependent.
 
In Indonesia as well as in Brazil, a ten-fold increase 
in income leads to a six- or seven- old increase in snap
 
bean consumption. In Colombia consumption per capita is 
more than seven times higher in the richest than in the 
poorest incore quintile (DRI-PAN, 1981). Among a group 
of major vegetables eaten in Colombia (cabbage, tcnato, 
carrot, onion, green peas), snap bean consumption 
responded most to income growth.
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The income-dependent nature of snap bean consumption
 
suggests that as the developing world advances, strong
consumption increases will occur. For every 10% income 
growth it might be reasonable to assume a 5% per head 
consumption growth. The validity of this reasoning can 
be found in the US consumption level, which is around 3 
kg per head annually. 

Urbanization and snap bean consumption
 

Snap bean consumption tends to be higher in urban 
than in rural areas, mainly due to the higher
availability of snap beans but also to the lower energy
needs in the urban environment. For example, in Manila 
consumption is about 2.5 times higher than in the rest 
of the Philippines. In Colombia, urban consumption is 
four times higher than rural consumption among the 
poorest consumers and two to three times higher among
the richest. Brazilian data show similar patterns. 

Desirable or not, urban migration is an ubiquitous
phenomenon in the developing world. In Latin America the 
great majority of the population is already urban and in
 
Africa and Asia the move from 
 country to city is
 
increasing rapidly. In 1983, 35% 
of the developing world
 
population lived in towns, with urbanization proceeding
at a rate of 1.5% per year. If this tendency continues, 
it will cause a per capita demand growth for snap beans 
(at stable prices) of 0.5% per year. 

Relative prices and snap bean consumption
 

Consumption of snap beans is strongly determined by
its price relative to other vegetables. On a per kg
basis, snap beans are expensive (as shown in Table 4 for
 
some selected countries). Only in Indonesia snap beans 
were cheaper than tomatoes or carrots, probably because 
their price was kept down by competition with the 
yardlong bean. In Colombia snap beans were cheaper than 
tomatoes because tomato
of production problems
 
(diseases).
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The high snap bean price stems partly from the
 

marketing 	 margin, which often makes up more than 50% of 

the consumer price. Postharvest research to reduce
 

marketing costs would be highly appropriate. Another 

part of the high snap bean prices can be explained by
 

its deficient adaptation and subsequently high
 
production costs. This suggests there is considerable 
roam for cost reducing technology, which through price 

reductions might further stimulate consumption. Data 

from Brazil and Colombia, where price elasticities of 
0.4 (short-term elasticity) and 0.8 (long-term
 
elasticity), respectively, were estimated do confirm the 
potential 	impact of price reductions on consumption.
 

Table 4. 	Re'ative prices of snap beans and sane other
 
ve'etables in selected countries in selected
 
years.
 

Snap Carrot Tomato Lettuce Cabbage Cauliflower
 

beans
 

Brazil 100 85 57 124 28 63 

(1987) 
Colombia 100 - 114 161 36 84 

(1986) 
El Salvador 100 48 95 128 26 66 
(1982) 
Indonesia 100 113 121 - 49 70 

(1984) 
Peru 100 55 87 - - -

(1985) 
Venezuela 100 59 54 101 54 66 
(1983) 

Sources: Wholesale and retail price statistics from
 

different countries.
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Snap bean quality 

Many different types of snap beans 
are grown and
 
sold: flat, semiflat or cylindrical pods; curved or 
straight ones; short or large ones; light green, dark 
green or yellow ones; small-, intermediate- or
large-seeded ones. Pods can be hairy or smooth, 
completely fiberless not Most
or so. markets have
 
specific requests 
 regarding these characteristics.
 
Additionally most markets appreciate a uniform, fresh,
 
clean, insect- and disease-free appearance.
 

At first glance 
one might expect similar quality
 
requests for snap beans in the developing world and for 
snap beans in developed countries. In North America and 
Western Europe snap beans should be fiberless, without 
seed development or air holes and as 
tender as possible.

In the developing world, however, quality requests are 
not necessarily the same. Consumer surveys in Bogota,
 
Colombia, showed that consumers in the 
 low-inccone strata 
prefer snap beans with well developed seeds and are 
willing to comprcmise on the amount of fiber (CIAT, Bean 
Econcmics, internal data). For these consumers snap
beans with well developed seeds still supply vitamins 
and minerals but provide more energy and 
a greater sense 
of repletion than fiberless, seedless snap beans. 

Supplying snap beans with quality characteristics 
conforming to the local market is a major key to 
increasing consumption. Varietal improvement is an 
important means to this end but needs to be combined 
with good agronomic and postharvest management. Varietal 
improvement efforts should take into consideration that
 -or the first 20 years 
 most snap beans in the tropics 
will be supplied to the fresh market. 

SNAP BEANS AND AGRICULTURAL DEVELOPMENT 

Snap bean consumption is strongly dependent on 
income per capita and urbanization degree. It improves 
the quality of the diet. At the same time snap beans 
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offer a high income per hectare to predominantly small 
farmers. 
Since snap bean production technology has
 
certain parallels to dry bean production technology, it
 
is a crop that facilitates the transition of 
poor small
 
agricultural producers to wealthier vegetable producers.
 

Snap 
 beans appear highly compatible with

agricultural development. Its developnent potential can 
be most easily exploited in small farm production

regions, located to markets.close urban In these areas 
snap beans might form one of the first crops in the 
development of intensive, less land dependent production

systems. As becan observed in the highlands of the
Philippines and Indonesia, snap beans might afterwards 
be replaced by even higher value crops, such as 
ornamental flowers. 

The advantage of climbing snap beans In the fresh 
market and the problems of mechanizing its production
have made the crop a small farm, labor demanding
production activity. Development of snap bean production 
can bring considerable 
 benefits to producers whose
 
resources will not permit an adequate livelihood in
 
traditional agriculture. There is little 
 chance that
large farmers will move snap beaninto production in 
case the market potential expands, because the 
cultural
 
practices of the crop do not -:it their needs. 

Snap bean development is strongly dependent on the
timely availability of seed. Snap bean producers will 
very probably also grow other vegetable crops and will
 
switch between these crops according to market
 
expectations. The econmic harvest comes available in
the form pods not in theof and form of seed. Although a 
farmer can leave part of his field to mature, this will 
decrease his cash income and will occupy the plot for 
another month. 

In such a situation it cannot be reasonably expected

that the farmer saves his own seed. Since snap beans
have a short growing cycle, there is a large influence 
of seed quality on the health of the crop and therefore 
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on the final production. Seed availability is essential 
to permit year-round planting and to allow farmers to 
harvest their whole in the form ofcrop pods. Thegreen 
integration of small farmers in a well functioning seed 
systen is also instrumental for the introduction of 
improved varieties. 

IMPLICATIONS FOR RESEARCH 

Snap beans presently grown in the tropics are often 
poorly adapted to the ex'sting agro-ecological
 
conditions. The imported varieties in current 
use are 
susceptible to many diseases or are sensitive to 
photoperiod length. Cften they do not flower 
sufficiently well or the growth habit beccmes deformed 
in tropical conditions. Genetic improvement is a key to 
the development of better snap bean production systems. 
Adaptability and disease resistance should have 
highest
 
priority, while insect resistance, yield potential and 
nutrient efficiency should have second priority. Drought 
resistance or nitrogen fixation ability should not 
receive maj or attention, because the intensive 
production systems where snap beans are found most often 
have access to irrigation and fertilizers. In the 
genetic improvement of snap beans the importance of 
consumer quality characteristics cannot be 
overemphasized. The final value of a snap bean crop is 
strongly defined by the price that the consumer is 
willing to pay.
 

The lead time for genetic improvement is relatively 
long. In the meantime cultural practices should be 
developed to provide temporary solutions to adaptability 
and resistance problems. By the time improved genetic 
material becomes available, research into cultural 
practices can be directed towards enhancing the 
potential of the improved varieties. Cultural practices 
research involves the development of integrated pest 
control and biological pest control strategies.
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Rotational patterns with other vegetable crops is a 
second area of attention. In certain areas weed control 
might be critical. Development of cheap trellising 
systems would have a large impact on snap bean 
production costs. 

A third important area of research would be 
postharvest management. This involves the development of 
appropriate packaging methods in order to prevent 
bruising, methods to prevent humidity losses and 
wrinkling and methods to prevent pathogenic development 
on the pods. 

A final area of attention should be the production 
of high quality seed. What are the conditions at which 
this seed can best be produced and what are the optimal
seed treatments before it is planted? Other questions 
include the relation between seed zolor and vigor, the 
location specificity of varieties and the optimal 
distribution mechanisms of improved seed. 

Snap beans are underresearched in developing
countries, unlike some other vegetable crops such as 
tomatoes and onions. Effective research could improve 
the appropriateness of the crop in these countries. 
Consequently, the availability of the crop could improve
strongly, allowing present snap bean growers to aearn 
better income, while encouraging other small farmers to 
start obtaining part of their income from snap beans. 
Concurrently such research could contribute to increased
 
vitamin availability for the urban segments of the 
developing world. 
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AOO BOTANY, TAXONOMY
 
AND GEOGRAPHICAL DISTRIBUTION
 

0001 
7102 CARR, D.J.andSKENE, K. G.M. Diauxic growth curves of seeds with special 
reference to french beans (Phaseolus vulgaris L.). Australian Journal of Biological 
Sciences 14:1-12. 1961. Engl., Sum. Figl., 28 Refs., lIlus. 

Phaseolus vulgaris. Pods. Seed. Anthesis. Embryo. Growth. Cotyledo.-s. 

The results of growth studies of pods and seeds of a variety of french beans, Phaseolus vulgaris L., 
are reported. Pod growth commences immediately after anthesis and is completed in 16-17 days.
Seed growth begins about 9 days after anthesis, and irrespective'of whether fresh wt, dry wt, or 
length is measured, it is diauxic, 2 phases of high growth rate being separated by a lag phase.
During the phases of high growth rate, growth is initially exponential but eventually declines. The 
lag phase lasts about 3 days, from about the 20th to 23rd day. The literature shows that diauxic 
growth probably occurs in many seeds although few studies have been sufficiently detailed to 
reveal it. At the onset of the lag phase, extensive modifications are initiated in the metabolism of 
the seed and fruit, leading to the changes associated with seed maturation (such as a fall in sucrose 
in pea seeds and of water content of bean pods), which have been widely reported in literature. It is 
suggested that mechanical restriction imposed by the surrounding structures causes the growth 
rate of thc embrvo to slow down ionset of lag phase). During the lag phasea considerable revision 
of the pattern of metabolism of the seeds must take place; when growth is resumed, all those 
changes associated with the onset of maturity begin. l)uring this final phase, growth of bean and 
pea embryos must depend on continued growth of the seed coat, which may be regulated by the 
hormone production of the embryo itself. (Author's 3urmary) AO0 

0002 
11188 COERTZE, A.F. Introductory aspects on the production of green beans. 
Farming in South Africa. Series: The cultivation of vegetables in South Africa. 
Green Beans and Green Peas no. A. 1/1977. 3p. Lngl., Illus. 

Phaseolus vukgaris. Taxonomy. Production. Yields. Consumption. South Africa. 

Brief informintin is given on the t:Lxonomnic pos;tion, plat characteristics regarding con
sumption, economic importance, and productio,, areas of gi-ccn bear; in S. ,'.frica. Between 
1970-73 production Was estimated at 27,300 t and for 1975, 9000 t were processed from 
a total production of 37,00) t. Transvaal and Cape Prosince, that have green bean pro
cessing industries, are the highest producing :tates; other states of minor importance are 
Orange Free State and Natal, whose production is for thv domestic markeL (Summary by 
C.P.G. Trans. by .. LF.) AO0 JOO 

0003 

11975 L.EE, J.M. A study of factors influencing interlocular cavitation in pods of snap 
bean ( 'ha'seolus vulgaris L.). Ph.D. Thesis,. , ineapolis, University of Minnesota, 1973. 
14 9p. Engl., Sum. Engl., 107 Refs., Illus. 

Phaseolus vulgaro. Pods. Cultivars. Coll structure. Plant anatom). Field experiments. Host
plant resistance. Podding. Plan[ tissues. Anthesis. Yields. Interlocular cavitation. Seed. 

Developmental anatomy and the effect of cultural and environmental factors on the incidence of 
interlocular cavitation (IC), the formation of cavities between the seed locules, in french beans 
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were studied in the field, greenhouse and growth chambers during 1969-72. Pod malformation is 
greater in pods with severe IC and such pods exhibited more tissue separation after processing.
Unbalanced swelling of endocarp tissues, which is dependent upon their locations in the pod,
combined with decreased periclinal cell division and rapid pod elongation are concluded as the 
cause of IC. Sequential development of thisphysiological disorder is illustrated. Susceptibility to 
IC varies greatly with cv. ('ultivar ranking for susceptiilitv is stable even though highly
signflicant interactions were often found het ,,eencv and other tactors. such as planiting date,
sieve sie. irrigation Irel and gru,%th iegulator tcamiments. I incLidence was markedly influenced 
by environmental conditions. tIcas rainlfall or urigatio at Istflowering and therealter 
increased [(*,whereas totalpod yields hiltwere mostlv increased h' moderate irrigation levels 

were decreased alihen irlitin exeess, etp diiia.,s e. tlow pod des.elopineiiliheal.' use o"S 
fertli,,ers and the late sortirner-,::r lll groi ng season tended to increase I" incidence. I1 nay
be paltiaiilv completely h li cd by proper cultural practices such ,ispr irrigation control and 
cv selection. Sntimari- /,vL)o,'rtaoio , .-ib ci')A0) ( '(02 

0004 
*MEDINA, J.C.; FRANC], C.M.; MIYASAKA, S., INFORZATO, R.;
 
CAMARGO, A.P. DE; LEITAO FILHO, H. GE F.; 
VIEIRA, C.; BUSS, A.;
 
CARVALHO, B.C.L. DE; BRANDES, D.; DUOUE, 
 F.F.; ZIMMERMANN, 
F.J.P.; BALDANZI, G.; mSTA, J.G.C. DA; ALMEIDA, L. d'A. DE;
 
PONTE, N.T. DA; GUAZZELLI, R.J.; ADAMS, W.; MALAVOLTA, E. 1972.
 
Simposio br'uitoi-o do feijoe, 1, 1972. Anaio. Brazil,
 

Universidade Fodoral do Vicoso. 
280p.
 

BOO PLANT ANATOMY, MORPHOLOGY
 
AND CYTOLOGY
 

0005
 
27214. BOLWELL. G.P.; ROBBINS, H.P.; DIXON, R.A. 1985.
 
ELICITOR-INDUCED PROLYL HYDROXYLASE FROM FRENCH BEAN (PHASEOLUS
 
VULGARIS). LOCALIZATION, PURIFICATION AND PROPERTIES.
 
BIOCHEMICAL JOURNAL 22913):693-699. EN. SUM. EN., 
37 REF.,
 
IL. (DEPT. OF BIOCHEMISTRY, ROYAL HOLLOWAY COLLEGE, UNIV. OF
 
LONDON, EGHA/1 HILL, EGIIAM, SURREY TW20 OEX, ENGLAND) 

THE ENZYME PROLYL HYDROXYLASE, INDUCED IN SUSPENSION-CULTURED CELLS
 
OF FRENCH BEAN BY TREATMENT WITH AN ELICITOR PREPARATION FROM THE
 
PHYTOPATHOGENIC FUNGUS COLLETOTRICHUM LINDEMUTHIANUM, WAS
 
INVESTIGATED. THE ENZYME, WHICH 
 CATALYSES THE HYOROXYLATION OF POLY-
L-PROLINE WITH THE STOI 
IIOMETRIC DECARBOXYLATION OF 2-

OXOGLUTARATE, WAS SHOWN TO BE LOCALIZED MAINLY IN SMOOTH
 
ENDOPLASMIC RETICULUM. AFTER SOLUBILIZATION FROM MICROSOMAL
 
MEMBRANES, THE HYDROXYLASE WAS PURIFIED BY ION-EXCHANGE 
CiROMATOGRAPHY AND AFFINITY CHROMATOGRAPHY ON POLY-L-PROLINE-

SEPHAROSE 4B. THE SUBUNIT MR, AS 
 ASSESSED BY SDS/POLYACRYLAJIIDE-GEL 
ELECTROPHORESIS, WAS 65,000, THE SUBUNIT APPARENTLY BEING RECOVERED
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AS A DOUBLET; THE SUBUNITS ASSOCIATE UNDER NONDENATURING CONDITIONS 
TO GIVE AT LEAST A TETRAMER. THE BEAN HYDROXYLASE HAS KINETIC 
PROPERTIES AND COFACTOR REQUIREMENTS SIMILAR TO THOSE PREVIOUSLY 
REPORTED FOR THE ENZYME FROM OTHER PLANTS. ELICITOP TREATMENT OF 
SUSPENSION- CULTURED BEAN CELLS LEADS TO A RAPID INDUCTION OF 
PROLYL HYDROXYLASE ACTIVITY CONCOMITANT WITH INDUCTION OF A 
PROTEIN:ARABINOSYL-TRANSFERASE AND INCREASED LEVELS OF AN 
ARABINOSYLATED HYDROXYPROLINE-RICH PROTEIN. (AS). 

0008 
21339 DEBOUCK, D.C. 1983. Regulation of flowering processes by some
 

internal correlations in dwarf French bean. Acta lorticulturae 
134:125-132. Engl., Sum. Engl., 19 Refa., Illus. IFacult6 des Sciences 
Agronomiques de l'Etat, Laboratoire do Norphogenese Vig6tale Appliqu~e, 
B 5800 Gembloux, Belgium]
 

Phaseolus vulgaris. Snap beans. Dwarf bean,. Flowering. Stems. Branching. 
Belgium.
 

For a proper characterization of beans, as well as for future improvements
 
in basic yield potential, it is necessary to understand the process of node
 
formation on stems and the evolution of the axils, either vegetative or 
floral, at these nodes. Within a pure notiphotoperiodic var. of lhaseolus 
vulg'ris described as determinate, under cuttrolled condiLion;, a natural 
thoughi narrow variability appears in the no. of node; on tihe matn stem. 
Linked to this no., a clear morphological acropetal gradient to flowering 
is expressed by the central axi1lary branches. The vegetative activity of 
the rrrll, St'!M apex carl ie a1l hitly Xterlderd by tihe very e;rly remorval of 
tire primary leave;. Tlis resil it; ln a lounger vegetaLve ntritctture helurc 
the main stem terminal raceme, arid Iii a much more import/rlrt vegetative 
structure on the central axillary branches. Reversions to vegetative 
organogenesis can be observed on the last ones. When this treatment is 
delayed, the mentioned effect "disappears on the main stem; it is less 
marked on the central branches and concentrated at tire upper axils. These 
results throw new light on the wayr to consider the difierences in growth 
habit and yield potential. (Author's summary) BOO 

0007 

0037 HOFFMAN, J.C. Morpholoial variatios of snap bean pods amelita Wkk 
weight ton and wilting. Proceedinp of the American Society for Horticultural Science 
91:294-303. 1%7. Engl., Sum. Engl, 5 RefL, Illus. 

P. eohua vulgart,. Pods. Plant amtiy. WOW. C tim. Crop I CM Sare. C 
I -ar.FIeldexperiments. USA. 

Weight lost of fresh bean pods in open room storage increases in proportion to no. of epidermal 
hairs, as shown by extensive measurements on 49 varieties and breeding lines. Weight loss of pods 
also increases along with the incrcs of no. of broken or mising hairs. Pod characters that show 
no correlation with wt loss include hair length, stoma count, mesocarp cell diameter, endocarp 
cell diameter, and depth of meocarp, endocarp, epidermis and cutin. (Author's summary) BOO 
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5502 LEE, J.M. and READ, P.E. Developmental anatomy ofinterlocularcavitation in 
snap beans, Phaseolus vulgaris L. Journal of the American Society for Horticultural 

Science 100(4):319-325. 1975. Engl., Sum. Engl., 20 Refs., Illus. 
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Phaseolus vulgaris. Plant anatomy. Pods. Flowers. Developmental stages. Cultivars. USA. 

Developmental antomy of interlocular cavitation (IC), defined as the formation of cavities in softparenchymatous endocarp cells between seed locules, was studies in pods of several french beancultivars grown under various cultural and environmental conditions during the years 1969-72.IC occurred in pods from the stages of rapid pod elongation (6-10 days after anthesis) until thetime of pod senescence. Unbalanced swelling of endocarp tissues, combined with decreasedpericlinal cell division and rapid cell elongation, are concluded to be the causes of IC. In the most
commonly observed form, IC also includes the separation of fused endocamal cells. Podmalformation isgreater in pods with severe IC, and such pods exhibited more quality defects afterprocessing. Sequential development of this developmental and physiological disorder is 
illustrated. (Author's summary) BOO 

0009 
22245 NAGAMANI, K.; BUALLA, J.K. 
 1981. Asynapsis in French beans. 
Indian
Journal of Botany 4(2):206-208. Engl., Sum. EngI., 9 Refs., Illus.
[Dept. of Botany, Osmania Univ., 
Hyderabad 500 007, India]
 

Phaseolus vulgaris. Snap beans. Mutation. Chromosomes. Irradiation. India. 

During a study on induced mutagenesis in French beans using combinedtreatments of gamma rays followed by Mitomycin-C, 2 asvnaptic M, plantswere observed. These plants were identifiable by variou; norphological
characteristics peculiar to them: the plant. were steril, and had crumpleddark green foliage. Flowering was delayed a!; compared with the control.There was hardly any pod set; the few pod!; hat did set did not producefunctional seeds. A cytological study of thc pollen mother cell; !;howed 22univalents instead of the normal i1 bivalent s. It could, therefore, beconcluded that asynapsis wai the cause o: the iiiduced Sterilitv. As;vapticplants could be obtained only with the mentioned combination treatment.The other treatments, both single as well as combined, did not yield such
plants. (Author's mummar)) BOO 

0010
 
6390 STRUCKMEYER, B.E., BINNING, L.K. and HARVEY, R.G. Effect of
dinitroanaline herbicides in a soil medium on snap bean and soybean. Weed Science 
24(4):366-369. 1976. Engl., Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Glrcine max. Herbicides. Plant anatom). Cell structure. Stems. Plant 
injuries. USA. 

Anatomical studies determined the effect of 0.8, 1.7 and 3.4 kg/ha of penoxalin, AC-92390,
oryzalin and trifluralin on the cell structure of french beans (Pzsteolus vulgaris L.var Tenderette)
and soybeans [Glycine max (L.) Merr. var Corsoy]. Cellular abnormalities in the swollen andbrittle area of the stem of treated plants included thinner walled cells, elongated xylem elements,
hypertrophy and hyperplasia of cells, and anomalous rings of cascular tissue in the corticalregion. Injury caused by the 4 herbicides was similar in french beans and soybeans. (Author's
summary) BOO E06 

COO PLANT PHYSIOLOGYI 
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8670 ABOUD-SAUD, A. and OM RAN, A.F. Effect of gamma radiation on powth andrespiration of snap beans (Phaseolus vulgaris L.) Gartenbanwissenschaft 40(5):200-202.
1975. Germ., Sum. Engl., Germ., Fr., Rus., 9 Refs. 
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Phaseolus vulgarls. Irradiation. Plant respiration. Germination. Co. Tracers. Sowing. 

When cy. Giza 3 bean seeds were irradiated with 5, 10, 15 or 30 kr, a greater percentage

germinated than with untreated seed or seed treated with 50 kr. The same radiation treatments

increased the no. of leaves and at later stages the growth of plants from seeds treated with 30 kr
 
was L-hibited. 20 days after emergence most plants from treated seed (except with 5kr respired

less than the controls. After 35 days the respiration rate of these plants increased but fell again

when they were 
50 days old. (Summary by Field Crop Abstracts) COO 
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1350 AQIL, B.A. Physico-cheniical studies of cotyledonal cracking in snapbeans
(Phaseolus v'lgarisL.). Ph.D. Thesis. Caldwell, University of Idaho, 1975. 80p. Engl.. Sum. 
Engl., 85 Refs., Illus.
 

Phaseolus vulgaris. Cotyledon cracking. Cultivars. iiost-plant resistance. Ca. Nig. N. Zn. B.

Protein content. Germination. Seed. Ilan:-grosth substances. Plant respiration. USA.
 

The cotyledonal cracking index of 16 french bean var. ranged from 0-4. Two resistant and 2 
susceptible var. were sampled from different locations. Earlhwax was consistently resistant to
 
cracking, but the others varied with environment Ca and Mg were significantly higher and N

slightly higher in the resistant var. No such relationship was found forZnand B. Protemextracts
 
of 15 var. were resolved by acrviamide gel electrophoresis Some major and consistent protein

hands were present in all var. 
 and minor and variable bands in some. When the electrophoretic

gels were scanned at 
 280 nm, 2 major protein peaks were conspicuous and could be used lor

grouping var l|-cctrophoretic profilcs of developing seeds indicated fewer light protein bands for
 
rnmmature seeds as compared with many discrete bands in mature seeds. 
 High and loss mol wt
proteins s,cre about equally disiributed in the differcnt developmental stages. No correlation was 
apparent between protein profiles and cracking susceptibility. There was a higher respiration
rate, lower ethylene production and slower water imbibition in germinating seeds of resistant var. 
Various concentrations of Ca and Mg solutions arid selected growth regulators were applied to 
Slingreen and Earliwax plants inthe greenhouse. The cotyledonal cracking index was 
modified
 
to some 
extent. The varietal nature of hard seed character and the dominant effect
of environment 
on this character were also demonstrated (Sniimarv bv Dissertation Abstracts) COO E06 

0013 
28940 AWASTHI, M.D. ; ANAND, L. 1985. Studies on persistence pattern and 
safety evaluation of synthetic pyrethroids on French bean. Indian Journal. 
of Agricultural. Chemistry 18(1):55-62. En., 
Sun. En., 10 Ref. [Pesticide 
Residue Laboratory, Indian Inst. of HorticuLtural Research, BangaLore 560
 
080, India]
 

Phaseolus vulgeris. Snap beans. Insecticides. PLant physiological 
processas. India.
 

The persistence pattern of a synthetic pyrethroid, fenvaLerate, was 
compared with that of the commonly used insecti cide endosulfan on French 
bean pods during the rainy season at the Indian Institute of Horti cuLtural. 
Researd in Heaseraghetta. Endosulfan residues dissipated at a faster 
rate as compared with fenvalerate following their rasp. half-Life values of 
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2.50 and 2.75 days at recommended doses. Residue degradation, however, 
within the resp. tolerance Limits, suggests waiting periods of I day for 
endosulfan vs. 7 days for fenvaLerate. (AS) 

0014
 

21050 DIXON, DEY, P.M.; H.A.; C.J. PhytoalexitR.A.; LAW'TON, LAMB, 1983. 
induction in French bean. Intercellular transmission of elicitation ir 
call suspension cultures and hypocotyl sections of Phaseol-s vulcaris. 
Plant Physiology 71(2),251- 256. Engl., Sum. Engl., 27 Rtis., illus.
 

[Dept. of Biochemistry. Royal Holloway College. Univ.'of London, Eghan
 
Hill, Egham, Surrey TW20 OEX, England]
 

Phaseolus vulgaris. Snap beans. Enzymes. Phytoalexins. Hypocotyis. 

The induction of enzyme activities related to phytoalexin production wai 
examined in French bean celils separated by a dialysis membrane -rom ecuiva
lent cells directly exposed to macromoleculnr elicitors. :reatmcr.t o 
hypocotyl aections or cell slipension cult-ares of evarf Fren:. Lear. wit! 
denatured ribonuclesse A resulted in increased extractable activity o 
L-phenylalanine ammonia-lyase. The induction could be tranimiLted fron 
treated cells through a dialysis meebrane to cells which were rit in direct 
contact with the elicitor. In hypocotyl sections. induction of Lsoflav..noic 
phytoalexin accumulation was also transmitted across a dialysis membrane. 
although levels of insoluble, lignin-like phenolic material :emained un
changed in elicitor-treated and control sections. In cell suspensior 
cultures, the induction u phenylalanine a~onia-lyase in ce1*s sepuratcc 
from the elicitor-treated cells by the merbrace was accompanied by 
increaues in chalcone aynthase and chalcone isomerase nctivittls, enizynsle
 
which had been previously implicated in the phytonlexin defence response.
 
There was no intercellular transmission of elicitation in expt. using a
 
biotic elicitor prcpared from cell walls of Colletotrichum lindemuthinnum.
 
(Author's sumary) COO
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21574 EL-AIiFi, S.; KERESZTES, A.; LANG, F. 1983. Effects of
 
metobromuron and chlorbromuron on the chlorophyll-protein complexes and
 
chloroplast ultrastructure of French bean and pea seedlings.
 
Photosynthetica 17(3):407-411. Engl., Sum. Engl., 17 Refs., Illus.
 
[Dept. of Plant Physiology, P.O. Box 374, 11-1445, Budapest, Hungary]
 

Phaseolus vulgaris. Irradiation. Chlorophyll. Proteins. Herbicides.
 

Chloroplasts. Nutrient solution. Snap beans.
 

Germinated seeds4 of Pisum sativum and Phaseolus vulgaris were grown in the
 

presence of 10- N metobromuron and chlorbromuron for 6 days in total
 

darkness. The seedlings were then irradiated by white light of 27 W/m4 for
 

46 and 72 h. Metobromuron caused a significant reduction in 
the chlorophyll
 

photosystem I (PS 1) in both plant species. Chlorbromuron
a content of 

caused a similar reduction in the relative amount of chlorophyll a of PS 1
 

only after 72 h of irradiation. The relative amount of the P700 chloro

was slightly reduced after the treatment
phyll-protein complex apoprotein 


in both plants. Metobromuron caused chlorosis of bean leaves, and in the
 

yellow regions of the leaves vesicles instead of thylakoids were observed.
 

Alterations in chloroplast ultrastructure were considered to be a result of
 

subsequent action of electron transport blockage. (Author's summary) COO
 

0016
 

29666 GARLAND, J.A. ; mX, L.C. 1984. The uptake of eLementaL iodine vapour 
by bean Leaves. Atmospheri c Environment 18(1]:199-204. En., Sun. En., 12 
Ref., IL. 
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Phaseolus vulgaris. Snap beans. Air pollution. Leaves. Relative humidity.
Temperature. Illunination. Transpiration. Stomata. England. 

Deposition of I vapor to PhasooLus vulgaris leaves was measured over a range of conditions of humidity, temp., and illumination. Transpiration

measurements 
 nere used to deduce stoetal opening. The results showed that
stomatal resistance controlled I absorption at RH below 40 percent, but
that the rate of absorption of I increased by 
an order of magnitude when

the RH was raised to 80 percent, presumably due to cuticular absorption.
After exposure to I at high humidity, a substantial fraction of the I ould 
be washed froin the leaves. In Britain, cuticular uptake would probably
dominate stomatol uptake of I on most occasions. (AS] 
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20881 GCIONEIX, M.F.; EL-GRIARABLY, G.S.; EL-GIBALY, H.H. 1975. The
exudation 
of certain nutrients from snapbean roots 
under variable
moisture and nutrient levels in the Boil. Egyptian Journal of Soil
Science (Special issue):93-104. Engl., 
Sum. Engl.. 8 Refs., lllus. 

Phaseolus vulraris. 
Snap beans. Fe. 
P. Roots. Nutrient transport. Soil
 
moisture. Egypt.
 

Several expt. 
 were conducted, using 
a previously developed 
split-root
technique, 
to test the possibility of 
nutrient exudation from the 
roots of
snap bean plants. Plants were 
grown with their 
roots split into 2 halves.
O2 half wA93grown in a silty soil supplied with dilferent rates of eitherP or Fe under variable, but constant levels of moisture. The otherroot portion was immersed in delonized water throughout the exptl. period.
After ;1lait harveyit, the folution remaining in the cup that originallycontained deionized water waii assayed for the presence of radiocative P orFe. Substantial amounts of either elements were detected in the solutions,indicating a marled exudation of t yse nutrients from the roots of snap
bean plants. The exudation of 
 P was found to he Increased as thenolature level in soils
the was raised up to 120X of 
 the soil field
capacity. Fe secretion attained its max. near the 60% level of soilmoisture. The liberation of both elemL,.t from snap bean roots was alsoincreased as the level of these elements was raised in the soil. It was
 
also shown that the exudation 
 of -both nutrients occurred progressively astime extended, Indicating an accumulation of the nutrients released.
 
(Author's summary) COO
 

0018
 
4239 GRAY. J.C. and KERKWICK. G.O. [he svnthesis of the smallsubunit ofribulose
1,5-hisphosphate tax(xbI.ase ii Ihe french bean PIhseolus vulgaris. European Journal ol
Biochemistry 442):491-500. 1974. Engl.. Sum. Engl., 27 Refs., Illus. 

Phaseolus vulgarts. I . na. nLIJiicu. Proleins. Antisera. Roots. RNA. Amino acids. 
Chlorophi 11. 

R ibulose hisphosphate carhoxylase is synthesiied de novo during the grecning process in trenchbean leaves: synthesis of this enzyme represents about 55% of the soluble protein synthesized, asshown by precipitation of " C-labeled soluble protein with aspecific antiserum to the enzyme. Asystem in vitro fort he completion and release of nascent polvpeptides from bean leal cytoplasnicpolysomes was developed; the inclusion of high-speed supernatant and pli 5 enzyme toem ratliver was necessary to obtain max incorporation of " C-labeled amino acids into protein. An 
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antiserum to the small subunit of ribulose bisphosphate carboxylase precipitated 30% of the " C
labeled released protein; after dissociation of the precipitate with sodium dodecyl-sulfate, tile
radioactivity was eluted from Sephadex G-100 in the same vol as authentic small subunit.

Cytoplasmic polysomes, active in synthesizing the small subunit, were precipitated by the

antiserum to the small subunit and also by an antiserum to the large subunit. (Author'ssurnmar)) 
COO
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26568. GUSTAFSON, S.W. 
 1984. EFFECTS OF C02 ENRICHMENT DURING
 
FLOWERING AND PODFILL ON NET PHOTOSYNTHESIS, DRY MATTER
 
ACCUMULATION AND YIELD OF BEANS, PHASEOLUS VULGARIS L. 
 PH.D.
 
THESIS. CORVALLIS, OREGON STATE UNIVERSITY. 105P. EN. SUM.
 
EN., 110 REF., IL.
 

AVAILABLE PHOTOSYNTHATE WAS INCREASED DURING FLOWERING AND/OR POD
 
FILL IN ORDER TO EXAMINE ITS ROLE AS A LIMITING FACTOR IN DM 
ACCUMULATION, POD AND YIELD BEANS.SET, SEED IN ALSO, 
PHOTOSYNTHESIS AND OTHER PHYSIOLOGICAL PARAMETERS OF A SINGLE LEAF
 
WERE MONITORED DURING THE REPRODUCTIVE PERIOD TO BETTER ASSESS THE
 
RESPONSE TO ENRICIHMENT. BUSH SNAP BEAN CV. OREGON 1604, GROWN IN 
THE FIELD OR OUTSIDE IN CONTAINERS, WAS EXPOSED TO C02 IN OPEN TOP 
CiAMBERS AT EITHER 300 MICflOLITERS/LITER (CONTROL) OR 1250
 
MICROLITERS/LITER (ENRICHMENT) DURING DAY-LIGHT HOURS FROM 
FLOWERING TO SEED MATURITY, OVER A PERIOD OF 45 (FIELD] 
OR 35
 
[dONTAINER] DAYS. ENRDIIMENT WITH C02 INCREASED NET PHOTOSYNTHESIS
 

.G-FOLD IN THE 
 FIELD AND 2.5-FOLD IN THE CONTAINERS OVER THE 
COTROLS. ENHANCEMENT OF NET PHOTOSYNTHESIS WAS MAINTAINED DESPITE 
LARGE ACCUMULATIONS OF LEAF STARCH AND A 50 PERCENT DECREASE IN 
LEAF CONDUCTANCE. SPECIFIC LEAF WT. OF ENRICHED LEAVES WAS APPROX. 
40 PERCENT HIGHER THAN THAT OF CONTROLS AT OR BEFORE POD MATURITY 
IN FIELD PLANTS, BUT THE DIFFERENCE WAS NOT SIGNIFICANT AT SEED 
MATURITY. (CIAT).
 

0020
 

16037 HARGREAVES, J.A. 1981. Accumulation of phytoalexinsin cotyledons
of French bean (l'ha.s'olus vulgaris L.) following treatment with Triton (T-octyl
phenol polyethoxyethanol) surfactants. New Phytologist 87:733-741. Engl., Sum. 
Lngl., 21 Refs., lUus. 

Ihascohis rmlgaris. Plant injuries. l'hytoalexins. Cotyledons. Plant tissues. Cytology. Blio-
Aiemistry. Analysis. 

rriton surfactants induced accumulation of phytoalexins in cotyledons of French beans.
fhe degree of accumulation was related to the phytotoxicity of the surfactant, which wasdependant upon the length of the polyethoxyethanol side chain. Triton X-35, which in
duced the production of large amounts of phytoalexins, killed the outer epidermal cells and
2-3 layers of underlying subepidermal cells. Cells adjacent to these dead ceUs were affected
but not killed by this treatment. The main group of isoflavonoids formed was the 5-hydro
xyisoflavonoids (kievitone and licoisoflavone A). The 5-deoxyisoflavonoids (phaseollin, 
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phaseollidin, and phaseollininfi.van) were present cnly at low concn. When cotyledons
treated with Triton X-3.' were incubated in distilled water the major induced isoflavonoids 
were kievitone, which was located mainly in the cotyledons, and a compound tentatively
identified as 2 ',4 ',5,7,-tetrahydroxyisoflavone, which was detected in the water medium.
These results support the hypothesis that phytoalexin accumulation in the French bean is 
part of a wound response and involves an interaction between dead cells and their neigh
boring live cells. (Author's summary) COO 

0021 
12318 HILE, M.M.S. Physiology, quality, and agronomic performance of snap beans 
(Phaseohts vulgaris L.) and spring wheat ( Triticum aestivum L.) as affected by environm:nt 
and several plant growth regulators. Ph.D. Thesis. Corvallis, Oregon State University, 

19 31976. p; Engi., Sum. Engl.. 437 Refs., Illus. 

Phaseolus vulgaris. Plant physiology. Agronomic characters. Plant-growth substances. Yields. 
Pods. Temperature. Nutritional requirements. USA. 

Expt were conducted to determine the effect of environment and several plant growth regulators 
on the physiology, quality and agronomic performance of french beans and spring wheat. The
notassium salts of naphthenic acid ant cyclohexanecarboxylic acid received particular attention. 
No significant increase in bean yield resulted from regulator treatments in the field. Protein 
content was significantly increased in spring-planted french bean pods by at least one rate of all 
the regulators stu lied with the exception of potassium cyclohexanecarboxylate, which lowered 
protein. Several growth regulators produced significant increased of AB-carotene content in 
summer-planted beans, whereas ascorbic acid was significantly reduced by all applications in the 
spring but not in the summer planting. Controlled environment experiments where high temp and 
low RH were imposed had little effect on pod protein and /-carotene content. in contrast,
ascorbic acid content was drastically reduced the 1st day after exposure to stress conditions. 
Though plants tended to adjust to tha r new growing conditions, after 5 days they had not reached 
levels of ascorbic acid found in unstressed control plants. Treatment with potassium naphthenate
tended to lower levels more and retard adjustment to the higher temp. Nutritional quality in 
french bean pods appeared to be affected more by the prevailing environmental conditions near 
harvest even though yield varied greatly between cv. and to a lesser extent between dates of 
planting. Ascorbic acid content appears to be more sensitive to seasonal fluctuation in 
environment than fl-carotene or protein content, as large variations in ascorbic acid content 
between planting dates were evideit. Subjection of cv. to growth at 80 and 50% RH resulted in 
differences in growth habit though no difference were observed in yield or nutrient content. The 
relative ranking of yield of cv. in controlled environments differed from that observed in the field 
though differences in f-carotene and ascorbic acid contents were similar. A comprehensive
rcview of the literature pertaining to the effects of naphthenates on plants is discussed in detail. In 
addition, an exhaustive summarized review of the effects of naphthenates on biological systems
(plants, microorganisms, warm and cold-olooded animals) illustrates the wide rarige of biological
actions of this series of naturally occurring petroleum acids. (Extracted from summary by 
Dissertation Abstracts) COO 

0022
 

8635 KANEMASU, 
 ET and TANNER, C. B. Stomatal diffusion resistance of snap
beans. 1. Influence if leaf-water potential. Plant Physiology 44:1547-1552. 1969. Engl., 
Sum. Engl.. 22 Refs., Illus. 

Phaseolus vulgaris. Stomata. Osmotic potential. Host-plunt resistance. Water content. 
Transpiration. Leaf area. Growth-chamber experiments. Field experiments. 

Concurrent measurements of abaxial and adaxial stomatal resistance and leaf water potentials of 
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Phaseolus vulgaris in the field and growth chamber showed that the stomata on the 2 surfaces of 
the leaflet react differently to water deficit. The stomata on the abaxial surface, which are about 7 
times more numerous than on the adaxial surface, were not significantly affected at leaf water 
potentials greater than - II bars; but with further decrease in leaf water potential, the resistance 
of the adaxial stomata increased sharply at a leaf water potential of about -8 bars and was 
constant at higher water potentials. The av stoma.al resistance for both surfaces of the leaf, which 
was the major diffusive resistance to water vapor, helped prevent further decline in leaf water 
potential. The relation between leaf water potential and stomatal resistance linked the soii water 
potential to the transpiration stream as needed for soil/plant/atmosphere models. (Surmiary by 
Field Crop Abstracts) COO 
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25303. LIETH, J.H. 1982. LIGHT INTFRCEPTION, GROWTH DYNAMICS, 
AND DRY MATTER PARTITIONING IN A PHYTOTRON-GROWN SNAP BEAN 
(PHASEOLUS VULGARIS L.) 
CROP: A MODELNG ANALYSIS WITH REFERENCE
 

TO AIR POLLUTION EFFECTS. PH.D. THESIS. RALEIGH, NORTH
 
CAROLINA STATE UNIVERSITY. 141P. ENGL. SUM. ENGL., 99 REFS.,
 

ILLUS.
 

SIMPLE EXPONENTIAL DECAY MODELS WERE USED TO DESCRIBE THE VARIATION
 
IN LIGHT ATTENUATION WITHIN A SNAP BEAN CANOPY OVER A 33-DAY PERIOD 
OF CANOPY DEVELOPMENT. EXTINCTION COEFFICIENTS WERE VARIED OVER
 
TIME AS A FUNCTION OF 
(1] TOTAL LEAF AREA AND (2) CANOPY HEIGHT, 
AND NONLINEAR LEAST-SQUARES PROCEDURES WERE USED TO ESTIMATE 

PARAMETER VALUES FOR THESE MODELS. THE RESPONSE SURFACES GENERATED 
TO DEPICT CHANGES IN LIGHT ATTENUATION ACCOMPANYING CANOPY 
DEVELOPMENT ILLUSTRATED THE DYNAMIC NATURE OF CANOPY CLOSURE. A 
CRITERION INDEX WAS DEFINED TO AID IN ASSESSING THE APPLICABILITY 
OF THESE MODELS FOR USE IN WHOLE PLANT SIMULATION MODELS, AND AN 
EVALUATION OF THESE MODELS IS GIVEN BASED ON THIS INDEX, THEIR 
PREDICTIVE ACCURACY, AND UTILITY FOR USE WITHIN VARYING MODELING 
FRAMEWORKS. A TECHNIQUE WAS DEVELOPED FOR THE ANALYSIS OF PLANT 
GROWTH IN EXPT. WHERE A ONE-TIME SHORT-TERM STRESS (SUCH AS GASEOUS 
AIR POLLUTION EXPOSURE) IS APPLIED DURING THE ONTOGENY OF THE 
PLANT. THE METHOD WAS WORKED OUT IN DETAIL FOR THE RICHARDS GROWTH 
FUNCTION AND APPLIED TO GROWTH DATA OF SNAP BEAN EXPOSED TO 03. 
THIS RESULTED IN THE VALUE FOR THE PERCENTAGE REDUCTION IN THE 
GROWTH RATE (74 PERCENT FOR THE 0.60 PPM 03 LEVEL) AND AN INDEX FOR 
THE RECOVERY RATE. RESULTS FROM DIFFERENT STUDIES ARE COMPARABLE. 
THE TECHNIQUE MAY ALSO BE UTILIZED WITH EFFECTS OTHER THAN STRE;SES 
AND FOR MULTIEPISODIC AND CHRONIC EVENTS. A C-ALLOCATION MODEL FOR 
THE GROWTH OF A SNAP BEAN CROP WAS DERIVED AND LEAF PHOTOSYNTHESIS 
WAS PREDICTED USINP A NONRECTANGULAR HYPERBOLIC LIGHT RESPONSE 
CURVE. THE LEAF AR,,, DISTRIBUTION IN THE CANOPY WAS SIMULATED AND, 
THUS, ALLOWED UTILIZATION OF A SIMPLE LIGHT INTERCEPTION MODEL. 
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THIS SCHEME ALLOWED INTEGRATION OVER THE CANOPY TO OBTAIN THE TOTAL 
DAILY PRODUCTION. WHOLE-PLANT RESPIRATION WAS ESTIMATED USING
 
VALUES OTAINED FROM THE LITERATURE. ASSIMILATE DISTRIBUTION WAS
 
MODELED WITH AN EMPIRICAL FORMULATION BASED ON THE RATIO OF PLANT
 
PART (ORGAN) DM INCREMENT:TOTAL DRY WT. INCREMENT. THE MODEL CAN
 
BE ADAPTED FOR USE IN STUDIES INVOLVING EFFECTS ON THE LEAF
 
COMPARTMENT OF THE PLANT, IN PARTICULAR OF GASEOUS POLLUTANTS WHICHl 
SHOW VISIBLE INJURY TO THE LEAVES. A PREVIOUS SNAP BEAN MODEL 
(LIETH] WAS APPLIED TO PHASEOLUS VULGARIS CV. BUSH BLUE LAKE 290 
AND WAS VALIDATED. FURTHER MODEL DEVELOPMENT IS DISCUSSED 
SPECIFICALLY WITH RESPECT TO STUDIES ON AIR POLLUTANT EFFECTS.
 

(AS]. 

0024 
7440 McDANIEL, A.R. Plant population and spatial arrangement effects on 
productivity, nutrient status, and micro-climate relationships of snapbeans (Phaseolus
vulgaris L.). Ph.D. Thesis. Knoxville, University of Tennessee. 1975. 99p. Engl., Sum. 
Engl., 74 Refs., Illus. 

Phaseolus vulgaris. Spacing. Productivity. Nutritional requirements. Plant development.
Chlorophyll. Leaves. Field experiments. N. P. K. Ca. .'1g. Yields. USA. 
During 1974 the large-leafed french bean cultivar Early Gallatin was used to study growth and 
yield relationships under varied population (100-200% more than conventional) and spacing' 
systems The spacings and relative densities employed were 91 x 4 cm ( 100%): 12 x 3 and 15 x 15 
cm (150%); and 46 x 4 and 23 x 8 cm (200%). Three other crops were subjected to extremes in 
moisture and disease conditions. Competitional effects did not occur until about the flowering
stage, which coincided generally with early canopy closure in the higher densities. Additions of 
leaf area and dry wtiplant were favored by greater available space; but on a land area basis, the 
higher densities had productivity exceeding the conventional row spacing. Competitional 
pressure in the highest density suppressed productivity increases over the middle density, except
under very favorable growing conditions. In only one case were growth differences noted between 
spacings within densities. No consistent trends in mean CG R, RG1R or NAR were associated with 
the different populations. Pod maturities and numbers/unit area were little affected by treatment. 
except under very favorable conditions where vegetatv,- growth encroached on the reproductive
period. Over all crops, yield improvements were obtained with higher populations; but only the 
square, middle-density and wide row, high-density spacings were consistently highest. Fertilizer 
was broadcast at rates 1.5 times that recommended for normal populations. Petiole analysis
throughout the growth periods indicated this was fully sufficient for the highest density. At 
harvest the leal, stem and pod contents of N, P, K, Ca and Mg were also unaffected by spacing.
Conventional rows left 20-30% of the interros space exposed at harvest. Light attenuation was a 
direct function of the LAI and canopy continuity, and intracanopy air temperatures were 
generally lowered 1-2C by increasing canopy densities. Surface soil moisture levels did not differ 
between open and closed canopies, and differences in diffusion resistance related to higher
population use of moisture rather than canopy density and were minimal. No dense canopy
depletion of CO , was observed since soil and ambient air replenishment was apparently lite 
rapid in this relatively low-growing crop. Shading effects from closer spacing on stomatal 
densities and chlorophyll contents of basal leaves were not observed. With biological and 
economic productivity equal to the highest density studied the square. middle-density spacing
exhibited better efficiucy. Depending ott development of a commercially acceptable planter, this 
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square spacing with less seed investment presents a viable option to currently employed "double
conventional," high-density planting systems. (Summary by Dissertation Abstracts) COO C01 
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7065 MILLAR, A. A. and GARDNER, W. R. 
 Effect ofthesoil plant waterpotentials on
the dry matter production of snap beans. Agronomy Journal 64(5):559-562. 1972.Engl., 
Sum. Engl., II Refs., Illus. 

Phaseolusvulgaris. Soil water. Dry matter. Growth. Transpiration. Yields. Field experiments. 
Leaf area. Production. 

The need for greater plant yields and more efficient use of water makes it essential that the
relations between soil water content, soil water potential, transpiration rate and plant response
be made ever more quantitative. The dry matter (DM) production rate of french beans (Phaseolus
vulgaris L. var. Bush Blue Lake) growing under field conditions on a sandy soil is analyzed during 
a drying period. Measurements of plant- and soil-water potentials, DM accumulation and 
stomatal resistance were made as soil water was depleted, while the transpiration rates were
obtained by a model for a loosely structured canopy. The transpiration and DM production rates
dtLi eased curvilinearly with soil water potential. When the soil water potential decreased from
-0.28 to -0.40 bar, there was 47% reduction in the DM production rate. This is related to the turgor
pressure-operated stomatal mechanism. The adaxial stomatal resistances increased at leaf water
potentials lower than -8 bars, which coincided with arapid decrease in the DM production rate. It 
was found that 5tomatal closure due to water stress resulted in a greater reduction of growth rate 
than in transpiration. (Authors suinrar,) COO DOI 

2686 0026 
MORRIS, J. L., CAMPBELL, W. F. and POLLARD, L. 1t. Relation of imbibition and


drying on cotyledon cracking in snaip beans, Phaseolus vulgaris L. 
Journal
 
of the American Society of fiorticultural Science 95(5):541-543. 1970.
 
Engl. Sua. Engl. 11 Refs. Illus.
 

Phasenlus vulgaits. 
 Cotyledon cracking. Plant anatomy. Plant physiology.

Cultivars. Plant physiological processes. Germination. Plant breeding. Re
sistance.
 

The effect of imbibition and drying rates 
on cotyledon cracking in snap beans,

Phaseolus vulgaris L., 
was studied. 
 Six snap bean cultivars, representing var
ious degrees of susceptibility to cotyledon cracking, were compared. 
 Data in
dicated that differences in the rate of imbibition and drying were not 
respon
sible for differences in susceptibility to cotyledon cracking. 
The crack-re
sistant 'Improved fligrade' 
and moderately-resistant 'Earliwax' imbibed water
 
faster than the crack-susceptible cultivars. 
Anatomical studies 
indicated that

cracking was more frequent across 
the cell walls of the cotyledon cells than

along the middle lamellae in all cultivars. (Author's summary).
 

0027
 
17897 OLUFAJO, 0.0.; DANIELS, R.W.; SCARISBRICK, D.H. 1982. The effectof pod removal on the translocation of "C photosynthate from leaves in Phaseolurf
vulgaris L. cv Lochness. Journal of Horticultural Science 57(3):333-338. Fngl.,
Sum. Engl., 7 Refs., Illus. 

Phaseohs rulgaris.Snap beans. Leaves. CO, . Pods. T:anslocation. C. Photosynthesis. 

Trifoliate leaves of the dwarf French bean cv. Lochness were exposed under field conditionsto "C during reproductive development. Labelled photosynthate was mainly retained
within each nodal unit, the branch pods acting as the main sinks. Sink removal 48 h before
exposing the leaves to "C enhanced translocation to pods above and below the fed node. 
(Auithor's summary) COO 
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4360 RICO B., M. The influence ofcalcium, sulfur, moisture and temperature on the fiber 
develoipment of snap beans. Ph.D. Thesis. College Station, Texas A & M University, 1965. 
57p. Engl., Sum. Engl., 47 Refs., Illus. 

Phaseolus vulgaris. Ca. S. Temperature. Water requirements. Pods. Fibre content. Plant 
anatomy. Statistical analysis. Plant nutrition. 

Two different greenhouse experiments were conducted to determine the influence of some 
environment0l factors on the increments of the fibrous sheath in the green french bean pod, using 
the variety Wade. Fiber was determined by the standard Food and Drug Administration (FDA) 
method and measured in grains per 100 grams of green pods. In the 1st experiment, with 4 
replications, 2 levels o Ca (high, 1/ 5) and 3 levels o S (high, 1/5, 1/25) were combined lactorially 
with 3 moisture levels (field capacity, 0.75 F.C.,0.50 F.C.). The base nutrient solution was 
Hoagland's no. l.Thc plants were grown in quartz sand, and nutrient solutions were applied as 
deemed necessary. Moisture was based on oven dry sand with corrections for plant weights. Pods 
were harvested at the no. 5 sieve size. Results showed significant moisture x nutrient interactions 
in all but the no. 2 trial, indicating that these 2 factors do not act independently of each other. 
Significant differences were also obtained in the last 2 trials between nutrient levels and between 
moisture levels in the last one. In the 2nd experiment one group of plants was grown under 
simulated summer temperatures (85-950F), while a similar group was grown under spring 
temperatures (60-700F), optimum for beans. Both groups were grown in a regular soil mixture 
under optimal moisture. Pods were harvested at sieve sizes 2-.6. Fiber content of the pods from the 
hot environment was significantly higher (at the 0.01 level) than that of pods from thre mild 
enrironment. From both hot and mild treatments, samples of pods sieve size 2-6 were gathered, 
killed, dehydrated and embedded in paraffin; sections were then cut and prepared for anatomical 
studies. These studies disclosed the fact that increase in fiber in the mature pod occurs by
differentiation, via cell wall deposition, of bordering endocarp cells. Increase in fiber may occur 
prematurely due to high temperatures, such as those prevalent in the summer. A close 
relauonship was found between fiber as determined by the FDA method and fiber as observed 
anatomically. Indirect evidence indicates that the fibrous sheath later becomes the dehiscence 
mechanism of the dry pod. Further anatomica: studies with very young pods showed that the 
fibrous sheath in the french bean arise at anthesis at the outer endocarp and not, as was expected 
on the basis of previous work. at the outer mesocarp. I bese studies corroborate previous findings 
by other investigators that the fiber extracted in fiber determinations is the same sidewall fiber 
observed in pod sections. (Author's sumnmnarv) COO DOI 

002 
2301') ,<A:I(IS V. , I.C. I9"',. Iiu te ,2 cdor:e.; de ejore; y remoci6n de 

flores :ci un irijol (Ph-ir ol, .Ullarl;; I-.) ejorero de hibito determi
nado. (Effect of pod cut oig and i lower removal on a determinate snap
bean cultivar). Tec;is !!a.Sc. Chapingo, Mi-xico, Coleglo de Postgradua
dot. l17p. Span., Sum. Span., t) Ref's., Illus. 

phaseolus volr,garis. Snap hornn;. S:utir-. nt solution. Abscis,;lon. Flowers. 
sods.'field!;. Dry matter. teatf area. ;towth. iexico. 

An expt. wa; carried not with pilats of nap bean cv. Black Valentine of 
determnnalto halblit , :ultLiv,itcd I iivdio(ioiic ;olut Ion with subs;tratce under 
i-r ciiil !;e condilt ions to dot.(iril iie lh e It'o t of curttlil green and dry pols 

Ire n poI Ion.oi1 veget;t growt I .liid priolict Treatments coIsisted in the 
remnova l or otr of podi dolln t ie I !;t 3. , and 7 days after flowering.
 
ih' plint S whone potll were cot green p rosinted a redf! ;trlbtit on of DM by
 

-gl voeel'attv, (hrai-lu,; loaves, lighestpirouil t w nrgli5; , andi reoilS). The 
I.11 lo if .1"o ntilil It o 'l hy t Io Ill i n rI, ni I lll uto iirgi l oi crtirred In tile 
v I.l uivI ( 27), w i le I 1 1 l;nil!;i hwlie d ry pods lnd been-vi'I II*.-* 
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hiarvl,.tei, the accumulated dry wt. w;4 d i rected toward the pods (65%). The 
no. of normal pods uas statistically the same. However, dry wt. of cut 
green pods was 1/3 
that of harvested dry pods. In flower removal treatments 
performed in plants whose pods were harvested dry, the highest flower 
removal levels produced an increase Ini the no. and dry wt. of the 
vegetative structures, principally of the leaves. However, the no. and dry 
wt. of harvested normal pods 'ere not atffected significantly. Flower
 
removal in plants whose pod!, were cit greet, had no significative effect on 
branches, leaves, and roots, nor on tit: no. and dry wt. of the pods cut 
green. (AS (extract)-CIAT( - , 

0030
 

844 SSHOWALTER, R.K. Detachment characteristics of snap bran pods and pedicels. 
Proceedings of the Florida State Hiorticultural Society 83:248-252. 1970. Engl., Sum. Engl., 
12 Refs. 

Phaseolus vulgaris. Plant anatomy. Pods. Abscission. (ultivars. Field experiments. Harvesting. 
Mechanization. Plant injuries. 

liarvester, Provider and Astro varieties of trench beans were evaluated during one season for pod 
detachment location during mechanical haresting. Pods a ere separated from the plant stems at 4 
locations: in the stem. between stem and pedicel, between pod and pedicel, and in the pod. One
fifth of the Provider detachments were tibroken pods compared with 1;3 of the larvester 
Astro detachments. Attached stems werc Iotind ol I1V'I ot the liar'ester pods and 1% of the 
Providers. Significant correlatiois %%ere found betecen pod wt. pedicel diamcter and detachment 
force for 5 varieties trench at w.ridel. "aving maturities. As the pods andle heotts har',ested 
pedic els increased iii size. detachment force also increased. (,.1ut/ r'.1 .1tlomtarv) C) 
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12317 TSAO, S.J. The inheritance of photoperiodism in snap bean (Phaseolus vulgaris). 
Ph.D. Thesis. Ionolulu. University of Hlawali. 1977. 67p. Eng!., Sum. Engl., 72 Refs., Illus. 

Phaseolus vulgarts. Inheritance. Photoperiod. Light. Flowering. Field experiments. 
Crossbreeding. Temperature. (enes. Backcrossing. Statistical analysis. USA. 

The heredity of photoperiodic response of flowering in Phaseohzlv vulgarts was studied. The 
parents were classified into 3 types according to their photoperiod sensitivity -- day-neutral 
(flo 'er atany day length), intermnediate Irequire a novht - 11.5 I1), and sensitive (require a night 
> 12 hI).Crosses between parents ot Ihe sate pienotype generally prodiced F1 and F, progenies 
that showed no segrecation. Ilie segregatio patterns for photoperiodic response were 
determined for laiger no. o individuals hy planting dii, in the summer when da~s are too lung for 
floral induction and asumnig that each plait begins to Itoacr whet the daN Ienctli has shortened 
to the critical length requticd bv that plant. Iemp within the tange experiemcd in the field were 
found to hase an ,ns iiiicant elfect. It is postulaic t''i t the inheritance of the rhotoperiodic 
response in these lines isdetcrminicd b at leasti4 inaio, kCnli loci ith dollIllllal,...'. ,lilstasi, and 
independent segregatin *\ ,triIi:in: N gene r,i tuwsiw.id that peritts tilosriru at lrou, da% 
length. If the recessive ii gene or a dominltant initiitot oI the N gene, l,, are piesetnt, there is an 
intermediate day length requirencrii tot tlowering. A !uimiant Q gene hat utes th' short 
day-length requirerleit ii also postulated. II the rccflsie c gene oradonitittit ittotor oft he Q 
gene, I Q are present, the das-length teqtuirenient agill is of the mitertth i'cl' h,: day
neutral and interniediate parents therefore dler h; 2 .'cies (at the N irdl I ' 1), arid tihe 
intermediate and sensitive parents dilfer by another 2 ucries (at theQand I ith,i,t the da\
neutral and sensitive parent. dtlfer h, a total oh 4 genc It is likely that iciddtioi .: genes with 
smaller effects may alo be in ,oved. (Sulinenari hi' IrTertatiot Altrat is)C.,,':i(O4 
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2707 0032 
WATAaA, A. E. and ,).RRIS, L. L. Growth and respiration patterns of snap bean


fruits. Plant Physiology 42(6): 757-761. 
 1967. Engl. Sum. Engl. 16
 
Refs. Illus.
 

Phaseol.s vulzars. 
Plant physiological procc:-.-.-. 
 r.an: 
 Plant..lerL
 
anatozy. Seeds. 
 Laboraory experiments. U.S.A.'
 

The relationship of respiration and growth of seed, pericarp tissue and whole
fruit of snap beans (Phaseolus vul-.ri. L.) studied. The whole fruit
was 

exhibited an 
aiparent cliractertc t:ypeoi respiratic. ?attern. 
This pattern
resulted from an increase tn CO2 
production by the enlarging seed followed by
a rapid decrease in CO, evolution by the perIcarp tissue, and 
the pattern was
associated witci any conco.Itant increase
not in ethylene production. Therefore, the apparent climacteric respiration pattern of a developing bean fruit
is not comparable to the phenomenon that occurs 
in other ripening'fruits.
 
(Author's senary).
 

0033
 
22947 IJEEDEN, N.F. 1984. Distinguishing among 
white seeded bean
cultlvars by means of allozyne genotypes.' Euphytica 33(l):199-208.

Engl.. Sum. Engl., 16 Refa., Illus. [Dept. of Seed 6 Vegetable Sciences,New York State Agricultural Experiment Station, Cornell Univ., Geneva, 
NY 1"456. USA] 

Phaseola 
vulgaris. Snap beans. Cultivars. Genotypes. Enzymes. Seed. USA.
 

Allozyme genotypes were determined 
at 10 loci for 90 cv. of white-seeded
 
snap beans. Within thecv. loci were homozygous and usually monomorphic,
permitting the characterization of 
most cv. by a single set of allozymes.
A total of 72 allozyme combinations were observed among the cv. tested, and52 (58Z) of the cv. could be 
uniquely distinguished by allozyme 
genotype
alone. The remaining 38 lines could be separated into small groups of 2-5 
cv. eack. (Author's summary) COO 
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27457. AITKEN, R.L.; BELL, L.C. 1985. PLANT UPTAKE AND 
PHYTOTOXICITY OF BORON 
IN AUSTRALIAN FLY tSHES. 
 PLANT AND SOIL
 
84(2):245-257. EN. SUN. EN., 
27 REF., :1, (DEPT. OF
 
AGRICULTURE, UNIV. OF QUEENSLAND, ST. LUCIA, OLD. 4067, 
AUSTRALIA I
 

FRENCH BEAN CV. REDLAND PIONEER AND CHLORIS GAYANA CV. PIONEER WERE 
GROWNIN GLASSHOUSE EXPT. TO EXAMINE THE POTENTIAL FOR PHYTOTOXICITY 
OF B IN A RANGE OF AUSTRALTIAN FLY ASHES. IN EACH EXPT., THE ASHES 
USED WERE EITHER UNTREATED, LEADILD, OR ADJUSTED TO PH 6.5 AND 
SUBSEQUENTLY LEACHED. IN THE 15T F'X T., THE YIELD AND B STATUS OF 
PLANTS GROVIN ON L FLY ASHES MIXED (5 ADIO PERCENT BY WT.) WITH Al 
ACID-WASHED SAND WERE MEArURLD. IN ; SIJBSEOUENT EXPT., A FLY ASH 
WAS HIXED (0, 15, 30, 70, AND 100 PERCENT BY WT.) WITH A SANDY 
LOAM, AND YIELDTHE AND MINERAL OMPOSITION OF PLANTS GROWN ON 
THESE MIXTURES DETERMINED. ALTHOUGH THE AVAILABLE WATER CAPACITY OF 
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THE SOIL WAS SUBSTANTIALLY INCREASED BY FLY ASH ADDITION, 
INCORPORATING LARGE PROPORTIONS OF UNTREATED FLY ASH RESULTED IN
 
POOR PLANT GROWTH PRIMARILY DUE TO B TOXICITY. 
 IN BOTH EXPT.,
 
LEACHING 
 THE ASH REDUCED THE POTENTIAL FOR B TOXICITY, WHEREAS
 
ADJUSTMENT 
 OF THE PH TO 6.5 AND SUBSEQUENT LEACHING OF THE FLY ASH 
RESULTED IN PLANTS WITH NORMAL LEVELS OF B. (AS (EXTRACT)]. Cc3 
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23639 BENNETT, J.1.; KRIZEK, 
 D.T.; WERGIN, '.p.; FLEMING. A.L.; MIRECKI,

R.M.; WYSE, 
R.E. 1984. Physiological and ultrastructural changes inthe chloroplasts of snap bean plants under I.P'S lamps during chlorosis 
and regreening. Journal of Plant Nutrition 7(I-5):81q-832. Engl.,Engl., 20 Refn., Illus. (Plant 

Sum. 
Strest, Laboratory, Agricultural Research 

Service, United States hept. of 
Agriculture, Beltreville, MI)20705, USA]
 

Phaseolus vulgaris. leaves. Photosynthesis. Chlorophyll. Chlorosis. Photo
period. Mineral deficiencies. Fe. Cliloroplasts. Plant nutrition. Snap 
beans. USA.
 

Fe chlorosis-like symptoms developed in the terminal leave!; of Phascolun
vulgaris cv. Antro plants grown in growth charbers under low-presstcre Nalamps which are deficient in UV and blue wavelengths. The addition afterwk. of full-strength lioaglnnds No.1 nutrient 

I 
solmtion or Peter'n 20-20-20

(N1K) iertiliz-,- re;ulted thwIn degradation of craturlng cliloroplast; Inthe terminal leavcs. well-formed gram, were degraded and chlorophyl aind
 
protein were lost. soil application of 2' TaXN-[ -(2-ox,-l-icidnzolldinyl)
e thmyl I-S -pfm.,ccv lures (I ) i 5 r..) urca - tolti r applicat ion of 10 .MHsitc r o!sm ri oronted reg ee l uig . It w l; conc luded tlar ch lorosir i n louw-pre ,;U re Nc-gr l iln i t ; .icu IL tm I ic i m t ccdegcaclti o mi the ore nature
chloroplast, rather than f!tm Inhibition of lame llar development due
 
to Fe deficlency. (Author's summary) C01
 

15" 0036 
fEtPOROS, L. and BERcmN, E.I. La influencia de magneqto en anlisisel folio.r-ndtriiento y cmlidad dr habichuelas tierna Phna,eoltn vulc'r!s L. (Theinfluence of magnesium on leaf composition, yield and quality of snap bans

(Phcqolus vularta L.) Proceedingn of the Caribbean Region. American Society for horticultural Science 11:151-158. 1968. Span. Sia, Span. Engi. n, 
Refs. 

Phmienlui vulraris. Plant nut,.icts. iil,'rala. 'ertilizers. P. K. Ca. Mg,
.n. Fe. Cu. Al. Zn. N. Growth. Plant development. 111neral deficiencies. 
Chlorosis. Pod,. Leaves. 

Four different experiments wre conducted to study the influence of magnesium onleaf composition, yield, and quality of snap beans (PLcLcc vj.ll. L). Leaves1
were analYzed spectrometrically for P, Y, Ca, Mg, Ft,,le, Cu, Al, Sr, and Zn andby Kjeldahl for N. The growth measuremerctn taken were green weight, yield, number,length, and'curvature of graded pods. In Experiment I nutrient solutions withthree levels of Rg (0, 49, 144 ppm) were used in order to produce uniform beanseedsi of the variety 'Tendergreen' containing three levels of Mg for inter use in
gsjmerirent III. In experlment II the influence of Mg cinder field conditions onthe earlier mentioned factors was studfed on 14 bean varieties. The'influence ofMg and soitlmointure on leaf composition, yield, and growth of benn plants grownfrom seed, of different Mg content wss ttudied under growth chatmber conditions inExperiment III. Experiment IV was established to tmasure the influence of Mg op
the earliet mentioned factors on nine bean varieties when grown in nutrient solution. Mg deficiency oymptotas of snap beans were characterized by an initial distinctive interveinal ehlorosis followed by 
brownish spots, stunted growth and defoliation in combination with retarded 
flowering, shorter and 
stubbier root devel
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opment, and a cytulogical atrophy of the first layer of 
the mesocarpic cells.
 
Leaves from beans grown in low level- of Hg had a leaf content of .057. to .l0r Mg.these showing an imbalanced chemical conposition. By increasing Mg concentration
 
in the solution there was an increase in leaf and need Mg content. 
An antagonistic

effect of Mg with K, Fe, B, and Zn was also 
found. The tigtreatments affected
 
significantly the green weight, yield,number and length of graded pods of nine

varieties planted in nutrient solutions. The soil application of 48 or 96 lbs per
acre of Mg under field conditions produced no significant effects except for length

of U.S. Ho.1 pods. However, it was 
found that varieties varied highly significan
tly in leaf composition, green weight, as well as in yield nu-mber, lenTth and 
curvature of graded pods. '
The varieties 'Harvester','Cornelli 14', and 'Tenderette 
were among the beat. Leaves of field grown. beans were higher in Ca. Al, and Sr,
but lower in P, K, B, and Zn, than those plants grown in nutrient solution. Theleaf composition showed that Mg treatments affected significantly K, Mg and Al un
der low moisture and only Mg with high moisture treatment. High moisture treatment
increased leaf P, Ca, BSr, and Mg while K, N, Mn, and Fe were decreased. The Mg

seed level vlaa observed to influence the early but not Lhe overall plant growth.

It was found that seed composition of 15 varieties analyxed was 
 higher in P content 
than leaf composition but lover in all other measured elements. The variety
shoving the latest developing and least amount of Mg deficiency was found to con

ian the highest Mg seed concentration. (Author's summary) 

0037
 
23044 HIIIVARE, V.N.; NIMBAI.AR, J.D. 
 1984. Salt stress effects (n growth

and mineral nutrition of French beans. Plant and Soil 80(I):91-98.

Engl., Sum. ngl., 29 Refs. 
[Dept. of Botany, Shivaji Univ., Kolhapur 
416! 004, Indial
 

Phaseolus vulgaris. beans. Na.Snap pll. Deficiencies. Salinity. Plant
 
development. Growth. Dry matter. Hicronutrientr. India.
 

An expt. was designed to study the effects of sodium chloride and sodium
sulphate on growth and inorganic contents in Phaseolus vulgaris cv. Vaghya.

Except at 2.5 and 5.0 deci siemens/m Na SO ,ther concri. 
 of both the salts
 
proved to be Inhibitory. NaCl lowere 2 

t~ie chlorophyll content while the
 
opposite occurred with 
Na.SO 4 . Both salts caused an increase in leaf
 
thickness and NC. Na, Ca, "Fo, and Mg contents were high while those of N,
K, Cu, and Zn were low. P and Mn contents showed a differential response. 
(Author's summary) C01 
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25665. BOYLE, J.F.; SMITH, C.B. 
 1985. GROWTH AND LEAF
 
ELEMENTAL COMPOSITION OF SNAPBEANS AS AFFECTED BY APPLIED ZINC 
AND INTERACTING FERTILIZERS. COMMUNICATIONS IN SOIL SCIENCE
 
AND PLANT ANALYSIS 16(5):501-507. ENGL. SUM. ENGL., 17 REFS. 

(DEPT. OF HORTICULTURE, PENNSYLVANIA STATE UNIV., UNIV. PARK, PA 

16802, USA)
 

BUSH BLUE LAKE 47 SNAP BEANS WERE GROWN IN 1980 WITH 12 FERTILIZER 
TREATMENTS AT 3 SITES IN PRODUCTION AREAS OF NE PENNSYLVANIA (USA] 
1'HFRE THE SOIL PH WAS 6.6-6.7 AND SOIL P LEVELS WERE HIGH. THE 
APPLICATION OF Z.N 
AT 11.2 KG/HA AS SULFATE, CHLORIDE, OXIDE, OR
 
CHELATE DID NOT INCREASE SNAP BEAN YIELDS. LEAF ZN WAS INCREASED 
MORE EFFECTIVELY BY APOLIED ZN SULFATE OR 
CHLORIDE THAN BY ZN OXIDE
 
WHILE ZN CHELATE DID NOT INCREASE LEAF ZN. THE APPLICATION OF P 
LOWERED LEAF ZN AT 2 SITES. 
N APPLIED AS AMMONIUM SULFATE
 

43 

http:NIMBAI.AR


INCREASED LEAF ZN AND MN BUT WHEN N WAS APPLIED AS UREA, ONLY LEAF 
MN WAS ENHANCED. WHEN LIME WAS APPLIED, LEAF ZN AND MN WERE 
LOWERED AT ONLY 1 SITE. (AS). 
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1550 BUREN, J.P. VAN and PECK, N.H. Effect of calcium level in nutrient solution on 
quality of snap bean pods. Proceedings of the American Society for Horticultural Science 
82:316-321. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgaris. Plant nutrients. Iertilizers. Ca. Pods. Minerals. Analysis. Laboratory 
experiments. Nutrient solution. 

Tendercrop french beans were grown in quartz sand with nutrient solution supplying Ca at 
different levels and from different sources. Treatments with CaSO 4 produced more pods. greater 
weight/pod and a greater weight of pods plant than similar treatments wth CaC12. The Ca 
concentration in bean pods was increased when the Ca le%el in the nutrient soltion vsas raised. 
Higher Ca levels in the nutrient solutions resulted in firmer canned pods that had ls tendency to 
slough and split than did pods produced in the loss Ca treatments. (/.lutior'%.siuniarr)C01 

004O 
17821 BUSADA, C.J.; JONES JUNIOR, J.B.; MILLS. H.A. 1982. Major element 
uptake by snap bean grown in nutrient culture Nith varying nitrogen solution treat
ments. Journal of Plant Nutrition 5(1 ):63-71. lnEl., Sum. Engl., 12 Refs., Illus. 

Phaseolusvulgaris. Snap beans. Nutrient solution. Nutrient absorption. N. 

Snap bean cv. Blue Lake was grown for 6 wk. in nutrient solutions containing equal rates of 
N as Ca(NO3 ), and (Nil, ), SO4 When the N supply ,,s 75 ppm for the 1st 3 wk. and 150 
ppm thereafter, a marked preference for NO3 was noteJ, especially after the N rate was 
increased. When the N supply was inadequate, hosever. (35-75 ppm) the preference for 
NO, was small. The % increase in NO 3 uptake over NH. uptake with increasing N supply 
was similar to the increase in K content of the plants at 6 wk. Absorption of both forms of 
N peaked in week 4. (Sumnaryby Field CropAbstracrs) CO1 

0041 
23905 DAVE, I.C.; KAN NAN, S. 1981. Influence of boron deficie.cv on 

microanutrients absorption by Phaseolus vulgaris and protein contents in 
cotyledons. Acts Physiologiae Plantarum 3(l):27-32. Engl.. Sum. tr.tl..
 
19 Refs., Illus. (Biology & Agriculture Division, Bhabha Atomic ReseLrch 
Centre, Bombay 400 085, India)
 

Phaseolus vulgaria. Snap beans. Nutrient solurion. B. Mineral deficiecc'es. 
Nut ient uptake. Translocation. Fe. Zn. Cotyledons. Protein content. tlcia. 

A marked reduction in the nbsorprion of Fe and 4n, but an Incease i: Zn 
uptake, was recorded in 3-wk.-nld Phaseolus vulcnris plants when rclce: in 
a B-deficient Steinberg nutrient medium. Resultf, showed that the tr--::rt 
of Fe, ?n, and Zn Incrensed :n the triteol ite leaves u.hereas tli trzn._:.rr 
to the entire shout decreased. tn another e:tt .. albumins and glooul',n. of 
cotyledons sampled from 5-day-old bean suedlzin., were resolved into t:.e1r 
subunits on polyacrylamide/SDi gels. While toe content increased al: in 
all the fractions, globulins were marked by qualitative changes, ei1ec.'.lv 
in high mol. wt. region in 1.-deficient plants. These studies teveal -. 
in involved in the physiological processes controlling the uptare and 
transport of Fe, Hn, and Zn in bean plants, and also in the mobilizat::., of 
reserve proteins. (Author's nuamary) C01 
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0042 
1827 DOWDY, R.H. et aL. Growth and metal uptake of snap beans grown on sewage
sludge-amended soil: a four-year field study. Journal of Environmental Quality 7(2):252
257. 1978. Engl., Sum. Engl., 18 Refs., Illus. 

Phaseolus vulgaris. Zn. Cu. Cd. Nutrient absorption. Plant development. Trace elements. pH.Yields. Mineral content. Leaves. Plant tissues. Water requirements. Human nutrition. Nutritive 
value. 

To establish the consequence of land application of sewage sludgc on the extent of sludge-borne
metal accumulation in the food chain, long-term trace metal accumulations in edible french bean(Phaseolus vulgaris var. Tendergreen) tissue were measured, over a4-yr period, for beans grownon asludge-amended sandy Udorther.iic Haploboroll soil. For the 1st phase of this study, a totalof0,350, 700 and 1400 t/ha of anaerobically digested sludge were applied in 3equal applications.
The 2nd phase of the study consisted of asingle sludge application of 0,112. 225 and 450 t/ha.
Crop yields increased as rates of sludge application increased under both cultural systems andoften exceeded those of a well-managed, fertilized control. The Zn and Cu contents of edibletissue increased as rates of sludge application increased, reaching an apparent max value fromwhich they did not decrease once sludge applications ceased. Cadmium levels in edible tissue did
not respond directly to sludge applications and never exceeded 0.Iug Cd/g tissue. (Author's
summary) CO HOO 

0043 
18099 EL-GIIA\RABI Y.G.A.;:*I.I K, MA. 982. Responses of snapbeansto applications of Pand Fc in calcarcous soil. Journal of Plant Nutrition 5(4/7):
721-728.-':ngi., Sum. Ilgl., 23 Reis., Illus. 

Phascohus vudgaris. Laboratory experiments. Snap beans. I'. Fe. Mincral deficiencies.
Nutrient absorption. Growth. 

A greenhouse pot exptl. %sas conducted \ idi various levels and combinations of P and Febeing applied to a i:ol.iv cajcareouis soil in which %inap bean were crown as a test crop forgrowth response and nutrient uptaC. P, :c, \, i.C, M M nd /n were determined on toe 21and 35-day old snap beans and DlM Yield %a- recorded .'Uparately for tops and roots. 
SyVinptoIIoS (1A :edeficiency developed oilplaotrin thoe' ,is %%hereno Fc %%as applied.
Vith the aiplic;ition of 20 ppmj I:t,the svtttptotinS\kerc prevented. Ma\. plant growth wasobtained when 150Ippn P wvas added. The mineral contentt of snap beant plants \as affectedby incretaed levCl of applied ' And Fe. Si:'nificant irrtera,::ion, 0 ere found betwcetn PandFe treatnients lor rost of tile characteristics meastured. linlh FC decreased Zn and Mn it 
plarntsand Irigh
P decreased them lurther. (Author's Yuitrnfliar ) (01 

0044 
20879 EL-LEIIOUDI. A.; WAKE'OJI), A.; HIDAN, A. 1976. A note on the


interaction letrween nitrogen and piiuophorus fur snap bean plants.
Egyptian Journal of Soil Science 16(l):21-35. Engl., Sum. Engl., 18 
Refs. 

Pbaseolius vut.irin. 
Snap bean. N. r. Fertilizers. Ammonium sulphate. S. 
er.
Dry 'jaat Lfeave. Stemi. Rocto. Pods. ftfirogen-fixing bacteria. 

Rhzobiurr. Yield cotiponentri. K. Egypt. 

A 6tudy war, car ied out on rnoap 
 ,eanv tit the Faculty of Agriculture Farm,Ains Sham at
U., Shebien 
El-Kom (Eg.ypt) to deterMine their response tophosphate and N when grown 
on a clay loame alluvial roil. In P expt., 32 kg
P/feddan (1 feddan 0.42 ha)- as superphoi;phate were applied either once or
twlce; in N expt., on thieother hand, 1 we either added at a rate of 20

kg/feddan as ammonium sulphate induced
or by inoculation with 
Rhtzobiun.
Control treatments with no fertilization were included in caci expt. 
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Results showed a general favorable effect for N on growth nutritional
 
status and yield of snap bean plants. (Author's summary) C01
 

0045
 

20878 EL-LEBOUDI, A.; MAKSOUD, A.; MEETESS. A.; MIDAN, A. 1974. Fer
tilization and chlorophyll-carbohydrate status in snap bean plants.
 
Agricultural Research Review (Egypt) 52(5):109-115. Engl., Sum. Engl., 8
 
Reis.
 

Phaseolut vulgarts. Snap beans. Fertilizers. N. P. K. Mn. Hicronutrient:.
 
Rhizobtum. Nitrogen-fixing bacteria. Chlorophyll. Leaves. Pods. Seeds.
 
Carbohydrate content. Egypt.
 

A study was conducted to invertigate at the Soil and Matter Research 
Institute, Agricultural Research Center (Egypt) the effect of N, P. K, and 
Hn fertilization on the chlorophyll and carbohydrate contents in the leaves 
and pods of snap beans grown on a clay loam soil for 2 succesrive yearn. 
Results revealed a proruotlng effect for P, N, K, tHn, and Phizobltuir inocula
tion on the chlorophyll and carbohydrate contents of tile investigated 
plants; however, a significant effect war only obi;erved with N fertiliza
tion or Rhirobium application. Data alvo revealed no interactions between 
P and any of the tested growth elements regarding the examined parameters. 
(Author's suimnary) C00 0046
 

1546
 
_W. Factcra tnf'uenctng the mineral cc;-ntent of snap beans cabbage, and 

saeet potato-s. Fayetteville, Arkansas. Agtrcultu.a Ixperiment Station. 
:.lUctn no.575. 1956 14p. -n,1. Sun. 6nel. 9 Refs. 

____ '.cir'., ineral content. Cc.poait .on. Xi:raIs. r. Ca . P. 'g.
 
-attcr. :la nutrIents. Analysis. Fert lIeca. :utritional requirements.
 

ie ld e ×X er .
pr r t 


,he res lts a" t:nree -rec;.!ouse and t' o field e..perin:nto are presented to show the 
e. ec: of the ,p?.Lcation of potassium;, caltium, and '-o-;phcrus on the uptahe of 
Zi-ese el'nts b. beans, cabbage, and seet pz ta toes. The plant coatent of each
 
etl -orn ,' .. rv '..dly e:.per . The lowest and ILihets values,
C _r.aLd between ets 


in "erc e u--. ;c c drv rstter, ."a. each ae -_lenr in n,'an pods wore: L ; im, 1.66
 
and 3.1 ); calz.n, 0.101 and 0,525; and pCl.sphur., .295 and 0.739. lncreasintZ
 

,of as;I, clciv.,ln i 'hs;:Iorm; L. nut.,uc i t; olm t o; i ncreas
ed the cn.ent or:ts rU.sooc ice nutri :;t ir thi ban pods, tops, aod roots. The
 
calc .n cortent the tops cecressel with ilcreasing concenltrations of porasof tan 
asi-m 1:1:he rucrieot sole]tion. -1e ; ;ashoco content of bean tops and the calc ili 
an :lr_ -ccon pod aa 1 intent;ity 11otas;esm lenlsof Iicreced th, lit> decreased. 
siu:.o and phosphoru, applcatton to th. soil in fii!i experiments Increased the per
centate of the respectlve lLtiisnt in bean pod!, cabbage, and sweet potato utorage
 
roots. At thJ levels used calcines, potasoium, an,' phosphorus applied to the soil
 
in field experiments had no influence on the calciun,content of bean Pod:;.cabbase.
 

or sweet potato storage roots. Di-hydrogen a=nie phosphate applied ac foliar
 
spray resulted in an increase in the phosphorus content and a decrease in the cal

cium and magnq'simn content of the bean plant. The green weight per plant of bean
 

pod&, leaves, and stems decreased with the high level of phosphorus uptake. (Author's 

suanry). 

0047
4323 


rOY, C. D., FLEMING, A. L. and GERLOFF, G. C. Differential aluminum tolerance in
 

tvo 
 snap bean varieties. Agronomy Journal 64(6):815-818. 1972. Engl. Sum.
 

Engl. 15 Refs. Illus.
 

Phaseolus vulptaria. pi. Plant nutrition. Resistance. Roots. Al. Mg. K. Ca. P.
 

Nutrient solution. Toxicity. Analysis. Laboratory experi-
Mineral deficiencies. 

ments.
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Two smapbesn (Phaseolus vulgaris L.) varieties; shown previously to differ in toler
ance to acid, A-toxic Bladen soil, were tested more specifically for Al tolerance in 
nutrient cultures. The Bladen soil-tolerant 'Dade' variety was much more tolerant 
to Al thn Bladen-sensitive 'Romano.' For example, with 8 ppm Al added, at initial 
pit4.8, top and roar yields of Dade were 94 and 1077., respectively, of those with 
no Al. Corresponding top and root yields of Rornano were only 53 anJ 597.,respect
ively, of those with inoAl. With 8 ppm Al added, the total Ca uptake values for 
Dade tops and roots were 98 and 131M, respectively, of those with no Al; corresponding 
values for Romano tops and roots were only 25 and 227.,respectively. Aluminum added 
at 6 or 8 ppm also reduced Ca concentrations in tops and roots of Romano by 30 to 
507.,but had little effect on those of Dade. Differential Al tolerance was not re
lated to differential p11changes in nutrient solutions or to Al concentrations of 
plant tops or roots. With 8 ppm Al added the P concentrations in Romano cope and 
roots were 60 and 1411 higher, respectively, than those of Dade. Aluminum added at 

4 ppm decreased stem exudate production of Romnano by 66Z but did not affect that of 
Dade. The same Al treatment reduced concentrations of Ca, Hg, K, and P in Romano 
exudates by 66, 42, 80, and 767.,respectively, but either decreased or failed to 
affect those of Dade. Lower concentrations of these elerwents in stem exudates of 
Al-injured Romnno plants were not associated with imobilization in roots. The 4 
ppm At treatment decreased Ca concentrations in Romano root cell walls, mltochondria, 
supernatant, and total roots by 55, 68, 51, and 437., respectively. T'he same treat
ment decreased the Ca concentration in Dade root cell walls by only 2T". and that in 
total roots by 87, and actually increased the Ca concentration in mitochondria and 
supernatant fractions by 21 and 637.,respectively. Reduced Ca uptake appears to be 
a good indicator of Al sensitivity in the two snapbean varieties studied. (Author's 
"um=ary). 

0048 

27203. GARG, O.K.; HEMANTARANJAN, A.; RAHESH, C. 1986.
 

EFFECT OF IRON AND ZINC FERTILIZATION ON SENESCENCE IN FRENCH 

BEAN (PHASEOLUS VULGARIS L.]. JOURNAL OF PLANT NUTRITION 9[3

7):257-266. EN. SUM. EN., 26 REF. (DEPT. OF PLANT
 

PHYSIOLOGY, INST. OF AGRICULTURAL SCIENCES, BANARAS HINDU 

UNIV., VARANASI-221005, INDIA )
 

IN GREENHOUSE EXPT., APPLICATIONS OF FE AND/OR ZN IN THE FORM OF
 

FERROUS SULPHATE AND ZINC SULPHATE INDUCED INCREASED CHLOROPHYLL A 

AND B CONC., IAA, NITRATE REDUCTASE ACTIVITY, AND DH YIELD OF
 

FRENCH BEAN PLANTS. FE AND ZN COMBINED WERE MORE EFFECTIVE IN
 

DELAYING LEAF SENESCENCE COMPARED WITH CONTROLS. CHLOROPHYLL
 

DESTRUCTION WAS MORE RAPID AT THE POSTFLOWERING STAGE IN CONTROL
 

PLANTS, LEADING TO EARLY SENESCENCE AND REDUCED PHOTOSYNTHETIC
 

DURATION. A RAPID DECLINE IN NITRATE REDUCTASE ACTIVITY AND IAA 

CONCN. IN CONTROL PLANTS AFTER THE 50-DAY GROWTH STAGE FURTHER
 

INDUCED SENESCENCE. FE ALONE AND COMBINED WITH ZN APPEARED TO
 

CONTRIBUTE TO THE INHIBITION OF SENESCENCE IN FRENCH BEAN PLANTS.
 
(AS]. Cc)I
 

0049
 

20672 CUPTA, U.C. 1993. Itoron d f i iuC ;i,]nd toxicity sympqtoms for sev

eral crops as reniled tL, isstic horon Ivvel s . Journal of Plant Nutrl

tion 6(5):387-395. v.11gI . , siim. I igl., I I fe:. IReseareh Branch,
 

Agriculture Canada, Charlottetown, P.1.I., Canada CIA 7H81 
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'haseolus vulgari . Snap beans. I. Plant development. Mineral deficiencies. 
Toxicity. Fertilizers. Canada. 

CreelioiiseV L NpI . wer' co11'Iut uI L t ; dV Ii dJefic eucy and toxicity
symtptom; related to evelsIt in the plants for several crops which inc ludedPhaseolus vulgaris (snap bean cv. Eastern t utterwaX) . A factorialrandomized blnck design was used with 4 replicates and 4 B treatments (0,1, 2, and 4 ppm I). Ii deficiecV (14ti0 no added B) in bean; appeared asyellowing of tops associated with slo: flowertrig and pod formation; thisdeficiency war related to 12 ppm It In tops at preb)l(oom and 13 ppm Ii in tops
at harvest. 15 toxicity reduced growth aind oderbrned leaves, especially
Oil the edges, at 2 and 4, ppm It. Such t oxicitv wi: related to more than 125 
ppm I in tops at bloom and to ?65 pInm 1t in top; at harve.t. ICIATI 

5837 HALL, I.C. Protein, amino acid and chlorophyll metabolism during Ithe Inlot ognt
of snap beans. American Society for Ilorticultural Science. Procccdings 9..379-38 
1969. Engl.. Sum. Engl.. 14 Rcfs. 

Phaseolus v Clari.('hlorophyll. Protein content. Amino acids. Metabolism. Ints. Sens. 
Leaves. Pod. Seed. Age. 

Analyses of protein, amino acid and chlortphyll content of roots. stemrs, lcaves and irltS 0)
french beans were made at interals during the d lct) ;.,,.nit 1 the plant to dticrinine the tintcs at
which marked changes in these inctahohtes occurrcd. 'rotein aixti.inilationin the fruit kki% of 
particular nterest and is discussed in relation to the anino acid and citrnPhNlI changcs in tilt
various rcgtons of the plant. (/Atthor'a . oanori) ClI 

0051 
21062 IU, K.L.; PULFORD, I.D.; 
 DLUICAN, }i.J. 1q82. Influence of soil

waterlogging on subsequent plant growth and 
trace metal content. l'Iant
 
and Soil 66(3):423-427. 
Engl., Sum. Engl., 16 kefs. [Agricultural

Chemistry Section, Univ. of Glasgow, Glasgow C12 8QQ, Scotland]
 

Phaseolus vulcaris. Snap beans. Fe. Cu. Zn. Mn. Co. Mineral content. Plant
nutrition. Soil moisture. Nutrient uptake. Tracers. Plant physiology. Soil
 
analysis. Scotland.
 

The uptake of trace metals by French bean and maize was measured on 2 soils 
subjected to various waterlogging regimes: 
(1) soil maintained at 60% field
capacity; (2) periodic waterlogglng (I wh. waterlogged and I wk. freely
drained); (3) continuous waterlogging. Fe, Mn, and Ca 
uptake in both crops

increased due 
to soil waterlogging. Zn 
was taken up in preference to Cu by
French beans, while maize took up Cu preferentially. The ability to take uptrace metals was related to ease of extractability from 
the soil for Mn, Fe
 
and Co, but not for Zn or Cu. (Author's summary) COl
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27396. 
 KEEFER, R.F.; SINGH, R.N.; HORVATH, D.J. 1986.
 

CHEMICAL COMPOSITION OF VEGETABLES GROWN ON AN AGRIGijLTURAL SOIL 
AMENDED WITH SEWAGE SLUDGES. JOURNAL OF ENVIRONMENTAL QUALITY 
15[2]:146-152. EN. SUM. EN., 25 REF. (DIVISION OF PLANT &
 
SOIL SCIENCES, BOX 6108, WEST VIRGINIA UNIV., MORGANTOWN, WV 
26506, USA)
 

HEAVY METALS WERE ANALYZED IN EDIBLE AND NONCONSUMABLE PARTS OF 
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RADISH, CARROTS, CABBAGE, GREEN BEANS, SWEET CORN, AND TOMATOES
 
GROWN ON A SANDY LOAM SOIL 
 TO WHICH 4 SEWAGE SLUDGES WERE APPLIED
 
IN THE FIELD (POINT PLEASANT, WEST VIRGINIA, USA) AT 90 AND 180
 
T/HA. RESULTS [TABU, !TED IN DETAIL) INDICATED THAr CD, CR, AND PB
 
CONCN. IN THE EDIBLE PARTS OF THE VEGETABLES FROM SLUDGE-TREATED
 
PLOTS WERE NO 
 MORE THAN 1.0 MG/KG ABOVE THOSE FROM THE UNTREATED
 
CONTROL PLOTS. NI CONCN. IN VEGETABLES FROM PLOTS RECEIVING 2 OF
 
THE SLUDGES WERE SIGNIFICANTLY HIGHER THAN IN THE CONTROLS FOR BOTH 
EDIBLE AND NONCONSUMABLE PARTS OF MOST OF THE VEGETABLES GROWN.
 
MORE NI WAS ABSORBED BY VEGETABLES GROWN ON A PLOT TREATED WITH A
 
SLUDGE THAT WAS RELATIVELY LOW 
 IN TOTAL NI (270 MG/KG) THAN WITH A
 
SLUDGE THAT CONTAINED MORE THAN 47 TIMES AS MUCH TOTAL NI. 
 CU AND
 
ZN LEVELS IN VEGETABLES GROWN ON SOME SLUDGE-TREATED SOILS WERE
 
ELEVATED; HOWEVER, 
 THESE WERE NOT HIGH ENOUGH TO CAUSE ALARM. (AS 
(EXTRACT)). C0l
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0188-2970 KISH A.J.OG.E.W.I.andl.OA I ,CIL , prediction teclnique forsnap

bean mlaturil) incorporaling soil riolture ssith te heal unit system. Agricultural
Nletcorology 10(3):203-209. 1972. Engl.. Sum. F[ng., 14 Rels., Illus. 

Ph seolus vulKari.i.Temperalure. Climatic requiremuent s. I'laitdevelopment. F:lowering. Soil
requirements. Water requirements (plant). Field experiments. Soil water. MNlaturalion. 

Field experiments were conducted at C'lensonil [JlverSit 
ill1966 toStudy the accuracy of the
heat unit system inpredicting maturity dates of Irench beails. lie growingl degree-h method was
lound to be unreliable in predicting the maturity foi 3 plantings of Harvester and 'eridercrop
french beans. Indications were that other environmental factors, in addition to temperature,
alfected the maturity of this crop. I he available soil moL;ture for each o the 3 plantings varied
greatly. Because of the unreliahilitY of the heat lnit method, it was decided to integrate the
available soil moisture parameter into tile degiee-h method. 'l lie formuta that gave the smallest
coefficient of variation was one using the daily heat unit iiultipied by a ratio ol the daily available
soil mnoiSture to a constant soil moisture value. Literature does not reveal the available soil
moisture level at which french beans begin to suller a reduction in growth and development.
l)eteriinatio of this level was done e.\perimcntihlly. It was found that ihe optimum available soil
moistuic level to he used as the constant soil moisture value in the formula was it the 57-59% 
range. Predicting the maturity ol ircich beans was improved by integrating available soil
mtoisture into the heat unit system. 'Ilis inprovenent can be used to advantage by the bean 
grower or proccssor. (Auijhors stmimar.) CO I 1
 

0054 
22548 KOIINO, Y. ; FOY, C.D. 1983. Hanganee toxicity in bush bean as
affected by' concentration of manganese 
 and iron in the nutrient
solution. 
 Journal of 'i:lft Nurritin 6(5):363-386. Engl., Sum. Engi.,
16 Refs., lus. [l'la.iitreto; Laboratory, Plant Physiology Inst.,


United States Dept. of Agriculture, Beltsville, ID 20705, USA]
 

Pliaseolus vulgaris. Nutrient solution. Hn. Toxicity. Mineral deficiencies.
Fe. Snap beans. Symptomatology. Leaves. 
 Growth. Plant nutrition.
 
Translocation. Nutrient uptake. USA.
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An expt. was conducted to clarify the relationship between Hn toxicity and
 
Fe deficiency in bush snap bean cv. Wonder Crop No. 2. Seedlings were
 
grown in full strength loagland No. 2 solution at pil6.0 for 10 days. Six
 
con,.i., of Hn as MnC] 2411 20 were used in combination with 3 concn. of Fe aa 
FeEDTA. Toxicity symptoms induced by low levels of Hn (0.1 ppm and above)
 
are included. Results indicated that the chlorosia on bush bean leaves 
induced by excessive Hn in the nutrient solution was 
due to the excessive
 
accumulation of Mn and not to Fe deficiency. (Extracted from author's
 
summary) CO
 

0055
 

10355 LATTERELL, J.J., DOWDY, R.H. and LARSON, W.E. Correlation of 
extractable metals and metal uptake of snap beans grown on soil amended with sewage 
sludge. Journal of Environmental Quality 7(3):435-440. 1978. Engl., Sum. Engl., I I Refs. 

Phaseolus vulgaris. Zn. Cd. Cu. Nutrient absorption. Leaves. Micronutrients. Soil analysis. 

Anaerobically digested sludge was applied to sandy Udorthentic Haploboroll soil as single 
applications (0, 112, 225 or 450 t/ha) or as 3 annual sludge applications (accumulated total, 0, 
350, 700 or 1400 t/ha). In both cases sludge-borne trace metals were correlated to trace metal 
uptake by french beans (Phaseolus vulgaris cv. Tendergreen) and soil OM. There was a 
correlation between the extractable Zi in the sludge and the Zn content of edible bean tissue and 
bean leaf tissue, and between extractable Cu and Cd concentrations and edible bean tissue. 
(Sunmar), by H1orticulitral lbstracts) CO I 
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9052 McELIIANNON, W.S. and MILLS, ii.A. The influence of N concentration and 
N O./NIl4 ratio on the growth of lima and snap tbean arid southern field pea seedlings. 
Communications inSoil Science and Plant Analysis 8(8):677-687. !977. l-igl.. Sum. E-ngl., 
6 Refs., Illus. 

Phaseohis vulgaris. N.'Legume crops. Growth. Ammonium sulphate. Nutrient solution. Roots. 
Seedlings. Toxicity. Leave. 

Lima and french beans and southern field peas were cultured in a modified Hoagland's solution 
for 14 days with N supplied as Ca(NO0 2 and/6r (Nit 4),SO 4 at 3 N concentrations and 5ratios 
of NO 1 to NH-4 . The ratio of NO3/NIl, rather than the N concentrations, influenced seedling 
growth of these vegetable legumes. Maximum seedling growth of lima bean was generally 
obtained with all combinations of NO 3 and NH 4. A preference for 75% NO, and 25% NH 4 was 
observed for french beans. Southern field pea growth was reduced only when all the N was 
supplied as 100% N1 4. Ammonium toxicity symptoms, lesions and severe wilting, developed 
with french beans and southern field peas within 14 days when cultured with 100%, NH 4. Lima 
beans, though reduced in growth, exhibited a tolerance to the 100% NH 4, treatment. (Author's 
sumniarv) CO 1 
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8218 MACK, H.J., FANG, S.C. arid APPLE, S. B. Effects of soil temperature and 
phosphorus fertilization on snap beans and peas. Proceedings of the American Society for 
Horticultural Science 84:332-338. 1964. Engl., Sum. Engl., 15 Refs., Illus. 

Phaseolus vulgaris. Soil temperature. P. Grow h. Fertilizers. Mineral content. Production. 
Laboratory experiments. USA. 

Five experiments were conducted in the greenhouse on french beans and peas in which soil 
temperatures of 62 and 78P F were maintained in 2experiments and soil temperatures of 54, 62,70 
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and 780 maintained in 3. Phosphorus rates were 0 and 70 lb PIacre; in one experiment P rates 
were as high as 280 lb/acre. Ii the 5 experiments, an increase in soil temperature from 54 to ', F 
increased dry wt of french beans from 60-850%, whereas dry wt of peas were increased little or 
reduced from 7-18%. A similar trend for the P content of plants with soil temperature was found. 
Increases in dr, wt and P content of peas from applications of Pfertilizer were, in general, similar 
it the 4 soil temperatures. Applications of high rates of P fertilizer did not compensate for the 
inhibitory effect of the lowest soil temperature (540 F) on growth of irench beans. Increases in dry 
wt and total P recovered in plants from P fertilization were greater for beans than for peas. 
Responses of plants to added P and to an increase in soil temperature were usually greater in 
experiments conducted under conditions of longer duration and higher intensity of light in spiing 
months than under conditions of lower light intensity and shorter duration found during winter 
months. (Author's summary) COI DOI 

0058 
12689 MACKAY, D.C. and LEEFE, J.S. Optimum leaf levels of nitrogen, phos
phor s and potassium in sweet corn and snap beans. Can.edian Journal of Plant 
Science 42:238-246. 1962. Engl., Sum. Engl., 26 Refs., Illus. 

Phaseolus vulgaris. Zea mays. N. P. K. Analysis. Developmental stages. Plant nutrition. 

Optimum nutrient levels were derived by comparing the polynomial regression curves 
relating leaf analyses and crop yields with rates of applied NPK. Uppermost mature leaves 
were used for analysis, and samples were collected at specific physiological stages of de
velopment. In 2 seasons the optimum levels in sweet corn differed by 7, 25 and 9%, and 
in french beans by 12, 29 and 11% for NPK,resp. A low moisture supply was generally
associated with lower optimum levels for all 3 nutrients. but "excess" moisture had only
slight effects on these levels fo, any nutrient. Optiam nutrient levels, calculated from 
sample moisture conditions, were, for the tassel-emerging stage of sweet corn, 3.5, 0.38 
and 2.5% , and at the early flower stage of french beans 5.1, 0.40 and 2.0% for NPKlresp. 
At the 6th-7th leaf stage of qweet corn optimum levels were higher for N and K but lower 
for P (3.8. 3.1 and 0.34%,resp.); at the pollen-shedding stage the levels were only slightly
different from that at tassel emergence. (Author summary) C01 DOI 

0059 

5108 NAII)OO, G., STEWART..1 Mcl). and LEWIS, R..l. Accumulation sitesof Alin 
snaphean and cotton roots. Agronomy .Journal 70(3):,8Q-492. 1978. Engl., Sum. Easgl., 23 
Refs., Illus. 

Phaseolus vtlgaris. Al. 1'. Roots. A ialssis. N ttricist %olution. Toxicity. M icronutrients. Plant 
injuries. Laboratory experiments. l'lant ph)siological disorders. 

Aluminum toxicity is an important growth-limiting factor in many acid soils. The exact site of Al 
injury within roots is unknown. The objective of this study was to determine the site of Al injury 
within roots of french bean e. Dade and Romano and cotton cv. Hancock treated for 12 days 
with 20 rg/liter Al in nutrient solution at pH 4.6. Location of Al and otherelements in roots was 
determined by X-ray microanalysis on a scanning electron microscope. Linear scans across root 
sections revealed that Al and P coprecipitate on or in the outer cells of the root cap. The major 
elements detected in spot analysis of nuclei, cytoplasm and cell walls were Al, P, S and Ca. 
Comparison of analyses on the 3 main cell structures revealed that the greatest concentration of 
Al was in the nucleus. Within t he cells, Al probably accumulates by ionic exchange onto esteric P 
in the nucleic acids and membrane lipids. In the nuclei, Al probably reduces or inhibits cell 
division by interference with nucleic acid replication. (Author' summary)COI E06 
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14743 NAIDOO, G. Aluminum toxicity in two snapbean varieties. Ph.D. Thesis. 
Knoxville, The University of Tennessee, 1976. 110p. EngL, Sum. EngL, 81 Refs., 
Illus. 

Phaseolus vulgaris Cultivars. AL Toxicity. Host-plant resistance. Plant development. Plant 
nutrition. Growth. Roots. Leaves. Plant tissues. Composition. P. K. Yields. Analysis.
Electron microscopy. 

The mechanism of Al tolerance in plants was investigated in a series of greenhouse expt.
which compared 2 var. of snap beans that were differentially tolerant to Al. The more 
tolerant Dade var. was cvmpared to Romano with respect to growth, mineral nutrition,
pH, total acidity, Al fixation by root macerates, organic acid content, morphological effects
of Al, and to location of Al and P in roots. To compare the 2 var. with respect to growth
and mineral nutrition, seedlings were grown in 1/5 strength Hoagland's nutrient solution
(pil 4.8) at 0, 4, 8, and 12 ppm added Al for 10 days. The Al treatments reduced yields and
the concn. of P and Mg in :'-ots and tops of both var. In both var.,the Al treatments generally
increased the K concn. in root. and tops. In the Romano var. Al decreased the Ca concn.
in roots and tops. The Al-tolerant Dade var. had a significantly higher root wt. than Romano 
at 12 added AL ot ti, ; , : acidity, Al-fixing capacity of rootppm Comparison ';atable 
macerates and citric and malic acid concn. revealed no major differences between var. Plants 
of both var. treated for 12 days at 20 ppm Al at pl 4.6 exhibited typical symptoms of Al 
toxicity. These included upward curling of roots; root discoloration; significant reductions 
.n root and top growth; inhibition of lateral root growth: abnormally dark green leaves and
gelatinous root tips. The Romano var. also showed purple coloration of stems and petioles.
Anatomical changes induced by Al included swelling of root tips; curling backward and 
detachment of root caps: disorganization of cells in the root cap and meristem and loss of 
cell contents of root cap cells. The relative degree of Al injury was greater in the susceptible
Romaro var. Elemental distribution in Dade and Romano snap bean roots, treated for 12 
days with 20 ppm added Al, was determined by staining with Mo and by energy dispersive
analysii: for X-rays generated in the scanning electron microscope. The results of buLil 
techniques revealed that young meristematic tissues of the root tip are the sites of Al
action. The location of Al was identical to that for P, suggesting the precipitation of P by
AL High concn. of Al and P were found on the root surface and within the root cap. There 
was no relationship between the distribution of Al and that of Ca, Mg or K. Al was located 
in cell walls, cell contents and in nuclei of root cap and meristematic cells. It is suggested
that Al disrupts the cell division process in the nucleus. The ability to maintain adequate
levels of P in tops, and the capacity to exclude a major part of the Al from sensitiv,: root 
tissues by regeneration of root cap cells probably account for the greater tolerance of the 
Dade var. to Al. (Author's summar), C01 C02 

0061 
11969 PALANIYANDI, R. Nutrient interaction studies in snap beans (Phaseolus
vulgaris L.). Ph.D. Thesis. University Park, Pennsylvania State University, 1976. 116p. 
Engl., Sum. Engl., 98 Refs. 

Phaseolus vulgaris. N. P. K. Ca. Mg. Zn. Micronutrients. Leaves. Mineral content. Plant 
nutrition. Stems. Roots. Soil analysis. Pods. Yields. Growth. lISA. 

Five greenhouse expt were condicted to study the growth responses of french bean cv. Bush Blue 
Lake in soils of low fertility as related to nutrient contents and certain nutrient element 
interactions when different nutrients were supplied. In Expt I-I11 the interaction of the 3 N 
sources (ammonium nitrate, ammonium sulfate and sodium nitrate) with combinations involving
P, P + K and in some treatments additions of Mg or lg + Ca were studied using triple 
superphosphate, muriate of potash. Magox Pnn calcium chloride, resp..N, P, K and Ca were 
broadcast at the rate of 100 lb/ac (in Expt I1,K at 50 Ibiac) and Mg at 150 lhac The Ist 5 
treatments of Expt IV and V were designed to study the interacion of N and P, added as 
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ammonium nitrate and triple superphosphate, resp., with K as chloride, sulfate or nitrate. In Expt
IV, in further treatments, sodium was substituted for K to supply chloride or sulfate in a quantity 
equal to that ol corresponding K treatment. A treatment where Mg as Niagox was added to NP 
treatment with KCI was also included. In Expt V, further treatments involved Mg added to the 
basic NP treatment as chloride, sulfate or nitrate. N, P and K were banded at the rate of 50lb/ac
while ig was supplied at rates of 50 and 40 lb/ac in Expt IV and V, resp. Fresh wt of vines and 
pods of all expt were recorded separately (Expt IV was terminated at flowering stage). Oldest 
trifoliate leaves were analyzed for 12-14 elements. In Expt IV and V. all plant parts were analyzed
giving the total plant content of several nutrient-elements and the portions of each element in a 
particular tissue. In Expt I II-V, soil p1l, available soil Mn and root CEC' were determined at the 
end of expt. In Expt IV, tissue pH of leaf, stem and root samples was measured. In treatments 
involving applied N and I, significant increases in vigor, yield, leaf Ca, Mg. Mn and Zn contents 
were shown. Added sodium nitrate resulted in somewhat lower vigor and considerably lower 
yields when compared to ammonium nitrate or sulfate. Ammonium sulfate treatments resulted in 
considerably higher leaf K, M n and Zn and lower Ca and Mg contents when compared to those of 
sodium titrate. The soil pi1 was significantly lower and the available soil Mn significantly higher
when aminoniuin sulfate was compared to sodium nitrate. Amnionium nitrate treatments had 
intermediate effects. Tissue acidity or root CF.C wais not related to any applied nutricnts. Adding
K to the basic NI' treatments increased vigor considerably with all N sources but yield only with 
sodium nitrate. Added K, regardless of source, substantially increased leaf K and decreased P,
Ca, 13and particularly NIg contents. It was shown clearly that it was the K that depressed Mg
uptake and not its accompanying anion and that it was the chloride and not K that enhanced Mn 
uptake. Adding Mg to the basic NP reatments tended to increase vigor and, with sodium nitrate,
considerabhlY reduced yield. Added Mn, regardless of source, suhstantiall. increased leaf Mg but
did not reduce K level significantly. Mg, added as Magox or tnagnesium nitrate, increased soil pH
and decreased available soil Mn and leaf Mn level. Adding K and Mg together to basic NP 
treatments did not aflect growth resnonse or increase leaf ig content. Added Ca had no effect on 
other nutrients. In treatments involving chloride, leal NM content %%as increased and P and B 
contents decreased consistently. Leaf Ca level was reduced when sulfate was added. The total 
plant contents of several nutrients were reasonably well correlated to the corresponding leaf concn but were increased to a much greater extent by various treatients. (Summary, hy
Dissertation Abstracts) C01 

0062 
180t98 PATRICK, J . W. 1981. vitro : 

developing" bean cotyle'lons. Au;traliall .ouroul o Plant Physiology
8(2):221-235. Fngl. Sum. Eng] . , 41 i:etn. , II ius. 

An in Cn;,;av.aucrU- uptake by 

t'haneolu_ vuurrn tManz ancstiilation, Snap boea:!,. Cotyletlon!. Sucrose. 

An .n vitro procedure, based on net rate! t)f 3u cro'e; uptake from
C Icsucrose inluotions, developed det-rminl, in,as to rh, vivo sucroseuptak, ratei of French beanrr cotvl edon.r, tiet rater: o in vitro sucrose 

up ake ehliIiied saturati.or kiietics and temp. dopendency with Q values
in iAhe range 1.5 .2.0. Optimol rates of net sucrt.rire uptake were ob[ained in
unbuffered media containing sucrose alone. Under sink-lirited growth
conditions, where in vivn fr-e space nucrose Lo:icn. saturated (90-145 irM)
the sucrose uptake process, the in vitro procedure could account for in
vivo gains of sucrose by the cotyledons. (Author's summiary) C01 
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3088 SIEA, P.F. GenttiL utitrul (f pota%siuin nutrition in snap beans, Phaseolus 
vulgaris L. Phi.D. Thesis. Madison, University of Wisconsin, 1966. 123p. Engl., Sum. Engl., 
98 Refs., Illus. 
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Phaseolus vulgaris. K. Na. Nutrient absorption. Plant tissues. Hybridizing. Hybrids. Genetics. 
Mineral deficiencies. Chlorosis. Leases. Nutrient solution. Cultivars. Mineral content. Seed. 
Cotyledons. Inheritance. Seed colu. Seed characters. Laboratory experiments. USA. 

Strains of french beans were selected for efficiency in K utilization by screening plants in nutrient 
solutions containing 5 ppm K. Large differences in seed size were found among the selected
strains. Although a significant regression was shown for the dry wt of the tops of these plants on 
original seed wt, the efficiency response was independent of seed size. There was no indication 
that Na substituted for K when the supply of the latter was limited. Na contents in the roots were 
20-40 times higher than in the tops. Segregation data for the F, , F, and backcross progenies
supported a single-gene difference between inefficient strains 38 (Mexico) and 63 (Canada) and 
the efficient strain 66 (Germany). No cytoplasmic effects were obtained in the reciprocal
progenies. The gene k, was proposed to designate the efficienty locus; thus the efficient 
genotypes carry the homozygous recessive k, k, . Complete dominance occurs at this locus. The 
response of the F4 hybrid between efficient strains 58 and 66 is evidence for allelism of the 
efficiency gene between these strains. Since the range ofK contents in the tops of individual plants
was similar over the 6 rating classes for each set of progeny, differential response to low K 
nutrition must be associated with efficiency in K utilization rather than in K uptake. The
significance of these findings is discussed with respect to gene action, evolution and increased 
efficiency in the production of economic crops. (Author's summary) COI GO) 

0064 
5643 TERMAN. G.L., ALLEN, S.F. and BRAt)I-tlRD, B N. Nutrient dilutionantag~onisnm in corn :nnd snaji hcan,, in reltio to rate and source of-'pplied liaslsiunrr. Soil 
Science. Society of America. Proceedings 31 )680-685 Engl.. Sum irng!. 12 Refs., Illus. 

Phaseolus vulgaris. /ea nyav'. Plant nutrition. K. N. P. Nields. Leaves. Nutrient absorption. 
Mineral deficiencies. 

Greenhouse pot experiments were conducted to compare resporises (t mao' c IeZ,j rav I .) and
found beans [ l'hasvolu vur.am I. ) to ( it) 1,600 nig ofK pot (3kg ofsoll pol) as K NO3. KCI 
and K2SO4 on K-deficient soils Marked responses, which %%ere sinilar amnong sources, were 
obtained to applied K, except lor atoxic salt effect ofI,000 rne of Kas K(NIMairked reciprocal K-
N. K-P, K-Ca and K-Mg relatiishps i i , ield response to rates o! applied K %kereatrihuted to
both dilution and ion antargoiusnm Ili latter was rirost pronoinced al higher K rates, Living little 
or no additional yield response and resulting in decreased (i. Mor P uptake I here wasa close 
relationship betsseen total N and total cation concentratiins inmaie leaves but not in bean 
leaves. Ilhis dilference is attributed to ahosorption of much ol the N as NO N bv inato and as 
biologically fixed NI12-N by french beans. (-I~ortr. .umiaryi) Co1 

0065 

1154 TOMPKINS, D.R., FLEMING, J.W. and HORTON, R.D. Growth regulators and 
snap beans. Arkansas Farm Research 21(3):8. 1972. Engl., Illus. 

Phaseolus vulgaris. Plant-growth substances. Flowering. Yields. Growth. 

In field trials, Phaseolus vulgaris plants were treated with 0, 14, 28 or44 ppm CTBP (5-chloro, 2
thenyl, tri-n-butyl-phosphonium chloride) when the Ist flowers opened. CTBP increased the no. 
of pods set; yields after correction for large and small pods were increased from 4,5 and 4.4 t/ac
without CTBP to 5.2 and 5.3 t/ac with 28 ppm CTBP. CTBP reduced plant height but did not 
affect pod K, Mg or P contents or quality. (Summary by Rleld Crop Abstracts) COI 
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18093 TYLER, L.D.; McPRIDE, M.B. 1982. Influence of Ca, pli and h-mic acid 
o;; Cd uptakc. Plant and Soil 64(2):259-262. Engi., Sum. Engl., 17 P.efs. 

Pliaseolus vulgaris. Nutrient absorp!ion. Cd. Ca. pq. Snap beans. Nutient solution. Trans
location. 

Solution culture expt. were conducted to examine the effect of naturally occurring cOnipo
nents of sod solutions such as Ca-ion, II-ion, and or,eanic acids on the Cd uptake of maize
and snap beans, An increase in the Ca-ion concn. oi solution cultures depressed the trans
location of Cd fron roots to tops of snap beanS and maize but had no apparent effect on
the absorption of Cd by roots. Suppression of Cd translocation by Ca was less marked for
the maize than for tihe beans. Addition of humic acid to the solution decreased the Cd
activity in solution and the subsequent absorptiorn of Cd by maize roots, indicating that 
Cd-ion activity iII solution directly aflecs Cd uptake, 'Author'. simaoa) COI 

0067
 
hShXi WA SII. 
 I. N1 [, )1IAR ) I. ' l and SII:.1 . II 1) (opper toxicity in 
snapbeans P'hiaio.olus ro/lari I. .).ourrial Inmironient,j Qualits I 21 197-200. 1972at 
Fngl . Sum I ngl.. 14 Rcts. Illus 

Pha.svoio tulrarrr ( ultisation. ( u.(,rm I o( Soil unalsis. ( ultis, rs.trmitomn. ii.t Ixperiment
design. Leaes. Stems. Iods. leihd. Nutrient absorption. Soil fertilit . Firld experiments. 

\ 2-r,,r fllid expermirtirt Asa%conducted to deterumu net ili er ( L; i.ppiiCd i pathogen control 
could accuinuiatc tI, , leetl that A.ould be to ,ic to Ilttich hcan, ( 1pIr sultte 11dC uiO ll),
"sere applied at rate ,arying tirou (-4hr kg ha ol ( u i ,a Ilainlicld ioars sand tr, appr-'mi iate 
I 3. 9. and 2" 'r t tlingcidrl treatinient ( orrcilitior arid tegreSS,01 ,inalNes \tere used to 

c,,0pmpar- the aurint of Cu extracted trom the sod h%1-extraction poc,dutes(O IN HCI. EDIA
 
and f)t A') with crop yield and the concntatron oi CuiMtrench hean tissue. Rates ol up to 54
 
kg ha (u had no deleterious efiect on sricld in cither sear 
 Shlight irled decrcases Aere noted when 
lit ime t Cti exceeded 130 kg ha. ari a tItked reductio1 ini tcld octtrud stheri 405 kg'ha of 

( UaIS ( UI (li or 4M) kg htaOt (i is I U) \%,,as ppijied 'i eld decreraes \tere similar the 1st
 
and 2nd sr alter . u applicatiort, indicating tiat uii ticts, ssr, 
 not bc-in amichorated orer a 2-yr
 
p[riid t( time
111CSoi to and1t1l tigthlscorrelted tote a1i t ttcec,rciiti nirods. Based 
on the regression equations, a signtficant yield depression,t as oitaired ", hen HL'I- or D)PI A
extractable Cu exceeded 20 ppm. and when El)I A-extractable Cu exceeded 15 ppn Soil Cu 
extracted b. eceti extraction procedure sa, hit/hls, corrlac tcd ssili ( L ,it tie tIfletiSsuc. especiamdiI 
tot tilC ittIuaLure 1s ttoihate Ical 1 Wid reductIons "scte rlWes lie-n t ilCu Icerntalt tn the 
Seedling triltlhate increased troit 20 to 30 ppn . and stscstc toxi .ir\ was,,i ohberc d at tissue 
cicentrations Iti excess oi 41 ppm C u (-torhfi'rS Mnmari) (-Ul 

C02 Plant Development 
006B 

23099 A!-R L,,, l... s . . .. E:ec:s of acute eamma: F;V.: 
irradiatroit o: dcrrmart seed' or 1 t1 e ,ror t, and yield Cf . varieties of 
. rencl bean, (thaueolo, vul I,,r . L. C.e ticu me-.cC 34.(l-2) :83-100
Fnr2., 5 :u.,. I n , _, I i : iu,.': ewi: of1 1, tony, Faculty of 
5cr er-c, t'nt v Cars cunc , , evha i , ! '.a 

\'Ii' 5ii ), l'!.sev-'~lU,i v v:I T )c r . o, ! i : i nli. t ja k sev d. C,e r-mina.v ;t;ItDj
t otn.l k. viul,: Siia. c ci-ni.cn . . c t!.l .t . 4 cut-.tariti (, 

Dose res.ponse in the . generatio, of ,f i_:_oa u. u-ar-s var. (Cordon,
ha.sterprt-ce, 5 ut ,; Blanc, and The Prince) , a:ter seed exposure to acute 
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doses of gamma radiation, was assessed using morphological criteria. Lethal 
doses did not affect the onset of germination. LD5. values for survival 
were 8.5, 12.5, 12.5, and 9.0 kR for Cordon, Masterpiece, The Prince, and 
Swiss Blanc, resp. Decreases in the rate of root and shoot growth, fresh 

ana dry wt. , no. of leaves/plant, and a lengthening of time to flowering 
were observed. The no. of pods/plant was the most sensitive indicator
 

among yield components. Other alterations included the homogeneity of the
 
populations and changes in the no. of leaflets, accompanied mostly by
 

changes in leaf shape. (AS]
 

0069 
24892 BATi's, F..; wNFSSy J. '. 1179. On the use of solariUIIIm, 

radiation and temperature modelF t, estiriatt th nnap bean maturity date 
in the Will iamette Valley. Salt lake City, UT., National Oceanic and 
Atmospheric Administration. lechnical Memorandum NUS WH-145. 32p. Engl., 
Sum. Engl., 11 Refs., Illus. 

Phaseolus vulgaris. Snap beans. Solar radiation. Tenperature. Crowth.
 
Maturation. Phenology. Planting. Timing. Cultivars. Harvesting. 11SA.
 

Phenological and climatological data were used to evaluate some of the 
available models that explain the growth and development of snap bean 
plants. In order to insure that processors have an orderly flow of snap 

beans into the processing plants, planting dates must be established and 
scheduled so that there ar, successively maturing crops in the harvest 
season. Thu1s, if a method based on clima tological variables is available 
to estimate the date of maturity, uslvg the desi red schedule of harvest 
dates, it i!; 'ossi]lJ to determine dates needed to meet this harvest 
schedule. [CIAT] 
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16798 BINNIE, R.C.; CLIFFORD, P.E. 1981. Flower and pod production in 
Phaseolus pulgaris. Journal of Agricultural Science 97 '397402. Engl, Sum. Engl., 
19 Refs. 

Phaseolus vulgaris. Flowering. Podding. Flowers. Pods. Abscission. Seeds. Cultivass. Yield 
components. Plant physiological processes. 

A series of glasshouse and gro 2 -- hinet '-:,w- were carried out to investigate aspects of 
flower and pod production in French beans. Abscission of flowers and immature pocs varied 
between 45-80% in the 7 cv. tested, with flowers wtich opened 1st being most likely to 
produce mature pods. Seed yield was only slightly reduced and sometimes increased by the 
removal of opened flowers for periods of up to 15 days from the start of anthesis depending 
on the conditions under wltich plants are grown. It was demonstrated that plants compen
sated for flower removal by setting pods from flowers which opened later. Similarly, when 
opened flowers were removed from alternate nodes, plants compensated by setting pods 

from flowers which opened or nodes not being deflowered. The physiological basis for 
premature abscission of reproductive structures in grain legumes is discussed. Author's 
::mmaryj C02 
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Selected growth regulators increase yield of snap 

beans. Hortscience 9(l):71-72. 1974. Engl. Sum. EngI. 
CAMPBELL, g.E. and GREIG, J.K. 


7 Refs.
 

Phaseolus vulgaris. Plant-grou substances. Flowering. Productivity. Harves

ting. Field experiments. Chlarosis. Pods.
 

A single foliar spray of 5-chloro-2-thenyl, tri-n-butylphosphni chloride
 

(CrBP), 90. soluble powder; tetrahydrofurfury1 isothiocyanate (C 8570), 477. 
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emulsifiable concentrate; 5-bromo, 2-thenyl, tributyl-assnium chloride (CHE 9064),
50% wettable powder; or 2,3,5-triiodobenzoic acid (TIA), 14.21 emulsifiable con
centrate, was applied when first flowers opened of 'Salem' and 'Top Crop' snap
beans (Phaseolus vulgaris L.). Treatments of CHE 9064 at 8.72 g/ha and TIM at 
2.32 g/ha significantly increased yield of spring-planted 'Salem' in 1971. Treat
ments of CHE 8570 and CHE 9064 at 11.62 g/ha significantly increased yields of 
spring-ptanted 'Top Crop' in 1972 due to increased pod set. Foliage samples at 
harvest showed no physiologically significant increase in P, K, Ca, Mg. Fe, or Zn
 
for the treated plp.nts compared with the controls. (Author's sumnry)
 

0072 
14747 CAMPBELL, R.E. Some effects of selected growth regulators on pod set,
yield and nutrient uptake of snap beans (Phaseoluv vul,is L.). Ph.D. Thesis. 
Manhattan, Kansas State University, 1972. 81p. lEngl., Sum. EngI., 61 Refs., Illus. 

Phaseolusvulgaris. Plant-growth substances. Nutrient absorption. Plant assimilation. Yields. 
Mineral content. Analysis. Toxicity. Green-house experiments. Field experiments. USA. 

Information of the effects of growth regulating compounds on vegetable crops is limited. 
Their effects will differ due to chemical, crop species, cv.,and environmental conditions. 
These factorial studies were conducted in 1971 and 1972 with bush snap beans. Three 
greenhouse studies and 5 field studies were conducted. The objectives of these studies 
were: (1) to determine the effect of the materials on yield; (2) to determine if yield differ
ence was due to differences in pod set or pod size; (3) to evaluate the accumulation of 
different nutrient elements in the plant leaves: (4) to determine optimum rates of 
application of the growth regulators CUll 8728, CIII: 9064, CIlL 8570 or TIBA at various 
rates of application depending upon the chemical increased snap bean yields. The proper
time of application for these materials appeared to be in the early to mid-bloom stage or 
approx. 2 wk. prior to harvest. Outdoor variations in environmental conditions and seasonal 
changes had an influence on the action of the materials. Yield differences due to treatment 
were greater when crops grew under as. to below av. conditions rather than under very
favorable or very adverse environmental conditions. Cv. response needs to be studied 
further. Yield increases were due to increased pod set rather than increased pod size. Only 
one material, CtE 9064, seemed to have an effect on increasing pod size. TIBA delayed 
po . size development. The trifoliolate leaves were analyzed for 1P,K, Ca, Mg, Fe, and Zn 
in the nutrient content study. There was no significant difference in nutrient content from 
any of the treatments except Ca in field study I. The reason for differences with this 
element in only this study is not fully understood. Nutrient analysis possibly should be 
done on lower leaf tissue, leaf and stem tissue, or leaf and pod tissue rather than on tri
foliolate leaves alone. Fe concn. was highest in plants treated with TIBA in 2 studies, but 
significant differences did not occur. Some phytotoxic effec'ts were observed with CHE 
8728, ClE 9064 and TIBA at higher rates of application. CUE 8728 caused marginal
chlorosis shortly after application while CHE 9064 or TIBA treatments resulted in twist
ing of the stem and pod. (Author's summary) C02 

0073 
23621 DAVIES, W.J.; VA:1 VOI.KE U!,1Ct, F. 1983. The influence of water 

deficit on the factors controlling the daily pattern of growth of 
Phaseolus trlfoliates. Journal of Experimental Biotany 34(11!5):987-999. 
Eigl., Sum. Engl., 46 Refs., Illus. 

Phaseolus vulari,. Snap hean.. Seedltnr;. Water stress. Light. Leaves. 
Cell walls. Growth. Stomata. 'temperature. Unilted Kingdom. 

In liquid culture expt. in which Pha,;,,f lo; w11,Lris needlings were grown
under controlled temp. and irradiance, datly VilititLoll in growth of the It 
trifoliate leaves was measured. Growth, water relationships, stomatal 
behavior, cell wall extensibility, and the yield threshold for growth were 
investigated, leaf growth rate was signiticantly enhanced within a few 
hour!, of the start of the ltght ptie d and oiver a slinilar time a small 
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decrease in leaf turgor and an increase It, cell wall plasticity was noted. 
Under conditions of restricted availability of water to leaves, dark growth 
rates were slightly enhanced, but growth rates Jn light were significantly 
reduced. Reduced growth rates in plants cooled to restrict water 
availability to the leaves resulted from changes in cell wall structure 
and/or properties. The control of leaf growth in plants developing water 
deficits is discussed. (Summary by Soils and Fertilizers) C02
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2618 DEAKIN, J. R. Association of seed color Mith emergence and seed ield of snap 
beans. Jofirnal of the American Society of Horticultural Science 99(2):110-114. 1974. 
Engl., Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Rhizocotnia solani. Ilost-plarit resistance. Seed. Seed color. Emergence. 
Produciivit'. Plant deelopro eot. Ihaseollin. Ph)toalexins. (ullivars. Diseases and pIalhogens. 
Field experiments.. l ields. U.SA. 

Field tests involving 47 pairs of trench bean breeding lines, near isogenic except or differences ti 
seed color, demonstrated that sublines s ith colored sceds were superior to their ,,.itte-seeded 
counterparts in emergence and scedling Nigor. In II yield comnparisois helctecn colored and 
white-seeded isogenic sthlines. the colored sublines out.,elded their hilC-Seeded cotinterpar is 
by ati average of 67'7 . Cos.ariance techniqLes were used to adlus yields to remos c silnd ellecl 
The results suggested that differences in stand hascd on seed color %%as a mIajor lacti ellccling 
yield. (A iit/e .w,,,) t'.i (02 6103 [03 
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23623 DICKSON, M.H.; BOETTGER, ..A. 1984. Effect of hIgh and lov 
temperatures on pollen germination and seed set In snap beans. Jc-urna" 
o.f the American Society for Horticultural Science 109(3):3;"-374. Engl.. 
Sum. Engl., 11 Refs. (Dept. of Seed & Vegetable ziences, Ftw York State 
Agricultural Experimesit Station, Geneva, NY 14456, USAI 

Phaeolus vulearis. Terperature. Germination. Pollen. Snap beans. 
Cultivars. Ovules. Yields. Seed. Plant tertlity.'US_. 

Pollen germination in vivo in beans was less at E and 12"C than azz 18. 
There were large cv. differences, and ger-mnation a: 9 AM was no differen" 
from that at 3 P.M. Pollen from bean flcers gro in the creenhouae a, 
21/18*C day/night was transferrec to plants in bloc- at combi:ations cf 8. 
10. and 12C night, and 20, 25, and 30"C day. Pollen fro= pi-nts at :he I 
temp. combinations also was used to pollinate plants in tht greenhouse. 
Pollen from plants grown at 30"C, as compared with _3 and 25"C, resulted It 
redu:ed seed yields. Conversely, viable pollen transferred -o plants at 
30*C reduced set insignificantly. Comzinations of 30/8'C day/night 
resulted in the lowest yields. Low night temp. apteared to "hibir ovul 
viability. In contrast, high temp. reduced pollen v.ability. NY 5-16 ant 
OSU 1604 were more stable than BBL 47, BBL 92, and PI 165426 at both hgt 
and low temp. (Author' summary) C02 0078 

10659 FARLOW, P.J., BYTH, D.E. and KRUGER, N.S. The effect of temperature 
on seed set and in vitro pollen germination in french beans (Phaseolus vulgaris L). 
Ormiston, Queensland, Department of Primary Industries, 1978. 15p. Engl., 31 
Refs. 

Paper presented at Bean improvement Workshop, Sydney, Australia, 1978. 

Phaseolus vulgaris. Pollination. Temperature. Germination. Pollen. Plant development. 

The effect of temp on pollen development, germination and embryonic tube growth in 
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french beans was investigated. To measure these effects, 2 sample; were taken of 2 var.
(Tweed Wonder and Autumn Crop) using 2 techniques: the hanging drop and agar smear
techniques. The samples were maintained at temp ranging from 4.5-38.3"C. The max %of
germination and the greatest embryonic tube growth occurred at 7.2 and 16.7°C. resp. The
% of pollen burst increased with higher temp. To measure the effect of environmental
conditions on pod formation and gamete development, 18 plants of var. Redland Pioneer 
were grown under greenhouse day/night conditions of 12/12 h, 25/22'C (± 1.2'C) and
80/90% RH and another in environment control cabinet under day/night conditions (12/
12 h, 16.1 0 /12.8 0 C (± 1.20 C) and 80/90% RE). Days before the anthesis, 40 flowers of 
plants within each environment were emasculated manually and pollinated, using pollen
from both environments. Four cross combinations were made. Plants under colder condi
tions presented a greater no. of aborted ovules. To measure the effect of high temp on
pollen viability, flowers were immersed in hot water 48'C during 2, 14, 38 and 62 h inter
vals. There was no pollen germination in the 38- and 62-h treatments. A selective technique
for heat tolerance could be provided by measuring pollen germination %at high temp. (Sum
mary by L.E.A. Trans. by L.M.F. C02 
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6041 FATTAH, M.A.A.A., NASSAR, S.H. and HANAFY, M.S.N. 
 Evaluation ofsome 
snap bean varieties. . Growth, flowering and yielding ability. Agricultural Research 
Review 52(3):107-124. 1974. Engl., Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Growth. Flowering. Yields. Spacing. Anthesis. Yield component. 
Agronomic characters. Cultivars. Egypt. 

The effect of 3 planting dates (Sept., Oct., Nov.) and 2 sowing methods (usingone or both sides of 
the ridge) on 5 introduced french bean var., as well as the locally bred Giza 3,was studied from 
19b7-69. Detailed data on plant growth and flowering patterns are given for the 6 var. As for 
yielding ability, wt of green pods/plant decreased with delayed planting date. Giza 3 and 
Seminole yielded the heaviest green pods. Planting on both .des of the fidgegave highest yields.
Specific recommendations are made for the best var. according to their agronomic 
characteristics.. (Summary by TM.) C02 

0078 
I 1110 GAGE,.IF. Effect of pod removal on floer production in french bean (t'ha.wolus 

VUIgaris). Queensland Journal of Agricultural and Anmlal Sciences 35(11:63-68 1978. Engl. 
Sun. Engl., 6 Refs., Illus. 

Phaseolo.s vtugarts. Pods. Flowers. Plant development. Petioles. 

Selective removal of small pods after petal fall had no effect on flower production from pot
grown plants of french bean cv. Redlands Pioneer for the period up to the 16thday from the start 
of flowering. After this time flower production was reduced on plants bearing a restricted no. of 
pods, but where no pods were removed, flowering ceased. It issuggested that young pods in which 
cell division was rapid but cell expansion was slow did not significantly compete with flowers for 
assimilates. However, when rapid pod expansion started, assimilate supply to developing flower 
buds was drastically reduced causing bud abortion. The significance of this in the field is 
discussed. (Author's iurnmary) C02 
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13141 ttARfIL"tCK, R.C.; IUNES, N.L. 1975. It's by no means an easy start for
 

the bLan seed. Commercial Grower 12:416-417. Engl., Illus.
 

Phaseolus vulgarls. P. coccineus. Growth. 
Seed. Ctctivars. Germination.
 
Emergence. 
Drought. Nitrogen fixation. Selection. Yields. Snap beans.
 
England.
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Recent developments in the present understanding of the growth and agronomy

of dwarf French beans and Phaseolus coccineus conducted at the National 
Vegetable Research Station, Wellesbourne. England, are described. Bean
 
seeds and seedlings are affected in the seedbed by 
excess moisture or by
 

drought. In a trial using 8 var. of dwarf French bean, over 95% germination
 
was observed under lab. conditions while in 
the field, over 90% germination
 
was recorded for 6 var. but only 75 and 60Z for the other 2. Aspects
related to the potential of N fixation and limitations to the growth and
 
development of the crop 
in the region are mentioned. At Wellesbourne over
 
300 accessions of P. vuLaris Were selected for their ability to grow well 
at low temp. and the yield of 10 promising selections under British 
conditions was evaluated. (Summary by EDITEC. Trans. by L.X.F.) C02 
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5646 fIEGWOOD, D.A. Cultivar effects on leaf and fruit mineral composition in 
snapbeans. Phaseolus vulgaris. Comunications in Soil Science and Plant Analysis 
3(2):123-139. 1972. Engl.. Sum. Engl., 15 Refs., Illus. 

Phaseohls vulgaris. Mineral content. Leaves. Pods. Ca. Al. Mo. Mg. K. Zn. P. Statistical 
analysis. Analysis. Productivits. Soil fertilit). Yields. 

Eleven french beans cultivars were grown on an acidic Titon loamy sand to compare yielding 
ability and leaf and fruit inicra elernent composition and to determine whether leaf composition 
was associated %0ithyield. A strotg clltivar effect ont leaf mineral element composition at full 
bloom and harvest and in fruit tissue was noted. The Ca and Sr level of leaf tissue at harvest 
positivelN associated with yield, and yilds varied significantly with cultivars. Significant
correlations were obtained among man' ol the elements. (Auithors sumozarr') C02 
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25896. HEMANTARANJAN, A.; VAISHAMPAYAN, A. 
 1984. EFFECT OF
 
CYTOKININ AND VARIOUS INORGANIC CATIONS ON THE POLYAMINE CONTENT
 
OF FRENCH BEAN (PHASEOLUS VULGARE L.] COTYLEDONS. BIOCHEMIE 
UND PHYSIOLOGIE DER PFLANZEN 179(7):553-559. ENGL. SUM.
 
ENGL., 30 REFS. (LABORATORY OF PLANT PHYSIOLOGY, INST. OF
 
AGRICULTURAL SCIENCES, BANARAS HINDU UNIV., VARANASI-221005, 

INDIA)
 

THE EFFECTS OF KINETIN (4.7 X 0.0001 MOLAR) AND 6-BENZYLADENINE 
(2.22 X 0.0001 MOLAR) WERE FOUND TO INCREASE CA. 2-FOLD THE
 
PUTRESCINE CONTENT IN COTYLEDONS OF FRENCH BEAN SEEDLINGS GROWN FOR
 
3 DAYS UNDER FLUORESCEN.T LIGHT. SEVERAL INORGANIC IONS (K+, NA+,
 
CA++, MG++) AT A CONCN. OF 3 X 0.01 MOLAR AND ZN++ AT 0.35 
MICROMOLAR REDUCED THE PUTRESCINE CONTENT. THE COMBINATION OF 
KINETIN WITH 2 (K+ AND ZN++) OF SEVERAL INORGANIC IONS AT THE SAME 
LEVEL MARKEDLY INCREASED THE SPERMINE CONTENT, BUT THE PUTRESCINE
 
CONTENT DECREASED; CA AND MG IONS WERE NOT VERY EFFECTIVE. THE 
PHYSIOLOGICAL SIGNIFICANCE OF THESE FINDINGS IS DISCUSSED. (AS).
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19005 KANTHARAJ, G.R.; MAIIADEVAN, S.; 
0082 

PADMANABAN. G. 19"19. Early biochemical events during adventitious root initiation in 
the hypocotyl of
Phaseolus vulgaris. Phytochemistry 1S(3):383-387. Engl., Sum. Engl.. 14
 
Refs., Illus.
 

Phaseolus vulgaris. Snap beans. Auxins. Rooting. RNA. Proteins.
 

IBA initiates roots 
in the hypocotyl of French 
bean. The response is
dependent on the concn. of IBA and the duration ef exposure to the hormone.IbA enhances the rate of total protein synthesis in approx. 30 min afterexposure ot the hvpocotyl segmen; to the hormone. There is no detectablechange in total or poly(A)-containing RNA synthesis in this period,
althugh significant increases are seen 2 h after hormone 
 pretreatment. Theearly iBA-mediated increase in protein synthesis (30 min) is not sensitive
 
to actinomycin D, but 
 the antibiotic blocks the increase manifested 2 hafter hormone pretreatment. Inhibition of early protein synthesis bycycloheximide depresses and delays root initiation. Cytosol prepared fromIBA-treated hypocotyl tissue stimulates protein synthesis in vitro to a
greater extent than the
that of control. (Author's summary) C02 

0063 
*KEMP, M.S. ; RIUS-ALONSO, C.; WAIN, R.L. 1976. Studies on plant


growth-regulating substances. 43. 
 2-Chloro-3-phonoxypropionitri Les. Annals 
of Applied Biology 83[3):447-453.
 

0084
 
1402 KERR, L.I., CAMPBELL, W.F. and POI.LARD, L.H. 
 Reductionofflat-podded 
rdgues in seed lots of snap bran. HortScience 8(3):216-217. 1973. Engl.,Sum. Eng.,6 Refs. 

Phaseolus vulgaris. Podding. Sred. ids. Cultivars. 

Measurable differences in length, width and depth of bean seeds from normal and flat-podded 
rogues were observed. Selective milling removed more than 1/2 the seeds that would have given
rise to flat pods, resulting in faster and easier tCeld roguing in subsequent crops. This method is

suitable only for stock seed purification 
 because of the high loss (60-90%) of normal seed. 
(,Aluthor's sursmmary) C02 

0005
 
27091. 
 LADROR, U.; DYCK, R.L.; SILBERNAGEL, M.J. 1986.
 

EFFECTS OF OXYGEN AND TEMPERATURE DURING IMBIBITION ON SEEDS OF
 
11YO BEAN LINES AT TWO MOISTURE LEVELS. JOURNAL OF THE
 
AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE 111 (4]:572-577. 
EN. SUM. EN., 30 REF., IL. (DEPT. OF PLANT BIOLOGY, UNIV. OF 
ILLINOIS, URBANA, IL 61801, USA)
 

LOW TEMP. AND 0 STRESSES WERE IMPOSED DURING THE 1ST 48 H OF
 
GERMINATION 
 ON 2 SNAP BEAN LINES, STRESS-TOLERANT (PI-165426-8S) 
AND STRESS-SENSITIVE (GOLDCROP]. AT 22 DEGREES CELSIUS, 02 CONCN.
 
OF 0, 1, AND 2 PERCENT INCREASED LEAKAGE FROM THE SEEDS, DELAYED 
EMERGENCE, AND REDUCED GROWTH, COMPARED WITH 5 AND 21 PERCENT 02. 
THESE EFFECTS WERE AGGRAVATED BY REDUCING THE INITIAL SEED MOISTURE 
FROM 12 TO 8 PERCENT IN GOLOCROP, BUT NOT IN PI-165426-6S. AT 10
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DEGREES CELSIUS, THE EFFECT OF 0 DEFICIENCY WAS MINIMIZED. LOW 
TEMP. INHIBITED GROWTH OF GOLDCROP, BUT NOT OF PI-165426-BS, AND
 
INCREASED LEAKAGE FROM SEEDS OF BOTH LINES. THE SURVIVAL OF SEEDS 
EXPOSED TO THE LOW TEMP. DECREASED WHEN INITIAL SEED MOISTURE WAS 
REDUCED FROM 12 TO B PERCENT. FLOODING THE SEEDS FOR 24 H INCREASED 
LEAKAGE AND REDUCED EMERGENCE AND GROWTH MUCH MORE THAN 24 H OF
 
COMPLETE ANOXIA. SINCE THE EFFECTS OF ANOXIA ARE 
 DIFFERENT THAN 
FLOODING INJURY, A MECHANISM OF FLOODING INJURY NOT RELATED TO 0
 
DEFICIENCY IS DISCUSSED. [AS).
 

0086 
27796. LEE, E.H.; BYUN, J.K.; WILDING, S.J. 1985. A NEW 
GIBBERELLIN BIOSYNTHESIS INHIBITOR, PACLOBUTRAZOL (PP333), 
CONFERS INCREASED S02 TOLERANCE ON SNAP BEAN PLANTS. 
ENVIRONMENTAL AND EXPERIMENTAL BOTANY 25(3):265-275. EN. 
SUM. EN., 33 REF., IL. (PLANT STRESS LABORATORY, PLANT
 
PHYSIOLOGY INST., U.S. DEPT. OF AGRICULTURE, BELTSVILLE, MD
 
20705, USA
 

A S02-SENSITIVE SNAP BEAN CV., BUSH BLUE LAKE 290, WAS TREATEDWITH 
A NEWEPTL. PLANT GR(YWTH REGULATOR, PACLOBUTRAZOL, A GIBBERELLIN 
BIOSYNTHESIS INHIBITOR THAT HAS BEEN FOUND TO BE A HIGHLY POTENT 
PROTECTANT AGAINST S02- INDUCED INJURY TO PLANTS. THE 602 
TOLERANCE INDUCED BY PACLOBUTRAZOL WA REVERSED BY SUBSEQUENT
 
APPLICATIONS OF GA. THE DEGREE OF REVERSIBILITY WAS RELATED TO THE 
DURATION OF TREATMENT AND THE CONCN. OF THE RESP. GA AND 
PACLOBUTRAZOL. THE DATA SHOW THAT THE SUSCEPTIBILITY OR TOLERANCE 
OF SENSITIVE PLANTS TO S02 STRESS CAN BE MANIPULATED BY TREATMENT 
WITH THIS GROWTH REGULATOR AND THE PLANT HOR, J.IE (AS).GA. 


UOB7 
26094. LIETH, J.H.; REYNOLDS, J.F. 1984. A MODEL OF CANOPY
 
IRRADIANCE IN RELATION TO CHANGING LEAF AREA IN A PHYTOTRON-

GROWN SNAP BEAN (PHASEOLUS VULGARIS L.) CROP. INTERNATIONAL
 
JOURNAL OF BIOMETEOROLOGY 28(1):61-71. ENGL. SUM. ENGL., 30
 
REFS., ILLUS. (BLACKLAND RESEARCH CENTER, BOX 748, TEMPLE,
 
TX 76503, USA)
 

SIMPLE EXPONENTIAL DECAY MODELS WERE USED TO DESCRIBE THE VARIATION
 
IN IRRADIANCE PROFILES WITHIN A SNAP BEAN CANOPY OVER A 33-DAY
 
PERIOD OF CANOPY DEVELOPMENT. THE EXTINCTION COEFFICIENTS OF THESE
 
MODELS WERE VARIED OVER TIME AS A FUNCTION OF CHANGING CANOPY LEAF
 
AREA; NONLINEAR LEAST-SQUARES PROCEDURES WERE USED TO ESTIMATE
 
PARAMETER VALUES. THE RESULTANT MODEL RESPONSE SURFACES DEPICT THE
 

62 



CHANGES IN CANOPY IRRADIANCE THAT ACCOMPANY CANOPY MATURATION AND
 
ILLUSTRATE THE 
 DYNAMIC NATURE OF CANOPY CLOSURE. A CRITERION INDEX 
IS DEFINED TO AID IN ASSESSING THE APPLICABILITY OF THESE MODELS
 
FOR USE IN WHOLE-PLANT SIMULATION MODELS, AND AN EVALUATION OF 
THESE MODELS IS GIVEN BASED ON THIS INDEX, THEIR PREDYCTIVE 
ACCURACY, AND THE UTILITY FOR USE WITHIN VARYING MODELING 
FRAMEWORKS. [AS). 

0088
 

14202 MAKUS, D.J. and SHANNON, C. Temperature and photoperiod effects on
abscisic acid content in "Earliwax" snapbean seed. HartScience 14(6):732-733.
1979. EngL, Sum. Engl., 7 Refs., Illus. 

Phaseolus vulgars. Plant physiology. Temperature. Photoperiod. Plant-growth substances. 
Seed. USA. 

Seeds from plants of "Earliwax" snap bean stressed at 46°C during the reproductive cyclehad higher ABA levels (285 ng/g) than those of plants stressed at lower temp. (257 ng/g at
41°C, 249 ng/g at 350). Higher levels of ABA in seeds also resulted when more mature
plants were stressed. A trend towards higher levels of ABA/g seed was observed in plants
grown under 16 h days (219 ng/g) as opposed to 10 h days (139 ng/g). (Author's summary) 
C02
 

0089 
22244 HANDAL, K.; BASU, R.N. 1982. Involvement of ethylene in synergism


between indoleacetic 
acid & indole in adventitious root formation.
 
Indian Journal of Experimental Biology 20(2):147-151. Engl., Sum. Engl.,

23 Refs., Illus. (Univ. College of Agriculture, Calcutta Univ., 35 
Ballygunge Circular Road, Calcutta 700 019, India]
 

Phaseolus vulgaris. Snap beans. 
Seedlings. Rooting. Auxins. indolscetic
 
acid. India.
 

Direct evidences on the involvement of ethyleie in the synergism between 
IAA and indole 14,15 are presented and discussed. Indole was found to 
greatly synergize the action of 
IAA in the rooting of French bean cuttings.

The ethylene-releasing chemical ethephon ( 2 -chloroethylphosphonic acid)
shows irtial simulation of the root-promoting effect of indole in the 
time-cotirse studies. Results further 
confirm that the synergirts act in
 
the dedifferentiation phase of 
root formation while auxin is specifically

required in the subsequent determination and organization phases 
of
 
rooting. (Author's summary) C02
 

0090 
24440 HANDAL, K.; CHAR, N.; BASU, R.N. 1981. Role of polyphenol oxidase
 

in rooting of cuttings. 
 Indian Journal of Horticulture 38(3-4):184-186.

Engl., Sum. Engl., 6 Refs. 
(Univ. College of Agriculture, Univ. of
 
Calcutta, 35 Ballygunge Circular Road, Calcutta-700 019, India]
 

Phasenlus vulgaris. Snap beans. Rooting. Auxins. Inhibitors. India.
 

Synergism between IAA and the synergists, indole and caffeic acid, in

Phaseolus was not influenced by the 
reducing agents which inhibited the

activity of the polyphenol oxidases. Oxidation 
of auxin and synergist

mixture by a polyphenol oxidase preparation did not influence the extent of
 
synergism. (Author's summlary) C02
 

63 



0091 
4243 MATTHEWS, S. and BRADNOCK, W.T. Relationship between seed exudation 
and field emergence in peas aid french beans. Horticultural Research 8:89-93. 1968. Engl., 
Sum. Engi., 12 Refs., Illus. 

Phaseolus vulgaris. Seed. Emergence. Soil water. Soil temperature. Germination. Laboratory 
experiments. Field capeiinienis. Suluble carbohydrates. 

A significant negative correlation was found between the field emergence of seed samples ol peab 
and french beans and the readiness with which seeds from the samples yielded electrolytes to seed
steep water. Samples that exuded electrolytes readily, as measured by the electrical conductivity 
of seed-steep water after 24 h, gave low emergence counts in the field. In the case of peas a similar 
relation was found between emergence and the exudation of soluble carbohydrates. (Aut/ho " 
summary) C02 

0092 
24293 MAUK, C.S.; BREEN, P.J.; MACK, 11.J. 1984. Flowering-pattern and 

yield components at inflorescence nodes of snap bean as affected by
 
irrigation and plant density. Scientla torticulttrae 23(l):9-19. Engl.,
 
Sum. Engl., 16 Refs., Illus. (Botany Dept., U. of Michigan, Ann 
Arbor, Ml 48109, USA)
 

Phaseolus vulgarls. Flowering. Inflorescences. Snap beans. Irrigation.
 
Planting. Spacing. Yields. Yield componenti. USA.
 

Results of a 2 x 2 factorial expt. on bush snap bean Oregon 1604 are 
reported. Treatments were 2 contrasted irrigation regimes and 2 contrasted
 
plant densities, applied In 1978 and in 1979.
repeated Data were collected
 
on the no. of flowers and pods, and pod size, at each node of the. terminal
 
inflorescence (6-T) the stem, at node the
of main and each of oldest 
inflorescence (2-A) at node 2. Hfigh and 4ow plant densities, were 45 and 18 
plants/m' in 1978 and 54 and 33 plants/m' in 1979. High temp., frequently 
above 32C, prevailed during hlo'm and pod development in 1978, but for the 
most part occurred only during the week prior to bloom in 1979. 
Inflorescences 6-T and 2-A usually formed 4 and 3 raceme nodes, resp., in 
197B and 3 and 2 raceme nodes in 1979. The flowers at the proximal nodes 
of each inflorescence all opened within a few days of one another (duration
 
of flowering at proximal nodes between 3-5 days); flowering and periods of
 
adjacent nodes overlapped and the flowering period increased acropetally
 
within the inflorescence (duration of flowering at distal nodes between
 
7-13 days). In general, no. of flowers, pods formed and harvested, and %
 
set decreased acropetally within each inflorescence. The rate of acropetal

decline was lessened by high irrigation or low plant density. In both 
years, high irrigation increased the % set of all raceme nodes of the 2-A 
inflorescences, but few other consistent effects between years were 
observed. The 2 most proximal raceme nodes together produced 93% or more 
of the yield of each inflorescence. High irrigation significantly 
increased the total no. of pods harvested from these raceme nodes of 
infloresecences 6-T and 2-A, and low density had a similar effect on 2-A.
 
(Author's summary) C02
 

0093
 

25E69. MOHANDAS, S. 1985. EFFECT OF PRESOWING SEED TREATMENT 
WITH MOLYBDENUM AND COBALT ON GROWTH, NITROGEN AND YIELD IN BEAN 

(PHASEOLUS VULGARIG L.). PLANT AND SOIL 86(2):283-285.
 

ENGL. SUM. LGL., 9 REFS. (INDIAN INST. OF HORTICULTURAL 

RESEARCH, 255 UPPER PALACE ORCHARDS, BANGALORE-80, INDIA) 
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BEAN SEEDS OF CV. BURPEES STRINGLESS WERE SUBJECTED TO 2 CYCLES OF
 
PRESOWING SOAKING AND DRYING TREATMENTS WITH SODIUM MOLYBDATE AND 
COBALT NITRITE AT I AND 5 PPM CONCN. USED SEPARATEL AND ALSO IN 
COMBINATION. SODIUM MOLYBDATE 2 PPM AND COBALT NITRITE I PPM USED 
SINGLY PROVED BETTER THAN THE REMAINING TREATMENTS WITH RESPECT TO
 
NODULATION, DM, N, AND YIELD. COMBINED TREATMENT WITH SODIUM 
MOLYBDATE AND COBALT NITRITE DID NOT PRODUCE ADDITIVE EFFECT ON ANY
 
PARAMETER STUDIED COMPARED WITH THEIR USAGE ALONE. 
 (AS).
 

0094
 
9667 MOSLEY, A.R. Responses of the bush snap bean (Phaseolus vulgaris L.) to
population density and planting arrangement. Ph.D. Thesis. Corvallis, Oregon State 
University, 1972. 117p. Engl., Sum. Engl., 167 Refs., Illus.
 

Phaseolus vulgaris. Dwarf beans. Spacing. 
 Growth. Flowering. Pods. Yields. Composition.
Leaves. Stems. Carbon fixation. Field experiments. Laboratory experiments. Soluble
carbohydrates. N. Photosynthesis. Plant respiration. USA. 
In french bean var. Gallatin-50, yieldjacre increased and yield/plant and pod size decreased with
increase in density from 2.62 to 9.6 plants!ft-. Increase in yield was due to an increase in no. of
pods/unit area and was positively correlated with LAI. At higher densities, the range of pod
maturity appeared to be smaller and duration of flowering shorter than at low densities. Plant size 
and no. of plant parts decreased with increasing density and growth, and development began to
terminate at anthesis. Leaf and stem sugar contents increased and leaf N contents decreased with 
increasing density and starch contents tended to increase, but the change was not significant. Leaf 
sugar content decteased rapidly at anthesis in one experiment. In both field and laboratory
experiments, CO 2 fixation/unit leaf area decreased, fixation/unit are, increased, rate of
photosynthesis at flowering increased and at pod maturity decreased with increasing density.
(Sumniary by' Field Crop Abstracts) C02 C03 D02 

0095
 
8624 NIGHTINGALE, A.E., GRAHAM, E.T. and BLACKHURST, H.T. Fiber 
development in snap bean (Phaseolus vulgaris L. c.'Wade') as influenced by N-dimethyl
amino succinamic acid sprays and moisture stress. American Society for Horticultural 
Science. Proceedings. 92:426-431. 1968. Engl., Sum. Engl., 8 Refs., Illus. 

Phaseolzs vulgaris. Plant-growth substances. Developmental stages. Pods. Growth. Fibre 
content. Statistical analysis. Experiment design. Laboratory experiments. 

In glasshouse experiments, pod fiber content was significantly reduced by N-dimethylamino
succinamic acid applied as a spray at 1000 mg/liter solution. Fiber content was not significantly
affected by concentrations of 2500 and 4000 mag/liter or by time of application or soil moisture 
content. (Summary, by Field Crop Abstracts) C02 
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27293. 
 POWELL, A.A.; OLIVEIRA, M. DE A.; MATTHEWS, S. 1986.
 

THE ROLE OF IMBIBITION DAMAGE IN DETERMINING THE VIGOUR OF WHITE
 
AND COLOURED SEED LOTS OF DWARF FRENCH BEANS (PHASEOLUS 
VULGARIS). JOURNAL OF EXPERIMENTAL BOTANY 37(178):716-722. 
EN. SUM. EN., 13 REF., IL. (DEPT. OF AGRICULTURE, UNIV. OF 
ABERDEEN, ABERDEEN AB9 1UD, SCOTLAND
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SEEDS OF DWARF FRENCH BEANS SHOWED EVIDENCE OF DAMAGE AFTER
 
IMBIBITION IN-WATER 
 IN THE FORM OF DEAD TISSUE AND HIGH SOLUTE
 
LEAKAGE. DAMAGE WAS MORE EXTENSIVE IN SEEDS WITH
OF A CV. WHITE
 
TESTAE (TENDERETTE) 
 BOTH AT 20 DEGREES CELSIUS AND WITH THE INITIAL 
6 H IMBIBITION AT 4 DEGREES CELSIUS WHERE DAMAGE WAS MORE SEVERE,
WHEREAS A CV. WITH BROWN TESTAE (PROVIDER) WAS DAMAGED ONLY AFTER 
THE 4 DEGREES CELSIUS TREATMENT. TENDERETTE IMBIBED MORE RAPIDLY
 
THAN PROVIDER IN BOTH IMBIBITION TREATMENTS. SIGNIFICANT
 
CORRELATIONS WITHIN EACH 
 CV. OF BOTH SOLUTE LEAKAGE (POSITIVE) AND 
THE EXTENT OF LIVING TISSUE (NEGATIVE] WITH THE RATE OF WATER
 
UPTAKE, AND THE REDUCED DAMAGE 
 WHEN SEEDS IMBIBED SLOWLY IN
 
POLYETHYLENE GLYCOL INDICATED 
 THAT THIS WAS IMBIBITION DAMAGE DUE
 
TO RAPID WATER UPTAKE. DIFFERENCES 
 IN THE RATES OF WATER UPTAKE
 
WERE ALSO OBSERVED IN SAND 
 AT 15 AND 20 PERCENT MC WHERE RAPID 
IMBIBITION WAS ASSOCIATED WITH REDUCED GERMINATION AND THE
 
PRODUCTION OF ABNORMALMORE SEEDLINGS. A TEMP. OF 4 DEGREES CELSIUS 
DURING THE IST 6 H GERMINATION IN SAND AT 15 PERCENT MC ALSO
 
REDUCED GERMINATION, PARTICULARLY 
 IN TENDERETTE. IT IS SUGGESTED 
THAT THE MORE RAPID WATER UPTAKE BY WHITE-SEEDED CV. OF DWARF
 
FRENCH BEANS THEIR
AND GREATER SUSCEPTIBILITY T. IMBIBITION DAMAGE 
ARE RESPONSIBLE FOR THEIR LOW VIGOR. (AS). 

0097 
27294. 
POWELL, A.A.; OLIVEIRA, M. DE A.; MATTHEWS, S. 1986.
 

SEED VIGUR IN CULTIVARS OF DWARF FRENCH BEAN (PHASEOLUS
 
VULGARIS) IN RELATION TO THE COLOUR OF THE TESTA. 
 JOURNAL
 
OF AGRICULTURAL SCIENCE 106(2]:419-425. EN. SUM. EN., 15
 
REF., IL. (DEPT. OF AGRICULTURE, UNIV. OF ABERDEEN,
 
ABERDEEN AB9 IUD, SCOTLAND)
 

DIFFERENCES IN THE FIELD EMERGENCE OF 30 COMMERCIAL SEED LOTS OF
 
DWARF FRENCH BEANS WERE ASSOCIATED WITH THE COLOR OF THE TESTA; THE
11 LOTS WITH A WHITE TESTA HAD A LO'WER MEAN FIELD EMERGENCE (67]
COMPARED WITH LOTS WITH BLACK (11 LOTS) OR BROWN (B LOTS) TESTAE

(91 PERCENT EACH]. THE WHITE-SEEDED LOTS ALSO HAD HIGHER LEACHATE
 
CONDUCTIVITIES (MEAN 42 MICROSIEMENS/CM/G) AND IMBIBED MORE 
RAPIDLY (AN AV. 43 PERCENT WT. INCREASE AFTER 6 H IMBIBITION) THAN 
BLACK- OR BRDWN-SEEDED LOTS (AV. 25 MICROSIEMENS/CM/G; 30 PERCENT 
WT. INCREASE]. IN 2 SUCCESSIVE IMBIBITION CYCLES SEEDS OF PROVIDER
 
(BROWN TESTAE] TOOK UP WATER FAR MORE RAPIDLY IN THE 2ND IMBIBITION 
(78 PERCENT
 

WT. INCREASE AFTER 3 H) THAN IN THE 1ST (25 PERCENT WT. 
INCREASE). THE COLORED TESTAE NORMALLY ADHERE VERY TIGHTLY TO THE 
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COTYLEDONS BUT WERE LOOSENED FOLLOWING THE 1ST IMBIBITION LEADING
 
TO A MORE RAPID UPTAKE OF WATER. THE RAPID IMBIBITION OF TENCEIETTE 
(WHITE TESTAE), WHICH HAS A LOOSE FITTING TESTA EVEN IN THE MNY

SEED, WAS INCREASED ONLY SLIGHTLY BY 
 A 2ND IMBIBITION. WHEN SEEDS 
WERE IMBIBED FROM ONE END ONLY FROM WHICH THE TESTA WAS REMOVED,
 
TENDERETTE IMBIBED RAPIDLY (90 PERCENT WT. INCREASE AFTER 12 F11
 
WHEREAS IN PROVIDER THE TIGHTLY ADHERING TESTA LIMITED THE RATE OF 
WATER UPTAKE (42 PERCENT WT. INCREASE AFTER 12 H) DESPITE THE READY 
ACCESS TO WATER OF THE SEED. IT IS SUGGESTED THAT THE DEGREE OF
 
ADHERENCE OF THE TESTA TO THE COTYLEDONS IS THE MAJOR FACTOR
 
INFLUENCING THE RATE OF IMBIBITION OF DWARF FRENCH BEANS CV.
 
DIFFERING IN TESTA COLOR. ITS ROLE IN DETERMINING SEED VIGOR IS 
DISCUSSED. (AS).
 

0098
 
16727 PRAKASH, K.S.; RAM, 1981.H.H, Path-coefficient analyss of morphological traits and developmental stages in French-bean. Indian Journal of Agri
cultural Sciences 51(2):76-80. Engl., Sum. Engl., 8 Refs. 

Plaseolus vulgaris. Snap bean. Seed production. Yields. Yield components. Agonomlc
characters. Developmental stages. Statistical analysis. 

Observations on morphological traits and durations of vegetative and reproductivestages of28 germplasm lines of French bean were subjected to path analysis assuming the yieldsgreen pods and dry seed separately 
if 

as final products. None of the vegetative interrals had asignificant phenotypic correlation with seed yield. The same was true for the yield of greenpods except for duration of vegetative stage V, (5 nodes on the main stem includi*g primary leaf node), which ]hd a significant negative correlation (-0.395). None of the intervalsbetween the reproductive stages were correlated with the yield of green pods; but Vie no. ofdays in the reproductive state (pod 2.50-2.75R3 cm long at 1st blossom positiom) had asignificant negative correlation (-0.462) with the yield of dry seed. The direct effect of V5and R3 primarily accounted for the correlations. (;teen pod yield was highly asociatedwith plant height, green pods/plant, and wt. of green pod. Dry seed yield was positivelycorrelated with plant height, plant spread, dry pods/plant, and seeds/pod. The no-of pods/plant assumed a major role in determining green and dry seed yield simultaneouly. Thedirect effect of seed wt. on dry seed yield was counterbalanced by its negative indirecteffect via pods/plant and seeds/pod. (Author's summary) C02 DO 

0099
 
13545 RICE JUNIOR, R.P. and PUTNAM, A.R. Temperature influeces onuptake, translocation, and metabolism of alachlor in snap beans (Phascoksvulga
ris). Weed Science 28(2):131-233. 1980. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgaris. Nutrient absorption. Herbicides. Temperature. Germination. Analysis.
Plant tissues. USA. 

The uptake, translocation, and metabolism of "C-alachlor [2-chloro-2',6'-diethyl-.Amethoxymethyl)acetanilide] by germinating and emerged snap bean seedlings were monitoredunder 16-h daylength (21 klux) comparing 16'C night/21°C day and 2"rCnight/32°C daytemp regimes. Total uptake of ,4C-alachlor by germinating snap beans was greater =der thehigher temp, however, the compound was localized primarily in the roots where it was rapidly metabolized. At the tower temp, the label was located in approx equal aniotuts in allplant parts except cotyledons and significantly less of the alachlor was metabolim. Root 
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uptake of "C-alachlor and translocation of labeled compounds to the shoots were signifi
cantly got,: ur..r the higher temp. Approx 60% of "C-alachlor was shown to volatilize 
from a watchglass after 48 h at 27 0 C. After volatilization, uptake of "C-alachlor occurred 
in adjacent snap bean plants in a closed system. (Author'ssummary) C02 

0100 
22652 SAHIHY, C.; TAYLOR, A.G. 1983. Influence of seed quality on
 

ethylene production of germinating snap beans. 'Journal of the American
 
Society for Horticultural Science 108(5):767-769. Engl., Sim. Engl., II
 
Refs., Illus. [Dept. of Seed 6 Vegetable Sciences. Cornell Univ.,
 
Geneva, NY 14456, USA]
 

Phaeolue vulgaris. Seed characters. Seed vigor. Germination. Ethylene
 
production. Snap beans. Storage. Timing. USA.
 

Deterioration of snap bean seed quality during accelerated aging at 42"C
 
and 100% R11was accompanied by a decline in germination, radicle emergence,
 
hypocotyl length, and ethylene production. Field emergence of 5 seed lots
 
had a highly significant correlation with ethylene production rates when
 
measured after 22.0-23.5 h of imbibition at 25"C. Seed lots that produced
 
low levels of ethylene emerged poorly in the field. Results indicate that
 
determination of ethylene production of imbibed seeds might be a useful
 
method for detecting change& in seed vigor. (Author's summary) C02
 

0101
 

27288. SIDDIQUE, M.A.; GOODWIN, P.B. 1985. CONDUCTIVITY
 

MEASUREMENTS ON SINGLE SEEDS TO PREDICT THE GERMINABILITY OF
 

FRENCH BEANS. SEED SCIENCE AND TECHNOLOGY 13(3]:6453-652.
 

EN. SUM. EN., FR., DE., 7 REF., IL. (DEPT. OF HORTICULTURE,
 

BANGLADESH AGRICULTURAL UNIV., MYMENSINGH, BANGLADESH I
 

SOAKING OF INDIVIDUAL SEEDS IN 80 ML OF DISTILLED WATER FOR 16 H AT
 

25 DEGREES CELSIUS WAS FOUND OPTIMAL FOR JUDGING SEED QUALITY IN
 

SNAP BEAN BY THE ELECTRICAL CONDUCTIVITY TEST. A CONDUCTIVITY LEVEL
 

OF 165 MICROMHOS/CWVG DRY SEED WAS CONSIDERED AS THE CRITICAL 

LEVEL FOR BEAN CV. APOLLO. SEEDS SHOWING AN ELECTRICAL CONDUCTIVITY 

VALUE LESS THAN THE CRITICAL LEVEL WERE CLASSED IN THE LOW
 

CONDUCTIVITY GROUP. THE PERCENTAGE SEED IN THE LOW CONDUCTIVITY 

GROUP AND THE PERCENTAGE NORMAL SEEDLINGS OBTAINED IN THE SEEDLING
 

EVALUATION TEST WERE HIGHLY CORRELATED. THIS INDICATES THAT THE 

TEST CAN BE USED AS A PREDICTOR. [AS).
 

0102
 
19726 S1D1QLE. A.; GOODWIN, P.E. 1982. Role of cotyledons on the develop

ment of seedling vigour in snap beans (Phase.lus vulr.aris L.). 
Bangladesh Journal of Botany 11(2):67-92. Engl., Sum. Engl.. 11 Refs.. 
Illus. [Dept. of Horticulture, Bangladesh Agricultural Univ., Campus 
P.O., hviensingh, Bangladesh) 

Phaseolus vulearis. Snap beans. Cotyledons. Seedlings. Plant develnpment. 
Timing. Vater content. Hineral content. N. Starch content. 

Ivo ex.t. were conducted to evaluate the changes in snap bean cotyledons 
during seedling development and associated influence on seedliTig vigot. The 
role of intact cotyledons on the development of seedling vigor in cnap 
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beans is defined. In the 1st e:pt., seedr 
of bean cv. Apollo were sown in
 
wooden boxes in a randomized complete block der.ign. 
ith 3 re l'cationr and
 
6 treatments (no. of days from sowing. 0, 6, 8, 10. 12. and 14 days).
Seedlings were uprooted scheduled
on days and the cotyledons were removed
 
and weighed immediately. KC and dry.wt./pair of coryledoni; -re determined 
in a random sample of cotyledons. MC, dry wt., total N
 
content, and starch content were determined for 0-day samples. The 2nd
 
expt. was conducted using a factorial randomized complete block design with

4 levels of treatment in one factor (d,10, 12, and 14 days from soving)

and 2 levels in the other (corvledons left inrrt; ".cvy)r,r,s rewrived frn
 
the seedlings on day 6). Measurements were taken or, seedlin- length, leaf
 
area, fresh and dry wt. of the seedling top and entire seedling vithout th.
 
cotyledons. Snap b,,aijse.zdlings with 
 a pair of intact cctyledoni Levcloped

normally. The cc.yledons lost stored reperves a- thL seedling 
 developed.

Loss of DM wjs appro:. 90 by day 14 from the date of sewing. SVnen the
 
cotyledons yer. removed on emergence, the growth 
of the seedling was
 
drastically reduced, suggesting that 
the normal vegetative development of
the seedling takes place at the expense of the stored reserves of the
 
cotyledons. (Summary by L.M.F.) C02
 

0103
 

7620 SINGH, J. N. and MACK, H.J. Effects of soil temperatures onpgowth, fruiting and 
mineral composition of snap beans. Proceedings ol the American Society for Horticultural 
Science 88:378-383. 1966. Engl., Sum. Engl., II Refs. 

Phaseolus vulgaris. Growth. Podding. Soil temperature. Flowers. Pods. Analysis. P. K. Ca. Mg. 
N. Plant nutrition. Roots. Yields. 

An evaluation was made of the effects of fluctuating and constant soil temperatures (ranging from 
50-90°F) on growth, flowering, fruiting and yield of french beans var. 1endercrop in 2greenhouse 
experiments using water-bath temperature tanks. Best results were obtained at temperatures of 
75-850. Growth at diurnally fluctuating soil temperatures of 60-7(, and 70-80f was about the same 
as at corresponding mean constant temperatures. Shoot and root dry wt and Pand K contents of 
shoots increased under high soil temperatures. There was no consistent effect of soil temperature 
on N, Ca and Mg contents. (Author's sunmary) C02 

0104 
9011 SMITTLE, D.A. and WILLIAMSON, R.E. Influence of seed characteristics on 
snap bean growth and .ield response. llortScience 12(4):317-319. 1977. Engl., Sum. Engl., 
II Refs. 

Phaseol . islgari.. Seed characters. Growth. Yields. N. P. K. 

Seeds of french beans (Phaseolus vulgaris var. Avalanche) were separated into 3 length or 3 
diameter groups and then each group separated into 3 classes based on aerodynamic properties. 
The grading procedure resulted in seed grades having large differences in physical characteristics, 
growth and yield responses. Yield response potential of french beans was determined primarily by
seed wt. A grading method utilizing size grading based on seed diameter followed by aspiration in 
a vertical air column was the most effective method of eliminating seed with low yield potential. 
(Author's summary) C02 D04 

0105 
27437. TAYLOR, A.G.; SAMIMY, C.; KENNY, !.J. 1985. VIGOR 

OF SNAP BEAN SEEDS: RELATIONSHIP OF LABORATORY TESTS TO FIELD
 
EMERGENCE. BEAN IMPROVEMENT COOPERATIVE. ANNUAL REPORT 28:28
29. EN. I REF. (DEPT. OF HORTICULTURAL SCIENCES, NEW YORK
 
STATE AGRICULTURAL EXPERIMENT STATION, GENEVA, NY 14456, USA )
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SEVERAL LAB. TESTS USED TO ASSESS SNAP BEAN SEED VIGOR (STANDARD 
GERMINATION, ACCELERATED AGING, CONDUCTIVITY, AND COLD TESTS) WERE 
EVALUATED AT THE NEW YORK STATE AGRICULTURAL EXPT. STATION IN 
GENEVE (USA) TO DEVELOP A TECINIQUE THAT COULD BE PROVIDED ON A 
SERVICE BASIS BY THE NEW YORK SEED TESTING LAB. THE 4 TESTS WERE 
PERFORMED ON 25 AND 13 SAMPLES OBTAINED FROM COMMERCIAL SEED LOTS 
IN NEW YORK IN 1982 AND 1983, RESP. ALL SAMPLES WHICH GERMINATED 
BELOW 70 PERCENT, THE MIN. STANDARD GERMINATION FOR SNAP BEANS, 

WERE DELETED FROM THE ANALYSIS. BASED ON SEVERAL YEARS OF WORK WITH 
SEED VIGOR TESTS, THE COLD TEST HAS BEEN CONSISTENTLY SHOWN TO RANK 
SEED LOT PERFORMANCE IN SNAP BEANS. THIS TEST IS PERFORMED BY 

SOWING SEEDS AT 2 CM DEPTH IN A 1:1:1 (PEAT, SAND, AND FIELD SOIL)
 
SOIL MEDIA, AND IS NOW OFFERED AS A ROUTINE SERVICE PROVIDED BY
 

THE NEW YORK STATE SEED TESTING LAB. (CIAT).
 

0100
 

4182 ".YI.)OR. XV11 lee%and floser-fertiiuliin: the cu, oif bean%and peas. New% 
Zealand Journal of A ricuhurc 1223-2(0) 1919 [-nF1 

rs. l)"arf han,.I'huwohovuh.areoI Io, Pollination. Plmnt ferfilit.. 'lant reproduction. [lees. 

I'igllnaligrg l1,hot.,.itc.,'tt ui og lt/ihrtoi Andt. /l'drit ).In the1g, ih:d lto!';ga..ri't ('tniu (I 1' 

oret.el s',t-tC rtli;lltIol c.ilnrh ,ccur uIles, the si ti petal, arc it cpressed. tlhi reqtiring hcestor 
other fav. Inset.s Since bee, do [tot detect ftlumcrs until a great base expanded. flowersat, Ist 
o ten do notI set sceds I arge bee 'titnetticas perboratc the cot ollas since tlie %cannot penetrate the 
ftg ers, in thii k;cc. i hcat., %o1ld be Iortned I) 1ilari , Iecharaclteruced h\ Nielt- rtlitatiom; 
hfloi\2Cc. C.Ios' fl ih r tie Ih itt crteill I tc. r, I; pftoxIIyi-p1 111 lottit I\ ". oc'r .,o 

I 
m i te1:lo,0 t il1 

imotgretil enittl. putc i FBI ('t)2 ()(.SummarXhl 

0107
 
I() .\,I5h' ) K eta/ I he Itnfluence of processing and maturit on . olatile components 

Iilhush snap h)ieLa,., I~'tauiio lt4.g'uji'rt. I.. Joutrttatl ,"lAltt l t.caSociey or)tilcultural Science 

t99(to 4 . 1104 N1 1 lirl . 'S ln,I lig!. 1 Reis-'.[lhts- -74 

vul.,aru I),',arfPha.%voit- t. Maturation. beans. Ant hesis. ( ultivars. 

I he Concentration%ob 17 oltile cotipollelt in cllncd, Itoenitod flesh french bean pods were 
deterttned lot 3 cultivars l )hit, in-3-,l dillered quantitatielN, IN 14 contained the most,i-oct 
lolloged h,,5 -I 10 and (15((Sum,, r;h lant Blreeing A.Ib.rat(.) C02 

010B
 
231,55 VAt VOI.'- I TG!' , E. IAVI L2 , t .J. P, 3. Inhibition of I tght

.%asul~alti lea! exlgill by alb!c .cticacid. Journal oif Experirmental 
B1ocainy [um1.) :f34-84;. -)f., ;ur. -IgIgl., 26 Refs.. Ill1s. [B1otany 
Dept., FB-15, Univ. of Wa:;b ln ton, Sattlc, Wt. 9819 ,, UISA 

Pta'woiiv; vul tarls. I m1) ihtors. . S;ap bvans. leafslght iowth. area. 
Leave!,. Cell wall!.. (ISA. 

AiA applied to lnt;act g,anleaves or to isolated leaf discr Inhibit 
ligtt-st iiulated cell enlargemtt. ltdt; effect may be obtained w ith 10 
toolABA/m , but Ir,mnre !ignifclant at higher concn. The nhtibition of 
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dic exp:llslion by ABA Is greater hor di ics pov ilded with nn external supply 
of sucrose than for discs provided with KcI and may bi completely overcome 
by increasing the KCI concn. externally to 50 mol/m . Iecreased growth 
rate of ABA-treated tissue is not correlated with loss of solutes from 
growing cells, but is correlated with a decrease in cell wall extensibili
tv. ABA doe. not prevent lght-strimulated acidification of the leaf 
surface and stinulates the acidificat toito the externalI ;olutIon by leaf 
pieces. However, the capacity of tihtecell walls to undergo acid-induced 
wall loosening is diminished by ABA treatirnt. The possibiliry that ABA 
acts directly by inhibiting growth processes at thi cellular level, or
 
indirectly by causing stomatal closure, is discussed. (Author's 
 summary) 
C02 

C03 Chemical Composition, Methodology and Analyses 
0109 

21083 ABOU-FADE., 0.S.; MILLER. 1.T. 19183. Vitamin retention, color and 
texture in thermally ptoressed green beans and koval Ann cherries packed 
in pouches and carts. Journal of lood Science 48(3):920-923. hngl., Sum. 
Engl., 10 Refs. 14644 Soria Drive il, San Diego, CA 92115, USA] 

Phaseolur vulgaris. Vitamin content. Thiamin. Nutritive value. Procest;ing. 
Canned beans. Storage. lemperature. Snap bean-. USA. 

Thiamir,, ascorbic acid, and vita:.itj 1;- let ctl ti were determined in 
pouched and canned preen bean ; i.:lred jlt uv arter pr ct.in and alter 
storage at 24-26' or 3i'C. Accorhic aci: ic i vitamin ,-i retention were 

I.so determiled In toucht'd ad Cill t-! cherres h iort- .i( after St'orape at 
!.,-2t C. Tnre were j ij:n11 i(,Intl% 1t,101 th( ll! ald aorh i acid in drainedI 
pouched )'reet bicans, and nore a!;corhlc acid in dro!ined pouched cherries 
than in canned onteh,. Vitarcit b-i vdillt ' r t, !: Id. poucied arid canned 
procucts were not Fignf icantlt !I T I , cii -. . Theic1u vitaminf were 
sIgn flcat i reduced ir draincrd toucha d ;hiO 1:1c pIren beans after 
stora j,! at 3S'C. Vitatzinl li-t wa.u; ;l g I: itl V re,duiVd It stored cherrie . 
Lomparred with canned products, the poucl'ed produci. were brighter and 

rier in texture. (Author'F susmarv CI 
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27458. AKIL, B.A.; OSLUND, C.R. 198. ELECTROPHORETIC
 

PROTEIN PROFILES OF MATURE AND DEVELOPING SNAPBEAN (PHASEOLUS 
VULGARIS L.) SEEDS. REVISTA BRASILEIRA DE BIOLOGIA 40[2):277

282. EN. SUM. EN., PT., 9 REF., IL. 

PROTEIN EXTRACTS FROM COTYLEDONS OF 15 SNAP BEAN CV. WERE RESOLVED
 

BY ACRYLAMIDE GEL ELECTROPHORESIS. THERE WERE SOME MAJOR AND
 

CONSISTENT PROTEIN BANDS PRESENT IN ALL THE CV., AND MINOR AND 
VARIABLE BANDS IN SOME CV. THIS PROCEDURE WAS NOT CONSIDERED 
PRACTICAL FOR IDENTIFYING CV. WHEN THE ELECTROPHORETIC GELS WERE 
SCANNED WITH UV LIGHT AT 280 NM 2 MAJOR PROTEIN PEAKS WERE 
CONSPICUOUS. THESE COULD BE USED IN GROUPING OR SEPARATING BEAN CV.
 

PROTEIN PATTERNS OF DEVELOPING SNAP BEAN SEEDS INDICATED FEWER 
LIGHT PROTEIN BANDS WITH IMMATURE SEEDS COMPARED WITH MANY DISCRETE 
BANDS IN MATURESEEDS. PRESUMABLY FUNCTIONAL PROTEINS OF YOUNGER 
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SEEDS APPEARED TO BE DIFFERENT FROM RESERVE PROTEINS OF MATURE 
SEEDS. KJELDAHL N (DRY WT. BASIS) AND EXTRACTABLE PROTEINS 
DECREASED WITH INCREASING SEED MATURITY. HIGH AND LOW MOL. WT. 
PROTEINS WERE ABOUT EQUALLY DISTRIBUTED IN DIFFERENT DEVELOPMENTAL 
STAGES. [AS). 

Dili 
29105 ANDERSON, J.M. 1985. SimuLtaneous determination of abscisi c acid and 
janoni c acid in plant extracts using high-performance Liquid 
dromatography. Journal of Chromatography 330(2]:347-355. En., Sun. En., 22 
Ref., IL. [United States Dept. of AgricuLture, Depts. of Crop Science &
 
Botany, 3127 Ligon Street, North Carolina State Univ., RaLeigh, NC27607,
 
USA]
 

Phaseolus vuLgaris. Snap beans. Analysis. Laboratory experiments. Plant
 
growth substances. USA. 

A high-performance liquid chromatographic assay for the simuLtaneous 
determination of ABA and jesmoni c acid from extracts of soybean, snap 
beans, Lima beans, and broccoli is described. The presence of ABA and 
Jasmonic acid in tissue extracts was also supported by chromatographic 
identification of corresponding methyl and ethyl esters following 
esterifi cation. (AS (extract)) 

0112
 
17894 AVILA-R INCON, M.J.; GOMEZ-RODRIGUEZ, M.V.; ALVAREZ-TINAU'r, 
M.C. 1981. Effect of B and GA 3 treatments on growth and B, Cu, Mn, and Zn
distribution in dwarf bean (Phascolus vulgaris, L.) plants. 1. Vegetative stage of
development. Anale. de Edafologa y Agrobiologfa 40(7/8):1303-1313. Engl.. Sum. 
Er- , Span., 30 Refs, Illus. 

Phaseolus vulgaris. Nutrient solution. B. Gibberellins. Growth. Mincral content. Cu. Mn. 
Za. Snap beans. Dwarf beans. Analysis. Plat physiological disorders. Toxicity. 

Growtli (dry wt. and stem elongation) and B, Cu, Mn, and Zn contents were measured in
plants of dwarf bean cv. Contender grown in hidroponic solution with B concn. ranging
from deficient (0.1 ppm) to moderately toxic (5.0 ppm). Stem apexes of B-deficient and 
normal plants were treatcd ,ith GA, (5 ng/plant). Plants were harvested %lhen flower buds 
began to form. The ellect of B on stem elongation was positive, the slightly toxic B level 
enhancing stem elongation above the control, even when these plants showed s'ymptoms
of toxicity. However, the hir'hes B level resulted in other detrimental effects such as the 
detected decrease ir plant atgsorption of Zn and Cu, which neutralized the positive effect.
Tile eff'ect of !I on sterm elonvation roild h, rTvl1i,.d to -ihher,'lin mft:4oli, nr ;ii'liorl in 
plants, since the shortening of stems of B-deficient r.-L'ois could be revertev by G/ 3 apli
cation. Toxic B levels (provided not to be too severe) seemea to have tne saime effect as 
GA 3 application on stem elongation. lowever, stem elongation responses to GA 3 appli
cation did not involve changes in B content or distribution. A direct synergistic intcraction 
existed between IBand Mn at the ievel of root uptakc. Mn concn. and content in roots were
correlated to B content and conc. irt roots and in the solution. Roots seem to regulate Mn 
transport to the stem. Mn unient in stems was approx. fhe -ame for all the treatments. 
(Author'ssummary) C03 C02 
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17895 AVILA-RINCON, MJ.; ROMERO, L.; ALVAREZ TINAUT. M.C. 1981.
Effect of boron and GA, treatments on growth and B, Cu, Mn and Zn contents
indwarf bCan planis. 2. Reproductive stage of development. Anales de Edafologia 
y Agrobiologia 40(7/8): 1315-1322. Engl., Sum. Span., Engl., 23 Refs., Illus. 

Phaseolus rulgaris. Nutrient solution. B.Gibbere;lins. Growth. Mineral content. Cu. Mn.
Zn. Pilanphysiological di:ordeis. Analysis. Plant reproduction. Snap beans. Dwarf beans.
 
Toxicity.
 

Yield (dry wt. and no. of flowers and fruits), and B, Cu, Mn, and Zn contents were
measured in plants of dwarf snap bean cv. Contender grown in hydroponic solution with
different levels of B ranging from deficient (0.1 ppm) to moderately toxic (5.0 ppm). Stem

:apcxes of B-deficient and normal plants were treated with GA (5 nglplant). Plants were
 
harvested in the reproductive stage of development, when some fruits were totally formed

but new flowers were still appearing. Levcls of B or GA, application did not result in

significant differences in yield, Mn content or distribution. B content in plant parts was

closely correlated to the B conctt. in the solution. A direct negative effect of toxic and

deficient B levels on Zn transport 


, 


to leaves was observed during the reproductive stage.

Toxic treatments of B resulted in an extra mobilization of Cu from leaves. This mobilization
 
is attributed to the pigmeni biosynthesis required for flower fornation. (Author'ssummaryj

C03 C02, 

0114 
17871 BAKKEN, T.J.; 
 BOE, A.A. 1982. Two bioa:ssay techniques for deter

mining abseisic acid concentrations. Journal of the American Society fnr
 
lorticultural Science 107(1):109-112. Engl., Sum. Engl., 
 15 Refs.,
 
Illus.
 

Phaseolus v .
 Snap beans. Embryo. Analysis. Composition.
 

Two bioassay techniques for determining ABA concn. are reported. One used
 
snap bean cv. Improved Tendergreen embryos while the other used 
lettuce

(Lactuca :;ativa) hypocotyls. The bean embryo assay requires that seeds 1st
be soaked overnight, then the embryos excised and placed in known concn.
of synthetic (RS)-ABA for 24 h, and finally measured. Seven conen. were
tested: 0.01, 0.1, 0.5, 1.0, 10, 50, and 
 100 micrograms/ml with 3
 
replications/treatment and 5 embryor/replication. 
The lettuce hypocotyl
 
assay utilizes seeds incubated for 48 h, then placed in known concn. of
 
(RS)-ABA for 72 h and finally measured. A dose-response curve of each bio
assay may then be used to determine unknown concn. 
of ABA. The bean embryo

test was more rapid, but the lettuce hypocotyl assay was simpler and more
 
sensitive. Elongation of bean embryos and lettuce hypocotyls was 
inversely

correlated to the log conen. of (RS)-ABA within the 
range of 0.01-100 and
 
0.01-100 micrograms/ml, resp. (Author's summary) C03
 

0115 
28981 BOLWELL, G.P. ; SAP, J.; CRAMER, C.L.; LAMB, C.J.; SOCIUCH, W.; DI)N, 
R.A. 1986. L-PhenyLalanine ammoni-Lyase from Phaseolus vulgarie: partial
 
degradation of enzyme subunits in vitro and in vivo. Biochimi et
 
Biophysi e Acta 881(2) :210-221. En., Sum. En., 25 Ref., IL. [Dept. of
 
Biochemistry, Royal Holloway College, Univ. of London, Egham HiLL, Egham
 
Surrey, TWPO DEX, England]
 

Phaseolus vulgaris. Snap beans. Enzymes. CbLletotrichum lindemuthienum.
 
Analysis. Laboratory experiments. England.
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L-PhenyLalanine ammonia-lyase was purified from suspension cuLtured cells 
of French been which had been exposed to polysaccharide eli citor 
preparations from the cell walls of the phytopathogeni c fungus 
ColLetotrichun lindemuthianum. After preliminary purificetion by ammonium 
sulphate fractionation and gel filtration, the enzyme was further purified 
by (a) ion-exchange chromatography followed by chrometofocussing, (b) 
chromatography on rabbit anti-(phenylaLanine ammonia-Lyase) Immunoglobuline 
G, or (c) affinity chromatography on L-aminooxy(p-hydroxyphenyL)propionic 
acid (or L-tyrosine] Linked to epoxyactivated Sepharose 6B vie the phenoLic 
hydroxyl group. The purified enzyme preparations exhibited subunit Mr 
values of 77 000, 70 000, and 53 000, the relative proportions of these 
depending upon the enzyme source, length of time taken for purification, 
and inclusion of freeze-thaw steps. Four forms of the enzyme, differing in 
pI value, were resolved by chrometofocussing, although all forms from the 
same preparation consisted of similar proportions of the different subunit 
Mr forms. Paptide mapping and freeze-thaw studies indi cate that the Mr 77
 
000 native phenylalanine ammonie-lyase subunit is inherently unstable in
 
vitro and breaks down to yield the tower Mr partial degradation products. 
Such products could also be observed following in vitro translation of 
phenylalanine ammonie-lyase mRNA. Pulse-chase expt. indicated that the 77 
000 to 70 000 to 53 000 subunit interconversion also occurs in vivo. (AS] 

0116 
21139 BROWN" J.W.S.; OSBORN, T.C.; BLISS, F.A.; }IALL, T.C. 1982. bean 

lectins. 1. Relationships between agglutinating activity and electro
phoretic variation in the lectln-containing 02/albumin seed proteins of 
French bean (Phaseolus vularis L.). Theoretical and Applied Genetics 
62(3):263-272. Engl., Sum. Engl., 15 Refu., Illus. rAgrigenetics
 
Corporation, Agrigenetics Research Park, 5649 East buckeye Road,
 
Madison, WI 53716, USA]
 

Phaseolus vularis. CultivarG. Protein content. Biochemistry. Analysis. 
Seeds. Amino acids. Snap beans. USA.
 

Single seeds of 107 bean cv. were analyzed by 2-dimensional electrophore
sis. The cv. could be classified into 8 groups by virtue of their
 
C2/albumin electrophoretic patterns. The polypeptide compositions of these
 
types were largely interrelated having particular polypeptides in cormon. 
It was possible to correlate the 02/albumin patterns with agglutinating
activity of cow and rabbit blood cells as measured by the agglutination 
ratio (min. concn. of extract required to agglutinate cow bloocd cells:min. 
concn. of extract required to agglutinate rabbit blood cells). The active 
lectin polypeptides were identified by extracting lectins from agglutinated
erythrocytes and by comparing the qualitative similarities and differences 
of the C0/alumin patterns and their agglutination activities. A reference
 
catalogue of 107 bean cv., giving their phaseolin and G2/albumin 
electrophoretic patterns, and agglutination ratios, is presented. (Author's
 
summary) C03 
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17847 BROWN, J.W.S.; MA, Y.; BLISS, F.A.; HALL, T.C. 1981. Genetic 
variation in the subunits of globulin-I storage protein of French bean. Theoretical 
and Applied Genetics 59(2):83-88. Engl., Sum. Engl., 28 Refs., Illus. 

Phaseolus vulgaris. Proteins. Analysis. Snap beans. Composition. Genetics. USA. 

Charge and mol. wt. heterogeneity of globulin-I (G1) polypeptides of french beans was 
revealed by SDS-polyacrylamidc gel electrophoresis (SI)S-PAG-). Different bean cs-. were 
classified into 3 groups on the basis of their protein subunit composition: Tendergreenl, 
Sanilac. ahd Contender. Nine distinct major bands to5l. o49, a48.5. 0481, 1348S, 047,

" -
4 

5.5, -Y45 S 
, and -Y45C) and 2 minor bands (y46 and y46S) were tound to account for the 

3 profiles seen on I-dimensional SIDS-IPAGL. lw-dlniensonal analysis revealed these 11 
protein bands to be composed of a tmin. of 1-4 distinct proten subunits. lendergteen and 
Sanilac types differ in their G1 polypeptide composition. Thii protcin patterns of the 
Contender types arc intermediate, ins many pro tein subrunits tound in the patternscon ta in' 
of tile Tendergreen and Sanilac types, suggetins- a genetic arid evolutionary relationship. 
(Author's suuioiary') C03 

0118 
18537 BROWN, J.W.S.; OSBORN, T.C.; BLISS, l.A.; iAi.L, T.C. 1981 . Genelic 

variation in the subunits of globulin,)-2 and alr..i, nieed proteint; of 
French bean. Theoreical and Applied (;enetIC. 60(4):245-250. Engl. 
Sum. Lngl. , 20 Bet ;. , I lus. 

Phaseolus vulear, . Prottin.. Analvrrr,;. Cultivart,.. etd. (Gitutics. SIap 
beans. 

Gobulin-2 and albomin fraction; o! thi t!t]ed proteir (! Phas;volo; vu s 
were analyzed by 2-ditensiona] telect rosis) t2i. The.. I I;ICLIOi, had major 
polypeptide,, in cotmmoi but diflered ii; their tinor componenti. two groups
of polypeptides were identified in 10 of the 11 cv. studired: lendergreen G2 
and Sanilac G2. Their presoence in the sve.d wa!, corre 11ted With 
iremagg utinat ing arti vi ty and at I eIt; t :;oio of thee p Ivpeptide,
corresponded to lt'cti; protein!,. MxL:tracted tron, author's s!uwmary) C03 
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21084 CtIN,. t H.-I!.; !1cFI'!_':ET .. L: 0.1. } . complete heterr,.:S, :i.;, 


lactic acid ferncntaciorn o! ti-h ' r .;' int :,.: ;lur 
 s l,' riasi s. 
Journal of Food Sc i e:rc(. 48(3)" Q(,7-' . . ingl. 18 Keis.,iR 
Illus. [USDA-ARS, 1.0. iiox 557E, 1 lelsih, L; 27uS., U.;!. 

tiraseolu- vulj'nr:s. Snap br-airs. :errrai l. Cuirtirs_ dia. Analysis.Sugar content. I'ructoset. (lrlcase. !itrerst. Itn, culatiolr. ecireratrire. USA. 

Conditions which will ro!sult ir cr rrsplete iermrentatron o soigarr; in green
beans by heterolacric acid bacteria are define-d. Ih, time course of 
!;ubstratv' nd product charige., dirtir, ferrmentation i! anlavzod in detail. 
Only lactobacIllu as, SitlS i a:-cmr;i !trains o: het erofermontative 
lactic acid bacteria, rereved nll crt!]entabit iar. from green beans. 
Proper blanchint, of beans v r reruir:d to. prevent rowth by natural lactic 
acid bacteria. An Inoculur of tI coln :oru:ioi unitr; L.. rManarum/ml anid 
10 colony foriing unit, .. c1- li!,isriJl res:;ultei in-formati n (if twice 
as much lactic acid as tnorculntloy with :.. cellhio,o us alone. A max. of 
3.74% surgar war, Lietabolized by I,. c-l -1ur iii uai, uice containing 2.5: 
NaC1 and 0.09Z acetic acid. Fructose Wa-s nearly quantitativeIy reduced to 
mannitol with a concocitant accurrul ation o: acetic acid. Ethianol was not 
observed until most of the iructosi was! metabolied. L. cel obiesus
fermented beans had a more mild acid flavor than beano; fermented with L. 
rrlantartm. (Author's summary) C03 
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18533 CRIVELLI, G.; MAESIRELL1, A.; BERTOLO, G.; ALLAVENA, A. 19?9.
 

Ricerche sul comportamento alia congelazione degli ortaggi. 6. Nuovi

contributi sull'idoneita varietale dei lagiolini. (Response of

vegetables to quick-freezing. 6. New contributions 
or. suitabiliry of
 
green bean cultivars). Annali dell'Istituto Sperimentale per la

Valorizzazione ecnologica dei 
Yrodotti Agricoli 10:29-35. irtl., Sum.
 
ital., Engi., 3 Refs., Illus.
 

Phaseolus vulgaris. Cultivars. Snap beans. Seed characters. Organoleptic
 
analysis.
 

Six green bean cv. (Stip, selections 1099, 1070, 1030, 1080, and 1033) were
compared, with cv. Amboy as check, to deteminu their suitability tor quick

freezing. All were blanched, irozcn, stored for 
12 mo., and cooked. Color,
 
appearance, consistency, 
and taste were evaluated organoleptically and

results for separate and total scores were tabulated as well as extent of
 
deformation. Further tabulation presents 
 extent of skin sloughing
determined-by the method of Van Buren et al. It is concluded from all

these tests that cv. Stip and selection 1099 were similar to cv. Amboy in

suitability for quick freezing. 
 (Sunmary by Food Science and Technology
 
Abstracts) C03
 

0121 
i.)z6 DEBOST, M. and CIIEFTEL, j.C. Tin binding in canned green beans.
Journal of Agricultural and Food Chemistry 27(6):1311-1315. 1979. EigI., Sum. 
Engl., 34 Refs., Illus. 

Phaseolusvulgaris. Sn. Canned beans. Enzymes. Toxicity. Laboratory experiments. Analysis. 

Tin distribution was studied in green beans from detinned cans and in tin-free green bean 
puree incubated, under nitrogen, with stannous citrate. Tin was determined by colorimetry
of a phenylflurorone-Sn'* complex. Canned beans were drained, homogenized, and centri
fuged. Approximately 90% of the total Sn remained in the drained beans. Ninety %of this
Sn was recovered in the centrifugation sediment (up to 21 mg of Sn/g dry wt) and could notbe extracted from it by acid, alkaline, or saline solutions. Ethylenediaininetetraacetic (0.2
M) and 0.05 M cysteine solutions released resp. 39 and 30% of this bound Sn. Pectinases
plus cellulases, or a-amylase plus glucoamylase, released no Sn; proteases released up to
13% . The model system yielded similar results. In both cases, stannous ions appear to be
strongly bound to insoluble bean constituents otherwise than by electrostatic attraction or
physical adsorption. Such bindings may account for the absence of toxicity of Sn in solid 
canned foods. (Author'ssummary, C03 
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15873 DIXON. ,.A.; BROWNI, T.: WARD, M. 1980. Modulation of L-phenyla
lanine ainmonia-lyase by pathway intermediates in cell suspension cultures of dwarf
French bean (i'has'olus rulgaris L.). Planta 150:279-285. Engl., Sum. lngI., 27 
Refs., Illus. 

Phdseolus ulgaris. Plant physiological processes. Plant physiological disorders. Enzymes.
Colletotrichtom lindcmuthianun. Ilost-plant resistance. liochemistry. Analysis. Plant 
tissues. Culture media. Laboratory experiments. 

The increase in cx tractable plienylalanine ammonia-lyase (PAL ;I-C4.3.1.5.) activity induced
in French bean cell suspension cultures in response to treatment with autoclaved ribonu
clease A was inhibited by addition of the phenylpropanoid pathway intermediates cinliamic 
acid. 4-coumaric acid, or 
ferulic acid. The cffectivcness of inhibition was in the order
cinnamic acid > 4-couiaric acid > ferulic acid. Cinnamie acid also inhibited the PAL
activity increase induced by dilution of' the suspensions into an excess of fresh culture 

-
medium. Addition of'low concn. (< 10
' M) of the pathway intermediates to cultures at the
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time of application of ribonuclease gave variable responses ranging trom inhibition to 3U40% stimulation of' the PAL activity measured at 8 I. lollowing addition of pathway int.rmediates to cultures 4-5 I after ribonuclease treatment, rapid increases tollowed by equallyrapid declines in PAL activity were observed. The cinnamic acid-stimulated increase inenzyme activity was unaffected by treatment with cycloheximide at a conn. which cavecomplete inhibition of the ribonuclcase-induced response. However. cycloheximide completely abolished the subsequent d.:cline in enzyme activit'. Treatment of induced cultureswith a-aminooxv-0-phenylpropionic acid resulted in increased but delayed rates of enzymeappearance when compared to controls iot treated w ith tile plIenylalanine analogue. The results are discussed in relation to current views on the regulation of enzyme levels in higher 
plants. (Author's sutm ar)'C03 

0123 
5778 GARPINER, K.D. Alcohol-insolule-solids and dry-nlatter contents in theassesment of qualit% and naturil* in French heans. Journal of Horticultural Science 
45:163-174. 1970. Engi., Sum. Engl., 14 Refs., Illus. 

Phaseolus vulgaris. Dr. matter. larvesting. Pods. Yield%. L.sboratory experiments. 

Alcohol-insoluble-solids (AIS) and dry matter (DM) contents were determined in 15 french hean
(Phaseolus vulgaris)cultivars grown at 3locations from 1906-68. The standard deviation of AIS
and DM determinations was ±0. IIand ±0.06, respectively. File effect of variation (from 80(9/i)
the alcohol concentration used in the AIS estimation was 

in 
irivestiuated. Concentrations of theorder of 88% overestimated the AIS content by 4% on average. The relationship between AIS and

DM values was investigated. A regression ol AIS on I)M was carried out on 550 samples fromtrials over the 3 seasons and a single equation was derived for each season. A correlation
coefficient of 0.99 und a standdrd error of estimate of ± 0.30 was obtained for these equations. In
special maturity trials in 1967-68.3 cultivars(Processor, Meteorand I enderlongl were harvested
twice weekly as the crop matured. An analysis of variance on AIS and DM values showed that
both tests were reliable indices of maturity. (Author's stmroari) C03 

0124 
20890 
GIBRIEL, A.Y.; ASIIMAWI, It.;SOLIMAN, S.A.; AtD-EL AL, A.T.H. 
 1976.
Bacteriological 
flow sheets and Identification 
of major spore-former


contaminants In some Egyptian 
canned products. Aninals of Agricultural

Science (Egypt) 5:145-153. Engl., Sum. Engl. 4 Refs.
 , 


Phaseolus vl.iarls. Snap beani. Canned beans. Analysis. Egypt.
 

Samples of 
canned orange juice, tomato concentrate, mango and guava juice,
and green beans, obtained from of
one the leading canning factories
Egypt, were bacteriologically in
 
examined. Bacteriological flow sheet
analysis was used 
for canned green beans. 
 Major sources of contamination
 were found in the praY uction line. erobic meophilic and thermophiliccounts were 102 x 10 and 101 x 10 , reap. Anaerobic meeophilic andthermophilic counts were 
26 and 49/ml, reap. The 
spore formers present,
Bacillus 
subtilis, B. aegaterium, B. coagulans, and B. atenrothermophillus,


were isolated from 
a hard swell which developed during the routine
 
incubation period at the plant. (Summary by F.G.) 
C03
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27071. KERMASHA, S.; VAN DE VOORT, F.R.; METCHE, M. 1986. 

CHANGES IN LIPID COMPONENTS DURING THE DEVELOPMENT OF THE FRENCH 
BEAN SEED (PHASEOLUS VULGARIS). 
 JOURNAL OF THE SCIENCE OF FOOD
 
AND AGRICULTURE 37(7):652-658. EN. SUM. EN., 34 REF., IL. 
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(DEPT. OF FOOD SCIENCE & AGRICULTURAL CHEMISTRY, MACDONALD
 
CAMPUS, MCGILL UNIV., 21111 LAKESHORE ROAD, STE ANNE DE 
BELLEVUE, QUEBEC, CANADA HgX ICO I 

CHANGES IN LIPID CLASSES AND FATTY ACID COMPOSITION AND
 
DISTRIBUTION HAVE BEEN MONITORED DURING THE GERMINATION,
 
DEVELOPMENT, AND MATURATION OF FRENCH 
BEAN SEED. A LIPASE ACTIVITY
 
PROFILE OVER TIME WAS ALSO DETERMINED. UNGERMINATED SEEDS CONTAINED
 
HIGH LEVELS OF TRIGLYCERIDES AND FREE FATTY ACIDS, BUT LOVI LEVELS
 
OF POLAR LIPIDS, MONOGLYCERIDES, AND DIGLYCERIDES. FIVE DAYS AFTER
 
GERMINATION THERE WAS A DECREASE IN THE QUANTITY OF TRIGLYCERIDES
 
AND FREE FATTY ACIDS AND A CONCOMITANT INCREASE IN THE LEVELS OF 
MONOGLYCERIDES, DIGLYCERIDES, AND POLAR LIPIDS. AS DEVELOPMENT AND
 
MATURATION PROGRESSED, TRIGLYCERIDES INCREASED SUBSTANTIALLY AT THE
 
EXPENSE OF MONO- AND DIGLYCERIDES. UNGERMINATED SEEDS CONTAINED
 
HIGH LEVELS OF C20-C22 FATTY ACIDS WHICH DECREASED AFTER
 
GERMINATION WITH A CONCOMITANT INCREASE IN C16-ClB UNSATURATED
 
FATTY ACIDS. A STUDY OF THE FATTY ACID DISTRIBUTION AMONG THE
 
DIFFERENT CLASSES OF LIPIDS DEMONSTRATED THAT 55 PERCENT OF THE
 
UNSATURATED FAT1Y ACIDS IN THE UNGERMINATED SEEDS WERE PRESENT IN 
THE TRIGLYCERIDES, WHEREAS THE REMAINDER 4ERE DISTRIBUTED AMONG THE
 
MONO- AND DIGLYCERICES AS WELL THE OTHER LIPID CLASSES (FREE FATTY 
ACIDS. POiA' LIPID, AND STEROLS). FIVE DAYS AFTER GERMINATION, THE
 
MAJORITY OF IdESE UNSATURATED FA1TY.ACIDS WERE FOUND IN THE
 
GLYCERIDE FOiiM. OVERALL, THE LIPID CL' .1S AND FATTY ACID
 
COMPOLrTION AND DISTRIBUTION CHANGES L; . IG DEVELOPMENT. AND 
MATURATION OF T'-E FRENCH BEAN SEED INDICATED THAT IT SHARES MANY OF
 
THE CHfACTERISTICS OF SOYBEAN DEVELOPMENT. (AS).
 

0128
 

8381 KLEIN. B.P. lsol-tion of lipoxygenase from split pea seeds, snap beans, and peas.
Journal of Agricultural and Food Chemistry 24(5):938-942. 1976. Er.gl.,Sum. Engl., 36 
Refs.. Illus. 

Phaseoli,, vulgaris. Seed. Analysis. Proteins. Enzymes. Ammonium sulphate. Isolation. 
Laborator) experiments. 

Lipoxygenase was isolated from dried split pea seeds, frozen raw peas and french beans by
ammonium sulfate fractionation, gel filtration and ion-exchange chromatography. Split pea seed 
lipoxygenase was purified 19-fold; 22% of the original activity was recovered. Raw vegetable
lipoxygenases were partially purified by amodified proc-dure using Ca2" in the extraction, which
appeared to stabilize the enzyme. French bean lipoxygenase was purified 3-fold. recovering 8%of
the criginal activity. Pea lipoxygenase was purified 9-fold, recovering 3%of the activity. The 
enzymes were characterized by the determination of pH optima, behavior on polyacrylamide gels
and limited kinetic studies. (Awhor's summary) C03 
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26585. KUNWAR, R.; SINGH, R.; SINHA, M.M. 
 1984. STUDIES ON
 
MINERAL COMPOSITION AND PROTEIN CONTENT IN FRENCH BEAN
 
(PHASEOLUS VULGARIS L.]. 
 PROGRESSIVE HORTICULTURE 16(1-2):116
118. ENGL., SUM. ENGL., 6 REFS. (GOVERNMENT VALLEY FRUIT 
RESEARCHI STATION, SRINAGAR GARHWAL, UTTAR PRADESH PIN 246174, 
INDIA)
 

FIFTEEN FRENCH BEAN CV. COMMONLY GROWN IN THE HILLS OF UTTAR
 
PRADESH, INDIA, WERE EXAMINED FOR GRAIN MINERAL AND 
 PROTEIN 
CONTENTS. MEAN VALUES WERE 2.76, 0.11, 1.60, 0.22, 0.47, AND 23.53
 
PERCENT N, P, K, CA, MG, AND CP, RESP. SEMIDWARF CV. SHOWED THE
 
HIGHEST PROTEIN CONTENT FOLLOWED BY DWARF BEANS, WHEREAS TALL BEANS 
HAD A LOW CONTENT. THE SAME WAS TRUE WITH RESPECT TO P AND K 
CONTENTS. CA AND MG CONCN. WERE HIGHEST IN TALL AND DWARF BEANS,
 
RESP. POSITIVE SIGNIFICANT CORRELATIONS WERE OBSERVED BETWEEN 
PROTEIN AND N (R = +0.92) AND BETWEEN N AND MG (R = +0.67]; MEDIUM 
CORRELATION WAS OBSERVED BETWEEN PROTEIN AND MG (R 
= 0 + 0.55],
 
(AS]. 
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7189 LAFUENTE, B., CARBONELL J.\. and PINAGA, F. Influencia de las 
cotidicioncs dlesecado 
en Iacalidaltle lasjju(ias 'rle, liofilizadas.(Theefjict ofdrv.ing on 
the quality of lyophilized green beans). Revista de Agroquimica y Tecnologia de 
Alimentos 8(3):371-380. 1968. Span., Sum.Span., 5 Refs.. Illus. 

Phaseolus vulgaris. Vitamin content. 'lemperaturc. Analysis. L.aboratory experiments. 

The influence of sulfitation. type of cut (transverse or longitudinal), loading density, temperature
of the radiant plates of the lyophilizer and the caliber of the cut samples on the drying cycle and
the quality of the lyophilized green beans was studied using Blue Lake beans. In the samples cut
transversely, sulfitation improved substantially the retention of vitamin C and the color, making
itpossible to obtain ahigher ratio of reconstitution. This effect was less noticeable when the beans 
were cut longitudinally. The use of higher loading densities (2.5-10 kg/m 2)made it possible to 
improve plant capacity since by increasing the load capacity. drying time increased in less
propotion. Of all the variables studied, temperature of the plates was the factor that inflienced 
the speed of the process most. At 70WC, drying time was approx. 1/2the time required at 400C. In
the case of cut beans, this effect was less noticeable in those cut longitudinally since the required
drying time was shorter. The use of higher temperatures also favors the retention of vitamin C and 
color as a result of the reduction in drying time: nevertheless, the organoleptic quality ot the
product isconsiderably less. This lessening in quality ispractically eliminated when asulfitation 
treatment is used beforehand. (Author's summary. Trans. by TM.) C03 

0129
 
21321 MARTIN-VILLA, C.; VIDAL-VALVERDE, C.; ROJAS-HIDALCO, E. JP982. 
 High


performance liquid chromatographic determination of carbohydrates in 
raw
 
and cooked vegetables. Journal' of Food 
Science 47(6):2086-2088. Engl.,

Sum. Engl., 25 Refs. [Servielo de Nutri.i6n, Clinics Puerta de Hierro,

Centro National de lnvestigaciones Htdico-Quir~rgicas de In Seguridad

Social, Univ. Aut6noma, S. Martin de Porres 4, Hadrid-35, Espaiial
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Phaseolus vulgaris. Carbohydrate content. Snap beans. Sucrose. Glucose.
 
Fructose. Haltose. Cooking.
 

The soluble sugar contents of 17 raw and cooked vegetables, including green

bean, were determined by TLC 
and high performance liquid chromatography.

In general, the soluble carbohydrate content of vegetables is low. For raw
 
materials. the highest content was found In carrot, red cabbage, eggplant,
 
green bean, and leek. Upon cooking, the glucose, fructose, and total sugar
 
contents decrease and this diminution is more drastic in the case of
 
frying. The amount of sucrose, except in the case of carrot, eggplant, and
 
green bean, increases with cooking. The maltose content of the broad bean
 
increases in the culinary process. (Author's summary) C03
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13547 MEREDITH, F. and DULL, G. Amino acid levels in canned sweet potatoes 
and snap beans. Food Technology 33:55-57. 1979. Engl., 10 Refs. 

Phaseolus vulgaris. Processing. Canned beans. Amino acids. Lysine. Methionine. Trypto
phane.Valine.Tyrosine. Cysteine.Arginine. Alanine.Glycine.
 

The effect of processing on amino acid values in sweet potatoes and snap beans was studied: 
Total amino acids in 100 g portions of solids was 25,946 AM for fresh, 14,344 MM for su
crose-canned and 13,352 MM for water-canned sweet potatoes. In snap beans the difference in 
total amino acids/100 g serving between fresh and canned was 5071 MM. For max nutrition 
the canning liquor should be consumed with the food. (Summary by Nutrition Abstracts 
andReviews) C03 
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11937 MILLS, H.A. and JONES JUNIOR, J.B. Elemental content of frozen snap bean 
fruit. HortScience 14(3):268-269. 1979. Engl., Sum. Engl., 12 Refs. 

Phaseolus vulgaris. Minerals and nutrients. Mlcronutrients. Nutritive value. Composition. 
Mineral content. Pods. Seed. Analysis. USA. 

The establishment ofan av elemental composition for french beans tosatisfy nutritional labeling
requirements isprobably not possible. Analysis of 40 frozen french bean samples at 8locations in 
the USA revealed a wide range in concn for the 18 elements determined. Several causes for this 
wide variation are suggested. (Author's summary) C03 
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23988 PrTACA, F.; CARBONELL. J.V.; HADARRO, A.; PENA, J.L. 1383. 

Deehidrataci6n de frutas y hortalizas con aire ambiente. 3. En.avos 
comparativos con cl secador solar de judlas verdes. (Phehydratio" of 
fruits and vegetables with ambient air. 3. A comparative study with 
solar dehydration of 1:reen beans). Revisca de Agroquimica y Tec-olngia 
de Alimentos 23(2):251-261. Ssn., Sum. Span., Enel., 20 Pefs., Illus. 
(Inst. de Agroquimica y Tecnologia de Alimenros, Consejo Superior de 
Investigacinnes Clentfficas, Jaime Roig, II,Valencia-In, Espns'.a' 

Phaseolua vulgaris. Snap beans. Seed. 
Drying. Water content. 7itamin
 
content. Solar drying. Spain.
 

The kinetics of drying of green beans by 3 different processes was ! udied,
namely: (a) drying with ambient air (22-23°C and 40-502 P.H), (b) dryir.
with air heated by solar energy, and (c) a 2-step method initiatcd with 
ambient air and fin,-Yhed with solar drying. Quality of green beans 
dehydrated by processes (a) and (c) was analyzed and results are .pared

"with tbooe obtained for a check sampi, dried conventionally at 6o . The 
use of high loading rates (40-60 kg/m ) and drying ith ambient air offers 
interesting possibilities in relation to drying yield, although residual 
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product moisture is too high for stability. Solar drying. with air temp.about 50*C at noon, does not assure complete dehydration of greet beansduring a day's work to 
levels that guarantee stability. On the cc-.trary.

if drying starts at sunset, the process can be completed in a 24 b periodusing the 2-step method. Samples dried according to proc-ecses (a) snd (c)

present a stronger gran 
 color and a faster and more complete h..rationthan those dried with air at 66"C. No significant differences were
observed in vitjin C content and shrinkage ratio among the 3 products.

The final stop of solar 
drying does not reduce the quality of greet beans
 
previously deby.',tod waith 
 ambient air. (Author's sumary) C03 

0133 
29145 RIPPLE, W.J. 1986. Spectral reflectance relationships to leaf waterstress. Photogrammetric Engineering and Remote Sensing 52(10):1669-1675.
 
En., Sun. En., 25 Ref., Il.
 

Pbaseolus vulgaris. Snap beans. Radiation. Leaves. Canopy. Water content. 
Water stress. Analysis. Laboratory experiments. USA 

Spectral reflectance data were collected from detached snap bean leaves in 
the lab. with a multiband radiometer. 
Four expt. were designed to study

the spectral response resulting from changes in leaf cover, relative water 
content of leaves, and leaf water potential. Spectral regions included inthe analysis were red (band 3, 0.63-0.69 microns), near infrared (band 4,
0.76-0.90 microns), and middle infrared (band 7. 2.08-2.35 microns).
Results indicated that the red and middle infrared bands showed sensitivity
to changes in both leaf cover and relative water content of leaves. The
 
near infrared was only highly sensitive to changes in leaf cover. 
 Results 
provided evidence that middle infrared reflectance was governed primarilyby leaf MC, although soil reflectance was an important factor when leaf 
cover was less than 100 percent. High correlations between leaf water

potentials and reflectance were 
 attributed to covariances with relative 
water content of leaves and leaf cover. 
(AS)
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26502. ROSINGER, C.H.; WILSON, J.M.; KERR, M.W. 
 1984.
 

CHANGES IN THE SOLUBLE PROTEIN 
 AND FREE AMINO ACID CONTENT OF 
CHILL-SENSITIVE AND CHILL-RESISTANT PLANTS DURING CHILLING AND 
HARDENING TREATMENTS. JOURNAL OF EXPERIMENTAL BOTANY 
35(159):1460-1471. ENGL., SUM. ENGL., 33 REFS., ILLUS.
 
(SCHOOL OF PLANT BIOLOGY, UNIV. COLLEGE OF NORTH WALES, BANGOR, 

GWYNEDD LL57 2UW, ENGLAND) 

THE EFFECTS OF LOW TEMP. (5 AND 12 DEGREES CELSIUS) AND DROUGHT
 
TREATMENTS ON LEAF SOLUBLE PROTEIN CONTENT AND FREE AMINO ACID 
CONTENT WERE INVESTIGATED IN 4 SPECIES, WHICH WERE RANKED ACCORDING
 
TO CHILLING SENSITIVITY: PEA (CHILL-RESISTANT), MUNG BEAN (HIGHLY
CHILL-SENSITIVE], AND TOMATO AND FRENCH BEAN (INTERMEDIATE CHILLING 
SENSITIVITY). DROUGHT TREATMENT CAUSED A 30-40 PERCENT DECREASE IN 
PROTEIN LEVELS, AND IN ALL BUT MUNG BEAN A 100-200 PERCENT INCREASE 
IN FREE AMINO ACID CONCN. FOUR DAYS CHILi.ING AT 5 DEGREES CELSIUS, 
85 PERCENT RH, CAUSED LEAF WATER CONTENT TO DECREASE BY ALMOST 50 
PERCENT IN MUNG BEAN, BUT BY ONLY APPROX. 6-7 PERCENT IN THE OTHER
 
3 SPECIES. DURING THIS TREATMENT THE LEAF SOLUBLE PROTEIN CONTENT
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DECREASED IN ALL 4 SPECIES, ALTHOUGH THE WASDECREASE GREATEST AND 
MOST RAPID IN MUNG BEAN. IN THE CHILL-SENSITIVE SPECIES THE 
DECREASE IN PROTEIN CONTENT WAS ACCOMPANIED BY AN INCREASE IN FREE 
AMINO ACID CONTENT. WHEN PLANTS OF EACH SPECIES WERE CHILLED AT 5
 
DEGREES CELSIUS, 100 PERCENT RH, 
 WATER LOSS WAS GREATLY REDUCED OR 
PREVENTED AND THERE WAS NO SIGNIFICANT DECREASE IN LEAF SOLUBLE
 
PROTEIN. IT IS CONCLUDED THAT THE PROTEIN DECREASE WHICH OCCURRED
 
AT 5 DEGREES CELSIUS, 
 85 PERCENT RH, WAS A RESPONSE TO WATER LOSS
 
AND NOT THE DIRECT RESULT OF 
 LOW TEMP. HOWEVER, CHILLING AT 100
 
PERCENT RH DID CAUSE AN INCREASE 
 IN FREE AMINO ACID CONTENT OF THE 
CHILL-SENSITIVE SPECIES, SUGGESTING THAT THIS WAS A DIRECT RESPONSE 
TO LOW TEMP. ALTHOUGH DROUGHT TREATMENT CAUSED A 6-20 FOLD INCREASE 
IN FREE PROLINE CONTENT IN THE LEAVES OF THE 4 SPECIES EXAMINED,
 
CHILLING [5 DEGREES CELSIUS) AND 
 CHILL-HARDENING (12 DEGREES
 
CELSIUS) CAUSED LITTLE CHANGE IN FREE 
 PROLINE CONTENT, INDICATING 
THAT THE ACCUJULATION OF THIS PROTECTIVE AMINO ACID IS UNLIKELY TO
 
CONTRIBUTE 
 TO THE EFFECTIVENESS OF THE CHILL-HARDENING TREATMENT. 
(AS).
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18737 SISTRUNK, W.A.; REDDY, K.B.; GONZALEZ, A.R. 
 1982. Relationship of
cultivar and maturity to protein, fiber, and seed of canned green beans.
 

Arkansas Farm Research 31(3):6. Engl.
 

PhaF .us vulgaris. Cultivars. Maturation. Protein content. 
Fibre content.

Harvesting. Timing. Snap beans. Canned beans. Seed.
 

The effect of 7 green bean cv. (BBL-94, BBL-47, Tidalwave, Early Gallatin,
BBL-92, E-6207, and Exp. 611), 3 harvests at 3-day intervals, and 3 sieve
sizes (4, 5, and 6) on 
the quality of graded, snipped, and cut beans canned
by standard commercial procedures was studied. 
Fiber, seed, DM, and
shearpreas values were higher in cv. BBL-94 
(0.253%, 13.7%, 7.93%, and
123.4, lb/50 g, rest,.), Early Gallatin (0.1149%, 11.0%, 7.62%, and 
 106.5
lb/150 g, resp.), and Exp. 611 (0.179%, 10.2%, 7.39%, and 
 101.6 lb/150 g,resp.). Protein c":.ent was significantly higher in BBL-94 (1.35%) and Exp.
611 (1.27%). A'I quality parameters increased with a delay in haivest
(fiber content increasing more) and an increase in sieve size. The mean max. protein content of 1.3% was attained in the 3rd harvest and in sieve
size 6. Significant interaction was observed between cv. and harvest on
fiber, seed, and protein contents. Quality parameters also differed among
cv. depending on the sieve size. There was a highly significant correlation
between the Z seed and % fiber (r = 0.869), the % seed and shearpress (r = 
0.859), the . seed and % protein (r - 0.d87), and the % seed and the % DM
(r - 0.929). Protein content of canned green beans can be increased
significantly by delaying the harvest date without causing the beans toexceed the limits of fiber. Cv. with higher seed % reached higher levels of
 
protein. (Summary by EDITEC. Trans. by L.M.F.) C03 

0130 
23923 TWO0OOD, M.C. IIPLC1981. method for determining organic acids and

evaluation of selected organic acids, total acidity, pH, copper, iron
and added salt (Ha.CI) in four snap bean varieties as they relate tointernal can corrosion. Ph.D. Thesis. Fayetteville, University of 
Arkansas. 72p. Engl., Sum. Engl., 118 Refs. 
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Phaseolus vulgaris. Cultivars. Snap beans. Canned beans. 
Mineral content.
 
pli.Cu. Fe. Storage. Analysis. Temperature. USA.
 

A high pressure liquid chromatography method was developed 
to determine the

organic acid profiles of green beans. The 
 method requires further
 
refinement to separate acetic, lactic, 
fumaric, and succinic 
acids. Four
 
green bean var. were analyzed for organic acids, total acidity, pHl,Cu, and

Fe. The effects of these variables plus the effect of added 
NaCl were

evaluated in terms of their relationsiips to internal corrosion of laquered

tin plate cans. Raw, blanched, and processed bean 
samples were analyzed as
was the canned product at 8 and 12 ao. of storage at both room temp. and
38'C. Acids identified in green beans were: acetic, ascorbic, citric,

fumaric, lactic, 
malic, succinic, and trans-aconitic. Titratable acidity

increased significantly with each treatment interval except between 8-12
 
mO. at room temp. The pH1 of 
the slurry decreased significantly after
 
processing and continued to 
decrease significantly during storage except

between processing and 8 mo. at room temp. The changes in organic acids
did not account for the changes in pH1 and acidity, although there was apossible ielationship between I unknown peak and internal can corrosion. Cu 
was not related to internal corrosion. Fe conco. 
 (a corrosion indicator)

increased during storage and corrosion occurred at an accelerated rate at
38"C sto~age. Slimgreen was th most corrosive var. studied. There was no

significant difference in p1iof the slurry between the salt and the nonsalt
 
treatments of var. Early Gallatin; 
 however, there was a significant
negative correlation between the pli of the slurry of the nonsalt treatment

and the Fe level which indicated that there was a 
 relationship between

added salt content and increased corrosion activity 
in this var. (Summary
by Food Science and Technology Abstracts) C03
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20096 VAN BUREN, J.P.; LEE, C.Y.; 
MASSEi JL;IF, I.H. 1982. Variation of 

vitamin concentration and retention in canned snap beans from three 
processing plants during two years. Journal of Food Science 
47(5):1545-1548. Engl., Sum. Engl., 16 Refs. [New York State
 
Agricultural Exper'iment Station, Cornell 
Univ., Geneva, NY 14456, USA] 

Phaseolus vulgaris. Snap beans. Canned 
beans. Processing. Vitamin content.
 
Amino acids. USA.
 

A statistical evaluation of vitamin 
status during canning was obtained by

sampling raw, blanched, and canned snap beans. With the exception of folic
acid retention, it was not possible to distinguish the separate plants.
This leads to the expectation that the seasonal av. vitaminsof from
processing plants obtaining material from the same area would be similar.
Retention % were lower for thiamin, folic acid, and vitamin B than for
ascorbic acid which wa.; lower than for carotene. haw material was a source
of variation. 
Av. concn. in drained canned beans (dry wt. basis) were: 116 
mg ascorbic acid/lO0 g and 22, 3.4, 
5.3. and 7.3 micrograms/g of carotene,

thiamin, P6' and folic acid/g. resp. (Author's summary) C03 

0138
 
20613 VAN BUREN, J.p. 1980. Calcium binding to 
snap bean water-insoluble 

solids. Calcium and sodium concentrations. Journal rf Food Science 
45(3):752-753. Engl., Sum. Engl., 11 Refs., Illus. 

Phaseolus vulgaris. Snap 
beans. Ca. Pods. Mineral content. Canned beans.
 
Na. USA.
 

The degree of Ca binding to bean pod constituents under various conditions
 
of Ca and sodium salt concn. was determined using snap bean pods of var.
 
Tendercrop. 
A limit of Ca binding on insoluble solids of canned beans was
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approx. 10,000' mg/kg. This 
amount 'was increased in snap beans that
underwent 
a low temp. blanch. Sodium chloride decreased the binding of Ca
and the firmness of the canned beans. 
(Author's summary) C03
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3089 VEERABHADRAPPA, P.S.S. Multiple forms of carboxylesterases in the greenbean (Phaseolus vulgaris L. und pea ( Pisum sativum L.). Ph.D. Thesis. Corvallis, Oregon
State University, 1969. 106p. Engl., Sum. Engl., 88 Refs., Illus. 

Phaseolus vulgaris. Inhibitors. 1i)diol)sis. Enezy,'es. Analysis. Laboratory experiments. 

Aqueous extracts of peas and beans were subjected to zone electrophoresis on polyacrylamide
gel. By the zymogram technique at least 14 bands of esterase activity in beans and 7 in peas wereseperated. 4 -Naphthyl acetate, propionate and butyrate and AS naphthol acetate were used assubstrates to identify the esterases. Absence of activity with/3 -naphthyl laurate indicated theabsence of lipase-type activity in both aqueous extracts. All heterogeneous esterases wereclassified as aliesterases or carboxylesterases (EC 3.1.1.1.) based on their inhibitioncharactz~ristics with certain organophosphorus compounds. Carboxylesterases active towardphenyl propionate in protamine sulfate-treatedaqueous extract of the bean were separatedi nto 3fractions (S 1 , S 11and S III ) by gel filtration on Sephadex G-100, indicating that they are not ofsimilar mol size. Subsequent analysis of each fraction by polyacrylamide gel electrophoresis
showed that fraction S Icontained the 1st group of esterase activity; fraction S 11,the 1st and 2nd
groups; and S I, , the last moving 3rd group. Each fraction was further separated by tonexchange chromatography on DEAE- or CNI-cellulose. Preliminary studies revealed that the Ist group was cationic while the 2nd and 3rd groups were anionic at the pH used. Chromatography ofthe 1st group on CM-cellulose with NaCI elution resulted in 3 fractions CM i, CM 1 and CM IIIEsterase activity was separated into 3 fractions (DE , DE 1 and DE II I when S 1I waschromatographed on DEAE-cellulose. Fraction )E II was shown to contain only the 2nd groupof esterase activity. NaCI linear gradient elution of fraction S ,I on DEAE-cellulose resulted in 2fractions (DE 1v and DE v ). each of which contained 2 esterase bands. Inhibitor sensitivitydetermined with DFP', parathion and PCMB and substrate specificity towards 9 substratesindicated that there were similarities and variations among each of the fractions. The applicability
of the term "isozyme" to bean esterases was discussed; a hypothetical model accounting for themajority of the properties of these esterases was proposed. Although results indicate that thesecomplex forms of esterases were probably isozymes, conclusive evidence as to their isozymic
nature is still to be established. (Author's summarr) C03 
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25662. WAKARCHUK, D.A.; HAMILTON, 
 R.I. 1985. CELLULAR DOUBLE-
STRANDED RNA IN 
PHASEOLUS VULGARIS. 
 PLANT MOLECULAR BIOLOGY
 
5(1):55-63. 
 ENGL. SUM. ENGL., 22 REFS., ILLUS.
 
(AGRICULTURE CANADA, RESEARCH STATION, 6660 N.W. MARINE DRIVE, 
VANCOUVER, BRITISH COLUMBIA, CA;'DA V6T IX2) 

HIGH MOL. WT. DOUBLE-STRANDED [DL: RNAS HAVE BEEN DETECTED IN 
APPARENTLY VIRUS-FREE FR1ENCH BEAN CV. PLACK TURTLE SOUP. SEVERAL 
OTHER BEAN CV. WERE FREE OF DETECTABLE HIGH MOL. WT. OSRNAS. THE 
DSRNAS HAVE BEEN PARTIALLY CHARACTERIZED AND HAVE HOMOLOGY TO THE 
BLACK TURTLE SOUP GENOME AS WELL AS T( THE GENOMES OF OTHER BEAN 
CV. THE TM OF HYBRIDS FORMED BETWEEN BLACK TURTLE SOUP DNA AND 
DENATURED DSRNA HAVE BEEN ESTIMATED. (AS). 
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01415481 WHITLEY, E.J. The isolation and characterization of aprotei.e inhibitor from
the navy bean. Ph.D. Thesis. Bloomington. Indiana University. Department of
Biochemistry, 1973. 160p. Engl., 101 Refs.. Illus. 

Phaseolus vulgari3. Enzymes. Proteins. Amino acids. Analysis. Inhibitors. USA. 

'Two proteins were isolated from tilenavy bean( Phaseolus vulgaris) that had the ability to inhibit
the actis ity of trypsin and chymotrypsin. Each inhibitor was demonstrated tobe homogeneous by
ion-exchange chromatography, gel fitratiot, 
 acrylarmide gel electrophoresis, and by the
possession of a single amino-terminal 
 residue. Amino acid analysis showed that the inhibitors are
distinct proteins. ':thave similarities in their compositions. A convenient technique, giving both
 
q ualitative and quantitative inforniation. was developed to show that the inhibitors form enzyme-
Inhibitor complexes ii reacting with trypsin at neutral pli. while at a lower pti. a complex did not
lorin. The ki. at pII 8,was calculated to be 2.0 x 1ltIM. The specific activityof the inhibitor was
measured 
 by quantitating its effect on try'ptic hydrolysis after determining the concentration ofactive trypsin hx acti~re site titration. This overcame the problem laced by many researcherswhose inhibitor assays were inaccurate due to a lack of knowledge about their enzyme; i.e., it is
Imnpossible 
 to nIo.ht. lillicheni 'viitei, infihiied ulcsI.' itiestartinig enzvyne concentration iskiio(ti Lxpcriinclit e.t.ralso cailTied out to ,huts tlilteach assiv\ elnplo ed first-order kineticstiteli/vine and ilfhitlor , A pfeliICIxiionLI [ to0d%t11ir p',1, Iii the atbsence of substrate, wasMicluiHt i0 alloM tileIIliibtitoi 1t CXCII ltsIII \1iiini iiihiibtioll. Ilie choice of Substrate for theasa ,,aSdeninnsII.lcld to tllect the dc,y ree of iiiiiihtion. suggesting that inhibitorand substrate
coiiipcte hr ihie en/ .r 
I lie spectfic acti%t ot thefnhibitor iiiged from 1.54. .06to 2.98 -. 07
lor the 7 substratrcs 
 fi trvpsin tested. I licssa\ for Ithibitiotn ater preincubation at pit3 yielded.hiwer specific actiiit\ than alIcipIt S piCilnteUh.1ti for all sutbstrat. The phenomenoncortesponded stith die abilit%ot inibitoi tocrniplc.x ifth at p1iS but not at pH 3.trypsin
Ilo (lever (ifdie degee the pl effect %sasnot identical hiiall substrates those for which thelowest specific atiL,it 'ti% obtaiied %keicnt affected b,%the change in the piloifpreincubation.
.\ inidel based on tile theaftect of .inlluS cOiLIftiOn, ilthe etlifibirtuinl between the enzymeirihibitor oCoIplex % titi frec cn/yite ard infliibitor wasdevclopcd to explain this differential effectoh picuClIbati lrl Jill.Acr lnldatgelclecirOphoresis indicated that treatment of navy bean
inhibitoi v ith
itryps n
nduced ;tstructural modification Ii ithe Inhibiltor. Thealtcration was moreplntoouiiced itte treatmient ttipil ,1than after pIt 8 and was dependent upon the length ofexposure to tr\ psin ;iti the en/yine cocentiation. I liedegree of modification was inversely
related to tie effect ot preinctbation pilon 
specific activity; i.e., inhibition was minimal andImodiicaton was inaxiimal afitertreatment at low pil. Modification thus provided a chemical
basis for the effect on equilibrium discussed above. (Suittnari hi 
 lDisserlationAbstracts) C03 

0142 
29130 ZONNEVELD, H. ; KLOP, W.; GORIN, N. 1984. AnaLysis of unboiled and
boiled beans for chLorophylls and pheophytins 
by thin-Layer chromatography
and fluorimetry comparison with spectrometry. Zeitschrift fur Lebensnittel-

Untersuchung und-Forschung 178(1):20-23. En., 
Sun. De., En., 11 Ref.
 
[Sprenger Inst., 
P.O. Box 17, 6700 AA Wageningen, The Netherlands]
 

Phaseolus vuLgaris. Snap beans. Dilorophyll. Analysis. Netherlands.
 

A method is described that permits estimation of chloruphylls a and b and
pheophytins a and b in green beans. 
 Pigments were extracted with acetone
 
and subjected to TLC on commercially prepared plates. 
The separated
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pigments were measured by irradiation at wavelength 360 nt and fluoresconc
above 630 nm on the pLate. Data were compared with those obtained by a
spectrophotometri c method of pigment extract without purifi ction. Don cn.
of pheophytin b obtained by 2 equations with the spactrophotometri c method 
onfli cted with one another and with the new method. Extrapolation of

retained chlorophyll b to zero time of boiling 
gave a more appropriate

result with the results from this new method. (AS]
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14252 DENNY, S. Homestead snap beans-top management beats weather anddisease. Florida Grower and Rancher 71(1):4.6. 1978. Engl., Illus. 

Phaseolusvulgaris. Productivity. Yields. USA. 

The good results obtained in a 600-ac snap bean cultivation in Dade County, Florida (USA)are reported, where a total of 3000 ac of snap beans are produced in 7mu. A yield of 132bushels/ac was obtained by a complicated spray program applied by airplane in close collaboration with commercial firms and during tough weather and disease conditions. (Summary by LB. Trans. by LA.F.) D00 

0144 
23360 FADDAD, N.1. 1985. Bean production in 
 Jordin. In AegIcnalWorkshop in Potential for 
Field Beans (Phaseoltiq 'ulv'.ri; 
L.) In West
Asia and North Africa, Aleppo, Syria, 1983. ProceedTns. l, 'oiohi,

Centro Internacional de Agricultura Tropical, pp.44-4'. Engl., 
2 efs.,Illus. [Univ. 
of Jordan, Faculty of Agriculture, A--an, Jordanj
 

Phasolus vulgaris. Snap beans. 
Production. Cultivars. 
Y eld,. Cul:.vation
systexs. Diseases and pathiogens. Fusarium solan] 1 entol i. ?.-nilctorlitsolani. Colletotrchuo 
lindemtnhianiln Uromvco2s JthpulI. 
[-'VLopzant.
 
Jordan.
 

Beans are widely onsu-ed as fresh (groen) pods in Jordan. The crop, asdry beans, is not produced in the country 
and is entirely irpsrted.
Fresh-pod beans aro grown in the Jordan Valley under Irrigatio:n; c.. Astroand Wade are widely grown. Major diseases affecting tkil: crop are 7usariursolani, Rhizoctonla soi'ni, Colletotrichum lindemutnianum, and roevcespha5eoli. Little research has been conducrcd or th, orop becaues of thesmall area it occupies. Research should be initiated to deter-ine thefeasibility of dry bean production in 
this country. (Summary by T.F.) DO
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23364 MORENO, M.-T.; MARTIN. 
 . CUBERO, J.I. 1985. Bean production
in Spain. In Regional 
 Workshop In Potential for Field Beans
(Phaseolus vulgaris 
L.) in West Asia and 
North Africa, Aleppo, Syria,
1983. Proceedings. Cali, Colombia, 
Centro Internacional 
de Agricultura
Tropical. pp.70-85. Engl., 
 6 Refs., Illus. [Inst. 
 Nacional de
Investigaciones Agrarian, Apartado 240, C6rdoba, hspafal
 

Phaseolus vulgaris. Plant geography. Development. Consumption. Snap beans.
Production. Yields. Seed 
 characters. Cultivars. 
Cultivation systems.

Cultivation. Rotational crops. Spain'.
 

For the last 50 yr common bean (both dry and green) has been the most 
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important legume in Spain. 
 Although the area planted 
to dry beans as well
 as that planted 
to most other legumes has decreased, the demand for some ofthose used for human consumption has increased and market prices have risengreatly. Insects and diseases, production costs, and environmental and
inetitutional factors 
 have been identified as 
 the major producticn
conatrailnts 
 in this country. Economic importance, yield trends.

consumption patterns, 
bean types used in the different regions, andcropping systems are indicated. Research activities 
on co=on beanti to
date have been left in the hands of private firms and to the farmers'initiative. More progress has been made with 
the green product than with
dry seeds, even though farmers have been able to produce dry. products ofoutstanding quality. Systematic work on breeding and 
agrono=y is urgently
required, mainly for dry bean production. (Sutrmar' by T.F.) :'Y 
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17471 OHLANDER, L.J.R. 1980. 
 Research on haricot bean (I'hiaseolus vulgarisL.) production in Ethiopia 1972-1976. Uppsala, Sweden, Swedish University ofAgricultural Sciences. Department of Plant Husbandry. Report no. 82. 2 8 8 p. Engl.,
Sum. Engl., 131 Refs., Illus. 

Phaseolus vulgaris. Snap bean. Developmental research. Cultivation. Planting. Timing.Weeding. Water requirements. Climatic requirements. Cultivars. Adaptation. Yields. Selection. Seed. Protein content. Ophiomyia phaseoli.Seed treatment. Ethiopia. 

Research on haricot (Phaseolusrulgaris) in Ethiopia from 1972-76 is summarized. In field
trials, yields 3 times the present av. agronomic yield of 0.7 t/ha were obtained usingsuitable cv. and cultural practices. The doubling of agronomic yield by modifying traditionaltechnology was envisaged. Variation in disease resistance and disease attack were responsiblefor the differences in yield shown by the cv. tested. Variation in rainfall affected yield inarid areas. The reduction of runoff by soil ismanagement to improve soil infiltrationsuggested. A suitable environment for growing 1'. riugariswas 1400-2000 m alt.; av. max.temp. 30-32'C; av. min. temp. 10-12'C; and 350-500 mm rainfall in the Ist 70-100 days ofgrowth, followed by dry weather. Hand weeding 25-35 days after sowing was usuallysufficient. The application of 40-70 kg 1',O, and 20 k, N/ha in the humid areas wasadequate. Rhizobium inoculation gave no positive effects unless l'hascolus beans had notbeen grown in tic soil previously. The optimum crop density was 300,000 plants/ha.Harvesting was successful after 70% of the pods had yellowed until 10 days after all tileseeds had hardened. The no. of hard-shelled beans which did not readily imbibe water wasincreased by early harvesting. Earl)' sowing of l. rulgaris in the main rainy season gave the

highest yield. (Summary b), Field Crop Abstracts) D0O 101 

0147 

7212 ROOS, E.E. and MANALO, J. R. Effect of initial seed moisture on snap bean 
emergence from cold soil. Journal of the American Society for Horticultural Science 
101(3):321-324. 1976. Engl.. Sum. Engi., 20 Refs. 

Pha.reolus vulgaris. Germination. Emergence. Seed. Seed characters. Water requirements. 
Temperature. USA. 

The moisture content of french bean ( Phaseolusvulgaris L.) seeds used in commercial plantings
ranged from 7.7-13.7% on a fresh weight basis. Bean seeds having initial seed moisture contents
above 12%, had higher field emergence than lower moisture seeds. particularly at soil 
temperatures below 100C. The high-moisture seeds quickly lost moisture when planted in very drysoil. Laboratory germination was improved a lesser amount by raising initial seed moisture 
content. (Author's summary) DOO 
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0148 
23368 S/AKAR, D. 1985. Bean production in Turkey. In Regional Workshop

in Potential for Field Beans (Phascolus vulgaris L.) in West Asia and 
North Africa, Aleppo, Syria, 1983. Proceedings. Cali, Colombia, Centro 
Internacional de Agricultura 
 Tropical. pp.116-123. Engl.. Illus.
 
[National Food 
Legume, Middle Anatolian Regional Agricultural Research
 
Inst., P.K. 226 Ulusu, Ankara, Turkey]
 

Phaseolus vulgaris. Plant geography. Cultivation systems. Snap beans. 
Seed

characters. Production. Diseases and pathogens. injurious insects.
 
Development. Turkey.
 

Dry beans rank 3rd In area and production among food legumes grown in 
Turkey. Beans often are grown under 
irrigation, except in the rainfed area

of the Black Sea coast. So far, there are no registered cv. and all 
existing types are local mixtures often grown with agronomic neglect.

Agroecological zones, cropping systems, irrigated and rainfed bean 
regions,
 
and production constraints are described. Recearch 
activities on food

legumes in Turkey started in 1965 at the Eskisehir Instiute followed by
the Agean Region Agricultural Research Institute at Izmir. Both of them 
have collected 
some local bean germplasm (less than I000 accessions).

Because 
of severe halo blight incidence in the nurseries, a crossing
 
program has been to
started transfer resistance from Phaseolus coccineus

and P. vulgaris lines to the adapted local lines. Attempts will be made 
with regional and international centers such as CIAT to obtain the 
necessary collaboration for improved germplasm, training, and information
 
exchange. (Summary by T.F.) DOO
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14276 WRIGHT, R.M. Seed size studies in dwarf french beans. Australian Seed 
Science Newsletter 5:120-125. 1979. Engl. 

Phaseolus vulgaris. Fertilizers. Seed characters. Climatic requirements. Spacing. Cultivation. 
Australia. 

The effect of N fertilization (0-200 kg/N/ha applied 10 days after emergence and a sidedressing of 0-90 kg N/ha), plant density, and environment on seed size of dwarf french
beans in Bowen, Queensland (Australia). Only the environment affected seed size. Early
plantings, as soon as possible after the rainy season (Dic.-March), are recommended. 
(Summary by LB. Trans. by L.M.F. DOG D04 

DO1 Soil, Water, Climate and Fertilization 
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4977 ABRUNA, F. et al. Response of green beans to acidity factors in six tropical soils. 
Journal of Agriculture of the University of Puerto Rico 58(l):44-58. 1974. Engl., Sum. 
Engl., Span., 5 Refs. 

Phaseolus vulgaris. pH. Soil analysis. Ca. Productivity. Leaves. Mn. Al. Yields. 

The effect of soil acidity factors on yields and foliar composition of intensively managed green
beans was determined in ultisols and an oxisol typical of the humid tropics. Beans responded very
strongly to liming en all 6 soils. Leaf Ca content increased and Mn content decreased with 
increasing lime rates and with yields. Bean yields increased with increasing soil pH to about 5.2, at
which level these soils contained essentially no exchangeable Al. Bean yields increased with 
increasing exchangeables soil base content to about 70% saturation based on cation exchange
capacities as determined with ammonium acetate at pH 7. Bean yields increased with decreasing 
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exchangeable soil Al to essentially 0. Soil pH and exchangeable base and Al contents were 
effective criteria for liming these sods. (Author's summary) DOI 

0151
 
7814 ASIF, 
 M.I. and GREIG, J.K. Effects of seasonal interaction of nitrogen,
phosphorus, and potassium fertilizers on yield and nutrient content of snap beans 
(PhaseolusvulgarisL.) Journal of American Society for Horticultural Sciences 97(/a): 44 
47. 1972. Engi., Sum. Engl., 20 Refs., Illus. 

Phaseolus vulgaris. N. P. K. Ca. Mg. Zn. Pods. Fertilizers. Yields. Plant nutriction. Field 
experiments. Experiment design. 

Infield trials in 1968-69 Phaseolus vulgaris was given 0, 60. 120 or !80 lb N 'acre, with or without 
43 lb P and 83 lb K/acre, Increased N applications resulted in increased pod yields, higher 
contents ofK, Ca, Mg and Zn in the plants and accumulation of nitrate N in the pods. Appiied PK 
reduced pod yields and increased Fe content of plants, but antagonized the uptake of Mlg and Zn. 
Pods showed the highest accumulation of N, P and Zn; leaves the most K, Ca. Nig, Fe and Mn; 
and stems the most Cu. In general, beans had a higher nutrient content in the spring than in the 
autumn. (Summary by Field Crop Abstracts) DOI COI 
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25302 111IUK,A.A. I183. 'bv.!;iological ;oTiuvivid rt spon.e,, of s;nap beans 

(phlscooi ; vtlgnrif) to 'atet ,vt l;,Ii ii.,. ]'hs.l. "lhesis. Corvallis,
Oregon State Iniver;itv. 23f1,. Ing I., ';tm. I1ir.., '1 1efS. , s.MIUl 

1laseoluS vul!t'ris. Cater striess. I rrign t ion. Growth. leaves. Photo
synthesis. Yields. Yield components. Snap beans. l'SA. 

in fteld tiial!; in o epori, LISA, In I'n11( ;1iw ' l with P1l':Sleolus- vulgarls
('V. (Iiigon 161.1/ , olnl ,. :. i I ) liv tlo% , Ill mlt l.t l hak;itcs was 
11ul tol t't t hrongthout tht , ii, hli ,cn ;on to i iru lv, mloderately, and 
itistr ssed ';ltcr treattneltS. W4hi le lit' plantLS w.ere able to adjust
osmotically to maintain turgior unde, !;evere iatel !;tress, pod no./plant was 
reduced by 50% ord vields wert, rtorc(-d from 11.58 (nstressed) to 8.28 t 
pods/ioa (severely Lrvt, scd) . I1rltl 'ultLuril AI,;t ract. 
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22919 BONAMNO, A.R. 1983. Effects of irrigation scheduling, using


remotely sensed canopy-air temperature differentials. on water relations
 
yield, and quality of snap beans (Phaseolus vulgaris L.). Ph.D. Thesis.
 
Corvallis, Oregon State University. 175p. Engl., Sum. Engl., 191 Refa.,
 
Illus.
 

Phaseolus_ vulgari. Irrigation. Timing. Water stress. Snap beans. Canopy.
Temperature. Cultivars. Soil moisture. Yields. Yield components. Plant
 
development. USA.
 

Field expt. were conducted in Oregon (USA) in 1981 and 1982 to develop a
 
method 
for using remotely measured leaf canopy-air temp. differences,
stress-degree-days (SDD), to schedule Irrigations 
and to evaluate the
 
effects of differential irrigation 
on snap bean cv. Oregon 1604 and
 
Galamor. Effects on soil water potential, leaf water potential, leaf
 
osmotic potential, leaf turgor potential, leaf transpiration, leaf
 
diffusive resistance, plant growth and development, yield components, and
 
pod quality factors were measured. To schedule irrigations, various levels
 
of positive SDDa, measured daily 
at midday, were allowed to accumulate 
between irrigations. When air VPD were small, water-stressed plants had 
positive SDDs and well-watered plants had negative SDDs. When VPD were 
large, SDDs were always negative (canopy temp. were cooler than air temp.).
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At these high VPD. temp. differences between leave% of well-watered and 
stressed plants were as much as 5-7C. A model is presented in which SODs
 

can be adjusted based on the expected SDD of well-watered plants at a given
 
VPD. With this modification, irrigations can be adequately scheduled using
 
only canopy temp., air temp., and RH measurements. In both seasons, yield
 
was strongly related to av. soil water potential at 0-45 cm depth. In
 
1981, evaporative demand on the crop was much higher than in 1982. As a
 
result, yields in 1982 were at least 5 t/ha greater at a given soil water
 
potential than in 1981. Under water stress, total leaf are./plant was
 
reduced more by a decrease in area/leaf titan by a reduction in leaf no.
 
Leaf water potential was not consistent'with level of plant %.ater stress.
 
Although some osmotic adjustment occurred in stressed plants, leaf turgor
 
potential was still generally lower than in well-watered plants thruougout
 
the day. An leaf water potential decreased from early morning itiruugh
 
midday, transpiration rates Increased due to increasing evaporative demaid.
 
Leaf diffusive resistance also increased with decreasing leaf water
 
potential, but a threshold value for stomatal closure was not demon:;trated.
 
(Summary by Dissertation Abstracts International) DOI
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20078 BONANNO, A.R.; MACK, H.J. 1983. Use of canopy-air temperature
 

differentials as a method for scheduling irrigations in snap beanr.
 
Journal of the American Society for Horticultural Science 108(5):
 
826-831. Engl., Sum. Engl., 23 Refs., Illus. [Dept. of Horticultural
 
Science, North Carolina State Univ., Raleigh, NC 27650, USA)
 

Phaseolus"vulgaris. Irrigation. Temperature. Canopy. Snap beans. Rainfall.
 
Yields. USA.
 

Two field expt. were conducted at the Oregon State U. Vegetable Research
 
Farm (USA) during 1981-82 to determine the feasibility of using midday
 
canopy temp., measured with an infrared radiation thermometer, for
 
irrigation scheduling in Oregon 1604 and Galamor snap beans. Treatments
 
which allowed various levels of positive canopy minus air temp. differences
 
[stress-degree-days (SDD)] to accumulate between irrigations were evaluated
 
along with a treatment irrigated at 4 growth stages, a dry treatment, and a
 
control treatment which was irrigated at -0.06 MPa soil water potential
 
(SVT). Diurnal measurement of canopy and air temp. indicated that the
 
greatest differences between canopy and air temp. occurred near noon. In
 

1981, all treatments irrigated by an accumulation of positive SDD had
 
reduced yields compared with the "antrol SWP treatment. In 1982, under
 
higher rainfall and lower air satu tion vapor pressure deficits (VPD) than
 
ir 1981, yields of the SDD irrigated treatments were comparable with those
 
obtained with the SWP treatment. Accumulation of positive SDD values to
 
schedule irrigations was adequate when midday VPD values were low.
 
However, when high VPD occurred, SOD values were always negative. A model
 
is presented in which SDD values can be adjusted for environmental
 
variability to more accurately schedule irrigations. Measurements of air
 
temp. within the canopy were made and compared with surface canopy temp.
 
measured with an infrared thermometer. Regression analysis showed t at
 
canopy temp. could be predicted using the air temp. within the canopy (R = 
0.89). The sum of SD1P values for the season was used to estimate canning 
maturity pod yield (R - 0.65). (Author's summary) DOI 
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20080 BONANNO, A.R.; MACK, H.J. 1983. Water rela-tions and growth of snap
 
beans as influenced by differential irrigation. Journal of the American
 
Society for Horticultural Science 108(5):837-844. Engl., Sum. Engl., 31
 
Refa., Illus. [Dept. of Horticultural Science, North Carolina State
 
Univ., Raleigh, NC 27650, USA]
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Phaseolus vulgaris. Cultivars. Irrigition. Growth. Plant development. Water
 
content. Leaf area. 
Osmotic potential. Stomata. Transpiration. Water 
stress. USA. 

Two field expt. were conducted to evaluate the effects of differential 
irrIgation on plant growth, development, -tnd water status or 2 snap bean
c%., Oregon 1604 and Galamor. Plants were 
grows at various irrigation

levels 
 ranging from a well-watered control 
 tc a dry treatment which

received only one Irrigation to 
establish plants. Measurements on plants

sampled weekly at 6 times during the growing season s.,ou,.d that cutal plant
dr. wt., total leaf dry wt., total leaf area, av. are.,/leaf, and no. ofleaves/plmat wre reduced by water deficits in both cv. Also, for both cv., toLal leaf area/plant was reduced more by a decrease in area/leaf than
by r. reduLtion in leaf no. Specific dry le,-f wt. was higher in the drier 
treatments. During each year, a significant difference between 
treatments

occurred earlier thein season for total leaf area/plant than for tor.,nlant vt. At predawn, leaf wirer potential was always more negativ in the
dry treatment than in the control. Early in the season, there was nosignificant difference 
in midday leaf water potential between tne control
 
and dry treatment. Later, as soil 
water 17ecame limiting, -he dry treatment

had a more negative leaf water potential than the control. Near the end of

the season, after the dry treatment had been subjected 
to a long period ofwater stress, middai leaf water potantial was more negative in the ce:.rrol
than in the dry treatment. Although some osmotic adjustment occurred inthe dry treatment, leaf turgor potential wa!; generally lower than in the
control throughoutt the 6ay. As leaf water potential decre.!sed irom early
morning through midday, transpiration rate, increased due to an increase inevaporative demand on the leaves. Leaf ditfusive re';istance also increased
with decreasing leaf water potential but a threshold value ior stomatal 
closure was rot demonstrated. (Author's summary) D01
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20079 BONANNO, A.R.; MACK, 1.J. 
 1983. Yield components and pod quality


of snap beans grown, under differential irrigation. Journal of the
American Society for Horticultural Ssience 108(5):832-E36. Engl., Sum.
Engl., 22 Fefs., Illus. IDept. of Horticultural S-ience, North Carolina 
Stare Univ., Raleigh, NC 2765C, USA] 

Phasoolus vus !arion. Snap beans. 1; rigation. Y.elds. Yield components.
Cultivars. Soil moisture. Water requirements. Water stress. USA. 

Field expt. were conducted co evaluite the effects of differential irriga
tion -reatmenti- on the vield and pod quality of Oregon 160)4 and (;alamor
snap beanis in 1981 and 198Z at the Uregon State U1. %'egetableResesrch Farm(USA). Treatments in which various levels of positive zaaoy minus air
 
temp. differencea istress-deg Pe-days (FDD)] accumulated 
 between irrigr
tions were evaluated along with irrigation at 4 growth stages, a dry

treatment which received only 
 one irrip,,tlu to establishn plants, and acont.ol treatment irrigated at -0.06 Mila soil water potential (SWP). Inboth seasons, yield was related strongly to the av. sail water potential
from planting to harvest. Yields in 
1982 were at least 5 MT/ha greater at 
a gi en av. oil water potential than in 1981. Yields of Oregoi 1604 and
Galamor were similar under adequate irrigation, but under greatest waterstress, yield of Oregon 1604 was l1igler than for Galamor. Pod no. was
reduced only in the dry trea tment. Percentage of set pods, pod length, and 
no. of seeds/ tod were ali reduced b,'low irrigation, whlie fiber content ofpods and wt./seed were increased by low irrigation. (Author's summary) D01
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19951 BROUWER, H.M.; STEVENS, G.R.; FLETCHER, J.G. 1981. Difterential
 

varietal response to zinc foliar sprays in navy beans (Phaseolus
 
vulgaris). Queensland Journal of Agricultural and Animal Sciences
 
38(2):179-185. Engl., Sum. Engl., 12 Refs., Illus.
 

Phaseolus vulgaris. Fertilizers. Leaves. Zn. Cultivars. Mineral content.
 
Yields. Snap beans. Australia.
 

Rain-grown trials were conducted from 1973 to 1975 on the southern Darling
 

Downs (Australia) to assess the effects of foliar applications of zinc
 

sulphate heptahydrnte on yield of 5 navy bean cv. (Selection 51, Selection
 

46, Selection 39, Gallaroy, and Kerman). Yield increases of up to 86% were
 

obtained, though var. responses to Zn application varied markedly. Dry seed
 

beans harvested from Zn-sprayed treatments accumulated significantly higher
 

Zn levels than beans from control plots. Severity of Zn deficiency
 

symptoms early in the season correlated significantly with yields obtained
 

at the end of the season. Appropriate early treatment of plants showing
 

deficiency symptoms could reduce the effects of Zn deficiency and enhance
 

yields. (Author's summary) D01
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8597 BUBENZER, G.D. and WEIS, G.G. Effect of wind erosion on production ofsnap 
beans and peats. Journal of American Society for Horticultural Science 99(6):527-529. 
1974. Engl., Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Climatic requirements. Erosion. Yields. Seedlings. Irrigation. Growth. 
Mechanical damage. Plant physiological disorders. 

Yields of Phaseolus vulgaris plants were reduced 8% by exposure to winds of 15.5 m/sec for 20 
min during the seedling stage and by 14% when flowering plants were treated. Pea yields were 
reduced 16%, but losses were not significantly affected by growth stage. Bean losse from plots 
treated during early growth were attributed to mechanical mage to the plant caused by the 
abrasive action of suspended sand particles and to wind desiccation. Losses from plants treated at 
later stages were attributed to loss of buds and blossoms. Physical damage war not as apparent in 
peas as in beans. Yields of beans and of peas were inversely related to soil loss when plants weie 
exposed to wind at the seedling stage. (Summary by Field Crop Abstracts) DOI E06 

0159 
23387 BUSADA, C.J.; MILLS, II.A.; JONES JUNIOR, J.B. 1984. Influence 

of foliar-applied NO and NH on dry matter and nitrogen accumulation 
in snap beans. Hor[Science 4 t9(I):79-80. Engl., Sum. Engl., 6 Refs.
 
[Dept. ot Horticulture, Univ. ot Georgia, Athens, GA 30602, USA]
 

Phaseolus vulgaris. Snap beans. Fertilizers. N. Dry matter. Translocation.
 
USA.
 

Expt. were conducted to evaluate the effect of weekly foliar applications
 
of N fertilizer solutions containing NO3 or NO4 ions applied at a rate of
 

22.4 kg/ha (10 ppm) on D and N accumulation in snap bean. These 
applications significantly reduced DH, N accumulation, and yield of Blue 
Lake 2/4 snap bean grown in solution culture. The reductions in DM and N 
accumulation were greatest with the NH4-N vs. the NO -N foliar treatment. 
Data obtained indicate that the cultural practice of applying Nil 4 or NO3 
fertilizer through an overhead irrigation system may reduce snap bean 
yield. (Author's summary) DO
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8331 CHIPMAN, E.W. and MacEACHERN, C.R. Effect of nitrogen, phosphorus and 
potassium on yields and nutrient levels in snap beans. Communications in Soil Science and 
Plant Analysis 8(3):183-194. 1977. EngI., Sum. Engl., 10 Refs. 

Phqseusvulgaris. N. P. K. Ca. Mg. Leaves. Fertilizers. Yields. Pods. Analysis. Plant nutrition. 
E0eriment design. Field experiments. 

French beans (Phaseolusvulgaris) were grown on 4 commercial fields with fertilizer treatments
consisting of three rates of NPK in all combinations. Yields and levels of N. P, K, Ca and Mg in
leaf tissue were measured. There was a reduction of foliar Ca from the addition of N fertilizer. No 
other :onsistent response pattern emerged. (Author'ssummary) DOI 
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11185 COERTZE, A.F. Irrigation of gren beans. Farming in South Africa. Vege
table Series II. Green Beans and Green Peas F.1/1978. 2p. Engl., Illus. 

Phaseolusvulgaris Water requirements. Irrigation. Cultivation. South Africa. 

Some considerations axe given on the importance, the amount and method of irrigation thatshould be used in green bean cultivation. An adequate irrigation increases yields and the no.of pods and produces more vigorous plants; however, it can also contribute favorably to thedevelopment of weeds. The effective rout depth of green beans is 450 mm. The amount ofwater needed for germination depends on the type of soil and can vary from 25 mm on asandy soil to 60 mm on a clayey soil. After emergence, an irrigation of 35 mm is sufficientfor a period of 10 days; after flowering, 35 mm/wk.should be provided until the momentof harvest. The total amount of water required for the crop is 355 mm; if the efficiency ofthe irrigation is taken into account, 450 mm should be provided, this without taking intoconsideration rainfall. The advantages and disadvantages of sprinkler and flood irrigation are
presented. (Summary by C.P.G. Trans. by L.M.F) DO1 

0162 
11641 COERTZE, A.F. Climate and soil requirements for green beans. Farming
in South Africa. Series: Vegetable Cultivation in South Africa. Green Beans and 
Green Peas no. B.1/1977. 2p. Engl., Illus. 

Phaseolus vulgaris. Climatic requirements. Soil requirements. Diseases and pathogens. South 
Africa. 

Edaphoclimatic requirements for snap bean cultivation are described. Optimum daily temp.for growth, quality and yield varies between lb-21°C. Temp. > 35°C cause flowers to abortand yield decreases. Night temp. < 5°C cause damage to the seed production in pods. Halo
blight, pod rotting caused by Borrytis and anthracnose can occur in wet conditions, whichalso cause difficulties during harvesting. Dry winds adversely affect pollination. Snap beansrequire deep, well-drained but water-retaining soils. Optimum pH of the soil varies between6.0-6.5. The crop presents toxicity in soils with high Bo content. The best results have beenfound in medium loamy soils and adequate fertilization is important for an excellent pro
duction. (Summary by C.P.G. Trans.by L.M.F. DOI 
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11189 COERTZE, A.F. and JACKSON, D.C. Fertilization of green beans. Farm
ing in South Africa. Vegetable Series II. Green Beans and Green Peas E.1/1977. 3p.
Engl., lilus. 

Phaseolus vulgaris. Planting. Fertilizers. N. P. K. Zn. Mn. B. Mineral deficiencies. South Afri
ca. 

Recommendations are given on the date and rates of NPK application in green bean crops 
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and Zn, Mn and B deficiencies are described including the rates and ways of applying trace 
elements for correction. Foliar nutrition and the inoculation of seed with N-fixing bacteria 
have not given positive results. The crop should not be planted more than once in 3 yr and 
green peas (Pisum sativum) should not precede or follow green beans to avoid the incidence 
of pathogens in the soil. (Summary by C.P.G. Trans by L.M.F.) DOI 

2972 0184 

DAIZ, J. E. Some effects of alternating temperature on the growth of rench bean 
plants. Annals of Botany (N.S.) 28(109):127-135. 1964. Engl. Sum. Engl.
15 Pe'fs. Illu3.
 

Phaseolus vuigaris. Plant physiology. Temperature. Growth. Plant developmeitt. 
Leaves. Leaf &eca. Plan assimilation. 

In the main experiment described plant dry weight and leaf area, relative growth
rate, net assimilation rate (on an area basisa, leaf-wpight ratio and leaf-area
 
ratio were studied for plants grown under a range of temperature rdgimes and in 
12-hour days. Comparisons under conditions where the mean temperature was the
 
same showed thet final dry veight and leaf area were greatest at constant temper
ature and least where the temperature fluctuated about the mean value. These 
findings are discussed in relation to the concept of thermoperiodism, and in 
relation to the significant effects of day and night temperature upon the develop-, 
ment of leaf area. (Author's summary).
 

0165 
*DOBRZANSKI, A.; FAJKOWSKA, H. 1974. Influence of organic and 

mineral fertiLization and crop rotation on weed infestation in 
vegetable.. In Antoszewski, R.; Harrison, L.; Zych, C.C., ads. 
International Horticultural Congress, 19th. Warsaw, 1974.
 
Abstracts of Contributed Papers, Proceedings. Skierniewie, 
Poland, Research Institute Vegetable Crops. p.234. 
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9056 DOSS, B.D., EVANS, C.E. and TURNER, JL. Irrigation and applied nitrogen 
effects on snap beans and pickling cucumbers. Journal of the American Society for 
Horticultural Science 102(5):654-657. 1977. Engi., Sum. Engl., 14 Refs., lllus, 

Phaseolus vulgaris. Irrigation. N. Growth. Rainfall data. Yields. USA. 

Field studies were conducted to determine the response of french beans (Phaseolus rulgaris)and 
cucumbers (Cucumis sativus) to no, intermediate and high irrigation with 0, 65, 100 and 135 kg 
N/ha on beans and 56 and 112 kg N/ha on cucumbers. Intermediate irrigation increased 
marketable yields, but high irrigation did not. Average french bean yields for the 3-yr period by
soil water regimes were 5800, 7000 and 6800 kg/ha for no, intermediate and high irrigation, 
respectively. Applied N increased yields, with the 3-yr av bean yields being 4600, 6600, 7200 and 
7700 kg/ha for 0, 65, 100 and 135 kg N/ha, respectively. There was a greater response to N 
fertilizer on the speing crop than on the fall crop. (Authors sumnary) DOI 
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25891. DRAKE, S.R.; SILBERNAGEL, M.J.; DYCK, R.L. 1984.
 

THE INFLUENCE OF IRRIGATION, SOIL PREPARATION AND ROW SPACING ON
 

THE QUALITY OF SNAP BEANS, PHASEOLUS VULGARIS. JOURNAL OF FOOD
 

QUALITY 7[1):59-66. ENGL. SUM. ENGL., 15 REFS. (UNITED
 

9.4 



STATES DEPT. OF AGRICULTURE, AGRICULTURAL RESEARCH SERVICE, P.O. 
BOX 30, PROSSER, WA 99350, USA]
 

IRRIGATION FREQUENCY INFLUENCED QUALITY OF FRESH, CANNED, AND 
FROZEN SNAP BEANS; SUBSOILING INFLUENCED QUALITY OF FRESH SNAP
 
BEANS. THE SEED INDEX OF FRESH SNAP BEANS WAS REDUCED WITH OPTIMAL 
IRRIGATION AND SUBSOILING AS AGAINST DEFICIT IRRIGATION AND NO
 
SUBSOIIING. OPTIMAL IRRIGATION RESULTED IN A DARKER FRESH SNAP BEAN
 
WITH A HIGH MOISTURE AND ASCORBIC ACID CONTENT AND LOWER SHEAR 
VALUES. SUBSOILING RESULTED IN FRESH SNAP BEANS HIGH IN MOISTURE 
AND LOW IN SHEAR VALUES. CANNED AND FROZEN SNAP BEANS THAT WERE 
OPTIMALLY IRRIGATED WERE LOW IN SHEAR VALUES, DRAINED WT., AND DRIP 
LOSSES. CULTURAL PRACTICES INFLUENCED FRESH, CANNED, AND FROZEN 
SNAP BEAN POD QUALITY. STRESS CONDITIONS, WATER STRESS, AND SOIL 
COMPACTION TENDED TO HASTEN MATURITY, WHICH WAS REFLECTED IN THE 
QUALITY PARAMETERS MEASURED. (AS). 
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17488 DRAKE, S.R.; SILBERNAGEL, M.J. 1982. The influence of irrigation and 
row spacing on the quality of processed snap beans. Journal of the American 
Society for Horticultural Science 107(2):239-242. Engl., Sum. Engl., 17 Refs. 

Phaseolus vulgaris. Snap bean. Canned beans. irrigation. Spacing. Nutritive value. Nutrient 
loss. Water stress. Water content. Vitamin content. Pods. 

Irrigation method and row spacing had a significant influence on the quality of fresh,
canned, and frozen snap beans. Sprinkle irrigated fresh and canned snap beans contained 
more ascorbic acid than rill irrigated snap beans. Pill irrigated snap beans had more intense 
color, lower shear values, less turbid brine, and less drained wt. loss. Canned snap beans 
grown in narrow rows had less drained wt. loss tian snap beans from wide rows. Frozen 
snap beans from narrow rows had more drip loss, less moisture, increased soluble solids and 
ascorbic acid content than those from wide rows. Under the conditions of this study, rill 
irrigated snap beans and snap beans grown in narrow rows did have quality advantages over 
sprinkle irrigated snap beans and snap beans grown in wide rows. (Author'ssummary) DOI 
C03
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20866 EL-LEBOUDI, A.; MAKSOUD, A.; MIDAN, A.; MITKEES, A. 1974. Response


of snap bean plants to fertilization with phosphorus, potassium and
 
manganese. Agricu.tural Research Review (Egypt) 52(5):149-159. Engl.,
 
Sum. Engl., 12 Refs.
 

Phasealus vulgaris. Snap beans. Fertilizers. P. K. Mn. N. Dry matter.
 
Leaves. Stems. Roots. Pods. Seeds. Yields. Yield components. Egypt.
 

Research was carried out on snap bean plants at 
the Soil and Water Research
 
Institute (Egypt) to study the fertilization requirements of K and Mn under
 
conditions of phosphate presence in a clay loam alluvial soil. Besides the
 
control treatment (no phosphate added), 200 kg superphosphate/feddan (
feddan - 0.42 ha) was applied once or twice; potassium sulphate was added 
at a rate oi 0 or 100 kg/feddan and Mn wRs applied either as a spray of 
manganese sulphate or as a preplanting soaking solution for seeds. Results 
indicated a favorable significant effect of K on growth and yield; nutri
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tional status was not significantly affected. Data also revealed that P 
sad Mn were not significant regarding their effects on snap bean behavior
 
when grown under conditions of the tested alluvial soils. (Author's
 
sumary) DO
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EL NADI., A.H. Water relations of beans. III. Pod and seed yield of haricot bea 
under different irrigation in the Sudan. Experimental Agriculture 11(2):155
158. 1975. Engl. Sum. Engl. 5 Refa.
 

Phaseolus vulKaris. Water requirements (plant). Pods. Seed. Productivity. I
 
gation. Fertilizers. Sudan.
 

Equal volumes of irrigation water, applied in different ways to a crop of harico
beans in two seasons, showed that the beat practice was 60 vo. irrigation every
days. (Author's suvwmary).
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15971 FARLOW, P.J. Effect of low temperature on number and location 
developed seed in two cultivars of French beans (Phaseolusvulgaris L.) Australi 
Journal of Agricultural Research 32:325-330. 1981. Engl., Sum. Engl., 3 Ref 
Illus. 

Phaseolus vulgaris. Snap bean. Plant development. Seeds. Pods. Temperature. Maturatio 
Ovules. Pollen. 

Seed and pod development for the French bean cv. Redlands Pioneer were both reduced 
temp. treatments below 21 0 C. At temp. greater than 13.9 0 C undeveloped seeds we 
distributed uniformly within pods, and this was attributed to failure of the female gamel 
At 13.9 0 C restriction of developed seed to the stigmatic end of the pod was apparent, at 
below this temp. the no. of undeveloped seeds increased significantly, with no see!i 
developing at 10°C. This cessation appeared to be due to both random failure of the fema 
gamete and inadequate pollen tube growth. Seed development within pods of the cv. Re 
lands Pioneer and Tweed Wonder was compared at 12'C. Tweed Wonder performed signi
candly better, and this was attributed to greater cold tolerance of both male and fema 
gametes. (Author'ssumma ) DO1 C02 
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2631 FOY, C. D. et al. l)ifferential Islerance of dr%cbean.,%naphean. and lima bea 
varieties to an acid hil hihl in exchiangeahlc aluminum. Agronomy .Journal 59 1(6):561 
563. 1967. Engl., Sum. Engl., 10 Refs., Illus. 

Phaseolus vulgaris. Phaseolus lunato.I pl. AL. Soil requirements. 1iho%-plant resislanci 
Toxicit. . Fertiliier. N. 1'. K. Statistical anal.%sk. ( ulti ars. l'roducti i.. NieldI. USA. 

Varieties of dry beans. french beans and limit beans differed wtdel. in their top and root growt 
on acid Bladen soil (pH 4.4) and in their yield response to lime. Previous evidence that Al toxicit 
is the primary growth-limiting factor in this soil led to the conclusion that certain bean varietic 
differ in their specific tolerance to Al. With few exceptions. varieties that originated in the Sout 
(Florida. South Carolina, Tennessee) or East (New York) showed greatest tolerance to the aci 
soil. Varieties developed in the Midwest (Michigan) or West (Idaho. California showed leaw 
tolerance. Results suggest the possibility of breeding bean varieties with greater tolerance to A 
Such varieties would root more deeply in acid, Al-toxic subsoils and make better use of suhso 
water and nutrients. (Author's suninrar.v)D01 COt 
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10684 GOULDEN, D.S. and MALONE, M.T. The New Zealand green and dry bean 
industries. Christchurch, New Zealand, Department ofScientific and Industrial Research, 
1978. 5p. Engl., 8 Refs. 

Paper presented at Bean Improvement Workshop, Sydney, Australia, 1978. 

Phaseolus vulgaris. Seed. Whetzelinia sclerotiorun. Pseudonionas p;.aseolicola. Cultivars. 
Host-plant resistance. Diseases and pathogens. Seed prod:.etion. Marketing. Industrialization. 
New Zealand. 

Themain diseases of dry and french beans are Whctzelinia (Sclerotmia)sclerotiorurn.halo blight
(Pseudonionas phaseo/icola) and tile top yellows virus complex caused by pea leaf roll virus 
and/or subterranean clover red leaf virus. A description is given of the main cv., the producing 
areas, marketing, industrialization and breeding programs, which place emphasis on disease
resistant var. The fresh noarket production of french beans is static, but that for dry bean 
processing has increased steadily. There is a large domestic market for dry beans and good 
prospects of export markets. (Summnary by FG. Trans. hy TB.) DOt 
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13140 HARDWICK, R.C. The emergence and early growth of french and runner
beans (Phaseolus vulgaris L. and Phascolus coccineus L.) sown on different dates. 
Journal of Horticultural Science 47:395-410. 1972. Engl., Sum. Engl., 15 Refs., 
Illus. 

Phaseolus vulgaris. Planting. Growth. Cultivars. Emergence. Seedlings. Timing. 

Results are reported of an investigation into the effects of sowing on different dates on tile 
emergence and growth of various Phascolus vulgaris and R' coccincts cv. under field condi
tions. in 1969 five french bean and 3 runner bean cv. were sown at 2-wk intervals from 
April onwards. The expt was repeated with the addition of 2 cv. in 1970. Consistent differ
ences were found between and within species for a no. of growth parameters. Especially in 
the early sowings, seedlings of runner beans emerged before those of french beans, and 
small-seeded french bean cv. (in particular Comtesse de Chambord) before larger-seeded cv. 
The mean RGRs measured after emergence were greater in trench beans than in runner 
beans, but differences within species were not significant. Very early sowing appeared to 
have a lasting depressive effect on the growth rates of seedlings of both species. The esti
mated wt ol seedlings at emergence (estimated from regressions of seedling wt on time 
since emergence and on seed wt were lower in the early sowings than in later sowings. 
especially in Comtesse de Chamibord. The main results in each yr were similar, but some
differences in detail were found. In particular there were differences between yr in tile emer
gence of cv. as affected by soil temp. The discrepancies were attributed to a difference in 
the temp regimes of the 2 sites. (Author's surnmary) D01 
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21305 HESSL, N.; LENZ, F. 1982. Einflub der ;asserversorgung auf 

Transpirarions- und ,etto-Photnsyntheseraten bei Stangenbohnen 
(Phaseolus vulgaris L. var. vulgaris). (Influence of water supply on 
transpiration and net photosynthetic rates of climbing French bean). 
Gartembauwissensehaft 47(4):145-152. Germ., Sum. Engl., Germ., Fr., 
Russ. [Inst. fiirObstbau und Gemiisebau der Universitit Bonn, Auf dem 
Itigel 6, 5300 Bonn, Germany] 

Phaseolus vulearis. Snap beans. Water stress. Irrigation. Transpiration.
 
Photosynthesis. Light. Temperature. CO2 Relative humidity.
. 


Effects of light, temp., humidity, and CO levels on transpiration and net
 
phntosynthetic rates were measured on well-watered water-stressed
and 
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climbing French beans. Plants showed highest net photosynthetic rates when
 
leaf water potential was not lower than -2 bar. Plants with water poten
tials between -2.0 and -5.5 bar inmost treatments had 30-50% lower tran
spiration and about 50% lower net photosynthetic rates than well-watered
 
plants. With increasing light intensities, transpiration and photosyn
thetic rates increased. RH had little effects on net photosynthetic rates.
 
However, transpiration rates were reduced considerably with increasing
 
humidity. Transpiration was also strongly decreased by higher CO2 levels.
 
(Extracted from author's summary) DOI
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22174 I1lLEMAN, L.H.; HORELOCK, T.E. 
 1982. In row application of compost


evaluated in greenbean field tests. Arkansas Farm Research 31(6):5.
Engl. (Dept. of Agronomy, Arkansas Univ., Fayetteville, AR 72701, USA]
 

Phaseolus vulgaris. Snap beans. Fertilizers. Soil amendments. Analysis.

Composition. Yields. USA.
 

Cotton gin trash was applied in the row to green beans cv. Early Bird, at
 
0.0. 7.4, 
 22.2, 29.6, or 37.0 t/ha, at the Main Expt. Station at

Fayetteville (Arkansas, USA). 
 Yield ranged from 8.6 t/ha with no compost

to 
12.8 t for the highest rate although yield differences from the 4
 
highest rates were not significant. (Summary by Field Crop Abstracts) D01
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7950 HOEFT, R.G., WALSH, L.M. and LIEGEL, E.A. Effect ofseed-placed fertilizer 
on the emergence (germination) of soybeans (GI'vcine Max L.) and snapbeans (Phaseolus 
s'ulgariv L.). Soil Science and Plant Analysis 6(6):655-664. 1975. Engl.. Sum. Engl., 9 Refs. 

Phaseolus vulgaris. Emergence. N. P. K. Statistical analysis. Germination. Field experiments.
Plant nutrition. Fertilizers. 

Field trials were established on a sandy loam and a silt loam using french beans and soybeans as 
test crops. Row fertilizer was placed with the seed. Treatments were arranged in a 3 x 3 x 3 
factorial design; and N. P and K were applied in all combinations at 3rates (0, 3.4 and 6.8 kg/ha).
Ammonium nitrate (AN), monoammonium phosphate (MAP), concentrated superphosphate
(CSP) and potassium chloride (KC I) were used as sources of N, P and K. Additional treatments 
compared MAl' with diammonium phosphate (DAP) and KC I with potassium nitrate (KNO
The salt index of each treatment was inversely related to emergence; i.e., as the salt index 

). 

increased, emergence decreased. Level of N was more important than level of Por K in regard to
reduction in emergence. French beans grown on asandy loam were extremely sensitive to damage
from seed-placed fertili,,.r 'ven at rates as low as 3.4 kg/ha of N, Por K. Soybeans planted ona 
silt loam soil were less sensitive than french beans on a sand- 'oam. The soybeans were able to
tolerate up to 10.2 kg/ha of seed-placed Pplus Kor 6.8 kg/ha of seed-placed N plus P, or Nplus K
without causing a significant delay in emergence. (Author's summar.) DOI COI 
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12144 INNES, N.L.; IRD,,'ICK. R.C. 1975. Horses for courses in the bean 

field. Commercial Grower 19:4.7-448. Engl.. Illus. 

Phaseolu vulgaris. Snap beans. P. coccineus. Genotypes. Climatic require
ments. Selection. Cultivars. Hechanlzation. Harvesting. Herbicides.
 
Botr-tis cinerea. Colictotrichur lindcmuthianum. Pseudomona phaseolicola.

Bean common mosaic virus. Bean yellow mosaic virus. Delia platura. Disease 
control. England.
 

The adaptation of French bean plants to particular growing conditions
 
(genotype-environment interaction) is considered 
as well as other aspects
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related to bean growing in Wellesbourne, Enpland. Information tror trials
 
conducted 
by different governmental ins"iturions and other seed firms
 
indicate the different performance of materials over diverse 
locations. A
 
var. like Bush Blue Lake 
274 does well in north Norfolk and Lincolnshire
 
but not in Essex ui Suffolk. lmiprovement of 
the French bean han -.nc.udcd
 
the selection for agronomic -iaracterlstics for mechanical harvesting.

Several herbicides that can be used in weed control and -re selective or
 
not to the crop are indicated. Dise;ase problems caused 
 by the fungal
pathogens Bnrrvti. cinerea, Furarium rpp., LoLItotrtchum linderuthinnum,
bacteria such aF P ~eue'na nnaserIicola, aic hC~iV and BY:,' are ciscussed.
 
Reference is 
 made to ct. neat: seed fly. e'lia ilatura, ait'? control measures
 
are given. (Surmery b, EDITEC. Trans. by L.M.F.) DOI
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27332. ISHIMURA, I.; FEITOSA, C.T.; LISBAO, R.S.; PASSOS,
 
F.A.; FCRNASIER, J.B.; NODA, M. 19B5. DIFERENTES
 
COMBINACOES DE NPK NA PRODUCAO DO FEIJAO-VAGEM EM SOLO ORGANICA) 
ALICO DO VALE DO RIBEIRA (SP). (DIFFERENT NPK COMBINATIONS IN
 
SNAP BEAN PRODUCTION IN ORGANIC 
 SOIL OF HIGH ACIDITY OF VALE DO 
RIBEIRA (SAO PAULO). BRAGANTIA 44(1):429-436. PT. SUM.
 
PT., EN., 7 REF. (ESTACAO EXPERIMENTAL DE PARIQUERA-ACU,
 
INST. AGRONOMICO, CAIXA POSTAL 26, 13.100 CAMPINAS-SP, BRASIL
 

A TRIAL WAS CARRIED OUT AT THE PARIQUERA-ACU EXPTL. STATION (SAO 
PAULO, BRAZIL) ON ORGANIC SOIL OF HIGH ACIDITY (PH = 4.9) TO 
DETERMINE THE INFLUENCE OF 4 LEVELS OF FERTILIZERS (0, 118-192-186, 
236-3B4-372, AND 354-576-552 KG N-P-K/HA ON THE YIELD OF SNAP BEAN 
CV. TERESOPOLIS. THE RESULTS SHOWED THAT POD YIELD INCREASED WITH 
INCREASING FERTILIZER LEVELS (LINEAR EFFECT). THE HIGHEST POD YIELD 

WAS OBTAINED WITH 354-576-558 KG N-P-K/HA, RESP. THE RESULTS ALSO 
SHOWED THAT AV. POD WT. REMAINED CONSTANT. (AS). 
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2964 JAYANTHAMMA, B.P.N. ; MADALAGERI, B.B. 1985. Response of French bean 
genotypes to phosphorus LeveLs. Current Research 14(7-91:55-57. En., 2 Ref. 
[Horti cuLtural Research Station, G.K.V.K. Bangalore-560 065, India]
 

PhaseoLus vulgeris. Snap beans. Cultivars. FertiLizers. P. Adaptation. 
Yields. India.
 

During 1983-84, 23 French bean var. were grown at 3 P levels (50, 100, and 
150 kg/ha] at the Horticultural Research Station, Bangelore, India. Data on 
genotype x environment interaction for pod yieLd are presented. In general, 
var. Wade could be considered as of good adaptation. Var. Prevato, VL-1, 
Fran Tocto, and VL-2 had higher regression vaLues (over 8), and a high 
mean value greater than the general mean and therefore are better adapted 
to favorable environments. (CIAT) 
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2963 0181 

JONES,-L.H. Adaptive responses to temperature in dwarf french beans, Phassolum 
vulgaris L. Annals of Botany 35(141):581-596. 1971. Engl. Sum. Engl. 
7 Refs. Illus.
 

Phaseolus vulgarLs. Plant physiology. Plant physiological processes. Tempera
tore. Leaves. Leaf area. Growth. Harvesting. Photosynthesis. Plant assiAila
tion.
 

The effects of temperature on the growth parameters Net Assimilation Rate (E), Re
lative Leaf Growth Rate (RLGR), Relative Growth Rate (RGR), Specific Leaf Area (SLA), 
and Leaf Weight Ratio (LWR) in Phaseolus vularis L. beans were examined. Rapid 
changes in SLA invalidate the conventional two-harvest method of estimating RGR, 
and make comparisons between varieties difficult. The changes in SIA are seen to 
be due to independent effects of temperature on RLGR and E, LR being unaffected. 
A simple model is described which allows the time-course of SIA and RGR to be 
followed by iterative integration on a computer. The results of the simulation
 
suggest that the observed effects of temperature on RLGR and E are sufficient to 
predict the changes in SIA and RGR. This should pe-mit more useful comparisons of 
growth parameters of varieties grown in differing conditions to be made. (Author's 
stmmary) 

3952 0182 

KEMP, G. A., KROGQAN, K. K. and HOBBS, E. H. Effect of sprinkler irrigation and 
cooling on yield and quality of snap beans. Canadian Journal of Plant Science
 
54(3):521-528. 1974. Engl. Sum. Engl., Fr. 14 Refs. rllus.
 

Phaseolus vulgaris. Cultivation. Water requirements. Soil requirements. Pods.
 
Plant development. Pods. Sell water. Productivity. Irrigation..
 

High temperatures and dry soil conditions that frequently occur in southern Alberta
 
during July and August may cause objectionably high fiber content of snap beans
 
(Phaseolus 'ulgaris L.). During the period 1968-71, the response of bean yield and
 
quality to cooling by lo-volume sprinkler irrigation during hot weather at the time
 
of pod development was studied. Low-volume sprinkling for cooling prevented unde

sirable liber formation and alleviated, to some extent, soil moisture stress. Ihere
 
soil moisture uas returned to field capacity by irrigation at 7- to 13-day intervals,
 
yield and quality also remained high without low-volume sprinkler cooling. Thus.
 
under Alberta conditions, excess fiber formation appears to be clusely related to
 
the amount of available soil moisture and can be avoided by proper irrigation with 
conventional methods. (Author's summary).
 

01835546 

LUNIN, J., GALLATIN, N.H. and BATCHELDER, A.R. Effect of saline water on the 
growch and chemical composition of beans: II. Influence of soil acidity.
 
Proceedings of the Soil Science Society of America 25(5):372-376. 1961. 
Engl., Sum, Engl., II Refa., Illus.
 

Phaseolus vulgnris. pit. Salinity. Diochemestry. Composition. Productivity.
 
Growth. Water content. Laboratory experiments. Mn. Agricultural lime.
 

Two greenhouse experiments were conducted to determine the relationship between 
soil acidity and salinity on the growth and chemical composition of snap beans. 
One experiment was carried out on a Sassafras soil limed to give three p1llevels. 
During the growth of the crop, four 1-inch irrigations of dilute synthetic sea
 
water having EC values of 2, 4, and 8 nmrhoS /cm were applied as well as demi
neralized water. Growth depression with increasing salinity was greatest on the
 
most acid soil. Incrensing salinity depressed pHIvalues and increased tha avai
lability of manganese in the soil and its uptake by the plant. Liming had the
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reverse effect. Tthe second experimnrt was conducted oanthe Portsmouth soil limed 
to 
give four levels of base saturation. Increasing salinity decreased soil pllbut

did not increase the availability of Fe, Al, or Rn to 
a level which might depress

plant growth. Liming increased the yield of-beans but no significant interaction
 
between base saturation and salinity on yields was obtained. 
The chemical composi
tion of the plant was more closely associated with the composition of the soil solu.

tion than the exchangeable cation composition. 
 In some instances the interaction
 
between salinity and base saturation treatment 
 on plant composition was signifl-ant, 

0184 
20077 MACK, H.J. 1983. Fertilizer and plant 
 density effects on yield


performance and leaf nutrient concentration of bush snap beans. 
Journal
 
of the American Society for Horticultural Science 108(4):574-578. Engl.,

Sum. Engl., 18 Refs. 'Dept. of Horticulture, Oregon State Univ.,
 
Corvallis, OR 97331, USA]
 

Phaseolus vulgaris. Fertilizers. Spacing. Snap beans. N. P. K. Cultivars.
 
Yields. Leaves. Mineral content. Ca. Mg. Dwarf beans. USA. 

There were no significant fertilizer x plant density interactions affecting

yields or leaf nutrient conch. of 
snap beans in 5 field expt. Higher rates
 
of 
fertilizer application produced significantly higher yields of pods than
did lower rates in 2, expt. At higher plant densities (15.2 to 30.5 cm 
rows, 43-65 plants/m) yields were 20-38% higher than at lower plant
 
densities ( 9 1.4-cm rows, 22-20 plants/m2). Av. yield increase at higher
densities was 29%. Crop economic value! followed similar trends. At higher

plant densities, av. 
l, K, Ca, and Mg concn. in leaves at early bloom were
lower than at lower densities. Higher fertilizer rates tended to increase
N concn. in leaves but had no consistent effects on P, K, Ca, and Mg.
(Author's summary) DOI 
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17484 MACK, H.J.; VARSEVELD, G.W. 1982. Response of bush snap beans 
(Phaseolus vulgaris L.) to irrigation and plant density. Journal of the American 
Society for Horticultural Science 107(2):286-290. Engl., Sum. Engl., 15 Rcfs., 
Illus. 

Phaseolus vulgaris. Snap bean. Irrigation. Soil water. Water requirements. Spacing. Fibre 
content. Pods. Seeds. Yields. Cultivars. Bush bean. USA. 

Yields of snap bean pods were increased by irrigation and plant density in "4 field expt. at
the Oregon State U. Vegetable Research F. n (USA). Highest yields were obtained with the
-0.6 bar soil water potential regime which represented removal of 4045% of the available 
soil water at 30 cm depth. Yields were lowest with the -2.5 bars soil water potential which
represented 65-70% water removal. An av. of 60% more water applied to the -0.6 bar than
the -2.5 bars treatment increased yields approx. 54%. Yields were usually intermediate with 
the -1.0 bar soil water potential representing 50-55% available soil water removal. Two cv. were used in 2 of the expt. and responded differently to irrigation. Yield of Oregon 1604 
was higher than that of Galamor with -0.6 bar soil water potential but was lower than
Galamor with -2.5 bars. Yield of Oregon 1604 averaged 27% higher in square arrangement
than in 91 cm rows and the increase was greater for the high than for the low population
d,,sity wh, co--njparcd in . rxpt. Yield was 20W" higher for high density of 43 plants/m2 

than for low density of 21.5 plants/m. Yields of 2 cv. in 2 expt. averaged 67% higher in
high density (40-57 plants/m ) than in low density (20-33 plants/m 2 ) plantings. There were 
no consistent irrigation x density interactions. Usually there was a more rapid depletion of 
soil water for high density than for low density. Fiber in canned sieve size 5 pods was higher
in Oregon 1604 at -2.5 bars soil water potential than for Galamor, but at the -0.6 bar soil 
water potential regime, the amount of fiber was similar in the 2 cv. Percent of pod wt. 
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attributed to seed and % fiber-were usually highest at -2.5 soil water potential. (Author's
summary) DOI D02 

4870 0188 
MACK, H.J. and SINGHe, J. N. Effects of high temperature on yield and carbohydrate

composition of bush snap beans. 
 Journal of the American Society of Horticul
tural Science 94:60-62. 1969. Engl. Sum. Engl. 25 Refa.
 

Phnseolus vulgaria. Temperature. 
Flowering. Pods. Field experiments. Productivity. Soil fertility. Experiment design. Leaves. Canopy. Sagars. Carbohy
drate content.
 

The percentage set of blossoms and number and weightof pods
ofIxLshsnap beans, Phaseolus
vulgnris L. were reduced when plants were subjected to high rraximum temperatures
during bloom. 
Yields were reduced 0 to 651 in greenhouse and field tests. Perforated plastic-covered cages in the field produced maximum temperatures of 83 to
101"F while maximum temperatures for checks averaged 74 to 89: High temperaturesdecreased carbohydrates in leaves, starch more than sugars, when compared to checks. 
(Author's summary). 

[J187 

0366-2778 MACK, H. J., FANG, S.C. and APPLE JUNIOR, S. B. Response of snap beans 
(Phaseoius vulgaris L.) to soil temperatore and phosphorus fertilization on Five western 
Oregon soils. Soil Science Society of America. Proceedings 30(2):236-239. 1966. Engl., 
Sum. Engl., II Rcfs., Illus. 

Phaseolus vulgaris. Plant physiolog). Soil requirements. Temperature. Climatic requirements.

Mineral, and nutrients. Plant fertilit).
Laboratory experiments. P. Fertilizers. Analysis. Soil
 
temperature. Mineral content.
 

Dry weight and P content of french bean plants were determined for 2 levels of P fertilizers on 5
 
western Oregon soils at soil temperatures of 54, 62, 70 and 780F. "A" values for P were also
 
calculated. Significant differences in dry weights and P content were found when 
means of soil 

temperature (T), P levels (P)and soil (S) were compared. The interactions of Sx P. S xT. P . T. 
and S x P x T were also significant. Dry weights and P content were increased significantlyas soil 
temperatures increased from 54 to 780F. Generally, the greatest increase in dry weights occurred
when soil temperature was increased from 54 to 62F, while the greater percentage ncreaise in P 
content of plants was found when soil temperature was increased from 70Y1F.62 to Smallest 
increases in dry weighis and P conten. associated with P fertilization %%ereat 541F ;nd on soils 
highest in available P. Percentaige of P in plants on the 5 soils (temperatures ad P levels 
combined) ranked in the same order as initial soil analysis values for Pand kas ;ifollo%%s: l.ahih 
Peat, Willamette, Chehalis, Olympic and Quillayute. "A" values were aflccted hY soil 
temperatures and were usually highest at 780F. (Aithor's sunbotarti 1)01 

2700 
 0188 

t.kc:<AY, D.C. and LESE, J. S. optLn leaf levels of nitrogen, phosphorus and 
poasslu-i in sweet corn and snap beans. 
 Canadian Journal of Plant Science
42.233-2-6. 1952. Engl. SuLm. Engl. 26 Reis. Illus. 

Phoseolus vuloalris. Minerals. 
Mineral content. Composition. N. P. K. Analysis.
Clircatic requirements. Plant physiological processes. Zen maya. Canada.
 

Opt .ou:nutrient levels were derived by comparing the polynomial regressioncur-es r.lat.i; leaf analyses and crop yields with rates of applied nitrogen, 
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phosphorus ano .ocassi .
 Uppermost mature leaves were used for analysis, and

sa--plea *-ere collected at specific physiological stages of development. 
 In
 
two seasons the optiru.- levels in sweet corn differed by 7, 25 and 9 per cent,

and in snap Deans by 12, 
29 and 11 per cent for nitrogen, phosphorus and potas
siu= respectively. 
A low moisture supply was generally associated with lower
 
optiml= levels for all three nutrients, but "excess" moisture had only slight

effects on these levels 'for any nutrient. Optimum nutrient levels which were
 
calculated 
from ample moisture conditions were, for the tassel-emerging stage"

of sweet co.n, 3.5, 0.33 and 2.5 per cent, and at 
the early flower stage of
 
snap Deans 5.1, 0.40 and 2.0 per cent for nit:roisn, pbosphorus and potassium,

resptctively. At the sixth to seventi leaf stage of sweet corn optimum levels
 
were higher for nitrogen and potassiu:. but lower t',rphosphorus (3.8, 
3.1 and

0.34 per cent respectively), and at the pollen-shedding stage the levels were
 
only slightly different than at tassel-emergence. (Author's sumarv).
 

0189
 
210 3Ij .\'AIU,C.S.; BP I .F: MACK, H.J. II . :'1Wl. r-s ponse of major

piid-bearing node i i In ; soap bei. to IIt rsia, lltil' i alltpopulatloll.
Journal of the Aserican Society for Ihrt iciltotal sciente 108(6):
935-939. Engl., Sum. Engl., 22 hef ., Illus. [urego:i State Univ., Dept.

of Horticulture, Corvallis, OR 97331, USA] 

Lhauelut Snap heans. Planlting. 1,pac ilt;.vllarit;. II .ation. Flowering. 
Podding. Stett,. hale l;tres; . Yields. USA. 

Yield '.' ir e: of plain , Ienodes t ( c rmIIa I I;III'.! (that of tile 1st
ir1foiat leaf) of hi,;h eilap at 2bean cv. orei,n; !hi,, v,-ie e valuated 
irrigation ege n m ' lian: ppulaito i, lni ; r I Irtl I and a moderate 
(1971) ,*e,,,. , !;ingleV i l: r e !I.rlslw ,I! n, t,, ' ei.a; up to ". 
IliCfltree , i-er.. bii :- ;lw e it ai t'C A:!: tie gIlvic, Cr opS 
were irrigated ,'ther wheni tile !o I wa ter pot. antil reached -0.06 M'a 
(high) or -0.25.Ml'a (low). HI ,;h and l ' plant p onli ion; were, ie ;p..,45 
vs. IF p nlits/1 • 

in l197 and .,4v!,. 3 1l i t./II" in Il " 
I. Ylel'I/unit area 

was locriased siivnificantly Itn. to3, by hi h Iplant ipo uilaIt o and 
trom 40 to 10% Jy high ir(iation. On . per pl.ot ,r:, plant population
tailed to have a sigilific;ll eftict on total vI, 1,1 : .iAd v , bl',; abt 
nlode C . At iode 2, however, hlih pi l t. 1 l[t !' " it i- lo. of ' , - ot: U 
fiflirt; es I'; 
ill 1978 anid iec ueI:,e il t - r: itI 


and harve:;ted, 

e .n! ..I formed 

podui I.d'. 0-11 

Per unit ari'a yhihh, of lmu P'at 1i i:! low 1,,!1!. ; I'; li: d (:eredbv
 

ald ! % set, 1i!dr d , vi,,l , i, if:1t0, veal'. 

leq Lhall I 1-18 ,. [;Jilt('th, d ctv'. v )! I]-! , t -' IIt i, n 11 it' C !d1,v 

den!;ILV, Ie to : tICa . 11i ait(1 tIt I l d , I,.I ( ! I t. V I t el Ilant. 
pp L(at ioIn . 1 o l,l adl111111 *u l,.1.I1':!I t T I , ri iliItItll 

I e ). i n.thl h I vI tI !-i I fI i li lt I" dd - . , ,,,I r , I- . o i! iJ!.(-t{ . andltj,,d y ie ld ait Iboth d-, ir i:ed , "I d ';. I!r l. I't ,i i 'lt, I . ,, l l t, i'Vlteld
 

paralle el "it,e ii or h nod gein.wraliv wet-i It:;-;lit tht- l t 9711 Noiill.sii ln ficait Irrigation Y plant pc lpk i.nt 
Ic 

li ti't,'it i. c iir'u'tir- lor ,li'

measured yield variable il either ,eaon. 
 (Author t'i;reauirs,) D01 

0190 
i8597 MAt'K, C.S. 1982. Influetnce o: irrinction and" phiant populittionr on

yield parameters, flower and pod i,sz s soon, and pNotrs.o?,'nthate
1 s r 1ution in ;nap beans, u vhl1seo1t I'l. i). Thesis.,"1eari L. 


Corval li , Oregon Stat LIve: sI t . l 1t. g. . , bul.. Engi 
 ''1 keis. 
illus.
 

.:'aIuvlu vult'arIs. Irr-mIzt iron. Spacsn;,. Y I d. ,. ADsc iss lioh. lowerb. Pods. 
>napDea }' nthes;iS.PI..n' 


Pruing 2 seasons effectr: of high and low irrigation (water applied at -0.6
antd -2.5 0ar soil water potential, resp.) and den:it, were evaluated on 
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yield parameters and flower/pod development "at ,ainsten nodes 2 and 6
(terminal) of Oregon 1604, a determinate snap bean. Hligh and low plant

densities were 45 vs. 
18 and 54 vs. 33 plants/mn in 1978 and 1979, resp.
Yield/unit area was increased 
under high irrigation and/or high density.

Yield/plant was increased 
121% by high irrigation, and was 671 greater

under low than high density in the more stressful year oi 1978, (no density
effect in 1979). High irrigation increased no. of 
pods formed (1978,

1979), and % set and 
total pod fresh wt. (1978) at node 6, as well as, %
 
set (1978, 1979) and pods formed (1976) at node 2. Lensity had no effect
at node 6, however, low density incl-eased no. of flowers and all other
yield parameters at 
 node 2. Nodes 2 and o combined were responsible for
 over 80L of the total yield/plant. 
The flowering period was prolonged for 
organs at more distal 
raceme node:-(?P:) within an inflortuscence. There was
 
an acropetal decline 
 in yield pararietert., which was reduced by high

irrigation at both the terminal (6-T) atd main 
 lateral (2-A) inflorescunces
 
at nodes 6 and 2, resp., whereas, low 
density only limited the decrease at

2-A (1978). Tie most proximal raceme node (RN-1) accounted for 65-80. of
the total yield/inflorescence. 
 High irrigation reduced tlowerlpod

abscission at both nodes, but low density only 
 decreased abscission at node
 
2. A large fraction of abscised organs were shed the day after anthesis,
and this proportion increased under low irrigation (6-1, 2-A), and high.

density (2-A). Ahscission increased acropetaly 
 within buth 6-7 and 2-A. 
ygans at RN-I and RN-2 of u-I received a larger % of translocated

C-assimilate (12-19L) from 7-8 days after their anthesis than those at

R-3 (2-3%). Flowers/pods 
 at 2-A showed a similar acropetal 4decline in

C-activity, but less pronounced. Low density increa,;sed % C-activity
recovered in RN-i and RN-2 pods of 2-A at 7-8 days af ter their anthesis,
however, irrigation (6-T, 2-A) and density (6-T) effects were slight. 
(Sum~ar: by 1"js;,rr,-ion Abstracts International) DOI 

0191
 
27239. M'RIBU, E. 
 1985. THE EFFECTS OF DIFFERENTIAL WATERING 
AT VARIOUS DEVELOPMENT STAGES ON THE PRODUCTION OF FRENCH BEANS
 
[2'ASEOLUS VULGARIS L.). 
 ACTA HORTICULTURAE NO.153:145-149.
 
EN. SUM. EN., 10 REF. (DEPT. OF CROP SCIENCE, EGERTON
 
COLLEGE, NJORO, KENYA I
 

PLANTS OF FRENCH BEAN 
 CV. MONEL. WERE GROWN IN POLYETHYLENE BAGS IN
 
THE GREENHOUSE. FROM THE 2-LEAF STAGE THE PLANTS WERE WATERED AT
 
INTERVALS OF 2-6 DAYS IN VARIOUS COMBINATIONS DURING THE
 
VEGETATIVE, FLOWERING, AND POD DEVELOPMENT STAGES. SHORT WATERING 
INTERVALS DURING rHE VEGETATIVE STAGE INCREASED THE TOTAL AND 
MARKETABLE YIELD BUT HAD NO EFFECT ON POD LENGTH. WATERING AT SHORT
 

INTERVALS DURING POD DEVELOPMENT !NCREASED TOTAL AND MARKETABLE
 
YIELDS AND POD LENGTH. THE WATERING INTERVAL DURING THE MAIN
 
FLOWERING STAGE HAD NO EFFECT ON YIELD OR QUALITY. (AS]. 
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8057 NU RI [[AD, \%'.A.; \II'F!. l.J.G. 1981. The infhluncc of soilwater 
potential on the flowering pattern, pod set and yield of snap beans (I'hlascohlts r-u. 
garis L.). lrrigation Science 3(1).45-56. LnL., Sum. EL l.,19 Rel:,, hilus. 

Phascolusvulgaris. Flowering. IrrigZation. Podding. Yields. 
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The effect of the soil water potential on pod yield of snap be ins grown with a series of
irrigation frequencies was studied over 2 seasons. The treatments were to furiow-irricate
either weekly or fortnightly during the preflowering period and each treatment ien
received weekly or fornightly irrigations to harvest. These treatments vere compared withtri,.kle irrigation applie.l dailv in the 1st and every 2nd day in the 2nd season. Irrigation
frequencies during preflowering did not tntlucnce pod yield; this was determined by irri
gation treatments applied after flowering. The highest yield was similar in each season (16.7tiha) and was produced under trickle irrigation. Pod yield was rt duced by 0.5 t/ha each day
tli soil water potential at 30 cm depth \as lesN than -50 kPa. This relationship accounted 
for approx. 77% of the variation in pod yield. (Author's stutnflr,) DOI C02 

0193 

22514. MULLINS, C.A.; COFFEY, D.L. 1983. EFFECTS OF
 
MOLYBDENUM, GRANULAR INOCULANTS, 
 AND NITROGEN FERTILIZATION ON 
SNAP BEAN PRODUCTION AND LEAF NUTRIENT CONTENT. TENNESSEE FARM 
AND HOME SCIENCE NO.126:2-5. ENGL. 9 REFS. (SOIL ECIENCE
 
DEPT., UNIV. OF TENNESSEE, KNOXVILLE. TN 37901, USA)
 

TESTS WERE CONDUCTED IN 1979 AND 1980 AT THE U. OF TENNESSEE
 
PLATEAU EXPT. STATION IN CROSSVILLE (USA] TO EVALUATE THE EFFECTS
 
OF MO SEED TREATMENT, GRANULAR INOCULANT APPLICATION, AND N
 
FERTILIZATION ON SNAP BEAN 
 YIELD AND LEAF PETIOLE CJNTENT OF
 
SELECTED NUTRIENTS. WITH THE EXCEPTION OF AN INCREASE IN 
 LEAF
 
PETIOLE P CONTENT, MO-TREATED SEED HAD LITTLE INFLUENCE ON MOST
 
OTHER FACTORS EVALUATED IN THIS STUDY. INOCULATION WITH THE 2 
RHIZOBIUM STRAINS DID NOT COMPENSATE FOR THE NEED OF N
 
FERTILIZATION OF SNAP BEANS. [MICROBIOLOGY ABSTRACTC). 

0194 

14361 MULLINS, C.A., TOMPKINS, F.D. and PARKS, W.L Effects of tillage
methods on soil nutrient distribution, plant nutient absorption; stand, and
yields of snap beans and lima beans. Journal of the American Society for Horti
cultural Science IOS(4):591-593. 1980. Engl., Sum. Engf., 24 Refs. 

Phaseolu! .'vu!garis.Land preparation. Soil requirements. Nutritional requirements. Spacing.
Nutrient absorption. N. P. K. Mg. Ca. Leaves. Pods. Cultivation. Herbicides. USA. 

A 3 yr (1976-78) tillage study was conducted with snap beans and lima beans. Treatments 
included 2 no-till systems where furrows were opened with a fluted coulter or a vibratory
unit, 2 reduced tillage methods with seedbeds prepared with a disk or a powered harrow,
and corventional tillage. Tillage method did not affect soil piI at sampled depths. Soil P
leves were higher at the 10-15 cm depth witi, conventional compared to tillage with
vib.atory unit. Soil K levels were higher at the 5-10 and 10-15 cm depths with conventional
ti.lage. Tilage method did not affect petiole N, K, and Ca concn. Petiole P concn. were
lowest with conventional tillage. Petiole Mg concn. were lowest with the no-till treatments
using fluted coulter for snap beans and the vibratory unit for lima beans. Snap bean stand 
was highest %ith no-till the vibratory unit. Tillage method did not affect mean snap
bean ield or lima bean stand. Mean lima bean yield was highest with conventional tillage.
(Author's sunmmary) DOI D02 
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21523 NEHRI, A. 1980. Essai de fertilisation de la culture du haricot

vert. Comparaison de quelques techniques de fumure 
 organique.

(Fertilization trials of haricot bean crops. Comparison 
of organic

fertilization techniques). These Ing.Agr. 
Rabat, Morocco. Instittit
 
Agronomique et Veterinaire Hasran 2. 4
9p. Fr., 25 Refs., Illus.
 

Phaseolub vulearis. Fertilizers. N. P. K. Dung. Timing. Harvesting.

Germination. Growth. Nodulation. Mineral content. Yields. Snap beans.
 
Morocco.
 

Local bean var. Royal nel was fertilized with NPK and 6 difterent rates of
 
horse manure (from 10 to 60 t/ha) at the 
 Institut Agronomique et
 
Veterinaire Hassan 2. Rabat, Morocco. The land had not 
been cultivated for
 
10 yr. There were 3 fertilization dates and 4 harvests (at 4-day

intervals). Exptl. operations are detailed. Results of soil 
and manure
 
analyses are given as well as data on germination, growth, plant height,

nodule no., petioles and leaf stems N contents, and yields. Yields
 
increased with higher manure 
doses. Best yields varied between 10.9-12.5
 
t/ha. Higher profits were given by 16 t manure/ha, applied on the 3rd date
 

.(Jan. 21). The application of 40 t manure/ha (25 days before sowing) was 
similar to the application of 50-60 t manure/ha (70 or 50 days before 
sowing). (Summary by I.B.) D01 
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27335. NICHOLAIDES III, J.J.; CHANCY, H.R.; NELSON, L.A.;
 
SHELTON, J.E. 
 1985. SNAP BEAN GRADE AND YIELD RESPONSE TO N
 
RATE AND TIME OF APPLICATION AND P AND K RATE. COMMUNICATIONS 
IN SOIL SCIENCE AND PLANT ANALYSIS 16(7):741-757. EN. SUM.
 
EN., 12 REF., IL. (NORTH CAROLINA AGRICULTURAL RESEARCH
 
SERVICE, RALEIGH, NC 27695-7619, USA I
 

A FIELD EXPT. WAS CONDUCTED ON A GRAVELLY LOAM IN NORTH CAROLINA, 
USA, TO DETERMINE THE EFFECT OF TIMING AND RATE OF N AND RATE OF P
 
AND K FERTILIZATION ON SNAP BEAN YIELD AND GRADE, PLANT TISSUE 
NUTRIENT CONCN., AND RESIDUAL SOIL TEST LEVELS. INITIAL SOIL TEST 
LEVELS BY THE MEHLICH-I EXTRACTANT WERE 4 MICROGRAMS P/CC (VERY 
LOW) AND 0.09 MEQ K/10 CC (LOW). TOTAL SNAP BEAN FRESH WT. YIELD 
RESPONSE TO N FERTILIZATION WAS QUADRATIC WITH MAX. YIELD AT 168 KG 
N/HA. THE 112 KG N/HA RATE PRODUCED GREATER YIELD WHEN 66 PERCENT 
RATHER THAN 50 OR 100 PERCENT OF THE N WAS APPLIED PREPLANT. P HAD 
A SIGNIFICANT QUADRATIC EFFECT ON TOTAL BEAN YIELD WITH MAX. BEING 
PREDICTED BY THE RESPONSE EQUATION TO OCCUR AT 145 KG P/HA, WHICH
 
GAVE A RESIDUAL SOIL TEST LEVEL OF 20 MICROGRAMS P/100 CC. NO
 
SIGNIFICANt INCREASE IN TOTAL YIELD OCCURRED ABOVE 66 KG K/HA,
 
WHICH GAVE A RESIDUAL SOIL TEST LEVEL OF 0.124 MEG K/100 CC. (AS). 

0197 
P7218. PAL, R.K.; PHOGAT, K.P.S. 1984. EFFECT OF FOLIAR 

APPLICATION OF UREA ON THE GREEN POD YIELD OF FRENCH BEAN 
( IASEOLUS VULGARIS L.) VAR. CONTENDER. PROGRESSIVE 
HORTICULTURE 16(1-2]:95-96. EN. 5 REF. [GOVERNMENT VALLEY 
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FRUIT RESEARCH STATION, JEOLIKOTE, NAINITAL, UTTAR PRADESH, 
INDIA ) 

IN 2-YR TRIALS WITH FRENCH BEAN IN JEOLIKOTE (UTTAR PRADESH, 
INDIA), UREA AT 5.0-2.5 PERCENT WAS APPLIED IN LATE APRIL BEFORE
 
FLOWERING. THE GREEN 
 POD YIELD (24.5/PLANT) WAS GREATEST WITH UREA 
AT 2 PERCENT. DATA ARE TABULATED ON PLANT HEIGHT, NO. OF BRANCHES
 
AND LEAVES, PLANT SPREAD, POD LENGTH AND NO./PLANT. [CIAT).
 

0198
 
11927 PALANIYANDI, C.B.R. and SMITH, Effects of nitrogen sources on growth
responses and rpagneslum and manganese leaf concentrations of snap beans. 
Communication. in Soil Science and Plant Analysis 10(5):869-881. 1979. Engl., Sum. Engl.,
15 Refs. 

Phaseolus vulgaris. Ammonium sulphate. Nitrate. P. K. Ca. Mg. Mn. N. Laboratory
experiments. Foliage. Dwarf beans. Soil fertility. pH. Leaves. USA. 

The effects of 3 N sources (ammonium sulfate, ammonium nitrate and sodium nitrate) in
combination with P, K, Ca and Mg on vine wt,leaf Mg and Mn concn in Bush Blue Lake 274
french beans were studied in 3 greenhouse expt using a Hagerstown silt loam soil. In NP 
treatments, regardless of N source, plants were,. 29% more vigorous than the control or N 
treatment. Sodium nitrate resulted in slightly less vigorous plants with > Mgand < Mn concn,
compared to those of ammonium sulfate. Ammonium nitrate treatments had intermediate 
effects. Addition of K resulted in increased vine wt and decreased leaf Mg concn. Adding both K
and Mg to the NP treatment did not affect leaf Mg concn. (Summary by Fertilizer Abstracts) DO] 

0199
 
4192 PALANIYANDI, R. and SMITH, C.B. Growth and nutrient interrelationships In 
snap beans as affectrd h) several sources of potassium and magnesium. Journal ol the
American Society for Horticultural Science 103(l):109-113. 1978. Engl., Sum. Engl., 12 
Refs. 

Phaseolusvulgaris. N. P. K. Mg. Nin. Fe. Cu. B.Zn. Al. Na. Micronuirents. Fertilizers. Growth. 
Leaves. Stems. Roots. Soil analysis. Laboratory experiments. 

In 2 glasshouse trials, 8 different treatments consisting of a basic NP fertilizer combined with
various sources of K and Mg were applied to Phaseolus vulgaris seedlings growing on silt loam
soils. NP significantly increased the top wt and leaf and total plant contents ofN, P, Ca, Mg, Mn 
and Na. Regardless o; K source, application of NPK significantly increased leaf K content and
decreased the P content and, to a greaterextent, the Mg content while only KCI increased the leal
Mn content. Irrespective of Mg source, NP + Mg increased leaf Mg content but caused no
reduction in K content. Addition of both K and Mg to the NP treatment did not affect leal Mg
content. Treatments caused a redistribution of elements in plant parts. (Sumnmary by Field Ctop
Abstracts) DOI COI 

0200
 
28629. PAPADOPOULOS, I. 1986. NITROGEN FERTIGATION OF 
GREENHOUSE-GROWN FRENCH BEAN, COMMUNICATIONS IN SOIL SCIENCE 
AND PLANT ANALYSIS 17(9):893-903. 
 EN. SUM. EN., 21 REF., IL.
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WATER PONTAINING 3.6, 7.2, OR 10.8 MMOL N/LITER AND UNIFORMLY
 
SUPPLIED WITH 2.0 AND 5.0 MMOL P AND K/LITER, RESP., WAS USED FOR
 
IRRIGATING GREENHOUSE-GROWN FRENCH BEAN CV. BLUE LAKE. THE 
FERTILIZERS WERE APPLIED WITHEVERY IRRIGATION VIA THE IRRIGATION 
STREAM. THE PLANTS WERE GROWN IN POTS, EACH FILLED WITH 12 KG OF
 
SOIL. IN ALL TREATMENTS A 0.3 LEACHING FRACTION WASALLOWED. THE
 
TOTAL AMOUNTS OF N APPLIED IN A TOTAL AMOUNT OF 100 
 LITERS 
WATER/POT WERE 9, 18, AND 27 G/POT FOR THE 3 N LEVELS, RESP. THE N 
LEVEL INDUCED CONSIDERABLE DIFFERENCES IN SOIL SALINITY AMONG 
TREATMENTS. IN THE ROOT VOL. OF THE TREATMENT FED WITH THE LOWEST N 
LEVEL THE RESIDUAL N03-N CONCN. IN THE SOIL SOLUTION WAS 
NEGLIGIBLE, WHEREAS WITH THE HIGHEST N LEVEL IT RANGED THROUGHOUT 
THE GROWING PERIOD BETWEEN 15-20 MMOL/LITER. WITH THE N-TREATMENT 
7.2 MMOL/LITER, WHICH GAVE AS HIGH YIELD (1.8 KG/POT] AS THE 
HIGHEST N LEVEL, N03-N WAS MOSTLY AROUND 3 MMOL/LITER. IT WAS 
CONCLUDED THAT 7.2 MMOL N/LITER APPLIED WITH EVERY IRRIGATION VIA
 
THE IRRIGATION STREAM IS ADEQUATE FOR HIGH YIELD WITHOUT UNDULY
 
INCREASING SOIL SALINITY OR WASTING N.(AS). 

0201
 
27703. PECK, N.H.; MACDONALD, G.E. 1984. SNAP BEAN PLANT
 
RESPONSES TO NITROGEN FERTILIZATION. AGRONOMY JOURNAL
 
76(2):247-253. EN. SUM. EN., 21 REF., IL.
 

A STUDY WAS CONDUCTED TO DETERMINE THE EFFECT OF N FERTILIZATION ON 
VEGETATIVE GROWTH, N PARTITIONING IN THE PLANTS, AND POD PRODUCTION 
IN SNAP BEAN PLANTS. PLANTS OF CV. BLUE LAKE-47 WEREBUSH GROWN 
UNDER FIELD CONDITIONS (GENEVA, NEW YORK, USA] WITH N FROM AMMONIUM 
NITRATE AT RATES OF O, 4, 8, AND 12 G/SQUARE METER PLACED IN A 
BAND 5 CM TO THE SIDE AND 5 CM BELOW THE DEPTH OF THE SEEDS AT
 
PLANTING TIME (10 JUNE 1981] IN A LIMA SILT 
LOAM (FINE-LOAMY,
 
MIXED, MESIC GLOSOBORIC HAPLUDALF), A PRODUCTIVE SOIL DERIVED FROM 
CALCAREOUS GLACIAL TILL. ROWS WERE 50 APART WITH 22CM PRODUCTIVE 
PLANTS/METER OF ROW (44 PLANTS/SQUARE METER). THE FRESH WT., DRY 
WT., TOTAL N, AND NITRATE N WERE DETERMINED IN DIFFERENT PARTS OF 
THE PLANTS AT THE SEEDLING, BLOOM, AND POD STAGES. YIELD AND
 
QUALITY DETERMINATIONS WEREMADE ON THE PODS 10 AND 13AT AUG. 
HARVESTS. FERTILIZER N DECREASED GROWTH OFTHE PLANTS IN THE 
SEEDLING STAGE BUT NOT IN THE POD STAGE. FERTILIZER N REDUCED THE 
NO. OF RHIZOBIUM NODULES ON THE ROOTS. AT THE POD STAGE, TOTAL N 
WAS 15.7 G/SQUARE METER IN PLANTS GROWN WITH RESIDUAL AVAILABLE 
SOIL N BUT WITHOUT FERTILIZER N, WHILE TOTAL N WAS 19.5 G/SQUARE 
METER IN PLANTS GROWN WITH RESIDUAL SOIL N + FERTILIZER N AT 12 
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G/SQUARE METER. FERTILIZER N AT 4-8G/SQUARE METER PRODUCED THE
 
OPTIMUM QUALITY AND YIELD OF SNAP BEAN 
 PODS FOR PROCESSING. (AS). 

0202
 
20092 PECK, N.H. 1978. Plant and soil analyses: efficient use of energy


in agriculture through improved vegetable fertilization. New York Food
 
and Life Sciences 11(3):4-7. Engl., Illus.
 

Phaseolus vulgaris. Analysis. 
Fertilizers. Snap beans. 
 p. K. Mineral
 
content. Developmental stages. Soil 
fertility. N. Yields. Plant assimila
tion.
 

The use of 
soil and plant analyses in the development of efficient fertil
izer systems during the growth of a no. of crops 
including Phaseolus
vulgaris is described. Although P promotes seedling growth, it has been
shown that an extremely high concn. of P without 
adequate K will reduce
seedling growth and yields of snap bean. (Summary by Field Crop Abstracts)
 
DOI
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9992 PECK, N.H. and VAN BUREN, J.P. Plant response to concentrated 
superphosphate and potassium chloride fertilizers V. Snap bean (Phaseolus vulgaris var. 
humilis). Search Agriculture 5(2):1-32. 1975. Engl., Sum. Engl.. 6 Refs.. Illus. 

Phaseolus vulgaris. K. Cl. P. Fertilizer.. Petioles. Yields. Field experiments. Pods. Nutrient 
solution. Laboratory experiments. Nutrient absorption. USA. 

French beans cv. Slimgrcen was grown during 1970 on fine sandy loam soil that had received 0.
1200 lb concn superphosphate (CSP) and 0-960 ib KCI,' ac annually since 1963. Preceding crops
included sweet corn, pea and lucerne. By 1970 the soil contained 2-86 lb available P and 54-3901b
available K '2,000,000 lb soil. In 15 tables comprehensive analytical data are presented on plantparts sampled on 8 and 21 July and 3 Aug., and on pod and seed yields. Pod yield and fresh and
dry wt were highest at 300 lb CSP and 240 lb KCI 'ac. These moderate rates produced compact
plants and concentrated sets of pods. Cv. Slenderwhite. Early Gallatin and Earliwax responded in
the same manner as Slimgreen. (Surnmary by Field Crop Abstracts) DOI COI 

0204
 
0340- 5149 PECK. N.H. et al. Phosphorus fertilization of snap beans. Farm Research 

29I41:1It-Il1. 1964. lEngl.. Sum. Engi., Illus. 
PIhaseolu. vulgaris. P. Fertilizers. K. N. Pods. Productivity. Soil. Fertility. Seedlings. Soil 
temperature. Growth. 

frials carried out with common beans showed that fertilizer P, applied in a band at planting.
usually increases seedling and vegetative growth, thereby increasing the percentage of large pods.
Nevertheless. in cold soils it may result in a higher percentage of small pods. Fertilizer P may
induce or accentuate another limiting factor (i.e., Kdeficiency), reducing pod yields. (Summary
hr T.M.) DOI 
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28294. POMBO, G.I.; SMITH, C.B. 1986. GROWTH AND NUTRIENT
 

INTERRELATIONSHIPS OF THREE 
 VEGETABLE CROPS WITH DIFFERENT 
SENSITIVITIES TO SOIL PH AS AFFECTED BY LIME AND FERTILIZER
 
TREATMENTS. COMMUNICATIONS IN SOIL SCIENCE AND PLANT ANALYSIS
 
17[3):353-368. EN. SUM. EN., 19 REF. 
 (DEPT. OF
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HORTICULTURE, THE PENNSYLVANIA STATE UNIV., UNIV. PARK, PA
 
16802, USA)
 

THE ROLE OF LIME AND FERTILIZERS IN SENSiTIVITY TO LOW SOIL PH OF
 
SNAP BEANS, TOMATOES, AND RED BEETS WAE STUDIED. TREATMENTS OF NO
 
LIME, CALCITIC AND DOLOMITIC LIME RESULTED IN SOIL PH LEVELS OF
 
5.5, 6.9, AND 6.7, RESP., ATTHE TIME OF PLANTING. A VAR. OF BANDED
 
FERTILIZER TREATMENTS WAS APPLIED TO 
EACH PLOT. LEAF SAMPLES WERE
 
ANALYZED FOR 11 ELEMENTS. GROWTH RESPONSES OF THE 3 CROPS WERE
 
RELATED TO THE PLANT SENSITIVITY TO ACID SOILS. WHEN GROWN 
 ON SOIL
 
WITH PH 5.5, SNAP BEAN VINE WT. AND POD YIELDS WERE NOT AFFECTED.
 
LEAF MN LEVELS INCREASED WITH THE GREATER SENSITIVITY TO ACID
 
SOILS. BOTH CALCITIC AND DOLOMITIC LIMES HAD LITTLE EFFECT ON SNAP
 
BEAN YIELDS. LIME TYPES AFFECTED PRIMARILY LEAF CA AND MG. THE NPK
 
FERTILIZER TREATMENT INCREASED ONLY VINE WT. OF SNAP BEANS. LEAF MW
 
WAS INCREASED SUBSTANTIALLY INTHE NPK TREATMENT. WHEN GYPSUM OR
 
EPSOM SALTS WAS ADDED, YIELDS WERE NOT AFFECTED. (AS (EXTRACT).
 

0206
 
5043 PRASIIAR.P. Pea beans. alternate crop for eastern South l)akota. 
 South Dakota 
Farm and Home Research 23(1).38-39. 1974. Engl. 

Phaseolu. vulgaris. pH. Leaves. Water content. Laboratory experiments. Na. CI. Light. Nutrient 
solution. Yields. Irrigation. Cultivars. 

In field trials in 1972-73, cultivars ol navy beans ( Pa.'ol.as vularis) were compared. In 1972, 
yields without irrigation ranged from 1027 lb acre in c%.SW 69-6207-2 to 3771 lb in cv Atlas; at 2 
sites %%ith irrigation yields ranged from 2588 lb in cv. Processor I0 to 4161 lb in cN. Processor 6and 
from 136 lb in c%.Processor 5 to 4854 lb in c%. Processor 0. respectively. (Suiniary hi Field 
Crop, .lhbstract.) 1)01 
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19932 RUIZ-SIFRE, G.V.; KIES, S.K. 
 1983. Response of cropr to sorghum


residues. Journal of the American 
Society for hiorticultural Science
 
108(2):262-266. Engi. Sum. Engl.. 17 Refn., Illus. [Dept. of }iorticul
ture, Pesticide Research Lenter, Mlichigan State Univ., East Lansing, Ml
 
48824, USA)
 

Phaseolus vulgarls. (,reen manure;. (rowth. 
Yields. Snap beans. USA.
 

Vegetable and 
field crops were grown on younr residues of several rv. c'
sorghum in the greenhoiu:r and field. Tticgrowth and yield of snap bean
the field was, ancreased ri decreased 1y sorghu, residue!: depending on ti ,
sorghum plant part, quantity, cv., and soil environment. 'esidues fr m
Bird-a-Boo and F-r'rthumMilkmaker stimulated field-grown snap beaor mo:e
than those irom travgrazer. The optsmun, amount of young sorghum shoot
residues needed to stimulate snap bean growth and yield was about 2500 
kg/ha. Although sorphurr residuesi may stimulate crop growth in some 
instances, this stimulation was not easily controlled because the optimal 
range of sorghum residues and soil environment is too narrow and unpredict
able. (Author's suimmnary) DO
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21085 SALADIN C., F. 1981. rl cultivo dt li hablch,,ela. 2. parte. (Snap


bean cultivation. Part 2). Agro (Rcl,bI ica D itJncana) 10(86) :7-9.
 
Span., Illus.
 

Phaseolus vulgaris. Snap beans. Soil req ireints. l.and preparation. 
Fertilizers. Dominican Republic. 

Ceneral aspects on snap bean cultivat ion are presented regarding adequate
soils, :-o I preparat In ;in fvrt Ill. a inn O , : fi at in, P. and X).
Recommennded fertilizer i ormu 17lions and, t ic (if apli ncat are given and 
tihe use of (oliar fertilizers is mentioned. 1(7iAT] 
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21064 SARKAR, A.N.; WYN JONES, R.G. 
 1982. Effect of rhizosphere p1lon the


availability and uptake of Fc, 
Mn and Zn. Plant and Soil 66(3):361-372.

Engl., Sum. Engl., 15 
 Refs., Illus. [Dept. of Biochemistry & Soil 
Science, Univ. College of North Wales, Bangor, Gwynedd LL57 
2UW, Wales]
 

Phaseolus vulearis. 
 Snap beans. Rhizosphere. Roots. Fe. Mn. Zn.
 
Fertilizers. N. K. P. pH. Nutrient uptake. Wales.
 

Dwarf French bean plants were grown in pots 	for 21 
days in brown earth soil

(Denbigh series) adjusted initially te pl! 7 or 8. Variations in rhizosphere

pH were induced by 3 N treatments at 500 1000
or ppm: choline phosphate,

ammonium phosphate, and calcium nitrate. The rhizosphere pH was found 
to be

significantly lower following the 
application of either amnonium or choline
phosphates and to be increased by calcium nitrate. Fe and Zn contents ofshoot and root were inversely proportional to rhlzosphere pi!.Mn content 
also increased with decreasing pli,but increased sharply a: pil 5.5. Shoot
Fe, Zn and Mn were significantly correlated with extractable levels in

rhizosphere and non-rhizosphere Soil. (Author's summary) DO1
 

0210 
17413 SARKAR, A.N.; WYN JONES, R.G. 1982. Influence of rhizosphere on the
nutrient status of dwarf French beans. Plant and Soil 64:369-380. Engl., Sum. 
1-ngl., 28 Refs., Illus. 

Phaseohs iulgaris. Snap beans. Seedlings. Rhizosphere. Growth-chamber experiments. pi.

Nutrient absorption. N. P. Shoots.
 

French bean seedlings grown on choline, ammoriacal, and nitrate forms of N together with 
equivalent basal application of' P as KH, PO, were tested for nutrient uptake from the
rhizosphere under standard growth chamber conditions. Statistical tests on soil (rhizosphere
and non-rhizosphere) and plant troot and shoot) revealed that with the exception 	of P,

ilevels of all other estimated macro-(Na', K', Cat ', Mg' *) and micronutrients (Fe' *, Mn ",*Zn ') were significantly changed after 42 days growth as compared with 21 day growth
period. The higher uptake into shoots of Na', K*, Fe"', Mn 2', Zn2 ',and 1I.P0 and higher

biomnass accumulation in the rhizosphere were associated with lower rhizosphere p1i.The
uptake of Ca' and Mg" increased with higher rhizosphere pll. While ammoniacal and
choline forms decreased rhizosphere ptl arid increased the P uptake, nitrate form reversed
the trend showing significant inverse relationship between shoot phosphate and rhizosphere
pH1. Ca and Fe were associated with an inhibition of the translocation of P from root to
shoot. lowever, no causal relationships could be establi.shed. Both shoot wt. arid shoot P 
content were closely associated with a no. of rhizosphere soil parameters. (Authors sum
mar,j 1)01 C01 
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0347-5256 SAXIENA. G. .1. and I()CAS(I). $.J Effect oflertilir rand frilted traceeltment 
(11 5113) level% nnd placemenil on %nap hean% groi ni onin 'I i%% id %and.i Agronomy
Journal 67(4):459-462. 1975. Engl.. Stnl. LUngl..II Refs. 
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I'ia.eolhi. v'tilgaro. Fertilizers. Tracers. Roots. N. P. K. Soil fertilit',. Eperimeni design. 
Productivit). 

Since nutritional requirements had not been established ior vegetablcs grown in noncoastal 
regions of Guvana, a study was conducted on a maior soil t, pe in thse arcas., Tiwiwid sand 
('l ypic Quartztpsamnrcnts) to. evaluate the effect of fertilter rate and placement and the rate ofh 
frilled trace element I ITI 503) on nutrient uptake, root distrihution and \etld of common beans 
(l'hIr.wol vulgari I.. Fertiliuer lccis were 79-67.112 and I58-67-224 kg ha. applied to 1 3.2' 3 
and the [ull hed. 11E 503 levels \%ere 0 and 44.8 kV ha Yields ranreed hour ,0l8 kg!I:l for the 
lower fertilizer rate to 727 kgiha for the'higher rate. With the applicatiun ofI-II1 503 and the 
lower fertiltier rate, yields increased a s \ields %kthe terih/er band incrased. v,lirer ere reduced 
at the higher rate. \pplication of --Il1 503 icreacd th a erac dry \\ciseht of hcan plants from 
0.55 to 1.07 and fron 19.1 to 5.17 g plrnt at the flowellng aid linod %C11tI1 ';i.cs'. respcti1\.le 
I"I . 503 aplrlicatiois ircreaised yield from 216 to I,800 k.i,h. tol101.42 ki ha. rcSpectrscly,, 
for the lower and higher rates of lertili/er application Nic;m trol CoCrelrtiarron intIre top 3(1cm 
of soil increasec 1.82 cot of cc ith I- 5 3 503d from 1.39 to root ot soil II Application of 1:1 Fi 
also corrccefd llicronutrien dclicrcncies and irniprsei fte iV;nbillol ili soil water arid 
nutrients. (.ltihltnor .Ntimmarrr) 1)01 
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1130 SCHULTEIS, D.T. and KATTAN, A.A. Response of snap beans to root micro
climate. Arkansas Farm Research 20(l):9. 1971. Engl., Illus. 

Phaseolus vulgarns. Roots. Climatic requirements. Soil water. Cultivation. Growth. Yields. 
Water stress. 

In glasshouse experiments, Phaseolus vulgaris plants were grown in Hoagland solution with 
addition of carbowax to give amoisture stress of0.3 or 3atm, with or without root aeration. Root 
and shoot wt were higher at the lower moisture stress and increased with increase in root aeration. 
(Surnmary byr Fiehl Crop Abstracts) DOI 
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26584. SHUKLA, P.D.; ADHIKARI, K.S.; DIVAKAR, B.L. 1984.
 

EFFECI OF LIME ON GROWTH, YIELD AND QUALITY OF FRENCH BEAN 
(PHASEOLUS VULGARIS]. PROGRESSIVE HORTICULTURE 16(1-2):48-51. 

ENGL., SUM. ENGL., 6 REFS. (HORTICULTURAL EXPERIMENTS & 
TRAINING CENTRE, CHAUBATTIA, UTTAR PRADESH, ALMORA, INDIA) 

IN AN INVESTIGATION CARRIED OUT IN 1977-79 AT HORTICULTURAL EXPT. 

AND TRAINING CENTRE (CHAUBATTIA, INDIA) DURING 3 SUCCESSIVE GROWING 
SEASONS OF THE FRENCH BEAN CROP, THE APPLICATION OF LIME AT 12 T/HA 

IMPROVED PLANT HEIGHT, POD LENGTH, SEED YIELD, AND 100-SEED WT. THE 
INCREASE IN LIME LEVEL UP TO 8 T/HA RAISED SOIL PH TO A HIGH LEVEL. 

(AS).
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19491 SINGH, .N.; HRA SAD, 1.D. 1UMA(, V.P. S. I iSi, . Pespon;e o: French 
bean to different levels of nitrogen an'! phisphoru1 in Nil :rt-il! 
under rainfed condition. Indian Journal of Agronomy ?',( :,-1OZ. 
Engl., 3 Refs. [Central Soil Salinity Res, rch Inst., .a.rnal 132001, 
India] 
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Phaseolus vulearis. Snap beans. Fertilizers. N. P. Yields. India.
 

The response of French bean to 3 levels of N (0, 10, 
and 20 kg/ha) and 4
levels of P (0, 30, 60, and 90 kg/ha) was studied in Mannavanur Kadaikanal,

Tamil Nadu 
(India) under rainfed conditions in a randomized block design

with 3 replications. 
Yields increased with increasing rates of N and the
difference due 
to any 2 levels of N was significant. P applied at 60 and
90 kg/ha significantly increased yields in comparison 
with 30 kg. (Summary
 
by L.M.F.) D01
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26579. SINGH, R.; SINGH, D.V. 
 1984. EFFECTIVENESS OF LIMING
 
MATERIALS, THEIR DOSES AND FINENESS ON YIELD AND NUTRIENT UPTAKE
 
BY FRENCH-BEAN IN ACIDIC SOILS OF THE KUMAON HILLS. INDIAN 
JOURNAL OF AGRICULTURAL SCIENCES 54(6):491-495. ENGL., SUM. 
ENGL., 10 REFS., ILLUS. (GOVERNMENT VALLEY FRUIT RESEARCH
 
STATION, SRINAGAR-GARHWAL, UTTAR PRADESH 246 174, INDIA) 

IN 
FIELD TRIALS IN THE KUMAON HILLS OF ALMORA, INDIA, IN 1977-78, 
PHiASEOLUS VULGARIS CV. BLACK QUEEN WAS SOWN ON CID SOIL TREATED 
WITH SUFFICIENT (A) BURNT LIME, (B) CALCITIC LIMESTONE, (C) BASIC
 
SLAG, OR (D) DOLOMITIC LIMESTONE TO GIVE A PH OF 6.8 OR 25, 50, OR
 
75 PERCENT OF THIS VALUE. LIME WAS APPLIED IN 3 DEGREES OF FINENESS 
WITH A MESH SIZE OF -30+60 BEING MOST EFFECTIVE. LIMING INCREASED 
THE YIELD OF GREEN PODS AND DM BY 15.3-52.2 AND 39.7-84.6 PERCENT, 
RESP., (B) GIVING THE HIGHEST GREEN POD YIELD OF 8.73 T/HA.
 
APPLICATION OF 75 PEnCENT 
 OF REQUIREMENT OF (B] WAS EQUIVALENT TO 
100 PERCENT REQUIREMENT OF (A), (C), AND (D] 
 IN YIELD INCREASE AND
 
UPTAKE OF N, P, CA, AND MG. 
(SOILS AND FERTILIZERS).
 

0216 
23895 SINCH, R.; SINCH, D.V. 1983. 
 Effect of lime applied as calcitic
 

limestone in acid soils 
of Kumaon Hills in Uttar Pradesh. Journal ofthe Indian Society of Soil Science 31(l):148-151. Engl., E Refr.[Horticultural Experiment & Training Centre, Chaubattia, Almora, 
Uttar
 
Pradesh, India)
 

Phaseolus vu s is. Agricultural 
lime. Soils. Snap beans. Yields. Dry
matter. N. 1. K. Ca. Mg. Mineral content. India. 

In a pot expt. the effect of varying doses of lime as calcitic limestam

(0, 25, 50, 75, and 100% of the lime requirement) on properties of 4 acisoils of Kumson Hills in Uttar Pradesh, India, was studied, and the optilum
lime level for French beans was determined. In the clayey soil from Reon
there was a significant increase in DM yield and 
% of N, P. K, Ca, and Fgwith 75% lime requirement dose, and the highest benefit was obtained wIlthe 100% dose. In Kalakhet soil, 
the DM yield was significantly enhanced
with all the doves of lime, but the highest yield was obtained with 75%required dose. In Genthia soil, lime applied at the rate of 50% lumrequirement proved to be the optimum, increasing DM yield 37.4% over thecontrol. In Kanalichhina soil, 75% lime requirement dose produced the max.DH to the extent of 46.8% over the control. Liming in increasing dozesprogressively improved all the soils regarding pH. Ca and base saturaticm 
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Z, exchange acidity, and exchangeable Al. 
 The rate of lime requirement for

improving the soil 
as well as snap bean production was the highest for
 
Reoni followed by soila of KanalichhIna, Kalakhet, and Centhia. Lime

requirement of these soils largely depends upon the Ca saturation, exchange

acidity, and clay content. [CIAT]
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28626. 
 SMITH, C.B.; DEMCHAK, K.T.; FERRETTI, P.A. 1986.
 
EFFECTS OF LIME TYPE ON YIELDS AND LEAF CONCENTRATIONS OF
 
SEVERAL VEGETABLE CROPS AS RELATED TO SOIL TEST LEVELS. 
JOURNAL OF THE AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE 
111(6):837-840. EN. 
 SUM. EN., 14 REF. (DEPT. OF
 
HORTICULTURE, THE PENNSYLVANIA STATE UNIV., 
UNIV. PARK, PA
 

16802, USA I
 

THE EFFECTS OF LIMING WITH AND WITHOUT FERTILIZER ON TOMATOES, 
SWEET CORN, SNAP BEANS, AND CABBAGE WERE EVALUATED IN EXPT. IN 11
 
PRODUCTION AREAS OF PENNSYLVANIA, USA, IN 1981-83. CALCITIC,
 
CALCITIC WITH 3 PERCENT MG, AND 
DOLOMITIC LIME TYPES (FINENESS-95
 
PERCENT THROUGH A 100-MESH SIEVE) AT RATES OF 4.5-15.7 T/HA WERE
 
COMPARED WITH UNLIMED CHECKS. HIGH LIME RATES INCREASEDYIELDS AND
 
HAD NO DELETERIOUS EFFECTS. SUBSTANTIAL CHANGES IN SOIL PH AND CA 
AND MG SATURATION TOOK PLACE WITHIN A YEAR OF APPLICATION. LEAF Wt 
CONCN. AND, TO A LESSER EXTENT, LEAF ZN AND B WERE DECREASED BY
 
LIMING. CALCITIC LIME INCREASED LEAF CA BUT DEPRESSED LEAF MG,
 
RESP., 
AT RATES OF 13.4-15.7 T/HA. COMPARABLE DOLOMITIC LIME
 
TREATMENTS ENHANCED LEAF MG SUBSTANTIALLY BUTDID NOT INCREASE LEAF
 
CA. WITHIN 2-3 MO. OF LIME APPLICATION, LEAF ANALYSES SHOWED THAT 
THE CALCITIC TYPE USUALLY SUPPLIED REASONABLE AMOUNTS OF CA, THE 
DOLOMITIC TYPE CONSISTENTLY SUPPLIED SUBSTANTIAL QUANTITIES OF MG, 
AND BOTH TYPES REDuCED LEAF MN. (AS).
 

0218
 

8008 SM I11, C. B. Growth responses, nutrient leaf concentrations and interelement 
relationships of snap beaf as affected by fertilizer treatment. Journal of the American 
Society for Horticultural Science 102( I):61-64. 1977. Engl., Sum. Engl., II Refs. 

Phaseolus vulgaris. Gr-'wth. N. P. K. Mg.Fertilizers. Urea. Leaves. Field experiments. Analysis. 
Mineral content. Yields. 

Bush Blue Lake 283 beans (Phavedi viil,aris L..)were grown with 16 fertilizer treatments at 16 
commercial sites in Pennsylvania in 1973-74. No treatment gave significantly higher combined 
yield at one harvest than the NP treatment (28 kg Iha of each). This treatment resulted in increases 
of 27% in vine weight and 9% in yield while leaf concentration of Ca and Mg were enhanced by 19 
and 36,-. respectively, and K concentration was decreased by 17%. Added K, which further 
increased vine weight but not yield, depressed Mg leaf concentration but this was more than 
compensated by the NP enhancement. Although added Mg did not affect growth responses, it 
increased Mg leaf concentration, decreased Mn concentration and tended to decrease P and Ca 
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concentration but did not lower K leaf concentration. When both K and Mgwere added. Mg leaf
concentration was no higher. Diammonium phosphate had no injurious effects. (Author's 
summnart) DOI C02 

0219 

16084 SMITrLE, D.A.; STANSELL, J.R.; WILLIAMSON, R.E. 1978. Cultural
studies with snap beans. Athens, University of Georgia. College of Agriculture.Experiment Stations. Research Bulletin no. 226. 2 2p. Engl., Sum. Engl., 30 Refs. 

Phascolus vulgaris. Snap bean. Cultivation. Spacing. Fertilizers. Irrigation. Water requirements. Harvesting. Agricultural equipment. Cultivars. Agronomic characters. Pods. 
Yields. Field experiments. USA. 

Results of studies on snap beans conducted during 1973-76 in SE Coastal Plain, Georgia,
USA to adapt cultural practices established in other areas and develop new cultural methodsaccording to regional requirements are summarized. Recommendations are given on aspectsof production and management such as seed quality, soil preparation, var. selection, plantpopulation and arrangement, irrigation, fertilization, and harvesting. Desirable characteristics of these var. include: (1) high pod production: (2) erect plant growth; (3) low resistance to pod detachment; and (4) disease resistance. The efficiency of mechanical harvestijdetermined by the type of plant growth along vith the frequent check and adjustment
of mechanical harvesters. Tables are included on the results of the expt. (Surnmary by C.P. 
G.Trans. by LM.F.) DOI D02 0220 

6228 SNIIII. ) A. Response of snap bean to irrigation, nitrogen fertilization, and
plant population. Journal of the Amercan Society for ItorticulturalScience 101 (:37-40.
1976. l-ngi1. Engl.. 14Refs.Sum 

Phu'olu. vuigari% Irrigation. N. Fertilizers. Spacing. Yields. Foliaxe. Growth. 

French heart (P[nawo s.vulgaro L..yield wa increa sed by higher plant popuiations, more
ticquent irrigation and additional N applied a,a topdres%, Ii ighost yield',werCobtaineL with an
irrigation-fcrtih,,ation program that included applications of8 mm ot ,'ater at 23 mm of pan
c.apoalioi until I 3 foliage coser
 , at 15moii ol pan caporation until 2 tolhagc coser, then at 8 
iom ot pan e.iporation until harsest with N applications to maintain petiole N) )-N celahoc

(5(1(ppm prchlossom and (000 ppm during fruit Jeciopment Response of 30 .x cm and 91 x3 cm plint ",pacings to irrigation and N tertihiatlion %keresimilar Pan evaporation data can be used
 
to schediile irrigation under .aried climatic conditions and maintain a low soil water 
 tension 
throughr mnt french bean growth. I he relatnonship ofAater use by french beans to pan evaporation
changes itth At adjustimint m st be made to compencatlcrop development orthc changing
relatrioni p. and (requent irrigation and N tertihiation must be made to french be;mis produced
(in sand , soil under humid conditions. (Aithor',s .mtimOnarli) I)()l 

0221 
28015. SRINIVAS, K.; 
RAO, J.V. 1984. RESPONSE OF FRENCH BEAN 
TO NITROGEN AND PHOSPHORUS. INDIAN JOURNAL OF AGRONOMY 
29(21:146-149. 
 ENo SUM. EN., 5 REF. (INDIAN COUNCIL OF
 
AGRICULTURAL RESEARCH, KRISHI 8HAWAN, NEW DELHI 110001,INDIA
 

THE RESPONSE OF FRENCH BEANS TO N (0, 30, 60, 
AND 90 KG/HA) AND P
 
(0, 50,100, AND 150 KG/HA] WAS STUDIED AT THE INDIAN 
INSTITUTE OF 
HORTICULTURAL RESEARCH IN HESSARAGHATTA (BANGALORE, INDIA) DURING 
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THE KHARIF SEASONS OF 1978 AND 1979. SIGNIFICANT YIELD RESPONSES 
WERE OBTAINED WITH THE APPLICATIONOF N AND P. POD YIELDS WERE
HIGHEST WITH 90 KG N AND 150 KG P/HA; HOWEVER, THE OPTIMUM LEVELS 
WERE FOUND TO BE 80 KG N AND 123 	 KG P/HA. (AS]. 

0222 
16958 STANSELL, J.R.; SMITILE, D.A. 1980. Effects of irrigation regimes onyield and .water use of snap bean (Phaseolusvulgaris L.). Journal of the American
Society for Hortictiltural Science 105(6):869-873. Engl, Sum. Engl, 12 Refs., 
Mus. 

Phaseolus vulgaris. Green bean. Irrigation. Osmotic potential. Evapotranspiration. Pods.
Yields. Developmental stages. Water requirements. Income. 

Pod yield of Galagreen and Eagle snap bean cv. irrigated when the soil water tension reached0.25 bar averaged 11.9 t/ha, and irrigation at tensions of 0.5 and 0.75 bar reduced this yieldby 41 and 48%, resp. The reduction in water use was proportionately less than yield decreases, resulting in water use efficiencies of 0.62, 0.45, and 0.4 t of pods/cm of water withIrrigation at 0.25, 0.5, and 0.75 bar, resp. Pod yield and water use efficiency were generallygreater in Eagl. than in Galagreen snap beans. A 0.75-bar stress applied preblossom, atflowering, or a. pod development reduced pod yield by 25% in both cv. (Summary by
HorticulturalA b tracts) DOI 

0223 
25310. STRYDOM, E. 	 1971. 
THE PRODUCTION OF GREEN BEANS.
 

PRETORIA, SOUTH AFRICA, DEPARTMENT OF AGRICULTURAL AND TECHNICAL 
SERVICES. LEAFLET NO.64. VEGETABLE SERIES NO.7. GREEN BEAN 
SERIES NO.1. 9P. ENGL. 

GENERAL INFORMATION ON DIFFERENT ASPECTS OF GREEN BEAN PRODUCTION, 
WITH EMPHASIS ON SOUTH AFRICA, IS PH-ESENTED. BRIEF DISCUSSIONS ARE 
PRESENTED ON ECONOMIC IMPORTANCE, PRODUCTION AREAS, CLIMATIC AND 
SOIL REQUIREMENTS, FERTILIZATION, PLANTING TIME, AND SEED 
TREATMENT, CROP ROTATIONS, SOIL PREPARATION AND CULTIVATION,
CHEMICAL WEED CONTRO, IRRIGATION HARVESTING, MARKETING, AND YIELDS. 
A BRIEF DESCRIPTION OF AVAILABLE BUSH AND CLIMBING BEAN VAR. IS 
ALSO GIVE. THE MAIN BEAN INSECT PESTS, DISEASES, AND OTHER MINOR 
DISORDERS ARE LISTED; A BRIEF NOTE ON SYMPTOMS AND 	 CONTROL IN 
INCLUDED FOR EACH ONE. 
 (CIAT].
 

0224
 
27459. TROIANO, J.; JACOBSON, J.S.; HELLER, L. 
 1984.
 
EFFECTS OF SIMULATED ACIDIC RAIN APPLIED ALONE AND IN
 
COMBINATION WITH AMBIENT RAIN 
 ON GROWTH AND YIELD OF FIELb-GROWN 
SNAP BEAN. AGRICULTURE, ECOSYSTEMS AND ENVIRONMENT 11(2):'61
172. EN. SUM. EN., 
20 REF. (BOYCE THOMPSON INST., CORNELL
 
UNIV., TOWER ROAD, ITHACA, NY 14853, USA] 

FIELD-GROWN SNAP BEAN CV. PROVIDER PLANTS WERE TREATED WITH 
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SIMULATED ACIDIC RAIN APPLIED EITHER ALONE OR IN COMBINATION WITH 
AMBIENT RAIN, AND THEEFFECTS ON GROWTH AND YIELD WERE DETERMINED.
 
IN PLOTS WHERE AMBIENT RAIN WAS EXCLUDED, A RETRACTABLE CANOPY WAS 
ACTIVATED TO SHIELD THE CROP. FOUR LEVELS OF ACIDITY AT PH VALUES 
OF 5.0, 4.2, 3.4, AND 2.6 WERE APPLIED IN 4 REPLICATETREATMENTS AND
 
THE EXPT. WAS CONDUCTED IN 2 SUCCESSIVE YEARS (1981 AND 1982].IN 
PLOTS THAT RECEIVED QNLY SIMULATED RAIN, YIELD WAS NOT ADVERSELY
 
AFFECTED BY ACIDIC RAIN; IN 1981, A POSITIVE LINEAR RELATIONSHIP
 
WAS PRESENT BETWEEN ACIDITY OF SIMULATED RAIN AND YIELD, BUT IN
 
1962, NO EFFECT WAS FOUND. IN CONTRAST, IN PLOTS THAT RECEIVED BOTH
 
SIMULATED AND AMBIENT RAIN, A NEGATIVE LINEAR RELATIONSHIP BETWEEN 
ACIDITY IN SIMULATED RAIN AND YIELD WAS OBSERVED IN BOTH YEARS. 
VEGETATIVE MASS AND SIZE OF PODS WERE UNAFFECTED BY ACIDITY
 
INSIMULATED RAIN IN EITHER EXPTL. CONDITION. (AS).
 

0225
18564 VAN BUREN, J.P.; PECK, N.H. 1981. 
 Effect of K fertilization and
 

addition of salts on the texture 
of carned snap bean pods. Journal of
 
Food Science 47(l):311-313. Engl., Sum. Engl., H1 Refs., Illus.
 

Phaseolus vulgaris. Fertilizers. K. Pods. Snap beans. Canned beans. 

Snap bean cv. Wax Bonanza and Early Gallatin were grown in sand culture

with 2 levels of K (0.3 and 6 mcq/1) and outdoors with 4 levels of K (0,
100, 500, and 1700 kg/ha) to determine the effects of K fertilization on 
the texture of canned pods and to compat, 
 the effects of additions of salts

and removal of soluble pod components with the effects of fertilization.
 
Increases in pod K, obtained either by fertilization or direct addition to
 
the can, resulted in less firm canned pods. Removal of soluble solids from

pods prior to canning resulted in firmer pods. Pod K and texture were
highly correlated, with the greatest changes in texture with changing K
occurring below 2% K in pods on a dry wt. basis. The effects of K and Na 
appeared due to a combination of Ca displacement and an enhancement 
of
 
pectin degradation. (Author's summary) D0
 

0226
 
19748 WAGEET, R.J.; RODRIGUEZ, R.K.; CAMPBELL, W.F.; TURNER, D.L. 1983.
 

Fertilizer 
and salty water effects on Phaseolus. Agronomy Journal
 
75(2):161-166, Engl., Sum. Engl., 23 Refs. 
1Dept. of Agronomy, Cornil
 
Univ.: Ithaca, NY 14853, USA]
 

haseolus vularis. Snap beans. 
Salinity. Irrigation. Fertilizers. N. Wace"
 
stress. Dry r-mter. Yields. Mineral 
content. P. Yield components. USA.
 

Greenhouse studies, involving interactive effects on 
snap bean yield of 3
 
levels o irrigation water salinity, 3 frequencies of irrigation 
water
 
application, 2 levels of N applied in the 
irrigation water, and 7 levels of
 
P and X fertilization, were conducted to determine if 
the adverse effects
 
of saline conditions or stress on
water Phaseolus could be overcome bv 
enhanced fertility status and/or improved u;Inc water management on an 
Argixeroll. DX and bean yields were reduced with decreasing Irrigation
frequency (2 to 8 days) and increasing salinity of irrigation water (0.5 .o

8.0 mmho/cm). Percentage yield decrements were measured for both salt and

irrigation regimes. Yield Increases were noted for all fertilizer treatmeats so long as salinity did norbecome too high (8 mmho/cm). Plan- Ncontent and root wt. were shown to be responsive to irrigation frequency 
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and salinity, but not 
to fertilizer 
form. N applied in 
the irrigation
water produced increased 
yield across all treatments 
in one set
where greenhouse conditions were hot, dry, 
of expt.


and of high potential evepotranspiracional 
demand. 
 No N effect was measured in a 2nd series of expt.
with low potential evapotranspiration. (Author's summary) DOI
 

2097(, 0227I. 9II.S,9112.2. (;1-1 h('ai. Zli,,h.IhwI.
Arlintlii-al lournal 79(3):91-95. Fngl., 7 Rcf! . 

Phaseoltis vul;rirtc. Snalp bean;s.
NutritionalF requirents. 

(Clitatic reqniirementq. Soil requi-ements.
Cultivars. liant ing. Irripation. larvesting.Yields. Marketing. Storage. Diseaser- and pat hogern,. Resir;tanre. Zimbabwe. 

General aspects of rht cUltiVat1i 
 and s tor.FV [If snap1) bealls; are presented,with specific recommendations for . His'bnhenclude climate, soils,T iesefertilizer reiliresent;s, cv., planting,i ;ah;emert , irrigation, harvest,yields, marketing, arid storage. A li;t of 17 cv. with inforiationyield, quality, harvest period, on
seed color, pods, use, and diseases is

given. ICIAT) 

D02 Cultivation Practices: Planting, Weed Control and Harvesting 

0228
*AGAMALIAN, H. 1972. Harbi cide daveLopment in green and dry

beans. In Annual 
EaLifornia Wood conference, 24th, USA, 1972.

Proeedings. SaLinas, USA, Univ. of 
CaLifornia Agric. Ext. Serv.
 
pp.76-80
 

0229
8094 AITKEN, J.B. 
 Weed control in snap beans with dinotroaniline herbicides.In Annual Meeting Southern Weed Science Society, 28th., 1975. Memphis, Tennessee.
1975. pp. 175-178 Engl., Sum. Engl., 6 Refs. 

Phseolu.s %vutarj. eeds..
 Ilerhicides. Weeding. Fild experiments. USA. 

Dinitroaniline herbicides were evaluated in replicated field plots during both the spring and fall of1972. Excellent coner,.! of -lexas panicur and goosegrass was oibtaiined with treatments ofI rifluralin and dinitrarnh gave excellent contiol ofI exas panicurnbut only fair corntrol of gotsegiass. No)significant difference 

fluchloralin and butralinr 

was measured aniong treatmentsregarding sicklepod coot rnl(ontsrol ofpig oeed species was best achieved \with butralin, withnitralin, fluchlhralin and dinitramine prosiding lair to good control. The effectof the herbicidetreatment was generall\ a notLceable increase in french beart yield when compared to IncLltivated check, the one exception being the spring treatment o 0.50 1'-A dinitrarirne. 
(.ru/hor:,.rlsurnmarv-)
1)02 

0230
7679 AITKEN, J.B.and ANDRLWS JUNIOR,0.N. Performance of alachlor andalichlor combinations in snap beans. In Annual Meeting Southern Weed Science Society,26 th., Raleigh, North Carolina, 1973. pp. 215-224. Engl., Sum.Engl., 2 Refs. 

Phaseolus vulgaris. Weeds. Herbicides. Weeding. Field experiments. Plant injuries. Yield,. USA. 

Herbicide combinations with alachlor, applied preemergence on french beans, were evaluated onsandy to sandy loam soils at 7 locations in Florida from 1971-72. Itwas found that (I) alachlor(2 

118 



lb a.i./acre) controlled annual grasses (large crabgrass and goosegrass), except Texas panicum,
over a wide range of rainfall conditions. (2)There was no consistent difference in control between
alachlor, trifluralin and EPTC on annual grasses excep Texas panicum. (3) Linuron. CDEC or
dinoseb added to alachlor did not improve annual grass or broadleaf(Florida pusley, sickledpod
and pigweed) wee control of alachlor alone. (4) Alachlor and trifluralin provided better pigweed
control than EPTC. Alachlor and EPTC provided good (above 80%) control of sickiepod at 2
locations. (5) Bean injury from alachlor occucred at 2 of 4 locations in 1972. with no injury at anylocation in 1971. (6) In 1972 bean injury occurred on sandy and sandy loam soils and was more 
severe where subirrigation or overhead irrigation was employed and where the cultivars Sprite orProvider were planted. (7) Where weeds were controlled and beans were not injured by alachlor 
treatments, yields were higher than untreated checks or herbicide treatments providing
insufficient weed control. Yield reductions occurred only where injury symptoms were observed. 
(Author's sunimary) D02 

0231 
AITKEN, J.B. 1972. Performance of substituted dinitroaniLino
 
herbicides on snap beans (Phaseolus vulgaris L.). 
 In Annual
 
Meeting Southern Weed Science 
Society, 25, 1972. Proceedings.
 
pp.57-61.
 

0232 
*ALVAREZ, G. 1981. NC 20484, herbi cide pare el control do cquito
 

(Cyperus 
 rotundus L.). In Seminario de la Sociedad Colombiana de 
Control de MaLezas y FisioLogia Vegetal, 13, Reunion Asociacion 
Latinoamericena de FicioLogia Vegetal, B, Cali, CoLombia, 1981.
 
Resumenes. CaLi, 
Estecion Experimental La Tupia, Quimice
 
Sobering CoLombiane S.A. pp.12-13.
 

0233
 
15851 ALVES, A.; BERNARDI, J.B. 1968. Contrfle de ervas daninhas ern cultura
de feijao-vagem pelo uso de lierbicidas. (Control of wceds in snap beans vith
herhicides). 13raiantia 27(16):1 S7-1)2. Port., Surn. Port., Engl., 2 Rcfs. 

Phascolusvuliarjs. Snap bean. Wecds. \Wecdin,. I lerbicides. Cultivation. Yields. 

Four herbicides for controlling: weed:, in snap han crops -ere tested in preemergent condidons. EI'TC and trifluralin were incorporated be fole plantin.r whereas chloroxuron andDNBP wert, applied after ,,antiq: without incorporation in the soil. A plot cultivated byusual pracices wits used as check,. Under thest explt, conditions there was no appreciable
increase ois bean yields, but all the herbicides tested were efficient in controLling the weed.Those applied after planting showed better residual effects. Sonic toxicity of chioroxuron 
was noted on snap beans. (Author's sunmnary) D02 

0234
 
* ANDERSON, R.F. 1974. VeLsict new generation herbicides. In
 
International Velsico Symposium, B, Brighton, UK, 1974.
 
Proceedings. Chi cego, 
USA. VeLsicoL Chem. Cbrp. lOp.
 

0235
 

*ARSSI RURAL DEVELOPMENT UNIT, CROP AND PASTURE SECTION.
 
ETHIOPIA. 1978. 
 Report on crop protection surveys and
 
experiments, 1977/78. 
 Addis Ababa, Ethiopia. 52p. 
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0236
19461 ASHMEv% R.A. 1982. Timing applications of diclofop for control of
large 
 ,a P±uceedings Northeastern Weed Science Society


36:199--."22. Engl. [Univ. of Connecticut, Storrs, CT 06268, USA]
 

Phaseolus '- garis. Snap beans. Weeding. Herbicides. Timing. USA.
 

Field expt.. verz conducied at the U. of Connecticut Agronomy Research Farm
(Storrs. t'a) to determine the feasibility of timing diclofop treatments
 
for control; of Diitaria.sanguinalis in snap beans in terms of days after
sowing rathimr than leaf count. D. sanuinalis was controlled with diclofop

at 1.1 kg/ha either preemergence or u. , 14 
days after sowing. Applica
tions in, .the early morning or in the .-vening were significantly more
 
effee.cive:=than those ac midday. (Summary by Herbage Abstracts) P02 

0237
 
*ASHLEY, R.A. 1974. Effect of deLayed incorporaition on
 

performance of trifluralin. Proceedings of thi Northeastern Weed
 
Science Society 28:172-174. 

0238 
*ASHLEY, R.A. 1973. Two-year study of weed controL in snap beans.
 

Proceedings of the Northeastern Weed Science Society 27:178-183.
 

0239
 
*ASHLEY, R.A. 1972. Effect of competition and control of 
Galinsoga ciliata (Raf.) 
Blake in snap beans. Proceedings of the
 
Northeastern Weed Science Society 26:338-341.
 

0240
 
21056 ASHWORTR, S.; 
 HARRISON, H. 1983. Evaluation of mulches for use in

the home garden. H1ortScience 18(2):180-182. Engl., Sum. Engl., 7 Refs.,
Illus. [Dept. of Horticulture, Univ. of Wisconsin, Madison, WI 53706,
 
USA]
 

Phaseolus vulgaris. Mulching. Soil temperature. Growth. Snap beans. Yields.
 
Weeding. USA.
 

Nine mulch treatments-2 organic (bark, straw), 
6 synthetic (polypropylene

and polyethylene products), and a control-were evaluated 
for use around 5
vegetable crops (lettuce, 
cabbage, tomato, cucumber, snap bean cv.
 
Tendergreen) and 2 woody ornamental species 
 (privet and American
 

arborvitae). Distinct diurnal soil-temp. regimes 
developed under the

mulches resulting in differences in plant growth and yield. No single mulch
performed best for all species. Bark mulch produced the highest snap bean 
yield; this mulch followed the opaque synthetic mulches in remaining intact

throughout the 
summer and thus provided effective weed control. 1Bark mulch

provided the most satisfactory appearance since it blended in with the
 
surrounding soil. (Author's summary) D02
 

0241
 
29176 BADILI.O-FELICIANO, J. ; RENS-SOTO, I.; BEAVER, J.S. 1985. A 
comparison of yieLds of common beans at physioLogicaL and harvest maturity.
JournaL of AgricuLture of the University of Puerto Rico 69(1):19-24. En., 
Sum. En., Es., 7 Ref., IL. [Agricultural Experiment Station, Univ. of
 
Puerto Rico, R~o Piedras, Puerto Rico] 
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Phaseolus vuLgaris. Snap beans. Harvesting. CuLtivers. Timing. Yirlds.
 
Yield components. Puerto Rico.
 

Results of field expt. carried out at the research and development centers 
of Isabela and Fortuna, in Puerto Rico, are given. Two harvesting stages 
of snap bean cv. Bonita and Noranjito, white- and striped-seeded, resp., 
were comp!3red. Both cv. were harvested (1) when physiologically mature and 
(2) when dry. Results showed that the yields of cv. Bonita were higher and 
this c ;iad more pods/plant and more seeds/pod. Furthermore, the yield of 
physiolcgicwlly mature snap beans was 70 percent higher than when harvested 
dry. When unhulled snap beans are sold, the yield is about 75 percent over 
that of dry beans. (AS-CIAT)
 

0242
 
*BAGLEY, P.C.; BESTE, C.E. 1981. Herbicides for narrow-row snap 

beans. Proceedings of the Northeastern Weed Science Society 
35:179.
 

0243
 
*BAGLEY, P.C.; BESTE, C.E. 1980. New herbicides for narrow-row
 

snap beans. Proceedings of the Northeastern Weed Science Society
 
34:176-186.
 

0244
 
*BAKER, R.S.; BARRENTINE, W.L.; BOWMAN, D.H.; HAWITH ORNE, W.L.;
 

PETTIET, J.V. 1976. 
 Crop response and arsenic uptake following 
soil incorporation of MSMA. Weed Science 24:322-326.
 

024,5 
*BASF UNITED KINGDOM LTD. 1971. BAS 2900H. St. Francis Tower, 

Greyfriars, Techni cal Data Sheet, Agri cultural Division. 3 p. 

0246
 
*BAUR, J.R. 1972. Degradation of 140-pi cloram by bean plants. In 
Meeting of the Weed Science Society of America, St. Louis, 1972. 
Abstracts, USA. US Dep. Agric., Dep. Range Sci. pp.68- 69
 .
 

0247
 
*BAER, G.H. 1977. Herbicide combinations for soy, snap and
 
kidney beans in New York. Proceedings of the Northeastern Weed
 
Science Society 31:34-38. 

0248 
*BENSON, G.L.; BAGLEY, R.W.; MUR, A.R. DE 1981. Ro 13-8895, a
 
selective postemergenc herbicide for grass control. Proceedings
 
of the Northeastern Weed Science Society 35:80.
 

0249
 
*BERAUD, J.M.; DANIAU, P.; LE SIOURD, J. 1979. La banfluraline,
 

herbicide de base pour un programme de desherbage des cultures 
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do hari ot. In Compte Rendu do LaIOa Conference du ILUNA. 
pp.1079-I08. 

0250
 
*BESTE, C.E. 1974. Evaluetion of no-tillage vegetables in a rye 

cover-crop muLd. In Meeting Weed Science Society of Ameri ca,
 
1974. Abstracts, 
 USA. Univ. MaryLand, College Park. pp.105-106. 

0251
 
*BIAN), V.V.; MAGNIFIO, V. 1974. Weed controL in snap beans for 
processing. Rivista di Agronomia 8(2-3):317-326.
 

0252
 
23191 BINNING, L.K.; WYMAN, J.A.; STEVENSON, W.R. 1981. Pest control in 

commercial snap bean production. Madison, ofUniversity Wisconsin.
 
Cooperative Extension Programs. Publicaticn no.A2329. ip. Engl., Illus.
 

Phaseolus vulgaris. Snap beans. 
Weeding. Herbicides. Injurious insects.
 
Insect control. Diseases and pathogens. Disease control. Chemical control.
 
USA.
 

Two aspects of pest control are described. The 
Ist deals with weed control

which can be effectively achieved by good cultivation practices and the use 
of herbicides. Several herbicides are listed along with the weed types for
which they were intended. The 2nd aspect includes chemical and cultural 
control of the m;lr insects and diseases in bean cropi. Insect pests
include Etrtifivtan rornt Iore.is, seed vorn t.iggtt, corn tar worm, plant hltg!;,
potato lenfhopltvt , bean ap tlh.., uItwilim . , mi-pers, wi y-wor ;ms, iind white
grubs. Diseases Include root rots (caused by 1hizoetonla, .'vthium, aind 
Fusarium), bacterial blights, white mold, Botrvtis gray mold, rust, common 
mosaic, and ye-' ow bean mosaic. [CIAT] 

0253
 
*BINNING, L.K.; FAWCETT, R.S.; HARVEY, R.G. 1976. Qlackgress
 

control in vegetabLe crops. Proceedings of the North Cntral
 
Weed ControL Conference 31:155.
 

0254
 
*BINNING, L.K.; HARVEY, R.IX.; WEIS, G. 1972. AppLication of EPTC
 

through irrigation water to snapbeans. Proceedings of the North
 
Central Weed ControL Conference 27:68.
 

0255

*BOLDT, P.F.; SWEET, R.D. 1975. Snap bean response to
 

fLuorodifen. Proceedings of the Northeastern Weed Science
 
Society 29:199-202.
 

0256
 
*BOLDT, P.F.; SWEET, R.D. 1974. Evaluation of herbicides on dry 

and snap beans (PhaseoLus vulgaris). Proceedings of the 
Northeastern Weed Science Society 28:155-160. 

0257
 
*BRATHWAITE, R,A.I. 1979. Weed controt in grain Legunes. In
 

Regional Workshop on Tropicel Grain Legunes, West Indies,
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Trinidad, 1979. Paper presented. Trinidad and Tobago, Dep. Crop 
Sc., Univ. W, Indies, St. Augustine. 23p. 

0258 
*BRECKE, B.J.; DUKE, W.B. 1978. Effect of glyphosate on intact 

been pLants, Leaf discs, and isolated calle. In Meeting of the 
Weed Science Society of America, 1977. Abstracts, Jay, USA, 
Univ. of FLorida. pp.87-88.
 

0259
 
*BRUNS, V.F.; DEMINT, R.J.; FRANK, P.A.; KELLY, A.D.; PRINGLE 

JUNIOR, J.C. 1974. Responses and residues in six crops irrigated 
with water containing 2,4-D. Prosser, US Dep. Agric., Irrig. 
Agric. Res. Ext. Center. Bulletin, Coltege of AgricuLture
 
Research Center. lop.
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*CANADA. AGRIWULTURE CANADA RESEAROI STATION. 1881. Report.
 
In - Research Branch Report, 
 1980. KentviLle. pp.105-119. 

0261
*CANADA, ASRIGJLTURE CANADA RESEARCH STATION. 1979. Report. 
In - . Research Branch Report 1976-78. Harrow. pp.91-105. 

0262
 
*DANADA, DEPARTMENT OF AGRICULTURE. 1975. Report, Research 
Station, Lethbridge, Alberta. In Research Branch Report_ 


1974. pp.305-325.
 

0263
 
*CASSIDY, J.C. 1972. Herbicide evaluation in peas and French 

beans 1971-72. In British Weed Control Conference, 11th, 1972.
 
Proceedings. London, UK, British Crop 
 Protection Council. 
pp.1088-1095.
 

0264
 
* OiKALIUK, P.B. 1982. Interactions of plant growth regulators or 
additives on absorption and trensLoction of herbicides. Thesis. 
Stillwater, Oklahome State Univ. 88p. 

0265
 
*OIILALO AGRICULTURAL DEVELOPMENT UNIT, CROP PRODUCTION
 

DEPARTMENT. ETHIOPIA. 
 1973. Weed control in haricot beans. 
In . Report on surveys and experiments 1972. Asella,
 
Ethiopia. pp. 202-209.
 

0266
 
"OHILALO AGRICULTURAL DEVELOPMENT UNIT. ETHIOPIA. 1975. Crop
 
protection activities, 1874. 
 Parts from report on surveys and
 
experiments carried out in 1974 by Crop and 
 Pasture Section. 
Asella, Ethiopia. pp.147-195.
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0267 
,DBB, W.T. 1981. Sonalan effimcy ano crop tolerance when 
appLied preplant incorporated to edible beans in the Pacific
 

Northwest - EUP research. Proceedings of the Western Society of
 
Weed Science 34:123-125.
 

0268
 
21923 COERTZE, A.F.; VAN; DEN BERG, A.A. 1981. Planting density in
 

bush beans. Bean Improvement Cooperative. Annual Report 24:1. Engl.
 

Phaseolus vulparis. Planting. Spacing. Snap beans. Yields. Yield compo
nents. South Africa.
 

A trial was conducted in 1980 at the Horticultural Research Institute 
(Pretoria, South Africa) to evaluate thr:effect of 10 plant densities (from 
59,492 to 555.327 plants/ha) on seed yield of snap bean cv. Rolito. No 
significant difference in yield was found at densities of 136,827 plants/ha 
and above. The no. of pods/plant and the mass of plants increased at low 
density planting. The no. of pods/plant varied fron 44 at the lowest to 8 
at the highest density planting. Plant height, height at which tne pods 
were borne, aid the effect on weeds were better at high than at low density
 
plantings. (Summary by T.F.) D02
 

0269
 

11186 COERTZE, A.F. Cultivation practices in green bean production. Farming 
in South Africa. Vegetable Series 11.Green Beans and Green Peas G.1/1978. 2p. 
EngL, Illus. 

Phaseolus vulgaris. Cultivation. Land preparation. Planting. Spacing. Weeds. Herbicides. 
South Africa. 

Some cultural practices of snap bean cultivation are briefly described and recommendations 
are given to improve cultural operations and increase yields. Among the recommendations 
given, the following were emphasized: avoid an exces-ive pulverised condition of the soil 
that weakens its structure; apply a pesticide against nematodes to the soil; plant at a depth 
4 50 mm; avoid seed damage and cultivating under wet conditions or with dew to prevent 
disease incidence, and preferably use chemical weed control instead of mechanical. (Sum. 
mary by CP.G. Trans. by L.M.F.) D02 
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11187 COERTZE, A.F. The picking stage, harvesting, yield and A-st-harvest hand. 
ling of' green beans. Farming in South Africa. Vegetable Series II. Green Beans and 
Green Peas 1.1/1978. 4p. Engl., Illus. 

Phaseolusvulgaris.Maturation. Harvesting. Yields. Cultivation. South Africa. 

Recommendations are given on the collection, handling and storage of green beans, require
ments for mechanically reaped cv. and the ideal stage for harvesting. The process of pod 
formation can be divided into 3 stages: (1) pod development and the initiation of seed 
development; (2) enlargement of the pods and a rapid enlargement of the seed and (3) 
thickening of the cell wall, maturing and drying of the pod; drying and hardening of the 
seed. The 2nd stage is the most acceptable for harvesting since green beans reach their max. 
yield. Crop yields vary between 6000-10,000 kg/ha under commercial conditions, depend
ing on the technology and control given to the crop. Optimum temp. for storage varies 
between 2-10 0 C. (Summary by C.P.G. Trans. by L.M.F. D02 
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5134 0271 
CORREA, R. T. and STEPHENS, T. S. 
The effect of row spacing on green bean varieties.


Journal of the Rio Grande Valley Horticultural Society 14:140-148. 
 1960. Engl.,

Sum. Engl., 7 Refs.
 

Phaseolus vularia. Productivity. Spacing. Experiment design. Cultivars. 
Pods.
 
USA.
 

The yields of beans used in these experiments were increased from 317. to as much as1307 by paired rows spaced 12 or 1t inches apart on 38-inch beds as compared to production from rows 
spaced 38 inchee apart. The results of spacing beans 
in paired
rows 
6 inches apart on 38-inch beds were 
inconsistent wit.' variabilities between
varieties and seasons. 
These results indicate 12-inch spaci,tg between rows is theminimum distance on which to 
obtain the highest production from Topmost, Pearlgreen
and Tenderwhite. An intermediate spacing between 12 and b inches between rowsthe most desirable for Toocrop, Harvester and Earligreen. Planting the 

is 
rows of
beans close 
together did not influence the 
sieve sizes of Pods of lopcrop, Topmost,
Pearlgrean or Tenderwhite. Neither did 
closer row spacing influence the percentageseed develonment nor fiber percentage of canned pods of sieve size 5 of lopcrop,Topmost, Pearigreen or Tenderwhite. 
harvester and Earligreen decreased in smallsieve sizes, increased 
in large sieve sizes, an! increased in percentage seed and fiber
 

from rows spaced 38 inche', apart as compared to
 
content of canned sieve size 5 nods 

rows spaced 6 inches apart. A sensory evaluation oi the Canned pods by a panel of7rai ied Judges could not detect diflerences due to row s-)cinl0; of ioncr'o. pui-st,'earlgreen or ienderwhite. (Author's s'ulv 
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CRANE, S.; SOLLAZZO, P.J.; ILNIO(I, R.0. 1981. Weed control in

double crop no-tiLl soybeans. Proceedings of the Northeastern 
Weed Science Society 35:48-50. 

0273 
OCOSBIE, S.H.; BINNING, L.K.; HARVEY, R.G. 1977. The interaction
 
of dinitroaniLine 
herbi cides on various crops species.
 
Proceedings 
of the North Central Weed ControL Conference 32:92. 

0274
*DALY, P. 1981. Effi ccite des herbi cides en cuLtures marai cheres
 
intensives 
tropi cles. In Cmpte Rendu do La lie Cnferenre du 
tI)LUMA. v.3,pp.966-973.
 

0275

19741 DA;TELLS, J.W.; WILSON, G.l.. 1983. Plant -;pacing in French beans.1. Yicd. Australian Journal of Experimental Ai:riculture and AnimalHusbandry 23(120):54-57. Ingl., Sum.. Enyl., 6 Rets., Illus. [lept. ofPrimoa'y locdustries, South Johnstone Research Station, P.O. Box 20, South


Johstooe, Q1.. 1:859, Australia]
 

Phaseolus '.ulvari6 Planting 'pacjng. Cultivars Snap beans. Dry matter.
 
Yields. AuStr, FIT7
 

cour French bean :v. (Providor-, Cillatln 50, Slenderette, nod Redlande NewPoneer, t.ere frown aL a range of plant population densities and rectangolarities I:, ' sasons in SE Queensland, Australia. hlrnt populationdennit.i.o 2-3 rtmee those usvd cor=zsrctlaily increased '.'elds by 25-30%.
fhis increase resulted 
 :rom a greater to. of pods/unit area with onlysmall reduction i. a
pod size. Rctangulnr.ty in the range 1-8 had no effecton yield. These responses ate discussed in terms of time courses of LAIdevelopment, light interception by canopies, crop growth rates, and DM 
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distribution between vegetative and reproductive growth' after flowcring.
 
(Author's summary) D02
 

0276
 
*DEFRANK, J.; PUTNAM, A.R. 1978. Weed and crop response to
 
aLLeLopathic crop residues. Proceedings of the North CentraL
 
Weed Control Conference 33:44.
 

0277
 
*DEMINT, R.J.; PRINGLE, J.C.; HATTRUP, A.; BRUNS, V.F.; FRANK, 

P.A. 1975. Residues in crops irrigated with water containing
 
tridloroacttic acid. Journal of Agricultural and Food Chemistry
 
23(1):61-84.
 

0278
 
*DEYWON, D.E.; CAROLUS, R.L. 1973. Some side effects of 
pesticides on vegetables. Hort~icienc 8(3):29. 

0279
 

7606 1URAN.L.e al. Calidad industrial de variedades de judlas verdce. 11.Estudiosde 
variedades seleccionadas. Influencia de Is pauts dc s,..iuickin sobe vi endimlento yIn 
calidad. (Induitrial quaity ot green bean varieties I. Studies of selected varieties. 
Influence ofharvesting method on yield and quahti). Revista de Agronomia y 1ccnologia 
de los Ahmentos 0:327-334. 196t. Span.. Sum. Span., 7 Refs. 

Phaseolus vulgaro. Cuitisars. Soil analsis. Harvesting. I ields. Pods. Costs. Seed characters. 

A study was conducted to evaluate the influence of harvesting method on yield, distribution of 
sizes and qualty paramemern for 5bean varieties: Perfection. Fwseta. Saint Fiacre, Phenomene 
and Blue Lake 231. A decrease in frequency of harvest increased total production and reduced 
harvesting costs. On the other hand, the proportion of fine beans <8mm) deceased considerably. 
1he characteristics of the ras. material and canning quaht remained practically invariable. 
Perfection and Blue Lake %kere outstanding for their high percentage of line beans and the 
excellent quality of the canned product. Their fruits are almost rounded, meat.%and stringless. 
(Author's summary. Irans. M T..) )02 
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22263 DR,\NTI , A.; CAPONE, r. 1981. Papportt di competitivita tra
 
lagiolino nano da tndustrit ed infest;anti. (Competitive interrelation
ships between snap beans and weeds). Informatore Fitopatologico 
31(7-8):13- 1 . Ital. , Sum. Ital. , Engl. I Ref., Illus. [Istituto dl 
Agronomia (renerale e Coltivazioni Er bacee dell'Universita degli Studi di 
Napoli, Portlcil, Italy) 

Phaseolus vulrari5. '.eeds. Snar beans. PlantilnIg. Timing. Yields. Italy. 

Results are reporte,! of a te5;t carried Out during 1979 in the Sele river
 
plaitn (Salerno, Ilta1y) to v',timate the Yearlong competitive relationships
 
bcteert weeds and rnip beans for procesing (cv. Cascade). Fourteen
 
so.'ines were cuonjucteJ every' wk. iru-, arch 7th to Sept. 9th. For each
 
.owiug weed intesta'l-n was evaluated at 4 different biological stages of
 
the crop (develepme,,u of thi , Ist true leaf, appearance of the 1st flower
 
bud, iul ', pod IIne) By
I Iw" r I r i .n' and correlated to pod yield. 

delaying han! wevd n1l al; ii crease of the weed infestation war found for
 
alcost all the sowing tit:es while yield decrease was not proportional;
 
neglIgible differences; were found between the yields in unweeded plots and 
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those where weeds' were eliminated at full flowering. Furthermore, in the 
sumer-autumn plantings the time 
 of hand weeding had no influence.
 
(Author's summary) D02
 

0281 
25221 DI'RANTI, A.; I.ANZA, H.IH. 1979. ILa raceolta meccanica del faglolo

nano maogiatutLo, 6. Dliserbo chimico t. tol eran ,' Varietale. (Mcchanical
harvesting of edible bu.sh beans. 6. Chelical weed control and varietal
tolerance). Annali delIa Facolla d1 Scienzv Agi.arie della Universita
dt, l St1dl il N:ipoli 1"-(I):31-R. ital., Sum. latl., rgl., 33 Refs. 

Phaseolus vlgaris. Snap beans. Cultiv'rn;. Weeding. Ilur, lcld :. Toxicity. 
ItLaly. 

I,1-;t ; r-, i-jli)rtld liid a.;ml,iitt-d Ia 11,ld trial rarrield lut during 1978III tih l . I 1Ivt. ,l I hli.i iII, II;I v) to *;I. I. ith,. I lmvior o1 3 snap
bean var. ( IBlr; It Itit, l;k. 214, (:a;I:llt , SI Ic Ih) wIth r v.:l)tt; t to( )
selcctive herbicides (1enfluralin, )e ta;I.i; ,I i l , i IIu, ninIdriz i Iolrv. ,ET11C,
isopropalin). eof Iural in, d ipeuam iid and i sopropalin exhibited both
excellent effectiveness if evaluated on the hasif; of phitotoxicity and
yield of green beans. Dinitramine was; s]ightlv less. effective in weed
control. I'TC gave lower centrol of weehds a d colsvd some crop injury
resulting in yield reduction. Bentazon wn! t i r, :t phytotoxic. Va r.
showed differential tolerance to herbicides; in particular, the yield of 
cv. Cascade was greatly affected by bentazon. IASI 

16462 EGYPT. MINISTRY OF AGRICULTURE 
0282

1932. French beans (Fasoolia).
Phaseolus vulgaris, L. 4
Cairo, New Series Leaflet no.7. p. Engl.
 

Phaseolus vulgaris. 
Snap beans. Agronomic charactecs. Planting. Timing.

Spacing. Fertilizers. Irrigation. Ha uration. Egypt. 

Plant characteristics and cultivation of snap bean in Egypt are described. 
The most cultivated 
var. in Cairo is Baladi. Planting takes place in Jan,

and harvesting 
in early April; however, successive sowings are made
 
throughout the summer until the 
beginning of Oct. Arspects related 
to

planting, quantity of seed, planting distances, fertilizers, avd irrigation
 
are given. Pods are ready for harvest in 45 days in summer and in 70-80

days In spring. In the northern part of Delta the 1st planting is made

10-15 days later than in the southern district. (Summary by EDITEC. Trans.
 
by L.M.F.) D02
 

0283 
20033 ELLAL, G.; BRYA2, E.R.; ,cllLIL'J JL1,;OR. .T. 1962. lhfluonce of

plant spacing on sn= bean yieldr and disease incidence. Iroceedings of
the Florida State Horticultural Society 95:325-32F. Ergl., Sut,. Lngl.,
4 Refs., Illus. LIFAS, Univ. of Florida, Aricultural hesearch 6 
Education Center, 18905 SW 280 Street, inomestead, FL 32031, USA] 

Phaseclus vularls. Spacing. Planting. Yields. Snap beans. Rhizuctonil 
solani. uszrum solcni 
ohareoli. Yield components. USA.
 

Five tn-rov spacings (0.75, 1.3, 2.5, 5.1, and 7.6 cm) between plants were
evaluated for yield and disease incidence in snap bean at the Agricultural
Research and Education Center, Homestead, Florida, USA. Yield. were 
significantly higher at 5.1, 2.5, and 1.3 cm spacing!. than at the -0.75 and
7.6 cm spacings. Stem diameter was correlated (1' - 0.01) to space between 
plants. Yield components (pods, foliage, and roots) were correlated

(P - 0.01) to stem diameter. No correlation tain found between yield and 
stem lesions caused by either thizoctonia or Fusarlum. In a factorial
plant population expt. with plant populations ranging from 140 to 60]
thousand plants/ha, been yield was highliy correlated with plant population 
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(P - 0.01). Av. plant wt. and pod wr./plant were inversely corrclated toplant population (P- 0.01). (Author's summary) D02
 

0284 
*ENGSTROM, E. 1974. Crop protection trials 1967-1972. 
Crop and
 

pasture section, AselLa, April 1974. Ethiopia, flilalo 
Agricultural Development Unit. 57p. 

0285
 
*ESHEL, Y.; RUBIN, B. 1972. Differential tolerance of six 
Leguminous crops to terbutryne. Israel JournaL 
of Agricultural
 

Research 22(4):11-15.
 

0286
 
*FADAOMI, 0.; WARREN, G.F. 1977. Differential activity of three 

diphenyL ether herbicides. Weed Science 25[5):465-468. 

0287
 
*FARRANT, D.M.; BR)ANT, J.H. 1975. New uses of trifluralin in 

vegetable crops. In British Weed Control Conference, 12th,
 
Brighton, 1974. 
 Proceedings. London, UK. pp.1089-1099. 

0288
 
*FEUNG, C.S.; HAMILTON, 
 R.H.; M1UMMA, R.O. 1977. Metabolism of
 
2,4-dichlorophenoxyaetic acid. 
 2. Herbicidal properties of 
amino acid oonjugates. Journal of Agricultural and Food 
Oemi stry 25(4):898-900.
 

0289
 
*FIERLINGER, P.S.; ITO, P.J.; MONTFORD, L.C. 1972. Herbicide 

control of nutsedge (Cyperus rotundus). In Annual Meeting, 
National Weed Committe for Ghana, 5th, 1972. Proceedings.
 
Kumasi, Ghana, Univ. Scd. and Technology. pp.16-18.
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*FISHER, A.; TASISTRO, A. 1981. Effect of certain herbicides upon 

the Rhizobium phaseoli-Phaseolus vulgeris symbiosis. In
 
Symposium on Theory and Practice of the Use of Soil Applied
 
Herbicides, Versailles, 1981. Corvallis, OR, Crop Sci. Dep., 
Oregon State Univ. pp.120-128.
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*FISHER, A.; MIOiIMANI, J.; TASISTRO, A. 1980. Un enfoque de
 

sistemas pare el centrol de melezes en frijol. Mexico,
 
Universidad Autonoma de Qapingo. Circular Tecni c, Departamento 
de Paresitologie, no.10. Ip. 
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*FISHER, A.; TASISTRO, A. 1979. Efecto do diversos herbicides
 
sobre La simbiosis Rhizobiun phaseoli - Phaseolus 
vulgaris. 
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(Abstract]. Mexico, Univ. Autonma de Cbapingo. Catedra de 
Dnntrol do Malezas, Depto de Parastiologia, no.1. 2 p. 
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17350 FLETCHER, R.F.; TETRAULT, R.; MACNAL, A.A. l76?. Growing snap 

beans for processing. Pennsylvania, Pennsy"vania StatL Lniversity.
College cf Agriculture Lxtension Ser.'icu. Circular no. 564. llp. Engl. 

PhaseoluF vulgaris. Snap beans. Cultivation. Diseases and pathogens.
 
IniuriouF insects.
 

General recommendations ior growing svip beans in. processini- are given.
Aspect- include crop rctation, temp. requl rumcnL.r, s oil and soil 
preparation, var., handling of seed, planting, soil pli, rertilizers and 
method of application, weed control, irrigation, and harvesting. Symptoms 
o.- major cisease (fusariur root rot, hfi:ocLo.nia rot ro-., 'ythiur root 
rot, Pseuvomonas phas;eclicola, 1'. ;v.:-nvae, \::.tnoi onar nhaseoli, X. 
__asoli var. I uscan,, Gall erut richun. I u! , -1-05.lrv5ph. DlOlvnoni,FCMV, BY\, hotr''i F.cClrotnr, inia !; 1cero aum, and Lro7,vces 
phaseoli) as well as the damage caused by maj o r pests (Epiiachna
varivestis, ph spp., Empoasca spp., Hvylmva cilicrura, and l.vgu_spp.) 
are briefly described with references on the: control. high-density
planting is mentioned. (Summary by EDITEC. Irans. by L.M.F.) D02 
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12336 FORSTER, R. and ALVES, A. Eliminaio correta das ervas daninhas. (Weed 
control). Granja 33(351):16, 40-41. 1977. Port. 

Phaseolus vulgaris. Weeds. Herbicides. Weeding. Brazil. 

Chemical weed control in various crops in Brazil is discussed, among them dry beans and french 
beans. Herbicide rates, time of application and weeds controlled are given in table form. 
(Summary by J.E.Z. Trans. by LM.F.) D02 
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'Frend beans and minimum tiLlage: weed controL. 1977. Noticias 
Agri coLas 8(5] :19-20. 

0296 
*FRIESEN, G.H. 1979. Protection of snapbeans from substituted 

urea injury by prior treatment with dinitroeniLine herbicides. 
Canadian Journal of PLant Science 59(2):535-537. 
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21100 FUENTES P., J.R. 1983. Las malezas en el cultivo de frijol de 

veina (Phaseolus vulgaris L.). 1. Relac16n maleza cultivo. (Weeds In 
green beans. 1. Weed-crop relationship). ln Heredia, H. do C.V. de;
Casali, V.W.D., coord. Seminarios de Olerlcultura. Vlcosa-HG, Brasil, 
Universidade Federal de Vlcosa. v.7,pp.20-40. Span., 39 Refs. IUniv. 
Austral de Chile, Casilla 567, Va]dlvla, Chile] 

Phaseolus vulparis. Snap beans. Weeds. 
 Erpoasca. Diabrotica balteata.
 
Tetranvchus. ApIon. Hellothis. Sterogyra. Vainula. Ascochyta phaseolorum.
Pythium. 
 Cercoapora. Uromvcec. Sclerotinia sclerotlorum. Pseudomonas
 
svringae. Heloldogyne. Prntvlenchus.
 

A literature review on weed/green beans interaction is presented as a basis
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for future research work on weed control. A list of damaging weeds found
 

in bean crops is included. The concept of competition is discussed with
 

special reference to competition for water, light, and nutrients, their
 

effects on bean, and critical periods. W'eds are considered alternate host
 

plants of bean pests (Empoasca sp., Diabrotica balteata," Tetranvchus app.,
 
Apion, Heliothis sp., Steropvra sp., Vaginula sp.), diseases (Ascochyta
 

phaseolorum. Pythium sp., Cercospora sp., Uromyces ap., Sclerotinia
 

sclerotiorum, Pseudomonas syrin,'ae), and nematodes (Heloidogyne sp. and
 

Pratylenchus op.). Other problems associated with weeds include those
 

occurring at bean hatvest, and seed contamination. Allelopathy effects are
 

discussed as well as the bean-weed-insect interaction. Weeds reduce green
 

bean production between 20-41%. (Summary by EDITEC) D02
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21099 FUENTES P.. J.R. 1983.' Las malezas en el cultivo de'frijol de
 

vaina (Phaseolus vulgaris L.). 2. H6todos de control de malezas. (Weeds
 

in green beans. 2. Weed control methods). In Heredia. H. do C.V. de;
 
Casali, V.W.D., coord. Seminarios de Olericultura. Vicosa-MG, Brasil,
 

Universidade Federal de Vicosa. v.7,pp.41-5/. Span., 35 Refs. [Univ.
 
Austral de Chile. CaGilla 567, Valdivia, Chile]
 

Phaseolus vulgaris. Snap beans. Weeds. Weeding. Cultural control. Chemical
 

control. Biological control. Socioeconomic aspects. Planting. Spacing.
 
Rotational crops. Cover crops.
 

A literature review was made on the different weed control methods in green
 
bean crops. The following control methods are discussed: cultural (plant
 
density, earthing up, mulching, and crop rotations); mechanical; chemical
 
(preplant incorporated, preemergence, and postemergence herbicides;
 

herbicide mixtures); and biological (e.g., Hvmenia recurvalia in Amaranthus
 
dubius). Socioeconomic aspects of weed control in beans are analyzed. The
 

weed control system to be used will be specific for each region and will be
 

determined by both socioeconomic and agroecologic characteristics. (Sua~nary
 
by EDITEC) DO: 029
 

*GALVEZ, V.M.; CRIOLLO E., H. 1981. Competencie entre el frijol 

(PhaseoLus vulgaris] var. DiacoL Andino y Les malezas. In 

Seminario de Le Sociedad Colombiana de ControL de Malezas y 

Fisiologia Vegetal, 13, Reunion Asociacion Latinosmeri cans do 

Fisiologia Vegetal, 8, Cal, CoLombia, 1981. Resumenes. Pasto, 

Colombia, Univ. de Narino. Fec. Cienclas AgricoLas. p.14. 
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22155 GLAZE, N.C.; PHATAK, S.C. 1982. Weed control in snapbeans.
 
Proceedings of the Southern Weed Science Society no.35:118-128. Engl..
 

Sum. Engl., 1H1Refs..
 

Phaseolus vulgaris. Snap beans. Cultivars. Weeds. Weeding. Herbicides.
 

Yields. USA.
 

Eighteen herbicides were evaluated alone or in combination between 1970-76
 

in Georgia (USA) to determine crop tolerance, weed control potential, and
 

effect of treatments on yield of snap bean cv. GV-50. Three treatments had
 
yields equal to the hand-weeded check: nitralin at 0.6 kg/ha, the methyl
 

ester of chloramben at 2.2 kg/ha applied preplant incorporated, and
 

triflurelin applied preplant incorporated at 0.6 kg/ha, followed by dinoseb
 

at 1.7 kg/ha applied at ground cracking. Yields from EPTC treatments were
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highest in those years when yellow nutsedge (Cyperus esculentus) was a
 
significant weed. Fluorodifen and the methyl ester of chloramben were
 
compared as preplant incorporated and preemergence applications. In all
 
but I test for each herbicide, the yields of the preemergence treatments
 
increased as the rate increased while the yields decreased when both were
 
applied preplant incorporated in all tests. Several dinitroaniline
 
herbicides were tested and were comparable in weed control and yields.
 
(Author's summary) D02 0301
 

*GLAZE, N.C. 1975. Weed ontrol in snapbeens. HortScience 

10(3) :332-333.
 
0302 

13569 GONZALEZ A.. J. Control quimico de nialezas en elcultivo de iahabi
chuela (Phascolus vulgaris L.) en lazona de Santigueda. (Chemical weed control of 
snap bean crops in the Santd, eJa area). I esis lng. Agr. Ninizales, Colombia. Uni
versidad de Caldas. Facultad de Agronomia, 1975. 64p. Span., Sum. Span., 25
 
Refs., Illus.
 

Phaseolts i'ulgaris. Weeding. Herbicides. Plant injuries. Ixperiment dcign. Colombia. 

With the objective of finding a hcrbicide that helps solve the problem of weed control in 
snap beans, a trial was conducted with 7 herbicides on the "Montefindo" farm, located in 
the'Santdgueda zone. state of Caldas (Colombia). firan var. used was "Ralco" with a direct 
planting system withrt O-m't,. "Ilieeptl. design used was random block with 23 treat
ments and 4 replications. The herbicides tested were: linuron, alachlor, methabenzthiazuron 
and dinitro as preemergents; trifluralin as P.P.l.; and AC 553-dinoseb acetate as postemer
gent. Each one of the herbicides was used at 3 different rates. The effects of the herbicides 
were evaluated according to the following parameters: (a) -ermination expressed as a %;(b) 
crop phytotoxicity using the conventional scale utilized by the ICA; (c) wt. of the weeds 
present in two 0.25 x 0.50 in areas in each plot; (d) determination of the species with the 
common and scientific names of the weeds tested, and tc)the vields. by weighing the 
production of each plot. 1 he predominant weeds in the snap bean crop were broadleat 
weeds among which Llcusinc indica. Digitaria sauguinalis and (Qnodou dacrylon were 
found. The broadleaf weeds found in the lot where the trial was conducted were, mainly, 
Blorreira sp., Connclina diJiusa and I-Emilia sonhioli.) li.Teherbicide that showed the highest 
eflectivcnetc in weed control was dinitro at a rate of 16.01 l/ha. A very high phytotoxicity 
occurred with herbicides methabenztlhiazL.jn (10 kg/ha and dinuroll (4 kg/ha). illese 
products caused the total death of the plants. Nethabenzthiazuroo (2.5 kg/ha) and alachlor 
(4 kg/ha) were considered a promissory treatments. No significant differences were found 
among treatments for broadleaf weed control. (Author's suniniarv. Trany. by L.A.t'] D02 
KOO
 

0303
 
24886. GONZALEZ, A.R.; GAVIN, J.C.; MARX, DuB. 1984.
 

EFFECT OF PLANTING DATE, SIEVE SIZE AND CULTIVAR ON COLOR OF
 

SNAP BEANS. ARKANSAS FARM RESEARCH 33(2) :8. EN. IL. 

THE EFFECT OF PLATING DATE, CV., AND SIEVE SIZE ON THE COLOR OF 
SNAP BEAN CV. GALLATIN VALLEY 50, EARLY BIRD, BLUE MOUNTAIN, EPOCH,
 

AND THE BREEDING LINE USDA-711 WAS EVALUATED AT THE MAIN EXPT.
 
STATION IN FAYETTEVILLE (ARKANSAS, USA). THE CUT BEAN PODS WERE
 
BLANCHED FOR 3 MIN IN BOILING WATER, COOLED IN RUNNING TAP WATER,
 

AND THEN FROZEN AND STORED AT -20 DEGREES CELSIUS, THE DATA WERE
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STATISTICALLY ANALYZED IN SPLIT-SPLIT PLOT DESIGN. THE RESULTS 
INDTCATED THAT CV. AND SIEVE SIZE HAVE A STRONG EFFECT ON THE COLOR 
OF SNAP BEANS, AND THAT THE PLANTING DATE IS NOT1CRITICAL. BREEDING 
LINE USDA-711 SH(IED THE DARKEST GREEN COLOR AND THE HIGHEST 
CHLOROPHYLL CONTENT AS COMPARED WITH THE OTHER CV. GALLATIN VALLEY 
50 AND EARLY BIRD SHOWED THE LIGHTEST GREEN COLOR AND THE MOST
 
VARIABILITY IN COLOR BETWEEN SIEVE SIZES. (CIAT). 

0304 
24288 GONZA.EZ, A.R.; SISTRUNK, W.A.; lbARX, 1).1.; MORFI'OCK, T.E. 1983. 

Comparative study of three snap bean mechanical harvesters. Arkansas 
Farm Research 32(4):4. Engl. 

lineoluis vilanrl!;. IIa:rv -t infg. Uech;i:il zr;t ion. Snalp beans. Agricultura] 

equipment. USA. 

Three harvesters (I-IC model Cli-10, Chisuin is-Iyder MultIlIensity, and 2-row 
Chlishulm-lyder Ili-lioy) were cnmpaied in 2 expt. ;as to their efficiency in 
hnrve:;tLig snop bcaI cv. Cal ;t Iti Val ly 50 at 1.72,O00 and 212,503 

1, mlI LSl;/li i. 1 h; ry ; (,rr!rs. lcd ,s;; harvest effici ency (75.0, 
e81.9, and 63.37, re!;p. ) ;aod qp.i I it y o I hvmn ;. 1lic st.og of pod 

,mturity may ;igti flcantlv ailul t tV l r!orr:i(i of the harvesters and the 
qualiry of raw product. An imlportant (;lt t1 s0t harvestrs;.ll of 1 2 is 
that under tie sane I teld coin it ions thteyv could harves;t 2.6 times faster 
than the latter Iharv ntisr. IClAiI 

0305
 
21583 GONZALEZ, A.R.; SISTRUNE , W.A.; MARX, D.1I.; MORELOCK, T.E. 1983. 

Efficiency of three harvesters and their effect on quality of raw and 
processed snap beans. llortScience 18(5):742-745. Engl.. Sum. EngI., 21 
Refs., Illus. [Dept. of Food Science, Univ. of Arkansas, Fayetteville. 

AR 72701, USA]
 

Phaseolus vulgaris. llarvesting. Mechanization. Agricultural equipment. Snap
 
beans. Yields. USA. 

The efficiency of 3 mechanical harvesters (FC Model GB-lIO, Chisholm-Ryder 
Multi Density, and Chisholm-Ryder Ili-Boy) in 2 snap bean ptoduction systems 
is compared. The 3 harvesters tested provided about the same harvest 
efficiency. larvesters did not show significant differences in sound, 
broken, and bruised pods harvested from 2 fields. More pod clusters and 
les trash were obtained in the field with more mature pods. Under the 
same field conditions, 2.6 times more snap beans could be harvested with 
the FMC model GB-11O and Chisholm-Ryder Multi-Density than with the 
Chisholm-Ryder Ill-Boy. Quality differences of canned beans harvested with 
the machines were too small to differentiate by the USDA standards for 
grades of canned snap beans. (Author's summary) DO2 

0306
 
*HARRIS, G.K.; STONE, J.D. 1974. Oobex - a new herbicide in 

beans. Proceedings of the Western Society of Weed Science 27:47. 

0307
 

* HARVEY, R.G.; JANSEN, G.E. 1978. DifferentiaL susceptibility of 
various vegetabLe and fieLd crops to EPTC. Proceedings of the 
North CentraL Weed Control Conference 33:172. 
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0308 
*HATFIELD, H.N., WARHOLIC, D.T.; SWEET, R.D. 1978. Dinitroaniline 

toxicity to galinsoga, ragweed, and several crops. Proceedings
 
of the Northeastern Weed 
 Science Society 32:141-150. 

0309
*HEMPHILL JUNIOR, D.D.; MONTGOMERY, M.L. 1981. Response of
 
vegetable crops to sublethal 
appli ction of 2,4-D. Weed Science 
29(6) :632-635. 

0310 
1738 HENDERSON. ,R., BUESCIIER, R.W. and MORELOCK, T.E. Broken-end 
discoloration in snap bean varieties. Arkansas Farm Research 26(4): 12. 1977. Engl. 

Phaseolus vu,'garis. Pods. Temperature. Cultivars. Plant injuries. Water requirements. 
Harvesting. 

Of 48 Phaseolus vuigaris var. grown in at least 2 yr. NCX8005 and Regal were the least prone to
discoloration after damage during handling. A comparison of Blue Crop and NCX8005, which
discolor slightly, with Provider and GP72-122. which are prone to discoloration, showed that
discoloration ispositively related to capacity for the rapid synthesis of simple phenols. (Summary 
by Plant Breeding Abstracts) D02 

0311 
*HIGGINS, E.R.; PRUSS, S.W. 1978. Metolad'hlor tolerance in
 
snapbeans and kidney beans. Proceedings of the Northeastern Weed
 
Science Society 32:151. 

0312
 
26064. HILLS, W.A.; DARBY, 
 J.F.; THAMES JUNIOR, W.H.; 
FORSEE JUNIOR, W.T. 
 1953. BUSH SNAP BEAN PRODUCTION ON THE 
SANDY SOILS OF FLORIDA. GAINESVILLE, UNIVERSITY OF FLORIDA. 
AGRICULTURAL EXPERIMENT STATIONS. BULLETIN NO.530. 23P.
 
ENGL., 8 REFS.
 

VARIOUS ASPECTS OF BUSH SNAP BEAN PRODUCTION ON THE SANDY SOILS OF
 
FLORIDA (USA] ARE REVIEWED, NAMELY SOIL AND CLIMATIC 
 REQUIREMENTS
 
AND CULTURAL PRACTICES (LIMING, FERTILIZATION, NUTRITIONAL SPRAYS
 
AND DUSTS, SOIL PREPARATION, PLANTING, CULTIVATION, HARVESTING, AND
 
PACKING). VAR. TENDERGREEN, WADE'S BUSH, STRINGLESS BLACK
 
VALENTINE, CONTENDER, PLENTIFUL, BOUNTIFUL, CHEROKEE WAX, LOGAN,
 
TOPCROP, AND RIVAL 
 ARE BRIEFLY DESCRIBED. THE MAIN DISEASES
 
(COLLETOTRICHUM LINDEMUTHIANUM, UROMYCES 
 PHASEOLI, ERYSIPHE
 
POLYGONI, SCLEROTINIA SCLEROTIORUM, PELLICULARIA FILAMENTOSA,
 
PSEUDOMONAS R-ASEOLICOLA, XANTHOMONAS F-IASEOLI, AND BCMV) AND
 
INSECT PESTS (CUTWORMS, ARMYWORMS, URBANUS PROTEUS, 
 EMPOASCA FABAE, 
TETRANYCHUS SPP., LIRIOMYZA PUSILLA, THRIPS, NEZARA VIRIDULA, 
HALTICUS BRACTEATUS, AND ELASMOPALPUS LIGNOSELLUS) ARE MENTIONED AS 
WELL AS THEIR CONTROL MEASURES. [CIAT). 
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3606 0313 
HOFFMAN, J. C. Injury of snap bean pods associated with machine harvesting andhandling. 
Journal of the American Society for Horticultural Science 96(1)


21-24. 1971. Engl. Sum. Engl. 
 7 Refs. Illus.
 

Phaseolus vulgaris. 
 Plant injuries. Pods. Harvesting. Crop loss causes.
 

The harvesting of snap beans by machine caused obvious as well as 
unnoticed injury
to the pods. 
 All pods were injured, but injury varied in severity. Machine-harvested pods lost a significantly greater amount of weight than did corresponding
samples of hand-picked pods. Cultivars differed 
in response 
to injury as wellasease
%ddh which tey abacissed from the plant. The cv. Provider was easy to harvest by machine and received less injury than other cultivars studied. Snap bean cultivarswith greater hair concentration per unit 
area 
lost weight more rapidly, and
greater extentthan those to awith sparse hairs. A small but significant amount of weightwas lost through the pedicel and possibly the calyx. 
 Pods with broken pedicel
ends were similar in weight lost 
to pods having the pedicel removed. Broken shanks
near the pedicel healed rapidly and did not contribute 
to a large amount of weight
loss. Rubbing snap bean pous lightly caused a very significant amou,, ut injury.The hairs on the pods were broken, split or pulled from the base, and
areas were these injured
the site of significant weight loss. 
 Broken or split hairs did not
heal, but continued to be a source of water loss. 
 (Author's summary).
 

0314 
* HOPEN, H.J. 1974. Performance of bentezon in combination with
 

prepLant and preemergence herbicides for snap 
beans. Proceedings
of the North Central Weed Control Conference 29:73. 

0315
 
*ILNIOCI, R.D.; MIOHIEKA, R.W.; SOMODY, J. 1977. The effects of
 

some preemergence 
 herbi cides end herbi cide Combinations on 
snapbeens and Lima beans. Proceedings of the Northeastern Weed
 
Science Society 31:268-269. 

0316 
*ILNIO(I, R.D.; MIOCIEKA, R.W. 1977. The response of snapbeans
 

and Lima beans to some dinitroeniLine herbicides. 
 Proceedings of
 
the Northeastern Weed Science 
Society 31:266-267. 

0317
 

*ILNICKI, R.D.; HERMAN, D.J.; SOMODY, J. 1975. Effects of some
 
prepLant incrporated herbi ci des 
 oi weed control in snapbeens

and Lima 
 beans. Proceedings of the Northeastern Weed Scle ce
 
Society 29:197-198.
 

0310
 
*INSTITUTE OF AGRICULTURAL RESEAROi. ETHIOPIA. 1976. Report
 

1973-4. Addis Ababa, Ethiopia. Inst. Agric. Res. 174p.
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0319*JEANPLONG, J. 1973. Investigation of the weed fLora of North 
Vietnam. Botanike KozLemenyek 60(33:167-175. 

032U
 
*JENSEN, K.I.N. 1978. Weed control in snap beans. In Canada 

Department of AgricuLture Research Station. Annual Report 1978. 
KentvilLe, Nova Sootia. pp.87-90. 

0321
 
239q0 K EI.S, fl.: HAI:IAKl, (;.F.1'. HA(;I), A.II.A. 19H4. The relationship 

between pod yield and specific leaf arEta In s 11.-ah;Inis: an examllPue of 
stepwise multivariate analysis (I variance. ScIenta IrtIlculturae 
23(3):231-246. 
 Engl., Sum. Engl., 13 Refs., Illus. IL)ept. of 
mathematics, Agricultural Univ., P.O. Box 30, Wageningen, Netherlands] 

Phaseolu; vulgarls. Snap beans. Statistical analysis. Leaf area. Yields. 
Netherlands. 

After a detailed (univariate) analysis of variance, stepwise multivariate
 
analysis of variance (stepwise KIANOVA) 
war, used on the exptl. data obtained
 
from an investigation with snap beans carried out in the arid regions of 
Shambat (Sudan). The relationship between pod yield and specific leaf area 
(SLA) for 3 snap bean cv. (Giza 3, faria, antd Slankette) and 4 sowing dates 
was examined. Four variables over plots were considered, namely, yield

earliness, total yield, SLA earliness, and av. SLA. From a 
stepwise
HANOVA, it appeared that the cv. effect was primarily expressed by yield 
earliness and total yield. S.A earlitess and av. SLA provided no
 
additional cv. effect. Furthermore, tie sowing date effect could be 
expressed mainly by SLA earliness and yield earliness. Finally, the
 
iiteraction effect played a minor part compared with 
the sowing date and
 
cv. effect. [AS]
 

0322
 
14347 KISH, A.J. and OGLE, W.L. Improving the heat unit system in predicting
maturity date of snap beans. HortScience 15(2):140-141. 1980. Engl., Sum. Engl., 
20 Refs., Illus. 

Phaseolus vulgaris. Water requirements. Water content. Agricultural equipment. Maturation. 
Harvesting. Cultivars. 

Field expt. were conducted at Clemson U. (USA) every yr from 1975-78 to study the accuracy
of the heat unit system in predicting maturity date of snap beans. The growing-degree day
method was found to be unreliable. Indications were that other environmental factors, in 
addition to temp.,affected the maturity of this crop. The available soil moisture for each
of 10 plantings grown under natural rainfall varied greatly. Because of the unreliability of 
the heat unit method, it was decided to integrate the available soil moisture parameter
into the degree day method. The formula that gave the smallest C.V. was one using the daily
heat unit multiplied by a ratio of the available soil moisture to a constant soil moisture 
value. Predicting the maturity of snap beans was improved by integrating available soil 
moisture into the heat unit system. (Author'ssummary) D02 

0323 
17704 KOSTEWICZ, S.R.; TYSON, R.V.; STALL, W.M. 1981. Bush snap bean 
yields :: influenced by row spacing and weed population. Proceedings of the 
Florida State Horticultural Society 94:127-129. Engl., Sum. Engl., 8 Refs., Illus. 
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PhascolusVulgaris. Snap beans. Dwarf beans. Spacing. Planting. Weeding. Yields. USA. 

Bush snap bean cv. Sprite was planted in the fall of 1980 at 12, 18, 24, and 36-in. rows with 
1.5-in.-row spacings on a St. John's fine sand near Gainesville, Florida (USA). Beans were 
either cultivated once or left uncultivated. Total and marketable pod yields increased as 
plant density increased. A single between-row cultivation 21 days after planting resulted in a 
doubling of yield, however, yields in general were low due to heavy in-row weed pressures.
In the spring 1981 season, 12, 18, and 36-in rows and 1.5-in. in-row spacings were used in 
combination with 4 weed control treatments (weed-free, DCPA broadcatsted preemervence, 
DCPA 8-in banded preeemergence over the row, and weedy check) and 3 cultivation levels 
(0, 1, and 2). Highest yields of marketable and total pods were associatcd with closer snaced 
rows (high plant population) and lowest weed densities (weed-free growin= area). Culti
vation was effective in reducing weed levels and increased yields at wide row spacincs, but 
decreased yield at 12-in. row spacing. (Author'ssutmmary) D02 

0324 

7503 LAY. M. M., HERMAN, D. and ILNICKI. R. D. Response of snapheans and lima 
beans to trifularin, ahon, and iii cont inati on ,%ith et' Northwestern \,cedera lherhicide,. 

Science Society. Proceeding,- 27: 184-191. 1973. Engl., Sum. Engl.
 

Phaseolus vulgaris. Phaseohs lunatu3. %%teding. \\reds. Ilerhicides. I.SA. 

An evaluation was made of the effectiveness of herbicides for broad spectrum weed control in 
french beans vat. ITendcrcrop and lima beans var. Fordhook Alachlor produced better broadleaf 
weed control with preemergence than with preplant-incorporated (P1) applications. The reverse 
was true for CGA 10832. Combinations of alachlor with metobronuron ga r\exeellent weed 
control when applied preemergence. Other good combi nations included trifluralin and alachlor 
applied PIl or trifluralin applied prior to planting followed by fluorodifen and metobromuron. 
applied to the surface after planting. The combination of applving herbicides prior ioplanting.
then followed by preemergence applications of herbicides, also proved effective lotCGA 10832 
and EPTC, applied PPI, followed by fluorodifen. Some new formulalions of chloraniben 
appeared to be more effective than the older formulation. (,loAhor's .suitnari) )02 

0325 
LEEFE, J.S. 1973. Herbicides for snap beans. In Canada
 

Department of Agriculture Research Station. Annual Report 1978.
 

KentvilLe, Nova Scotia. pp.52-53.
 

0326
 

*LEEFE, J.S. 1973. Weed control (in vegetabLes). In Canada
 

Department of Agriculture Research Station. Annual Report 1978.
 

Kentville, Nova Scotia. pp.37-38.
 

0327
 

*LEELA, D. 1981. Bicassays for detection of soil residues. 

Pesti cides 15[5):24-26.
 

0328
 

*LEHMAN, S.K.; HANSEN, J.R. 1976. HercuLes 26905 - a new
 

herbicide for field crops and horticultural uses. Proceedings of
 
the North Central Weed Control Conference 30:77.
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*LEH.PAN, S.K.; DICKSON, T.K. 1976. Hercules 26905, a phosphate 
herbicide (Abstract). In Annual Meeting Southern Weed Science 
Society, 29, 1976. Proceedings. Delaware, USA. H~rcuLes Inc., 
Wilmington. p.43 8.
 

0330
 
*LICHTNER, F.T. 1982. Amitrole absorption by Phaseolus roots.
 

Plant Physiology 69(4):45.
 

0331 
27242. LOCASCIO, S.J.; STALL, W.M. 1983. WEED CONTROL IN 
SNAP BEANS. PROCEEDINGS OF THE FLORIDA STATE HORTICULTURAL 
SOCIETY 96:90-92. EN. SUM. EN., 3 REF. (VEGETABLE CROPS 
DEPT., INST. OF FOOD AND AGRICULTURAL SCIENCES, UNIV. OF 
FLORIDA, GAINESVILLE, FL 32611, USA I 

SNAP BEANS WERE GROWN TO EVALUATE 12 HERBICIDES IN 1982-83. 
PRINCIPAL WEEDS WERE EUPHORBIA HIRTA IN 1982 AND BRASSICA KABER IN 
1983. ADEQUATE BROAD-LEAVED WEED CONTROL WITHOUT REDUCTION IN VIGOR 
WAS PROVIDED BY 0.85 KG ETHALFLURALIN + 3.30 KG EPTC/RA, AND 2.20 
KG METOLACHLOR/HA. TRIFLURALIN AT 0.85 KG/HA PROVIDED ADEQUATE
 
CONTROL IN 1983, BUT NOT IN 1982. PREEMERGENCE TREATMENTS THAT
 
PROVIDED CONTROL OF BRACHIARIA PLATYPHYLLA IN 1982 AND DIGITARIA
 
SANGUINALIS AND ELEUSINE INDICA IN 1983 INCLUDED ETHALFLURALIN + 
EPTC, 0.85 KG PENDIHETHALIN/HA, AND 2.20 KG METOLACHL3R/HA.
 
POSTEMERGENCE GRASS CONTROL WAS EXCELLENT WITH 0.22 KG
 
SETHOXYDIM/HA, 0.28 KG FLUAZIFOP- BUTYL, AND 0.28 KG CCA 82725
 
(CHLORAZIFOP). MODERATE TO GOOJ SEDGE CONTROL WAS OBTAINED WITH
 
EPTC AND METOLACHLOR TREATMENTS. [AS). 

0332
 
fLDPEZ, M.J.; LEIHNER, D.E. 1981. Control quimico de matezas an 

policultivos con yuce (Manihot esculente, Crantz). In Seminario 
do La Sociedad Colombians de Control de MaLezas y Fisiotogia 
Vegetal, 13, Reunion Asociacion Latinoameri cane de Fisiologia 
VegetaL, 8, Cali, Colombia, 1981. Resumenes. Cali, Contro 

9Internecional de Agricultura Tropical. p. . 

0333
 
*LUIB, M.; HIEPKO, G.; WEERD, J.C. VAN DE 1974. Basagran, a new 

selective post-emergence herbicide. In East African Weed 
Control, 5, Conference, Nairobi, 1974. Proceedings. lip. 

0334
 

*LUMKES, L.M.; VELDE, H.A. TE Protection of wind erosion: minimum 
cultivation techniques on soils susceptible to blowing when 
growing sugarbeet, potato, etc. in rye as a cover crop. In 
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British Weed Control Conference, 12, Brighton, 1974. 
Pieedings. pp.1073-1079 . 

0335 
17964 MACARTNEY, J.C. 1960. The history of the canning bean industry in 

Tanganyika. Tengeru, Tanzania, Northern Regional Research Centre. lip.
 
Engl.
 

Phaseolus vulgaris. Canned beans..listory. Snap beans. Seed characters. 
Cultivation. lror','eer phare-i* *ptc..toogy. Etiology. Disease control. 
Stored grain pests. Tanzania. V 

A historial review on 
the canning bean industry in Tanganyika, Tanzania, is 
given along with prospects for growing white haricot beans in the Northern 
Province. The problem of hard seed is discussed in detail and the 
tollowing recommenations arc given to eliminate this problem: (I) seed 
from hard-seeded parents should not be planted or sort seed should be 
selected through a breeding program; (2) planting should take place under 
adequate conditions in order to ensure good early germination; and (3)
information as to optimum temp. 
and RIIfor storing should be obtained. The
 
symptomatology, etiology, and control methods of rust (Uromvces
appendiculatus), the major bean disease in Tanganyika, are described. 
Damage 
 caused to the seed under field and storage conditions and
 
recommended control measures for major pests in the Northern Province 
[bruchids (Acanthoscelides obtectus), Callosobruchus chinenit,, and C.
maculatus] are listed. Standard speciffications of the white canning
haricot and aspects of its cultivation are given. (Sumanary by F.G. Irans. 
by L.M.F.) D02 

0336
 

*Md.AUGHLIN, M.F.; SWEET, R.D.; SHANNON, S. 1976. Weeds and crop 
growth. Proceedings of the Northeastern Weed Science Society 
30:105-117. 

0337
 
14115 MANGUAL C., G. 1"981. Effect of two planting systems on densit) and 
yield.of snap beans (t'/taeeolhs vulgaris L.). Journal of Agriculture of tile University 
of Puerto Rico 65(4):313-3 16. Engl., Sum. Lnel., Span., 5 Refs. 

Phaseolusrulgaris. Plantng. Spacing. Yields. Field experiments. Puerto Rico. 

The double row planung" system was compared with the single ron plantin,. system,
currently used i Puerto Rico, in a trial conducted with snap bean commercial var. Blue 
Lake 4" at the lsabela A.\ricultural Expt. Substation. A Latin square design %%asused with 7 
treatments and 7 replications. Planting in double rows increased plant stand in all treat 
ments, rejisterlng a 48% increment over the conventional sim:le row plantimn. Optimum
planunt distice in the double row system 0.30 m betmeen double rows and 0.60 mwas 
beteen pairs of double rows. \Vith this system, yields of 6464 ki/ha are obtained in a 
simulated once-over harvest. (Author'ssurninartr) Do2 

0338
 
16969 MANGUAL-CRESPO, G.;GONZALEZ, A.L. 1981. Preliminary evaluation 
of a snap bean harvester in southern Puerto Rico. Journal of Agriculture of the 
University of Puerto Rico 65(2):138-141. Engl., Som. Engl., Span., 7 Refs. 

Phascolus ;ulgaris. Agricultural equipment. Harvesting. Pods. Labour. Crop losses. Field 
experiments. Puerto tieco. 
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This study showed that there were no significant differences between yields of manually
harvested and mechanically harvested snap bean. The time required to harvest I ha differed
significantly being 395 and 100.7 man hours for manual and mechanical harvesting, resp.
Although the % of trash harvested (mechanically) wa. high %32.8%it could ot :" dczd with
idequate blower and reel calibration. (Summarv by Abstracts on Tro.pical Agrculture) D02 

0339 
13557 NIANGUAL C., G. and roRRES, C.J. Response of pole beans (Phascolus
vulgaris L.) to various plant densities. Journal of Agriculture of the University of
Puerto Rico 63(4):465-468. 1979. Engl., Sum. Lngl.. Span., 9 Refs., Illus. 

Phascolus vulgaris. Cultivars. Spacing. Planting. Field experiments. Yields. Puerto Rico. 

The effect of 4 spacings within the row (8, 15. 23 and 30 c.nt on the marketable yield of
4 commercial pole bean var. (NIcCaslan 42. Romano. kentuck\ 191 and Bluc Lake S-7
Stringless), was evaluated on a winter planting at the Adiuntas Lxperuoent Substation.
At the 8 cm spacing, vat. Romano was the highest yielder t 12.523 kgy/t whil: Kentucky
191 had the lowest (9,542 kg/ha). A, 15 cm. Kentucky 191 yielded 10.104 k:/lia; and
McCaslan 42 only 8.297 kg/ha. At 23 cm. Blue Lake S-7 \was highest in yield (11.587 kg/
hai while Romano had the lowest (5.928 kg/ha). At 30 cri, Kentucky 191 wa:. the highest
yielder (9,442 kg/ha) while' McCa.lin 42 was the lowest 14,659 kg/hai. Author's sumnarj 
D02 
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9913 MAN(;IAI.-CRESPO. 
 G. and 1ORRI[S. C.J Ieponw of snaplHeans to 
increasing plant densits..Iournal of Agriculture of the 1 niersit. (i Puerto Ric( 62(4):399
403. 197, E-ngI.. Sum. Engl.. Span.. 8 Rels . Illus 

Fhaseolu.%vuhgaro. Spacing. Cultivars. Yields. Puerto Rico. 

The effect of 5 roe, spacings (30. 45. 60. 15 and '(0 cnH on the marke:tabe %scld of 3 commercial 
trench bean var. (Blue Lake 47, Astro. and Itarvester) A,as esaluated in a spring planting at the
Isabela and Adjuntas substations. At Isabela, the highest yields (t Blue lake 4, (I ".184 kg'ha) 
were ohtained at 45 cm between rows: the lossest 1840n. kg ha at 90 c Max %eld, of larvester 
(12.353 kg ha ere ohiained at 31 cm. lolikm.ed cloel h% 11.92' ke hiat 4.5 in At Adiuntas. 
the highest .%ield\ oif Astro (8497 kg ith 3( 

ke ha I ith "Scmii%tax %elds of 


hai %crc obtained %% in heisseen ross%: the hiosest (5000 
Ilars ster (85t04 kg hai i.sere ,hairne'd i. ith 45 cili.)olloi,%ed by

X16 1 kg ha s. iti 30 crii h. .... _ Il3856kg hal was ohtnedwith (1cmlnbothhlcalties. 
plants spaced 30and 45 cn betweeii row s ere signiti caritl taller than those at%%ider spacings due 
to competition foi light (Athor' firari )15sO } 1)112 

0341 

9544 MANGUAL c., G. Effect of two harvesting systems on the yleldand see" percentage
of snap beans, Phaseolus vulgaris. in the Isabela area. Journal of Agriculture of the 
University of Puerto Rico 61(3);275-278. 1977. Engl., Sum. Engl., Span., 3 Refs., Illus. 

Phaseolus vulgaris. Harvesting. Seed. Yields. Cultivars. Marketing. Prodsction. Agricultural 
equipment. Puerto Rico. 

Optimum marketable yields of 5560, 3991 and 5672 kg/ha were obtained ona Coto clay oxisol in
Puerto Rico when french bean var. Wade was harvested using the once-over system at 55 days;
Tendergreen at 49 days and Contender at 47 days, respectively. In the multiple harvesting system,
marketable yields of Wade, Tendergreen and Contender were of the order of538 1, 3632 and 6995 
kg/ha in 2, 3 and 2 pickings, respectively. Mean diff:rences were not significant. The once-over 
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harvesting system should be preferred because production costs are lower. (Author's summary) 
D02 

0342 

11141 MANGUAL C., G. Edad 6ptima para la recolecci6n de habichuelas tiernas en In 
zona de Isabela. (Optinurn age for once-over harvesting offrench beans in Isabela). Rio 
Piedras. Universidad de Puerto Rico. Estaci6n Experimental Agricola. Boletin no. 244. 
1976. 12p. Span., Sum. Engl.. Span., 10 Refs. 

Phaseolus vulgaris. Cultivars. Age. Harvesting. Yields. Production. Fibre content. Temperature. 
Puerto Rico. 

Four french bean planting dates were compared (Jan.. Apr.. Jul., Oct.) including 3 var. (Wade, 
Tendergreen. Contender) to determine the best date for once-over harvesting at Isabela. Puerto 
Rico. The highest marketable yield (4.5 t/ hat was obtained from tile Oct. planting of Contender 
45 days after planting. The shortest period to harvest was 43 days for the Apr. planting of 
Tendergreen and Contender; the longest period 57 days for the Jan. planting of Wade. None of 
the var. tended to be determinate. Flowering was uniform and progressive in Wade and 
Tendergreenbut irregular in Contender. In general pods of the Apr. planting were the most 
fibrous; those of the Jul. planting, the least. Contender had the highest fiber content. (Sunmnary 
bl Absitac. on Tropical Agriculture)1)02 

0343 

5807 %\,\NGL\l. C.. 6 Ifiect of int, (ifplantin on tile rnarketahle %ieldof Iiio %nap 
[ealt ,arilites it Isahela. Puerto Rico. lournal of Agriculhure of the t ncrsit\ ot 'ucrto 
Rico 59(3).219-221. 1)75 Engl.. Suti Fngl.. Sptn.. 5 Refs. 

Phi o.eo s v'le,,rA . PIlantin,_. Iields. ( ultisars. lIeriin eni design. Ii eld0 \p eriments. 
Hlarseting. PuertoR ico. 

Fxperimental plantings of french beans at Isabela. Puerto Rico demonstrated that the optimal 
planting season extends Iron t)ec. to March T he \ariel\ contender outv;eldcd Wade in all 
plantings and shtoCd a tndctI c., to flo er tice 1bis characteristic is no! detrimental it the 
harvest Is to be Made in several pickings but could be unfavorable if the once-oser hat c ' , stem 
is to be adopted. (.I utor' t naro 1)02 
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28615. MASCIANICA, M.P.; WILSON, H.P.; WALDEN, R.F.;
 
HINES, T.E.; BELLINDER, R.R. 1986. NO-TILLAGE SNAP BEAN
 

GROWTH IN WHEAT STUBBLE OF VARIED HEIGHT. JOURNAL OF THE
 

AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE 111(6):853-857.
 

EN. SUM. EN., 18 REF., IL. (BASF CORPORATION, CHEMICAL
 

DIVISION, PARSIPPANY, NJ 07054, USA )
 

BUSH-TYPE SNAP BEANS WERE SEEDED BY A NO-TILLAGE METHOD INTO
 

STANDING WHEAT STUBBLE OF 8, 15, 23, 30, AND 38 CM IN HEIGHT TO
 

EVALUATE THE EFFECTS OF STUBBLE HEIGHT ON POD MECHANICAL HARVEST 
EFFICIENCY, PLANT MORPHOLOGY, ANDSHOOT COMPONENT YIELD. BASAL
 

INTERNODE ELONGATION, STEM PLUS LEAF YIELDS, PODYIELDS, EFFICIENCY 
OF MECHANICAL POD HARVEST, AND HEIGHT OF BASAL POD SET WERE RELATED
 

IN A POSITIVE LINEAR OR CURVILINEAR FASHION TO WHEAT STUBBLE
 

14 0 



HEIGHT. QUANTITY OF PODS MISSED DURING MEOANICAL POD HARVEST WAS 
RELATED NEGATIVELY TO HEIGHT OF BASAL POD SET. HARVEST EFFICIENCY 
WAS MAXIMIZED WITH STUBBLE HEIGHTS OF 15-30 CM, AND THESE NO-
TILLAGE SYSTEMS YIELDED MECHANICALLY HARVESTED PODS LEVELS THAT 
EQUALED OR EXCEEDED THOSE OF A CONVENTIONAL TILLAGE (PLOW, DISK 2 
TIMES) SYSTEM. SUPERIOR MECHANICAL POD HARVEST EFFICIENCY WAS 
ATTRIBUTED TO INCREASED BASAL INTERNODE LENGTH AND MECiANICAL 
SUPPORT OF THE SHOOTS BY THE WHEAT STUBBLE. (AS).
 

0345
 

*MAY, C. 1974. Peas and green beans - poat-emergenoe weed controL
 
with bentazone. Agricultural News from BASF no.9:15-16.
 

0346
 

*MAJRITIUS SUGAR INDUSTRY RESEARCH INSTITUTE. 1976. Annual Report 

1975. Reduit, Mauritius. 6Bp. 

0347
 

10676 MEAKINS, L. Recent technological developments in the New South ) a1t's -greco
bean Industry. Sydney, New South Wales, Department of Agriculture, 1978. l.. Engl. 

Paper presented at Bean Improvement Workshop, Sydney, Aust-alia, 1978. 

Phaseolus vulgaris. Harvesting. Seed. Mechanization. Agricultural equipment. Pil, 'ng. 
Australia. 

Due to the high cost of harvesting, an analysis ismade of the development ofa new technology in 
the bean industry. Reference is made to different imported machinery:t he single-row mechanical 
picker; the open front harvester, which permits amore efficient spatial arrangement of the plants 
and higher crop yields; the pneumatic precision seed drill, which eliminates seed injury and 
reduces the quantity of seed required up to 40%c,Planting systems have changed a lot due to the 
introduction of this machinery, but there has been relatively little change in commercial bean var. 
(Summary by F.G. Trans. by L.M.F.) D02 

0348
 

*MEDINA, L.; FISCHER, A.; TASISTRO, A. 1980. Doterminacion del 
periodo critico de competencia ontre las malezes y un cultivo de
 
asociacion mis-frijol baJo dos niveles de fertilizecion.
 
Mexico, Universided Autonome de Oapingo. Circular Tocnial
 
Deportamento de ParasitoLogia, no.6. lp. 
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0349
 
*MEISSNER, R. 1974. The effect of some herbi cides on the
 

germinating seeds 
of sane bean varieties. Crop Production 
3:91-87.
 

*MONACD, T.J.; SANDERS, 
0350 

D.C. 1976. Promising new herbi cidas for 
vegetable crops. In Annual Meeting Southern Weed Science
 
Society, 29, 1976. Proceedings. Raleigh, 
 USA, N. Carolina State 
Univ. pp.210-218.
 

0351

*MONA(1), T.J.; WEBER, J.B. 1973. Alachlor - a herbicide for
 

selected vegetable crops. 
 In Annual Meeting Southern Weed
 
Science Society, 26, 
 New Orleans, Louisiana, 1973. Proceedings. 
pp.205-214. 

0352
 
*MOiRIS, R.D. 1974. The control of weeds in green beans 

(Phaseolus vulgaris). In British Weed Control Conference, 12,
London, 1974. Proceedings. London, UK; British Crop Protection 
Council. pp.419-426. 
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21018 
MOSS, G.I.; MUIRHEAD, W.A. 1983. 
Agronomic assessment of snap beans
 

(Phaseolus 
 lgaris) in a warm-temperature 
 semi-arid environment.
Journal of Agricultural 
Science 101:657-667. Engl., Sum. Engl., 
 10
 
Refs., Illus. [Coonwealth Scientific & Industrial Research Organization, Centre for irrigation Research, Criffith, N.S.W. 2680, Australia]
 

Phaseolus vulgaris. Snap beans. 
Planting. Timing. Temperature. Flowering.
Podding. Dry 
matter. Rainfall. Rainfall 
data. Water requirements. Yields.

Yield components. Australia.
 

The production of green beans was 
studied in sowings 
made from Dec.-Feb.,
Sept.-Feb. 
, and from Oct.-Feb. in 3 seasons, and 
over 6 consecutive seasons
for a mideason sowing. 
 With Sept.-Oct. sowing 
the rate of emergence
slow and establishment was
sometlces poor. A possible viral disease and thelack of continuirv 
of pod set, resulting 
from cool weather, were problems.
Good yielas, up to 19.6 t/ha, were 

Oct.- 18 Dec.) wIth good 
obtained from nidseason sowings (31yield.s for late sowings up to 13.9 t/ha
3 seasons. In another 
 in the Ist3 seasons, midseasni sowings (late Nov.-early Dec.)resulted 
in poor yield due to neriods of hot weather (over 35°C max.) 
prior
to and during flowering. Quality 
and yield were related. The highest
yield and bct qualizy green pods were obtained when conditions favoredrapid grcwth and rapid pod setting, and when therc was a high rate of podmaturatiQn. For dry 
seed yield early sovings were best, 3.6 and 2.8 t/ha
in 2 seasons. A total of 460 mm of water war required for the Ist 6sowings, but fell 
to 360 mm for the mid-Feb. sowing (rainfall + irrigation). Although it was possible to 
grow beans over a 
9-mo. period, the
Jan. and early Feb. sowlngs appeared to be the least risk prone with the 

present cv. (Author's summary) D02
 

0354
*MCrI, F.; BASSO, F. 1979. Weed control in second crops of snap

beans. Investigation into the 
effectiveness of EPTC and into its
 
residual 
effects. Informstore Fitopatologi co 29(7):15-23. 
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0355
*4JLDER, C.E.G.; WORTNANN, G.B. 1878. SeLective weed control with 
bandloxide (bentezone). In National Weeds Cnferencm of South 
Afri c, 3, 1979. Proaedlngs. NeLspruit, S. Afri c. BASF Agri c. 
as. Ste. pp.159-166.
 

0356
 
*NAISH, R.W.; UPRTOIARD, E.A. 1974. Dinitramine: a new
 

incorporated herbicide 
for pees, beans and fieLd braacies. In 
New ZeaLand Weed and Past Control Conference, 27, NeLson, 1974. 
Proceedi ngs. pp.109-112. 

0357 
*NOLL, C.J. 1976. hemicl weed control on snapbeans. Proceedings 

of the Northeastern Weed Science Society 30:202-204. 

0358

*NOLL, C.J. 1972. Evaluation of herbicidos for weed controL in 

snap beans. Proceedings of the Northeastern Weed Science Society 
26:342-345. 

0359

*OGG, A.G. 1980. A sprinkLer system for researdh on applying
 

herbi cides in irrigation water. Weed 
 Science 28[2):201-203. 

22(,50 OKAFOR, L.1.; SAGAR, G.R, 0360
SlIORROCKS, V.H. 1983. Biological

acti'.'itv of dinitramine in solls. 1. Dose, depth of incorporation,
placer-ent and depth of sowing. 
 Weed Research 23(4):191-197. Engl.,

E:rI., Fr., Germ., 

Sum. 
16 Refs., Illus. [School of Plant Biology, Urliv.

cilege of N~orth Wales, Bangor, Gwynedd LL57 2U1W, England] 

Phsr1,elli. vul.aris. Snap beans. Herbicides. Toxicity. United Kingdom. 

In pot studies 
with dinitramine, the susceptibility of French bean seedlings to the herbicide was influenced by the depth of sowing and the doseand depth~of incorporation of the herbicide. max. phytotoxicity occurredwhen French bean seeds were sown into a zone in which dinitramine had been
incorporated. Where the seeds were separated from the herbicide-treated 
zone by a layer of untreated soil, the susceptibility of the French beanseedlings increased with increased depth of sowing. With increasing
distance between the pnint of contact with the herbicide and the soil
surface, injury was greater. (Aulh,,r's summary) D02 

0361 
22651 OKAFOR, L.I.; 
 SAGAR, G.R.; SHORROCKS, V.M. 
 1983. Biololical


activity of dinitramine 
In soils. 2. Soil organic matter and soil
 
moisture content. 
 Weed Rese arch 23(4):199-206. Engl., Sum. Engl., Fr.,
Germ., 
26 Refs., Illus. [School of Plant Biology, Univ. College of North
 
Wales, Bangor. Gwynedd LL57 213W,England]
 

Phascolus vulgaris. Snap beans. lerbicides. Soils. Soil moisture. Toxicity.
 
United Kingdom.
 

The influence of 
soil ON and soil HC on the bioactivity of dinitramine was
studied in lab. and greenhouse expt. The effect of soil 
MC on the
phytotoxicity of dinitramine 
to 
French bean cv. Hasterpiece in compost and
in quarry sand was also studied. The total dry wt. of bean seedlings 
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planted in compost decreased in soils with low sail MC and by dinitramine
 
action, and there was an interaction between dose of herbicide and moisture
 

level of the soil. (Summary by T.F.) D02
 

0362
 

*OLUNGA, B.A. 1970. Studies on the penetration and movement of
 

herbicides. Ph.D Thesis. Bangor, UK. University ^allege of North 

Wales. 126p.
 
0363
 

*OL)MPIOS, C.M.; PAPAOIRISTODOULOU, S. 1978. Production and 

e onomi cs of Fren oh beans grown in plasti c greenhouses. Ci prus, 

Ministry of Agri culture and Natural Resources. Tedhni el 

BulLetin no.24. 12p. 
0364
 

*PARDO, D. 1978. Use of dinitramine in vegetable crops. In 

Mediterranean Herbicide Symposiun, Madrid, 1978. Weeds and
 

herbi cides in the Mediterranean Basin: Proceedings.
 

v.1,pp.374-381.
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du la vaorledla , desiidad, forma y23194 PEiAIOZA C., . 1. 083. Efecto 
porot vordto (H ,,l Ili vulgaris I..)rechn de slenibra en eI cultivo de 

bajo lnverna:ideros frlo's en ;iuLC;idot vvr:onn i' tolo. (1 lii t of v;ri(ty 
d;ite (,11 p I'oin'; vowni in tcoldand planting, density, lorm and 

to autuIr o ;o, on) . "(s i ; lng.Agr.greenhouses during the winter 

Quillota, Chile, Universidad Cat6lica de Valparaiso. 99p. Span., Sum.
 
Span., 3H Itris., Illus. 

Phaseolus vul.arls. Cultivars. Spacing. Ilanttii . iintng. Fertilizers. 11. 

Snap beaiis. Chile. 

!-iltivat var. 

(buslo ali , r IqllUl ;l ((,i1 moinog) waS 5 Udt 'id iiil(l cold 	 greohouse 
Statioll of 

The agronomic ;,ld economic foasibity- of ig mlap hoan Apolo 

condltions duting tile s1nioi t-antunill !;t !;in at tilt I.;l P'linI;i ]L:pt. 

the Agronomy College, U. Cat6leCa do Valp;11;ulso, Chi c. 'Il(, study Included 

2 planting date. (Feb. 24 and March 24), 2 fertlli-iation levels; (medium and 

high), and the following densities and planting systems: 312,000 and 
pkalll.silla in110,000 plants/ha in double rows, and 156,003 and 55,000 

Snap beans would be a feasible and profitable alternativesingle rows. 
se ;on to obtain 2under cold greniloulse conditions Ill the 	 ;1osmir-ui 

tuis 
; l bost. uxpectations.hnrvests/yr. Rotation of snlap beans.;/[ts to i;l. ie 

nod wt., and alsoVar. Enriqueta presented better pod quality, size, 


produced the best yields. Regardless of N levels, bst yields of both var.
 

were obtained at 
 higher planting densities in double rows. [AS 

(extrnct)-CIATI 
0366 

25602. PORIAZOV, I.; KOSTOV, D.; CASANOVA, A.; IORDANOV,
 

D.; SAVON, R. 1984. EVALUACION AGROECONOMICA DE LA COSECHA
 

MECANIZADA DE LA HABICHUELA CON LA COSECHADORA FZB.
 

(AGROECONOMICAL EVALUATION OF MECHANIZED HARVESTING OF SNAP
 

BEANS WITH THE FZB HARVESTER). CIENCIA Y TECNICA EN LA
 

AGRICULTURA. HORTALIZAS, PAPA, GRANOS Y FIBRAS 3(2):31-39.
 

SPAN. SUM. SPAN., ENGL., 9 REFS.
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DURING THE 1982-83 CROP YEAR, A MECHANIZED HARVESTING EXTENSION 
TRIAL WAS CARRIED OUT WITH SNAP BEAN VAR. HARVESTER (IMPORTED), 
USING THE FZB HARVESTER. THE TRIAL WAS CONDUCTED AT THE EMPRESA DE 
CULTIVOS VARIOS 19 DE ABRIL (LA HABANA, CUBA) ON RED FERRALITIC 
SOIL IN PLOTS OF 16 SQUARE METERS. FIVE REPLICATIONS WERE MADE AND 
THE AMOUNT OF ACTUAL PRODUCTION, LOSSES, AND FIELD YIELD WERE 
DETERMINED. RESULTS INDICATE A HIGH EFFICACY RESULTING FROM
 
MECHANIZED LABOR AS COMPARED WrTH HAND HARVESTING. THE DIRECT 
COSTS OF HARVESTING DECREASED 15 TIMES AND THAT OF LABOR, 75 TIMES; 
PRODUCTIVITY INCREASED APPROX. 8-FOLD AND THE LOSS OF NONHARVESTED 
PODS RANGED BETWEEN 24-2F PERCENT OF THE FIELD YIELD. IT WAS 
VERIFIED THAT THE HARVESTER REPLACES THE WORK OF 75-80 DAY-
LABORERS/DAY AND THUS IS ECONOMICALLY PROFITABLE, WHEREAS HAND
 
HARVESTING WAS FOUND TO BE NOT ECONOMICALLY EFFECTIVE. (AS). 
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*PRECHEUR, R.J.; MILLER, R.A.; MARINI, D.; HOWELL JUNIOR, J.C. 

1979. EvaLuation of incorporation equipment on trifluralin in 
snap beans. Proceedings of the Northeastern Weed Science Society 
33:132. 

0368 
*PRENDEVILLE, G.N.; WARREN, G.F. 1975. Spreading and penetration 

of herbicides dissolved in oil carriers. Weed Research 
15(41 :233-241. 
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*PRITCHARD, M.K.; WARREN, G.F. 1979. Site of action of 

oxyfluorfen. In Meeeting of the Weed Science Society of Americ. 
Abstracts of 1979. p.98.
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*PROCESSORS' AND GROWERS' RESEAROi ORGANISATION. 1975. Annual. 

report 1973. Thornhaugh, Peterborough, UK. 81p.
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11960 PROTECTION OF snapbeans from substituted urea injury by prior treatment with 
dinitroaniline herbicides. Canadian Journal of Plant Science 59:535-537. 1979. Engl., Sum. 
Engl., 6 Refs. 

Phaseolus vulgaris. Herbicides. Plant injuries. Urea. Weeds. USA. 

Under weedfree conditions, french beans (Bush Blue Lake), grown in soil treated with trifluralin, 
fluchloralin or profluralin as preplant-incorporated treatments, were protected from injury 
resulting from preemergence treatments of rictobromuron and, to some extent, linuron. 
Dinitramine, however, did not offer such protection. (Author's suonmary) D02 

0372 
14212 PUTNAM, A.R. and RICE JUNIOR, R.P. Environmental and edaphic
influences on the selectivity of alachlor on snap beans (Phascolusvulgaris). Weed 
Science 27(5):570-574. 1979. Engl., Sum. Engi., 17 Refs., Illus. 
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Phaseolus vulgaris. Herbicides. Soil requirements. Climatic requirements. Planting. Cultiva
tion. Soil water. Temperature. Organic matter. Ecology. 

The influence of several environmental and edaphic factors on alachlor selectivity in snapbean was examined. Crop safety was consistently improved when alachlor was applied
preplant incorporated as compared to surface p:eemergence treatment. Under field
conditions, max. injury occurred either when temp. during germination were cool andrainfall was min.,or when temp. approached or exceeded 27'C and the soil was saturated.
In the growth chamber, more damage occurred under low temp. regimes, although volatilization of alachlor from moist soil also produced injury under higher temp. Injury was less severe in soils high in OM content. Alachlor injury decreased after 5 cm of simulated rainfall 
were applied on a loamy sand. (Author's summary) D02 
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*PJTNAM, A.R.; LOVE, A.P.; LOOCERMAN, R.H. 1974. Efficacy of
 
activated charcoal as an herbicide antidotu of seeded vegetable 
crops. Proceedings of the North Central Weed Control Conference 
29:69.
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herbicides for effective weed control 
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of the North Central Weed Control Conferenco 26:99. 
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*RAAFAT, A.; ABDEL-HALIM, M.A.; AMER, M.A.; EL-HADIDY M.F. 1977.
 
Growth and physiological responses of (French) bean plants to
 
some herbicides, 
 insecticides and their combinations. Annals of
 
AgricuLtural Science, 
 University of Ain Shams 20(21:141-150. 
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*RAN, E.M.; SMITH, T.S.; MERRICK, J.E. 1972. Evaluation of
 
several herbicides and herbicide combinations on lima beans and 
snap beans. Proceedings of the Northeastern Weed Science Society 
26:346-350. 
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16703 RAMASWAMY, H.S.; RANGAl"NA, S.; GOVINDARAJAN, V.S. 1980.A nondestructive test for determi.iation of optimum maturity of French (green)
beans (Phaseolus vulgaris). Jouroal of Food Quality 3(1):11-23. Engl., Sum. 
Engl., 11 Refs., llivs. 

Phaseolus vauga.-is. 1;e:=hean Developmental stages. Maturation. Pods. Harvesting. Compo
sition. Agricultural equipmen;. 

Beans harvested at intervals of growth uw.il over-maturity were examined by a trained 
sensory panel and sensory characteristics were related to the physicoclh'mical features ateach stage. The wt.flengtll ratio was closely related to sensory character and could provide asimple test fc- optinil :.iaiurity. (Summary by tlorticulturalAbstracts) D02 
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*RAMIREZ DE VALLEJO, A.; MENESES S., L. 1977. Frejoles. Ensayo 
demostrativo en var. Negro Argel. 
In Control de Melezas:
 
Resultados de Ia Investigecion y Nuevos Herbicides, 1976-77.
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Santiago, Chile, Sociedad M1ilena de Control de Malezas.
 
pp.82-83.
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*RICE JUNIOR, R.P. 1978. Environmental and edaphic influences on
 

the sensitivity of diphenamid and alachlor in tomatoes and
 
snapbeans. Thesis. East LanEing, Michigan State Univ. 11 2 p.
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*RICE JUNIOR, R.P.; PUTNAM, A.R. 1978. Environmental effects un aLachlor 
activity in snap beans. In Meeting of the Weed Science Society of America. 
Abstracts, 1977. East Lansing, Michigan State Univ. p.5. 
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 Weed Research Organization,, Technical Report
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24244 i1POLI N.., C. A. 1983. Efecto ,del uso de tinlel y mulch plfisticosobre rt'ndimiento y calidad de mc)in ((Cocumi!0 I,2_IQ) Y porOto verde

(l'i elr vulgaris I..) en cultivo tempr:rno. (CI fect: of the use ofplastic tunnels and mulch on yl.ild and qu-iliy iil me lon ald reen heans
in early plantings). Tesis ln,.Agr. Santiago, Chile, Pontificla L'niver
sidad Cat6u1ica de Chile. 83p. Span., Sum. Span., Cngi., 18 Refs. 

l'hase(lIn; Vill arls. Sn1.1p beans. (i I t i var; . Cultivation. Planting.

I enip 'r;i.turv. I t'I]l . ; hi
 

The effLet and use of plast ic tuinel for errly growiiig of snali bean var.Apolo and reen Crop were evaluated in Eiie (:uracavi ;:-one (Chile) in 1982.
Bean var. were compared under p la:tic t1lc111LI C'ood itionn and 
 in the open.
Bieans grown under the pl;istic tlnnelI; vildcld 50% more than those grown Inthe opurn. Var. A oliol yfulh.i d 23.'1 mil ."I t/i: under plas;tlc tunnels and

in the open, reap. Var. Green Crop vieldeud 21.3 an(i 14.6 t/ha. resp.

ICIAT]
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18762 ROUANET, G. 1972. 
 Avantages et inconv6nients de l'utilisation d'un
herbicide pr61ev~e (m~tobromuron) dans la culture du haricot 
a Awassa


(Ethiopie). (Advantages and disadvantages of using a preemergence

herbicide (metobromuron) in snap bean 
crops at Awassa, Ethiopia).

L'Agronomie Tropicale 2:239-248. 
 Fr., Sum. Fr., Engl., Span., 5 Refs.
 

Phaseolus vulgaris. Weeding. Herbicides. Snap beans. Ethiopia.
 

Proliferation 
of weeds is a prioritary problem in Phaseolus vularis cropsin Awassa in southern Ethiopia. A crop of cv. Canallini groi- in the wet 
season of 1967 and given 3, 4, or 5 kp metobromuron/ha yielded 0.87, 0.82,
and 0.89 t dry bean.r/ha, resp., compared with 0.49 t/ha for the unweeded 
control. In an expt. in the dry season, 1.25 kg metobromuron/ha causedslight phytotoxicity and higher rates killed some plants; the crop wasdestroyed by frost, a recurrent risk in this area. It was found possible
to resow the sprayed areas without further tillage. In a var. trial, the
Hlichigan-type cv. MPBT showed 50, survival with 1.25 kg metobromuron/ha and5% survival with 2.5 kg; plants of cv. Canallini, SATTNP, aid 11LJ;allsurvived 
the high rate of herbicide but with slight yelloving of the Ist
leaves. In the wet season of 1969, 
cv. SATINP Iielded 1.03 t/ha unweeded,

1.1 t/ha when hand-weeded once, 1.25 t/ha whe- hoed once, and 1.4-' and 1.61t/ha with I and 2 kg metobromuron/ha, resp. It was concluded that the cost
of the metobromuron treatment can successfully compete with the cost orhand weeding. Chemical weeding is 
therefore technically and economically

feasible. Consequential effects of 
labor employment, however, should be
 
taken inzo account. (Sumnary by Field Crop Abstracts) D02
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Investigacion 1977-1978, 16, Division de Ciencias Agropecuerias 
y Maritimas, Instituto TecnoLogi to de Monterrey. pp.69-70.
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2336 RUBIN, B. and ESHEL, Y. Absorption and distribution of merbutryn and
fluometuron by germinating seeds of cotton (Gossypium hirsutum) and snapbean
(Phaseolus vulgaris). Weed Science 26(4):378-381. 1978. Engl., Sum. Engl., l0 Refs., Illus. 

Phaseolus vulgaris. Herbicides. Seed. Plant assimilation. Germination. Seed coat. Hypocotyls.
Cotyledons. Roots. Translocation. Leases. C. Laboratory experiments. USA. 

The absorption and distribution of OC-terbutryn and "C-fluometuron during germination of
cotton(SJ- I) and french bean (Tenderc tte) seeds was studied. Seeds of the susceptible french bean
absorbed larger amounts of both herbicides from soil than the resistant cotton seeds. The
herbicides accumulated mainly in the seedxcoat of cotton which shed following emergence, with 
no translocation to the seedling leaves. In french bean seeds the herbicides accumulated in the
cotyledons, which served as a source for acropetal flow to the developing foliage of the young
seedling. (Author's summary) D02 COO 

148 



0390 
*RUBIN, B.; ESHEL, Y. 1977. Absorption and transLocation of 

terbutryn and fluometuron in cotton (Gossypium hirsutut) and 
snapbeans (Phaseolus vulgaris). Weed Science 25(6]:499-505. 
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5822 RUTLEDGE, A. D., SWINGLE, H.D. and HILTY. JW. Root rot and weed 
control studies with snapbeans. Tennessee Farm and Home Science Progess Report 
no.68:5-7. 1969. Engl.. Sum. Engl., Illus. 

Phaseolus vulgaris. Bean root rots. Rhizocionia solani. Weeds. Weeding. fierbicides. Chemical 
control. 

Weed and Rhizoctonia solani control and yields of french beans were studied by applying various 
combinations of Eptam and fungicide. Eptam applied as aprepiant incorporated (PPI} treatment 
at 3 lb acre was more effective in controlling weeds than was a subsurface application of 2 
lbi acre. Ilowever, the PIN treatment of Eptam did not differ in weed control from the cultivated 
plots. There did not appear to be any difference between methods of fungicide application in 
controlling R.%olani;however, both methods showed greater R. solani control than did the 
nontrrated cultivated check. Yields were reduced during both years in plots that had received 
either a seed crfurrow application of fungicides in combination with either a PPI or subsurface 
application of Eptam. (Authora. SUnnmary') D02 E03 
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21086 SAt.ADTN C., F. 1 1. l cultiv dt -,la ha tichitcla. 3. partie. (Snap 

bean cultivation. tart rru.,'nib1ica 10(89):22-26.3). It'iinlcana) 
Spanl.. 16 Refs., Illus.
 

Phaseolu vuli aris. Snap beans. Itanting. Spcing.I, mechanizat ion. Inter
cropping. .:eding. ierbicides. Dominican Reputblic.
 

General i tn rmation on Enap han olt ivation pra' cti ces is presented. it
 
includes reco~mmended planting dei, t Ie.s, cultivation svstems, nechanized
 
planting, and weed control. A list of 
 the major weed species in Dominican
 
Republic jF presented. CI:A'Il
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788, trifluralin, EPTC, metobromuron and vernolatc applied to 
maize or beans on succeeding crops such as wheat, flax, beans 
and sunflower. In Symposi um on Theory and Pra cti ce of the Use of 
Soil Applied Herbicides, VersaiLles, 1981. Proceedings EWMS. 
pp.318-324.
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-SCIEPPS, A.L.; ASHLEY, R.A. 1982. The effects of various
 

weed-free periods on snap been yields. Proceedings of the
 

Northeastern Weed Science Society 36:104-107. 
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SCIDDER, W.T. 1975. Chamicel weed control for commerciaL
 
vegetable production. In Institute of Food and Agricultural
 
Sciences. Annual Researd Report 1973. Sandford, University of
 

Florida. pp.248-249.
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Society 33:178-1682.
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SMITH JUNIOR, L.L.; GERONIMO, J. 1978. Response of seven crops
to six hormone-Like herbicides. In Meeting of the Weed Science
 
Society of America. Abstracts, 1977. p.32.
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1353 STANG, J.R. Responses of bush snap bean cultivars (Phaseolw vulgaru L.) toplant population densities. Ph.D. Thesis. Corvallis, Oregon State University, 1976. 141p.
Engl., Sum. Engl., 122 Refs., Illus. 

P/raseolus vulgaris. Dwarf beans. Spacing. Cultivars. Yield components. Tranz! tlon.
Statistical analysis. Pods. Yields. Leaf area. Growth. 
The effects of plant population densities on the growth and development of6 bush french beancv.(selected for differences in leaf size) were studied in 2 field experiments. A systematic plantingdesign was used to achieve a range of densities from 21-110 plants/m 2 and a rectangularity ofapprox I. For most of the important parameters analyzed including pod yield, cv. x densityinteractions were not statistically significant. The cv. differed with respect to optimum density forhigh yield. High pod yield foundwas to be mainly a function of an early, r oncentrateddevelopment and growth of reproductive organs and a concurrent reduction in vegetative growth.Those with higher leaf areas during the reproductive period had lower pod yields because thesehigh leaf areas had developed as a compensatory reaction to poor initial reproductivedevelopment. The cv. did not differ in the rate ofdecline of NARs/unit increase in LAIs; however,at any given LAI the highest yielding cv. had the highest NAR, which was associated with low
specific leaf areas. (Summary by TB.) D02 D05 
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*STEVENSON, M.R. 1975. Weed control in snap beans. In New Zealand
 

Weed and Pest Control Conference, 28, 1975. Proceedings. 
pp.75-79. 
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potential changes in PhaseoLus 
vulgaris L. induced by the
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040316071 STOLK, J.H. Stamslabonen oncer glas. (Dwarf French beansunder glass).
Groenten en Fruit 35(38):55. 1980. Dutch. 

Phaseolusvulgaris.Dwarf bean. Snap bean. Pods. Agronomic characters. Yields. 

Data are presented on the yields/m 2 and pod characteristics of 11 dwarfPhaseolusvulgaris
cv. with once-over or multiple harvesting, assessed from trials in several places. For eitherharvesting method Preresco, Kap-Prevabel, and Rubio were the most suitable; Lotus wasalso satisfactory for once-over harvesting and Centrum-Resulta, Prelude, and Piter for
multiple harvesting. (Summa, by HorticulturalAbstracts) D02 
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*SUMNER, D.R. 1974. Interactions of herbicides and nematicides 

with root diseases of snapbean and southern pea. Phytopathology 
64(10) :1353-1358.
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vegetable crops. Fayetteville, University of Arkansas
 

Agricultural Experiment Station. Mimeograph Series. p.9. 
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Agricultural Experiment Station. Mimeograph Series. pp.2,4. 
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*TASISTRO, A.; FISOIER, A.; ORRANTIA, M. 1979?. Comparacion de 

herbicides pare ol control de malezas en frijol (Pheseolus 
vuLgaris). Qiapingo, Maxi co, Univ. Autonoms de Qiapingo. 
Departamento de Peresitologia. Circular Tecnico no.2. 2p. 
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*TASMANIAN DEPARTMENT OF AGRIWCLTURE. AUSTRALIA. 1975. Annual 

report 1974/75. Tasmania. Government Printer no.46. 113p. 
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Report 1973-74. Tasmania, Government Printer no.49. 109p.
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19934 TEASDALE, J.R.; FRAI;, j.R. 1983. Effect of row spacing on weed
 

competition with snap beans (Phaseolus vulgaris). Weed Science
 
31(l):81-85. Engl., Sum. Engl., 21 Eefs., Illus. IDept. of Agriculture,
 
Beltsville Agricultural Research Center, Beltsville, MD 20705, USA)
 

Phaseolus vulgaris. Snap beans. Spacing. Weeding. Yields. Canopy. USA.
 

In field trials in 1979 and 1980, 1'haseolus vulgaris was grown in rows 15, 
25, 36, 46, and 91 cm apart, but with intrarov spacing increasing as the 
distance2 between rows decreased, to give a constant density of 43 
plants/m. Compared with the conventional spacing of 91 cm, there was an 
increase Jn weed suppression of 18% with row spacings of 15-36 cm when 
weeds were allowed to emerge with the crop, and of 82. when weeds were 
controlled by hoeing an,- hand weeding for the Ist half of the season. Ihe 
effect of the 46 cm spacing on weed growth was variable. The rate of 
canopy closure, measured as the % of soil surface covered by P. vulgaris 
vegetation, was greater in tileless wider rows. Seed yields were similar 
at spacings of 15-46 cm and were, on av. , 23. higher than yields produced 

at 91 cm spacing. (Summary by Horticultural Abstracts) DO2 
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17455 TEASDALE, J.R.; FRANK, J.R. 1982. Weed control systers ior narrow
 

and wide row snap bean production. Journal oj the American Society for 
Horticultural Science 107(6):1164-1167. Engi., Sum. Engi., 12 Refs.,
 
Illus.
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Fhaseoius vu aris. Weeding. Snap beans. Herbicides. Yields. Planting. USA. 

Five field expt. condu:ted in Maivland (USA) compared weed control sstems 
fcr snap bea. cv. Checkmate productio in 25-cu. row: uIjluding nerbicides, 
but no cultivation, with systems for conventicaal 91-: rows including both 
herbicides and cultivation. Herbicide combinations ol EPTC + dinoseb each 
at 3.4 kg/ha, EPTC at 3.4 atkg/ha + bentacon at 0.8 kg/ha, and trifluralin 
0.6 kg/ha + bentazon at 0.8 kg/ha provided excellent control of annual 
weeds and yellow nutsedge (Cyperus esculentus) in most expt. With the most 
ettectivw herbicide treatments, weed control wa.,, similar in 25-cm and 91-cm 
rows. however, when herbicide treatments lailec tc control all weed 
speciet., weed control in 91-cr, rows was betttl than that in 25-cm rows,
bccause 9)-cm row., were cultivated. Snap leans, it, 2 ,-cr rows 'ielded an av. 
o: 25 higher than snap bean' in 9I-cm rews, (plani dt-ni:ity wai equivalent 
at both row spa cings). As weed codntre] improved!, th,- r.wgnitude of the yield
di lfrence 1etweeli 2 5-cr, and 9 I-c -vrow spacing 

!- i nc reased. (Author s 
sumary) D02 
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Research Institute. lop. 
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0423
 
-ATHIBODEAUX, S.D.; HERNANDEZ, T.; SOILLING, P. 1977. Results of 

vegetable herbicide screening experiments 1974-1976 on sweet 
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Meeting of the Southern Weed Science Society, 30, 1977.
 
Proceedings. p,155.
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1979. Effects of seedbed preparation and herbicides on %aeelcontrol in snap 
beans. Tennessee Farma and lHonc Science 111:21-23. Engl. 4 Rrfs., Illus. 

Phaseolus rulgaris. Snap bean. Soil requirements. Soil conservation pratices. Herbicides. 
Weeds. Weeding. Yields. USA. 
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In 1978, trials were conducted at the Plateau Expt. Station of the U. of Tennessee, Crossville 
(USA) to evaluate the effectiveness of selected herbicides and herbicide combinations for
controlling weeds in snap bean var. Early Gallatin, planted with 4 different methods of
seedbed preparation. Plantings were made oil June 21 and 29,and July 7 on a ltartsells sandy
loam soil. A split plot expt. design replicated 3 times at each planting date was used. Con
vcntional preparation consisted of moldboard plowing to a depth of"15.25 cm in the spring
and 2 trips with a powered harrow before planting. Treatment 2 used a powered harrow to
stir the top 12.7 cm of soil twice. The other 2 treatnents were seeded in sod using a non-till
unit equiped with fluted coulters. These were clipped '0 days before planting with a rotary 
mower and 0.678 kg paraquat/ha was applied to one group and 3.24 kg glyphosate/ha to the
other. Seven herbicide treatments were also broadcast applied after planting including
paraquat, glyphosate, dinoseb, metolachior, pendimethalin, and bentazon, 1;lone or ccm 
bined at different rates. Predominant weeds among 4 grass species and 16 broadleaf specieswere Digitariasanguinalis, Setaria viriois,t'anicum dicholornijlorurn,Ambrosia art'misib/lia,
and Amaranthus rerrojlexus. The method of seedbed preparation did not affect die chemi
cal control of the 5 predominant weed species: however, it was a significant factor in con
trolling some other species as compared with no-till plots. Chemical control for the predomi
nant species varied from 77-98%. Combining dinoseb with either mnetolachlor or pcndme
thalin increased weed control to 96 and 92%, resp. Yield was significantly less in no-till
plots. However, herbicide treatment did not significantly affect yields. Tables are given on
the treatments and different results obtained. (Surtnmar' b' C.P.G. Trans. by L.M.F.) D02 
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14273 TOMPKINS, F.D., GUINN, R.S. and MULLINS, C.A. 
 Optimizing plant
spacing for commercial snap bean production. 'tennessee Farm and lome Science 
Progress Report 110:41-44. 1979. Engl., 3 Refs., Illus. 

Phaseolus vulgaris. Cultivation. Spacing. Yields. Yield components. USA. 

In trials with the bean cv. Early Gallatin between row spacings were 12. 24,and 36 in. and

within-row spacings 6. 9, or 12 plants/ft. Av. pod yield/ac from 12-in. rows was 29% greater

than from 36-in. rows. Pods were higher off the ground on plants in narrow rows. Increasing
plant density from 6 to 9 plants/ft augmented pod yield by about 15% and a further in
crease to 12 plants/ft augmented the yield by a further 2.5%. The highest av. pod yield (6.2
t/ac) was obtained from plots with 12 in. rows and 12 plants/ft of row. (Summary by'

ttorticulturalAbstracts) D02
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*rOZER, W.E.; STERRETT, J.P. 1973/1974. Responses of bean and
 

woody plants to atrazine or prometona/ethephon and
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defoliants. Edgewood
 
Arsenal. TechnicaL Reports no. EO-TR-73063. 16p.
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28816. TRIPATHI, S.S.; SINGH, P.P. 
 1986. THE ASSOCIATION OF
 

PLANTING DENSITY AND PLANT TYPE IN FRENCH BEAN (PHASEOLUS
 
VULGARIS). EPERIMENTAL A43RICJLTURE 22(4) :427-429. EN.
 
SUM. EN., ES., 4 REF. (DEPT. OF AGRONOMY, G.B. PANT UNIV. OF 
AGRICULTURE & TECHNOLOGY, PANTNAGAR, 263 145, UP, INDIA ) 

THE INTERACTION BETWEEN PLANTING DENSITIES (10, 20, 30, 40, AND 50
 
PLANTS/SOUARE METER) AND TYPE OF 
 PLANT IN 5 FRENCH BEAN VAR. OF
 
CONTRASTING GROWTH WAS
HABITS STUDIED IN EXPT. CONDUCTED IN
 
PANTNAGAR, INDIA, DURING THE WINTER 
 SEASONS OF 1980-81. FRENCH BEAN 
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VAR. RUFUS (SEMI-SPREADING) OUTYIELDEDTHE OTHER GENOTYPES AT ALL 
THE DENSITIES IN BOTH YEARS, FOLLOWED BY VAR. CONTENDER (BUSH]. THE 
BETTER PERFORMANCE OF RUFUS RESULTED FROM ITS GREATER NO. OF
 
PODS/PLANT AND WT. OF SEEDS/POD. 
 MOST VAR. YIELDED BEST AT 30
 
PLANTS/SQUARE METER; HOWEVER, VAR. 
 CONTENDER YIELDED BEST AT 50
 
PLANTS/SUAREMETER. (CIAT].
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In Compte Rendu de La 10e Conference du COLUMA. pp.1101-1115. 
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16465 VERWAY, E.W.M. 1973. 
 A herbicide trial 
In green beans. Ethiopia,


Iforticultural Project 11.V.A. Research Report 4no.6. p. Engl., Sum. 
Engl.
 

Phaseolus, vulvaris. Snap beans. 
Weeding. herbicides. Yields. Cultivars.
 
P'lant injurieL. Ethiopia.
 
Trifluralir. 
(! and 2 1/ha) and nitralin (1 and 2 kg/ha) incorporated before
growing, and fluoroditer, (7 and 10.1 l/ha), metobromuron (3 and 4.5 kg/ha),
methabenz thiazuron (2 and!4 kg/ha) and monolinuron ± dinoseb-acetate (4 and6 kg/ha), applied before germination, were tried on bean var. Sprite,

Cardol, H1arvester, and Slirrreen in comparison with a hand-ve,!dcd control.
Trifluralin, nitralin, fluorodifen, and metobromuron all checked weed
growth notably, although most plots, badly needed a weeding by the time thetrial was completed (approx. 70 days after trearment). Differences among
these products and between varying aptilication rates of each product were
rather erratic presumably due to an unfavorable grouping of the replica
tionn. Weed control by methaibenzthiazuron and monollnuron - dinosebacetate 
was inadequate. None of the products caused clear symptoms of crop damage
on any of the 4 cv. Yields were in the order of 10 t/ha; the control lagged
behind with a yield of 8.5 t/ha, suggesting that the single hand weeding
had been performed too late to safeguard yield. It is concluded that
chemical weed control is 
currently uneconomical. (Author's summary) D02
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Proceedings. pp.199-204. 

0435
 

28061. WAHAB, M.N.J.; DABBS, D.H.; BAKER, R.J. 1966. 
EFFECTS OF PLANTING DENSITY AND DESIGN ON POD YIELD OF BUSH SNAP 
BEAN (PHASEOLUS VULGARIS L.]. CANADIAN JOURNAL OF PLANT 
SCIENCE 66(31:669-675. EN. SUM. EN., FR., 14 REF.
 

(REGIONAL AGRICULTURAL RESEARCH CENTER, BANDARAWELA, SRI
 
LANKA)
 

BECAUSE OF INTEREST IN MAXIMIZING PRODUCTION/UNIT AREA IN REGIONS
 
WHERE THE LAND BASE IS LIMITED, THE EFFECTS OF PLANTING DENSITY
 
(16-116 PLANTS/SOdARE METER) AND PLANTING DESIGN ON POD YIELD OF
 
BUSH SNAP BEAN WERE MEASURED IN REPLICATED FIELD TRIALS AT THE U.
 
OF SASKATCHEWAN (CANADA) WITH CV. HARVESTER IN 1980 AND 1981.
 
THREE PLANTING DESIGNS WERE USED: (A] CONVENTIONAL ROW DESIGNS WITH
 
INTERPLANT SPACING OF 5 CM AND INTERROW SPACINGS OF 20, 45, 80, AND
 
125 CM; (B) SQUARE DESIGNS WITH INTERPLANT AND INTERROW SPACINGS
 
BOTH AT 10, 15, 20, AND 25 CM; AND (r') TRIANGLE DESIGNS (HONEYCOMB)
 
WITH PLANTS ARRANGED AT EQUAL DISTANCES OF 10, 15, 20, AND 25 CM
 
FROM EACH OF THEIR 6 NEAREST NEIGHBORS. IN ALL 3 PLANTING DESIGNS,
 
HIGHER PLANTING DENSITIES (UP TO 116 PLANTS/SQUARE METER) GAVE
 
HIGHER POD YIELDS/UNIT AREA. EXCEPT FOR THE LOWER RESPONSE IN THE
 
SQUARE DESIGN IN 1981,INCREASES IN YIELD WITH INCREASING DENSITY
 
WERE SIMILAR FOR ALL DESIGNS IN BOTH YEARS. POD YIELDS DID NOT
 
DIFFER FROM ONE DESIGN TO THE OTHER IN 1990. IN 1981, THE TRIANGLE
 

DESIGN GAVE THE HIGHEST AV. YIELD AND THE ROW DESIGN GAVE THE
 

LOWEST AV. YIELD. THE RESULTS CONFIRM OBSERVATIONS OF YIELD
 
ADVANTAGES IN PLANTING DESIGNS THAT USE EQUAL SPACING IN ALL
 
DIRECTIONS. (AS).
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Journal of Agriculture 50(l):26-28. 1979. Engl., Illus. 

Phaseolus vulgaris. Spacing. Planting. larvesting. Weeding. Mechanization. Australia. 

Developments in the Tasmanian green bean cultivation are outlined with emphasis on im
proved spacing, hai. cting and sowing methods and weed control. (Summar, b' Field rop 
Abstracts) D02 
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QUACKGRASS. CROP SCIENCE 25[3}:561-565. EN. SUM. EN., 25 
REF. (DEPT. OF HORTICULTURE, MICHIGAN STATE UNIV., EAST 
LANSING, MI 48824, USA 

THE POSSIBILITY OF INHIBITION OF NODULATION, N2 FIXATION, AND 
LEGUME GROWTH IN THE PRESENCE OF LIVING OR HERBICIDALLY TREATED
 
AGROPHYRON REPENS WAS DETERMINED. SOYBEANS, NAVY BEANS, AND SNAP
 
BEANS WERE GROWN BOTH IN GREENHOUSE AND FIELD EXPT. IN LIVING OR 
KILLED A. REPENS. INOCULATED LEGUMES WERE SEEDED IN THE FOLLOWING 
REGIMES: (I) LIVING A. REPENS SOD, WAS MOWED;WHICH REGULARLY (2) 
GLYPHOSATE-TREATED A. REPENS SOD; (3) SOIL FROM A. REPENS SOD FROM
 
WHII PLANT MATERIAL WAS REMOVED BY SIEVING OR RAKING; [4) A 
CONTROL SOIL OF SIMILAR TYPE AND PHYSICAL STRUCTURE FREE FROM A. 
REPENS INFESTATION. LEGUMES GROWN IN TREATMENT I IN THE GREENHOUSE
 
AND IN THE FIELD EXHIIBITED DECREASED NODULE NO., NODULE FRESH WT., 
AND N2 FIXATION WHEN COMPARED WITH LEGUMES UNDERGROWN SIMILAR
 
CONDITIONS IN TREATMENTS 4. ROOT
3 AND SHOOT AND WT. WERE ALSO
 
SIGNIFICANTLY 
 DECREASED IN FIELD AND GREENHOUSE EXPT. WHEN LEGUMES 
WERE GROWN IN TREATMENT 1. IN MANY CASES, LEGUME NODULATION AND 
GROWTH WERE DECREASED IN TREATMENT 2 AS COMPARED WITH TREATMENTS 3 
OR 4. DECREASES IN LEGUME GROWTH AND NODULATION IN THE PRESENCE OF
 
A. REPENS MAY BE ATTRIBUTED TO ALLELOCHEMICAL EFFECTS. (AS 
(EXTRACT]].
 

0438 
*WHITEHEAD, R. 1977. Developments with Nortron in crops other 

than sugar beet. AgTec, Fisons AgricuLtural TeohniceL 
Information Spring:I0-15. 

0439*WILLIAM, R.D.; WARREN, G.F. 1975. Competition between purple 
nutsedge and vegetables. Weed Science 23(4):317-323. 

0440
0381-4973 WII.LIAMS, C. F. et al. Effect of spacing on weed competition in sweet corn, snpibeans, ,nd onions. Journal of the American Society for Ilorticulitral Science 98(6):526
529. 1973. Engl.. Sum. Engl., 8 Refs., Illus 

Phaseolus vulgari. Weeds. b-a mays. Spacing. Field experiments. Weeding. Productivit). Pods. 
Yields. 
Interactions of row spacings of the crop and weed comp~tition were studied in bush trench beans 
(Pha.seolus vulgarrs L.), sweet maize (Zea mays L.) anJ onions (Allhno cepa L.). Close plant
spacing resulted in less weed competition (as measured by crop plant reproductive parts) than
wider row spacings. Early weed competition was important in all crops, but weed competitionat 
any time reduced onion yields significantly. Maize required 2 wk and beans 3 wk of growth after 
emergence to eliminate losses due to weed competition. Frcsh weights of weeds at harvest time 
were significantly less (0.8 kg) in plots of beans with narrow row spacing than in plots with the
medium and wide spacings (2.8 and 2.4 kg) in an 0.81 m2 area. (Author's umrnmary) D02 
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0441
 
*WILLIAMS, C.F. 1971. Interaction of crop plant population with
 

weed competition in 
 corn (Zee maya L.), bush snap beans 
(Phaseolus vulgaris L.) and onion (Allium cepe L.] at differing
 
stages of development. Corvallis, Oregon State Univ. 69p.
 

0442
 
9473 WILLIAMSON, R.E. and SMITTLE, D.A. 
 High density snap bean harvester 
trials. Transactions of the AmericanSociety of Agricultural Engineers 19(5):844-848. 1976. 
Engl., Sum. Engl., 7 Refs., Illus. 

Phaseolus vulgaris. Harvesting. Pods. Yields. Mechanical damage. Cultivars. Plant injuries.
Agricultural equipment. 

Six bean varieties with different growth characterlstics, av pod detachment forces and av pod
breaking forces were used to determine the effect of harvester reel speed, pod detachment force,
plant erectness and pod breaking force on harvester efficiency and % of damaged pods. Multiple
regression techniques were used to relate the variables. All data are tabulated. (Surnnmart)' bY 
HorticulturalAbstracts) D02 

0443 
-%WILSON, H.P.; BELOTE III, J.N. 1974. Activities of aLachLor and
 

fluorodifen in snap beans. Proceedings of the Northeastern Weed
 
Science Society 28:161-166.
 

0444 
*WILSON, H.P.; HINES, T.E.; BELOTTE, J.N. 1974. Relationship
 
between activated carbon and atrazine on cucunber and snap
 
beans. Proceedings of the Northeastern Weed Science Society 
28:235-241.
 

0445 
*WILSON, H.P.; DAVIS, H.J.; BELOTE, J. 1971. Activities of
 
several herbicides and herbicide combinations in snap beans
 
(PhaseoLus vulgaris]. Proceedings of the Northeastern Weed
 
Science Society 25:249-254.
 

01:46 
*WOOLSON, E.A. 1973. Arsenic phytotoxicity and uptake in
 
vegetable crops. In Meeting of the Weed Science Society of
 
America, Atlanta, Georgia, 1973. Abstracts, 1973. p.77.
 

D03 Cultivation Systems: Intercropping, Rotational Crops 
0447 

27402. BROWN, J.E.; SPLITTSTOESSER, W.E.; GERBER, J.M.
 
1985. PRODUCTION AND ECONOMIC RETURNS OF THREE VEGETABLE DOUBLE-
CROPPING SYSTEMS. JOURNAL OF THE AMERICAN SOCIETY FOR
 
HORTICULTURAL SCIENCE 110(3):414-417. EN. SUM. EN., 16 REF.
 
(101 FUNCHES HALL, DEPT. OF HORT., 
AUBURN UNIV., AUBURN, AL
 
36848, USA
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SNAP BEANS BUSH BLUE LAKE, SWEET CORN SUNDANCE, CAULIFLOWER SNOW 
CROWN, SUMMER SQUASH ZUCCHINI ELITE, AND BROCCOLI GREEN COMET WERE 
USED TO COMPARE DOUBLE CROPPING SYSTEMS WITH MONOCROPPED SYSTEMS. 
THE DOUBLE CROPPING SYSTEMS USED WERE SPRING SNAP BEAN AND FALL 
CAULIFLOWER, SUMMER SQUASH AND FALL BROCCOLI, AND SPRING SWEET CORN 
AND FALL SNAP BEANS. THE MONOCROP SYSTEM WAS USED AS A CONTROL FOR 
THE DOUBLE CROPPING SYSTEMS. THE GREATEST NET RETURNS WERE (1)
SQUASH MONOCROPPED OR SQUASH/BROCCOLI DOUBLE-CROPPED, (2) SQUASH 
DOUBLE-CROPPED, (3) CAULIFLOWER OR CAULIFLOWER/SNAP BEAN DOUBLE-
CROPPED, AND (4) BROCCOLI OR CAULIFLOWER OR SNAP BEANS 
MONOCROPPED. FALL SNAP BEANS PROVIDED THE LEAST ECONOMIC RETURN.
 
THE DOUBLE CROPPING SYSTEM ALLOWS AN OPTION OF CROP PRODUCTION WITH 
A POTENCIAL INCREASE IN YIELD AND ECONOMIC RETURNS USING HALF THE 
AMOUNT OF LAND/YR REQUIRED FOR EITHER CROP GROWN IN MONOCULTURE. IN 
ADDITION, THESE SYSTEMS REDUCE THE RISK OF ECONOMIC FAILURE DURING 
A YEAR OF LOW MARKET DEMAND FOR EITHER CROP GROWN ALONE. (AS). 

0448 
20004 GUNASENA, H.P.M. 1982. Perlormance of a maize-legume intercrop

system in Sri Lanka: summary. In Keswani, C.L.; Ndunguru, B.J., eds. 

Symposium on Intercropping in Semi-Arid Area!;, 
2nd., Morogoro, Tanzania,
1980. Proceedings. Ottawa, Canada, International Development Research
Centre. pp.72-73. Engl. [Dept. of Crop Science, Faculty of Agriculture,
Univ. a: Peradeniya. Peraceniya, Sri lanka] 

Phaseolus vulgaris. Snap beans. Intercropping. Zea mavs. Fertilizers. N. 
Yields. Sri 
Lanka.
 

Six expt. were conducted during !977-78 to evaluate N utilization in some
locally irporiant maize-legum- (mainly soybean) intercropping systems and 
to compare their nutritive value and economics with corresponding morocrop
systems, located it the university farm, Kundasale, and Peradeniva (Sri
Lanka). An augMeLted expt!. design was used to include several systems of 
local importance, in 6 treatments replicated 3 times. In maize-French bean 
cv. Wade intercropping, maize yield was higher in the intercropping system
while legume yield decreased. (Summary by EDITEC. Trans. by L.M.F.) DO3 

0449
 
*HINTON, A.C.; MINOTTI, P.L. 1982. Living mulch, initial
 
investigations in 
 a grass sod-dry bean system. Proceedings of
 
the Northeastern 
Weed Science Society 36:110-111. 

0450
 
21945 INSTITUT DES SCIENCES AGRONOHTQbES DI RWANDA. 1982. Cultures 

associees. (Intercropping). In 
 . Compte rendu des travaux duDepartement des Productions Vegetales. Exercice 1981. Rubona.
 
pp.13 7-140. Fr.
 

Phaseolus vulgmaris. Dwarf beans. 
Climbing beans. Intercropping. Yields. 
S.iap beans. kwanaa. 

Data are presente4 on cultural trials 
carried out with different crop
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associations at Rubona and Karama, Rwanda, 
in 1981. Results of inter
cropping trials at Karama 
(colluvium soils) and hurenge (transition soils)
 
are given in table form. At Karama and burenge, resp., av. yields of 1909
 
and 708 kg/ha (climbing bean) and of 
1333 and 600 kg/ha (dwarf beans) were
 
obtained. (Sumary by 1.B.) D03
 

0451
 
23921 McLEAN, I.3. 1981. Intercropped torao aaid 
 snap bean: a computer

model. Ph.D. Thesis. East n in,, !'ichir.,,il ;Lar University. 2031'. 
Engl., Sum. Engl., 135 Refs., Illu..
 

Phaseolus vulgaris. Snap beans,. Int!t -enipping. fvccpersicor esculentu..
 
Carbon fixation. P'lant respiration. Yielis. Spacing. liming. Planting. USA.
 

A dynamic simulation model o! intercrcjipid tCsatcG cv. P'lkled and snap bean 
cv. Bush Blue Lake is prervnted. I. repeatred : imnla Lon; the model
 
predicts the combinations 
 of 3 variables (C fixa'tion, respiration rates,

and photosynthate partitioning) which optimize 
 individual and combined 
species yields. kield validation trials coafirmed the predicted optimum
combinations of 0.80 and 0.05 in spacing between tomato plants and between 
snap bean plant,,, resp., together with the earliest sowing of snap beans 
for max. total yield. (Extracted from author's sumary) D03 

0452
 
21913 MANSFIELD, J.E. 1982. Mixed cropping in Tabora revion. Summary. In 

Keswani, C.L.; Ndunguru, L. J. , ed;. Symposium on lntercropping in 
Semi-Arid Areas, 2nd., Morogoro, lanzanIa, 1980. Proceeding.,. Ottawa,
Canada, International Development Research Centre. pp.158-159. Engl. 

Phaseolus vulgaris. Snap beans. intercropping. Yields. Tanzania. 

Upland annual rainfed crops grown "ithin Tabora region (Tanzania) are 
mentioned. French beans and other legumen are found in mixed croppings 
which vary in combination from year to year. It is a highly flexible system

that has developed over the years and it is highly resistant to changing to
monocropping as far as family food crop production is concerned. Yields 
show a high C.V. (Summary by I..) D03 

0453
 
27367. MULLINS, C.A. 1985. EFFECT Or CROP ROTATION ON SNAP 

BEAN PRODUCI ION. BEAN IMPROVEMENT COOPERATIVE. ANNUAL REPORT 
28:107-109. EN. 3 REF. 
 [DEPT. OF PLANT & SOIL SCIENCE,
 
UNIV. OF TENNESSEE PLATEAU EXPERIMENT STATION, RT. 9, BOX 363,
 
CROSSVILLE, TN 38555, USA I
 

A 5-YR TRIAL WAS INITIATED IN 1982 AT THE U. OF TENNESSEE PLATEAU 
EXPT. STATION (USA] TO OBTAIN INFORMATION ON CROP ROTATION FOR SNAP 
BEANS IN THIS AREA. A PLOT ROTATED OUT OF SNAP BEANS IN 1979 AND 
1980 AND PLANTED TO SNAP BEANS IN 1981 WAS SELECTED FOR THE STUDY.
 
ROTATION CROPS WERE SNAP BEANS, FIELD MAIZE, WHEAT, AND GRASS. 
ROTATION SEaUENCE HAD LITTLE EFFECT ON THE FALL BEAN YIELD IN 1983.
 
ROTATION EFFECTS WERE MOST EVIDENT IN THE SPRING OF 1984 WHEN 
YIELDS WERE HIGHEST IN PLOTS IN SOD THE PREVIOUS 2 YR. PLOTS THAT
 
HAD 2 CROPS OF SNAP BEANS IN 1922 AN, FIELD MAIZE IN 1983 HAD A 
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MODERATE BEAN YIELD. IT IS EVIDENT THAT 2 YR OUT OF SNAP BEANS IS 
BEST, BUT DOUBLE CROPPING DID NOT APPEAR AS DETRIMENTAL AS WAS 
EXPECTED. (CIAT]. 

045419300 THOMAS, P.K.; MOHAN KUMAR, C.R.; 
 PRABILkAR, M. 1982. Intercropping

cassava with French beans. 
Indian Farming 32(4):5. Eng]. [Central Tuber
Crops Research Inst., Sreekariya, Trlvandrum, 17 Kerala. India]
 

Phaseolus vulsaris. Snap beans. Intercropping. Hanihut esculenta. Planting.

Spacing. Timing. Fertilizers. Harvesting. India.
 

Some of :he intercropping studies with cassava at the Central Tubdr CropsResearch Institute, Trivandrum, India, have shown that the French bean var.Contender can 
be taken at a successful intercrcp with 
cassava. Hanagerent
practices for this association are given. Cassava cuttings should be
planted in the lot half of June and immediately after cassava planting.
been seeds should be dribbled at a spacing of 30 
 cm interrow and 20 cmwithin the rows. Fertilizers are applied 3 wk. after seed 
germination and
chemical products are sprayed to control insects. The lst harvest of green
rods can be acne 45-50 dayr :fter plan.,Ing, cad 2 rent -icking.: car be done
within 1(i-15 days time. CassamF vII be read, for harvest 10 m. after

planting. (Summary 
 by F.G. Trans. by L.M.F.) D03 

0455
 
'7E55 ;; LL, P... 1971. tcter on a all vegetable Lzrket garder. trial inUganda. In East African hcrtirultural SyrporIum, ist., Earp,aa, Uganda,

1970. 
iopers. The Hague. Nethetlands, Intcrnational Sciety for lorttcultural Science. Technical c-_unlcationf; no.21. pp.bb-72. Eng., 2 
Refr.
 

Pheeclus vularis. Rotational crops. Marketing. Snap beans. Income. 
-. rrgatfo.. Lganda. 

Five ycars of monitoring at. intensively cullT.sted vegetable gardencrop rotation at the hawanda ,escarcl: taLjon, 
with 

Ilanda. showed the motSuccessful crop sequence to be: for the 
 lst vear, cabbage, Lruccoli,
cauliflower, leeks; the 2nd yr, tomato, French bean; the jrd year, Swis

chard, letuce, 
 cucurber and with thc iullowlnj catch crop,.: carrots,spr"IE onions, beet, -pJnach, Aarcnthus op., suicn, and bean.p., Frenchkith sunpleceazary irrigation, ai year round' vc- tble productio: can beachieved ix: Lganda. A min. size of 2 ha is recormended to allow an adequate
profit margin. (Sur-mary by E1:TEC. Tran!.. by L.'1.F.) D03 

0456 
21953 WILSON, G.F.; ADENIRAN, M.O. 1976. Intercropping of cassava withvegetables. In Monyo, J.H.; Ker, A.D.R.; Campbell, H., eds. Symposium onIntercropping in Semi-Arid Areas, Morogoro, 
Tanzania, 1976. Report.


Ottawa, Canada, International Development Research Centre. p.24. Engl.
 

Phaseolus vulgaris. Snap beans. Intercropping. Manihot eaculenta. Yields. 
Nigeria.
 

The results of a series of expt. on vegetables in a cassava-based croppingsystem for the humid tropics, carried out by the farming systems program ofthe international Institute of Tropical Agriculture, Ibadan, Nigeria, 
arebriefly discussed. With the aid of irrigation 1 crop of cassava was
intercroppad with 3 of vegetables (tomato-okra-French bean); the highestyield was obtained when cassava rows were 2 m apart. Cassava suppressed theyields of okra and French bean. The poor performance of French bean couldhave been due to the zero tillage method used. (Summary by F.G. Trans. by
L.H.F.) D03 
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D04 Seed Production 
0457 

10683 ALLEN, A.G. Processing requirements of green beans. Hobart, Tasmania,
Australia, s.c., 1978. 2p. Engl. 

Paper presented at Bean Improvement Workshop, Sydney, Australia. 1978. 

Phaseolus vulgaris. Seed. Harvesting.Processing. Marketing. Production. Australia. 

The following aspects of french bean industry are discussed briefly: purchase and supply of seed,on-farm production, harvesting and processing of the crop. (Summar. h' TB.) D04 JOO 
0458 

10681 BARKE, R.E. The influence of nutrition and irrigation on yield and quality offrench bean seed. Bowen, Queensland Department of Primary Industries. 1978.16p. Engl.,
Sum. Engl., 43 Refs. 

Paper presented at Bean Improvement Workshop, ' , Australia, 1978. 

Phaseolus vul aris. Seed. Irrigation. Plant nutrition. Nutritional requirements. N. P. K. 
Fertilizers. Toxicity. Yields. Pods. Soil water. 

Correct nutrition in the parent plant isessential Ior healthy growth, good vields and higti-qualityfrench bean seed. All essential nutrients need to I,- present in sufficeihtr quantity for lqalhhygrowth and maturation processes for tihe production of good yields of Ifigh-qualhtv seed. Elementspresent in toxic quantities in the parent plants ma, also result in impaired seed qualt,. Allessential nutrients other than N should be presentin luxur v quantiies. and soil and leaf arna *vsistechniques should he used to enosulre that these requiremrents are being niet. I hese techniques canalso be used to prevent tixicities developing. Genrraly%where the soil p1l is betw,,een 6-6.5 andgood-quality water isused. hen toxlltles are uilikely. )eficiences of N. Ca. Mg . K and 11havebeen reported to be especially likely to result in poor-quality seed. N is an especially difficultelement to use in french bean crops whethergrown for pods or for seed. This element is required inmuch greaterquantities than any other essential mineral nutrient forgood yields and seed quality.The heaviest demands for the element occur during the pod and seed development stages. Ashortage at this stage results in pod abortion, lower yields and poorer quality seed; howevertoemuch N can lead to excessive vegetative growth and pronenet- to lodging and diseases. ExcessiveN may also delay harvesting, especially where pod set is unsatisfactory. The element should beapplied at rates depending on tire available soil level of this element at planting and also ideallydepending on the amount of pod set that occurs. Rapid soil and plant field-diagnostic techniqueshold promise frir a more controlled use of this element, The effects of moisture stress and supplyon french bean performance show nany similarities to the effects of N supply. Stress during theflowering period isespecially detrimental to final yield of pods or seed, and adequate supplies arenecessarry during pod filling to ensure adequate nutrient absorption and seed protein content.However, high available water late in the crop can lead to larger seed, which may result in seedquality problems. A controlled use of water and N are necessary during the vegetative growthphase to minimize the risks of excessively vegetative plants. (Atthors sumrnar),) D04 

0,159 
10679 BEAL, P. The french bean seed industry in the dry tropics of Queensland, Bowen, 
Queensland, Department of Primary Industries, 1978. 4p. Engl. 
Patner presented at Bean Improvement Workshop, Sydney, Australia, 1978. 
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Phaseolus vulgaris. Seed production. Seed. Germination. Seed characters. Storage.
Industrialization. Cultivation. Australia. 

An analysis is made of the present situation of bean seed production, that of french beansdecreasing (1138 ha in 1974 vs. 437 in 1977) and that of navy beans increasing(0 in 1974 vs. ca. 460in 1977). Criticisms are given of Queensland seed as compared to seed of US origin. Observationsof commercial plantations showed that low %s of germination were due to harvesting and storingseeds with high moisture content. Recommendations are given to seed growers and merchants onthe optimum treatment from seeding to harvesting and in subsequent storage. Future prospects ofthe french bean seed industry are analyzed. (Sununar, b' F. G. Trans. bi TB.) D04 

04130
 
11635 CLARK, B.E. and PECK, N.H. 
 Relationship between the size and performanceof snap bean seeds. Geneva, N.Y. Cornell University. New York State Agricultural
Experiment Station. Bulletin no. 819. 1968. 30p. Engl., Sum. Engl., 6 Refs.. Illus. 

Phaseolus vulgaris. Seed. Cotyledon cracking. Seedlings. Seed characters. Laboratory
experiments. Field experiments. Cultivars. Germination. Yields. USA. 

Various lots of french bean seeds, most of which represented var. subject to transverse cracking ofthe cotyledon, were separated into different size grades and then subjected to lab germinationtests and planted in field trials. In lots showing an appreciable amount of transverse cracking,small seeds generally produced more seedlings with intact cotyledons and a higher total %germination in the lab tests than the large seeds. In field plantings wheie seeds of the different sizeswere planted in separate rows and where the same no. of seeds was planted in each row, rowsplanted trotn large seeds generally outyielded those planted from small seeds. The same was truewhen planting rates were adiusted in accordance with lab germination tests to providu approx thesame no. of plants in each ro. When the same wt of seed was planted in each row. however, rowsfrom small seeds generally outyielded those from large seeds. When 2 different seed sizes were
alternated in the same row, the yields obtained were generally equivalent to the average of theyields from the 2 seed sizes planted in separate rows. insingle harvests made on the same date forplants from small and large seeds, a higher proportion of small pods was usually obtained from
small seeds than from large seeds. (Author's summary) D04 DOO 

0461
 
1374 DEAN, L.L. Progress with persistent-green color and green seed-coat in snap bean(Phaseolus vulgaritL.) for commercial processing. HortScience 3(3):177-178. 1968. Engl., 
Sum. Engl., 5 Refs. 

Phaseolus vulgaris. Seed color. Seed coat. Pods. Processing. Fibre content. Seed. Maturation.
Chlorophyll. Crossbreeding. Curly top virus. Bean common mosaic virus. lost-plant resistance. 

Persistent-green color was incorporated into curly top- and bean conirnon mosaic virus-resistant
french beans. Cooperative observation and processing trials throughout the US indicated %Nadaptability ind good commercial potential for several lines. Release of one or more 

ide 
ol thesefrench beans to commercial seedmen for multiplying was anticipated fo- 1968. (Authos

summary) 1)04 GOO E04 

0462
 
10891 I)HINGRA, 0 ) and NIAFFIA. L.A. Acetone as a fungicidecarrierin dormant snap bean seeds. Fitopatologia Blrasileira 3:267-270. 1978. 1-.ngl., Sum. ingl.. Port., 7 Refs. 

Phaseo/os vulgarts. Pesticides. Seed treatment. Cotyledons. Seed coat. 
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French bean seeds were soaked for 30, 60 or 90 min in 0.25, 0.5, 1.0 or 1.,%solution of benomyl,
methyl thiophanate, carboxin, thiram, captafol or PCNB in acetone. Fungicide activity wasdetected in all the treated seeds; all fungicides penetrated into the seeds in the absence of water. 
Benomyl, methyl thiophanate and carboxin penetrated the cotyledons, whereas thiram. captafoland PCNB penetrated through seed coat up to the cotyledon surface. Fungicidal activity of
benom,l and methyl thiophanate was detected in cotyledons. hypocotyl and primary leaves ofseedlings froin treated seeds, whereas activity of carboxin was detected only in the cotyledons.
Methyl thiophanate activity was detected in the roots of seedlings from seeds treated with 1.5%
solution. Acetone did not harm the seeds, which were soaked for up to 2 hr. (Auithor's surnarv) 
D04 

0463 
7089 FARKAS, D.F. Use of seed size for controlling snap bean quality for proc"sing. 
Food Technology 21(5):105-107. 1957. Engl., Sum. Engl., 8 Refs., Illus 

Phaseolus vulgari.s. Seed Pods. Seed characters. Processing. Maturation. Irrigation. Yields. 
Cultivars. 

A method for measuring and controlling the maturity of french beans for processing is described.Incoming loads of beans were continuously sampled, and the length of 10 seeds in cm, in ten 4
sieve ("/. 4 in., 0.953 cm) or 5-sieve (-,/ e,. in . 1.071 cm) diameter pods, was determined. Seed
length was continuously compared with pod diameter distributions and processed product
quality on a standard quality control chart. The use i , this chart in process optimization is 
discussed. (Author's sunimmri) )04 

0464
 
14277 
 GAGE, J.F. and BAIN, J.M. Seasonal variation in french bean seed weight. 
Australian Seed Science Newsletter 5:72-75. 1979. Engl., Illus. 

Phaseolus vulgaris. Climatic requirements. Seed chAracters. Temperature. Photoperiod. 
Flowering. Plant development. Australia. 

A no. of french bean cv. was planted at Redlarnd Bay, in SE Queensland (Australia) everymo. during a 12-mo. period (1977-78) with uniform cultural conditions, to determine the
influence of environmental factors on bean seed size. Seed was harvested when mature andmean seed dry wt. was determined. An inverse relationship between temp. and seed wt.was found. The apparent relationship between seed wt. and photoperiod probably results
from the correlation between photoperiod and temp. The possibility of using early or lateplantings as a means of reducing seed size is indicated. (Summary by I.B. Trans. by L.M. 
F.) D04 

0465 
17811 
 KERR, W.E. 1962". Bean seed production. tihodesia Agricultural Journal
 

59(3):159-164. Engl., Sum. Engl., 6 Refi., 
Illus.
 

Phasoolus vulgaria. Seed production. Snap beans. Climatic requirements.
Fertilizers. Soil requirementc. Planting. Timing. Irrigation. Harvesting.Threshing. Yields. Melanagromyza phaseoli. 
 Uronvces phaseoli.
Colletotrichum lindemuthinnum. Meloidogvne 
invanica. Xainthomonar Dhaseoli.
Pseudomonas phaseolicola. Rhizoctonia [ola.i. liear opsis grineola.
Rhodesia. 

Bean cultivation in Rhodesia is confined to 
irrigable land. Climatic and
soil conditions 
for growing, and cultivation 
practices are described;
special attention must be paid to irrigation. The potential yield is about

1500 kg/ha. 
Various pests and diseases 
and their control are reviewed.
 
(Summary by Abstracts on Tropical Agriculture) D04
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0466
19444 SANCHEZ, A. 
1983. Nornativas para In certlficaci6n de semillas defrfjol, categorfas de semillas, 
 muestren y a]lmacenaje. (Norms forcertifying bean seed, seed categories, sampling, and storage). In Curso
Intensivo de Postgrado en la Producci6n de Frijol, 4o., Matanzas, Cuba,1983. Conferencias. Cuba, Ministerio de Agricultura. pp.47-61. Span.,

Refs., Illus.
 

Phaseolus vulgaris. Snap beans. Seed production. l.egal aspects. Seed. Cuba.
 

The different norms regulating common bean and snap bean production in Cuba
are reported. The following aspects 
are analyzed: land requirements and
separation or isolation of 
 lots to prevent vat. mixture, removal of
undesirable plants, field inspection to verify isolation, monitoring of
pests and diseases and var. characteristics. 
Max. tuerance under field
conditions or threshold levels of 
(a) plant types not corresponding to the
var. and (b) presence of viruses, fungal pathogens (Colletotrichum
lindemuthianum and Sclerotlum sp.), and bacteria 
(Xnanthomonas phaseoli) are
important. Harvesting should take place when beans have 
a MC between 12.518%. Among the different types of seed 
(basic, registered 1, registered 2,
certified 1, and certified 2), differences were etablished regarding fieldtolerance and quality specifications such azi! % pure .,eed, Inert matetial,
seeds of other crops, of 
other var. and weeds, spotted seed, germination,
and moisture. Concepts 
related to seed sampling are defined, aniong which
are classes (elemental, global. and lab. ub), ssipl,ampling intensity
according to the no. of Snik!; or aImount ol sed, and tofundanien tal dataallow ideti f ication. (Suimnary by EI)ITEC. Trans. by [.M.F.) DG4 

0467
 
1284 SILBERNAGEL,M.J. and DRAKE, S.R. Seed index, an estimate of snap beanquality. Journal of the American Society for Horticultural Science 103(2):257-260. 1978. 
EngI., Sum. Engl., II Refs. 

Phaseolus vulgaris. Seed. Seed characters. Pods. Yields. Processing. Fibre content. HarvestiWl. 

A "seed index" based on the product of seed wt by length was positively correlated with the fiber
development of large- and medium-sieved french beans, whether fresh or canned. Fresh seedindex values, which are easier to measure than fiber, can be used to estimate canned product
quality raplidly and inexpensively. It is suggested that var. be compared for yield, days and/orheat units to harvest maturity, sieve size distribution and quality, when at least 95% of theharvested pods are within Fancy Grade (max 8% of the french bean wt corresponds to seeds).
(Author's summary) D04 

0468
 
9646 
 SMITTLE, D.A., WILLIAMSON, R.E. and STANSELL,J.R. Responseofamp
bean to seed separation by aerodynanic properties. HortScience 11(5):469-471. 1976. EngI.,
Sum. EngI., 6 Refs., Illus. 

Phaseolus vulgaris.Seed. Cultlvars. Germination. Seedlings. Seed charicters. Yields. Bean root 
rots. 

Seed of II french bean cv. were separated by aerodynamic properties ina vertical air column into2 equal (heavy and light) volumes. The separation technique did not affect seed germination,seedling emergence or plant survival at full expansion of the 1st trifoliatc leaf. However, seedremaining in the air column after aspiration (heavy seed) produced fewer weak plants and fewerplants with root rot (Rhizoctonia solani) at the 1st trifoliate l-af stage. These seed produced ahigher plant stand, increased pod wt/plant and a more uniform pod size distribution. Heavy-and 
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light-seeded population yielded 15 and 11 t/ha, respectively. Yield of heavy seed was 21%more 
than nongraded seed while that of light seed was 11.3% less. (Summary by Field Crop Abstracts) 
D04 

0469 
10685 WHATMORE, A.W. Present and future situation in the Australian green bean 
Industry. Crows Nest, New South Wales, Edgell Division of Petersville Pty, 1978.3p. EngI., 
Sum. Engl. 

Paper presented at the Improvement Workshop, Sydney, Australia, 1978. 

Phaseolus vulgaris. Processing. Marketing. Industrialization. Consumption. Ausiralia. 

Because of high production costs, the processed frozen and canned french bean market in 
Australia is mainly domestic. Perspectives for the industry are not very good as the market will 
probably remain virtually static, or at best, increase at arate of 1-2%/yr. equivalent to population 
increase. On the other hand, the Australian consumer is becoming more sophisticated, and the 
rapid growth of the fast-food business and meals prepared away from home may contribute to a 
decline in per capita bean consumption. (Summary by T.R) D04 

0470 
10678 WRIGHT, R.M. Field research on french bean seed production problems in the 
dry tropics of Queensland. Bowen, Queensland Department of Primary Industries, 1978. 
6p. Engl,, Illus. 

Paper presented at Bean Improvement Workshop, Sydney, Australia, 1978. 

Phaseolus vulgaris. Seed production. Plant nutrition. Seed characters. Weeding. Harvesting. 
Water content. Germination. 

Results of field research on nutrition, weed control, harvesting procedures, and field germination 
and performance are discussed with reference to their effects on seed quality. Applications of 200 
kg N/ ha as aside-dressing increased yields 30%, mainly due to increased seed size (large seeds are 
desirable for coking but not for the processing bean seed market). Mn levels are high (2(0-400 
ppm in the leaves); Zn applications have had no effect on yield or seed germination. 
Recommended herbicides are EPTC (Eptam) and trifluralin (Treflan); almost 80% of the bean 
seed area istreated annually. Threshing and cleaning seed affects germination up to 29 and 17,. 
respectively, moreso in the white-seeded var. than the french beans. All harvesting procedures are 
conducted at seed moisture levels tar below those recommended in the USA. For both green bean 
and seed production, better results were obtained by sowing high-germinating lines than lower 
germinating lines at higher planting rates. (Summary by F.G. Trans. by TB.) D04 

0471 
9010 WYATT, J.E. Seed coat and water absorption properties of seed of near-isogenic 
snap bean lines differing in seed coat color. Journal of the American Society for 
Horticultural Science 102(4):478-480. 1977. Engl., Sum. Engl., 12 Refs., Illus. 

Ptaseolusvulgaris. Seed coat. Seed color. Water absorption. Cultivars. Seed. Cotyledons. USA. 

Differences in water absorption by intact seeds and in osmotic properties of excised seed coats 
were measured in 4near-isogenic breeding lines of french beans, Phaseolus vulgaris.White seeds 
absorbed water more rapidly than colored ones. Excised white seed coats were more permeable to 
water than colored seed coats in response to an osmotic gradient. Seed coat thickness and seed 
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coat dry wt were negatively correlated with rate of osmosis through the seed coats. Colored seeds 
had greater seed coat dry wt and thickness than white seeded isolines. (Author's sunimary) D04 

0472 
11191 ZAEHRINGER, M.V., DAVIS, K.R. and DEAN, L.L. Quality attributes of 
persistent-green color snap beans (Phaseolus vulgaris L.) in relation to sieve size, growing 
area, freezing, and canning. Moscow. University of LJaho. Agricultural Experiment 
Station. Research Bulletin no.93. 1976. lip. Engl., Sum. Engl., 16 Refs. 

Phaseolus vul/aris. Setd characters. Seed color. Chlorophyll. Cooking. Cultivars. Processing. 

Sieve-size fistribution, % seed and blendor fiber determinations, and a combination of alcohol
insolubile solids (AIS) and DM give a general idea of maturity of french beans: but these tests do 
not yield a complete characterization of quality since no information oi color or color-related 
constituents is obtained. This is of particular importance in evaluating the quality of persistent
green color (PC) french beans. In this study detailed results are giv'Ln of > 20 physical, chemical 
and sensory measurements related to quality made on PC cv. Custer and Xlda 267-4. (Summary 
by 7.B.) )04 

D05 Varietal Trials 

0473 
12?6 711 l1ACC:I1I , I. K.; VAI!'i,VI'I,, C:.t:. 112. (.1Ic'-u beans tented for yield 

aid quality. Oregon V-cgetable Dit:;t 1(2): - :,l. 

Piaso I w; voi lgari; . Snap bean,. (er pl;ix,,. Yivl ds. .2;edcharacterf.
 
(Culttv.o,;. Canuned beaw;. 1ISA.
 

I'lr rostilt, of thtu evaltu litiom ; of iv%, hi-' di , 1 t cmu; of ;nap beans for 
pioces;ii) ini Iregoni, USA, dluiiqi .g ;ir,.prw,Ii[, d. lwt lines., oiegon 43
 
and ortegon ') , u re r cffIi
ff;c! i;,ll'. li viel d'; of 38 linue, of 2

plant ii ,,, rand tile calllrd ,l ',COre!;
hleat ry!rht . (ca' r, appearance.
texMtirru, fisri, and flesh) ,re pruf3ent,! ill taIhlt, torr. !fIAT! 

0474 
1OS39 tASCUR B..G. anC(',\ A[I K.(" \aritdadd' Idlrej(lcsrecoot'cndatdnis por el 

viurivv'eINIA para a zona Centro Norte. (Bleain re'c'('oi iien' i h,. /%'1 /( the .,\orlh. 
Central :on,, (if chile) incstigacioin \ 11togreso '\Lnclo t9(11 54-55 19' Span.. Illus. 

Plaseolu.s wittari. ( ultisurs..A dapta (ion. l si-plant resistlanct. Viroses. Spacing. (hile. 

The charitcieistics are given in tible form of dr\ aniid 'renchhcarr ,ar . resistant or tolerant to 
seed-transmiited virus diseases, as w ellas recommended plantin' disiances. densities and dates. 
The vegetatine cycles range front 60-120 days. (Sumiari bi 7'B) 1)05 

0475 
8158 BEDFORD, L. V. Varety performance trials of dwarf french beans (Phaseolus 
vulgaris L.). Journal of National Institute of Agricultural Botany 14:86-92. 1976. Engl., 
Sum. Engl., Illus. 

Phaseolus vulgaris. Cultivars. Dwarf beana. Pods. Field experiments. Experiments dlPa. 
Yields. 

The results are presented of variety performance trials of dwarf french beans at the National 
Institute of Agricultural Botany and Processors and Growers Research Or ganization from 1968
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74. The 20 varieties were clauified au long,short, flat or wax podded. Maturities ranged from 6 
days earlier than the control variety Bush Blue Lake 274 to I day later. Differences in pod 
characters and plant habit are described. (Author's summary) D05 

0476 
23376 CASTRO A., H. 1957. Frijol variedades ejoteras y variedades comu

nes. (Evaluaci6n del rendiniento en grano). [Snap bean and dry bean 
varieties. (F.valuation of pr;iIn vivid) ]. "iesis in.APr. liapingo, 
H6xlco, Escucla Nactonal d.Al'.rlcultura. ,. . patn., .¢rur. Span., 27 
Refs., 1llus. 

Phaseolus vulgaris. Cultivar:;. Yie'ld,,. A,.pt- ic.or lam;. Apion 
godmani. Epi lachna varc.tis. . -to,]a. .1Ittrichur 
lindemuthianum. Urorvoes phs:cli. |sc,u",.c, .c ' l. . anthotras 
phaseoli. Lrvsiphe polvszoni. lican cu.nmoil a e -. .u ~. i 

The yield of 14 snap bean var. wa, ,,;y,,,' in ' lhrin,, v tl. ileld, 
Chapingo, exico. l1ii:lv s ,niflfart dill 1-1--,, t, t: fot %all. and 
significant difference! tot repilicat i;. n rgre',r nl terr,'!.e. 
Plentiful are recorwiended when lnai, 'c.;r pricv arv 1(1w; ti,:r Lan be left 
to mature to be sold a;: dr :r . Ih( r:,i(,i n p ; h il liase!; areb(ii tjle 
briefly descriled a: wvll ir. tlit enri,,l m.ii'.iirc. ill th (h.,piiro region. 
[AS (vitr:'l)-CIAI I 

0477 

1072 CHIRIBOGA V., C.E. Adaptabilidad y estabilidad de ocho varledades de frejol 
(Phaseolus vulgaris L.), en cinco localidades de la Sierra Ecuatorians. (Adaptability and 
stability ofeight french bean varieties infive locations of the Ecuadorian Sierra). Tesis Ing. 
Agr. Quito, Universidad Central del Ecuador. Facultad de Ingeniena Agron6mica y 
Medicina Veterinaria, 1977. 86p. Span., Sum. Span., Engl., 52 Refs., Illus. 

Phaseolus vulgaris. Cultivars. Adaptation. Yield components. Soil analysis. Agronomic 
characters. Cultivation. Statistical analysis. Field experiments. Harvesting. Ecuador. 

A study was conducted at 5 locations in the Ecuadorian Sierra (highlands) for Iyr to determine 
the range of adaptation and to evaluate the main agronomic characteristics of 8 french bean var. 
A randomized complete block with 4 replications was used, and analyses of simple correlations 
were made between yield and the rest of the characteristics; harvest index and yield components 
as well as biological yield. The Finlay & Wilkinson method was used to estimate yield stability, 
based on the following paramaters: regression coefficients and av yield of each var. at each site. 
Panamito was the latest to reach maturity and Linea-32 to bloom at all locations. Both var. had 
more pods/plant and more seeds/pod. The correlation between yield and its components was not 

constant at the different sites, but there was a good correlation between yield and HI. Best yields 
were obtained with Linea-32, for its better adaptation to poor environments (1577 kg/ha); N ima, 
for its specific adaptation to favorable environments (1410 kg/ha); and Uribe for its av 

adaptation (1317 kg/ha). (Author's summary) DO5 

0478
 

6075 Cl-UNG. J.H. and GOULDEN, D.S. Yield components of haricot beans 
(Phaseolusi vulgaris L.) grown at different plant densities. New Zealand Journal of 
Agricultural Research 14:227-234. 1971. Engl., Sum. Engi., 12 Refs. 

Phaseolus vulgaris. Spacing. Yields. Cultivars. Statistical analysis. Flowering. Growth. 
Agronomic characters. Field experiments. 

At Lincoln 8 dry bean cultivars were grown at 2 and 4 in. spacing in 18 in.-rows in 1969-70. The 
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5012 

cultivars Small White Commercial, White Navy, Sanilac and Seaway were superior in yield andseed size for processing. On average, plots with 2 in. spacing yielded 9.8% more than plots with 4in. Cutivars did not differ significantly in their yield response to different plant spacings. Thecultivars differed in flowering date, growth habit, pod clearance from the ground and seed size.The plot-to-plot correlation of yield with no. of pods/ plant was positive and significant at thewider spacing. Yield was not associated with no. of seeds/ pod and showed a significant negativecorrelation with 100-seed wt. Inverse relationships among components of yield were observed,but no of podsiplant and 100-seed wt were not significantly correlated. Standardized partial'cgrcs~aon coefficient analysis indicated that no. ol pods was the main component determining
ild. Sclection for high yield can he based on no. of pods/plant Mhen grown at wider plantspacing. Ileritability estimates for components of yield were very high. I tlothor'Nsuitnary) DOS 

0479 

COELIO, R.G. 
et al. 
 Productividade de alguns cultivares de feijio-de-vagem

(Phaseolua vtIgarta L.) do porte &Lizo. (Productivity of some snap bean (Phaseolus vulgaria L.) cultivars). Revista Ceres (Brazil) 31(118):518-521. 1974. 
Port.j Sum. Engl. , 5 Refs. 

Phaseolus vulgLris. 
 Cultivars. Productivity. 
I.xperi, ent design. Temperature.

Water requirements (plant). Srazil.
 

This study was carried out at two experimental stations of IPEACS, at 
Itagui and
at Avelar, Vassoures, Rio de Janeiro in 1972 and 
1973 to test the behavior of 8 snap
bean cultivara 
in the 
regions Serrana and Baixada Fluminenae. 
Results indicated
that greater Uae :hould be made of bush-type beans in 
that region. 'Contender' was
the 
best variety tested, yielding 17,930 kg/ha. (Author's summary)
 

040010335 FOUII.I.OUX, G. Classification et evolution des variitis de haricot.
(Clas.sifitiatolarid evoltion ofr'ienchha' varivtes) linReunion EUCARPIA Haricot.
Versailles, France, Centre National de Recherches Agronomiques, Station de Gin~tiqueet
d'Amelioration des Plantes. 1975. pp.5-16. Fr. 

Phaseolus sogari'. Cultivars. Ag.onomic characters. liost-plant resistance. l)iseases
pathogens. Seed color. Adaptation. Pods. Cultivation. France. 

and 

A summary I spresented ot the different types and var of green heans, as well as their cultivationin France. Anion, classification criteria ligure growt habit (hush or climbing var.); pod structure(fibrous. oblique tiber structure ot without fiberlwhich %killdetermine their utilization: colorandseed shape. Breeding work is mainly locused on pods and not sutficientlv on the seed. Theprincipal obletive of breeders s to produce ar. resistant to diseases and herbicide toxicity.Regarding %ar. aspects, taller var. are being suiihi, ;idaptable to dillferenttechnological
operations, resistant to lodging and showiu a hiance bictweet length. straightness and thepresence otfibrous structure. s well as being adaptable to onk one mechanical harest. Ihere are a great maty var, legaland illegal. hut their yielis are too low and seed cost ti0 high. ['olowerconsequent imports, breeding studies, white bean (particularly Flageolet) production and newhigh-yielding var. that can be planted on a large 'calc, should increase. (SummarY by M.R. T 
Trans. by LM.F.) D05 

041 
13128 GOMEZ C., 0., DIAZ F., T.M.R. and I)I'PI'STRi'F M., T. Evaluaci6n deriedades de va

habichuela (Phaseolus rulgarzs). (E'aluationoffretch bean varieties).Ciencia y T~cnica en laAgricultura (Viandas, Ilortalizas y Granos) 1(2):75-83.
1978. Span., Sum. Span., EngL, 8 Retis. 

Phaseolus vulgaris.Cultivare. Introduction. Yields. Adaptation. Cuba. 
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An evaluation was made of 14 french bean var. introduced in Cuba as compared to the im
proved var. Tendergreen and the commercial var. Harvester. Emphasis was placed on the 
best var. characteristics for mechanical harvesting. As for total yield (t/ha), Harvester, Calvy
"R", Vaja, Casstar and Prelubel were a superior homogeneous group. Among the var. which 
gave almost their total production in one harvest were Gazelle (99%), Lud Ludibel (97%),
Simplobel (95%), Valja (94%) and Lit no. 551 (90%). Adaptation work should be continued 
with those var. that showed both acceptable yield and a high grouping'ability for harvesting.
These var. should also be included in trials carried out according to the techniques of me
chanical harvesting. (Author'ssummary) D05 

0482 
21387 IASSAN, M.S. 1980. Drybeans variety trials. Effect of sowing date
 

on snapbeans. In Wadi Medani, Sudan. Gezira Research Station Library.
 
Annual Report 1973-1974. Sudan. pp.376-377. Engl.
 

? haseolus vulgaris. Cultivars. Planting. Timing. Snap beans. Yields. Sudan. 

Nine dry bean var. (White Beans, Baladi S.S., Baladi, Dark Red Kidney,
 
Great Northern, White Kidney, Light Red Kidney, Michigan 
Rea, and Perry
 

Marrow) were sown .n a var. trial in the Gezira (Sudan). White Beans and 
Baladi gave the highest yields, 690 kg/feddan (I feddan - 0.42 ha), while 
Perry Marrow gave the lowest (190 kg/feddan). In a randomized block expt. 
at the same location, snap bean var. Ciza-3 was sown on 15 Oct., 30 Nov., 
15 Nov., and 30 Nov. to study the effect of sowing date on yield. The 
difference among yields was highly significanut (P - 0.001). Yields 
decreased with luter plsnting dates, the highest (4956 kg/feddan) being 
obtained by the 15 Oct. sowing. (Summary by T.F.) D05 

0483 
17453 ItASSELBACH, 0.1:.; NDEGWA, A.M.M.; OKONGO, A.u. 19R. Frencl bean 

seed production trial, 197F/79. In Kenya. Ministry of Agriculture. 
Grain legume project. Thika, Kenya, National Horticultural Research 
Station. interim Report no. 16. Short Rains 1979/80. pp. 1-64. Engl., 

6
 

Sum. Engl.
 

Phaseolus vulgari,. Snap beans. Cultivars. Seed production. Kenya. 

A cv. trial was establish fl with locally available planting seed of French 
bean cv. in order to determine suitable locations in Kenya to produce high 
yields of good quality seed. Fourteen entries were planted in randomized 
block expt. with 4 (short rainy season 1978/79) or 3 (long rainy season 
1979) replications. No protective measures were taken against prevalent 
diseases and irrigation was only applied to ascertain an acceptable yield 
level. It was concluded t'lat 2 seasons art not long enlough to produce 
reliable data on suitable locations. Trials. have to be sufficiently checked 
by local supervisors; simpler trials that are easier to mnage should 
hopefully receive more cooperation. (Summary by I..M.F.) D05 

04B4 
14324 IIONMA, S. and CASh, J.N. Golden Ruler - a flat wax snap bean. East 
Lansing, lichigan Agricultural Experiment Station, Michigan State University. 
Research Report no. 382. 1979. 2p. Engi., Illus. 

Phaseolus vulgaris. Cultivars. Plant breeding. Pods. Harvesting. Agronomic characters. 
Yields. 

This snap bean cv. matures a few days later than Green Ruler or Spartan Arrow. The pods 
are 10-14 cm long and stringless, with low fibre content, at the normal stage of harvest. 
The cv. yields as high as Green Ruler and is suitable for mechanical harvesting. (Summary
by HorticulturalAbstracts)D05 
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0485 
11158 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES
CULTURES VIVRIERES. taricots. (French beans). In_. Rapport Annuel 1977. 
Paris, 1978. pp.106-107. Fr. 

Phaseolus vulgaris. Cultivars. Yields. Adaptation. Caribbean. Africa. 

In Martinique, french bean vaT. Vilnel and Monel were inferior in comparison with the 
classic control var. Fin de Villeneuve. In Upper Volta, where a trial was conducted with 6 
var., no significant differences were observed. Var. Poyalnel was satisfactory (harvest begin
ning 2 mo after planting. lasting 30-35 days). Var. superior to Contender, in relation to pods
and beans, are being looked for, thus far without success. At the same locality, the Jamaican 
red bean var. Diacol Ainc, ICA Duva and ICA Getaki presented yields of approx 1.6 t/ha.
Trials have been repeated with climbing and bush var. in Reunion during the dry and rainy 
seasons of 1977. (Full text. Trans. by L.M.I) D05 

0486 
229531 1:5!:1MUR , I.; .I l,, , . .; FO RNAW;j', I.B . 19 1 . (.omportart,..to dhe 

cuL Ivar-:; de fci ,i.-,jir:. (Plkisc li,. tlcI,rm .. n. r. 1 . tic I. i dnRP eit a. s P.( fr snailp heir LUIt ivair,; in t. .;,Ic du lIireira 
lelginr , SP) . IIort i ru tIr. Itrasll ra I(21: 3',- ,,. Pcrt . , ur.. hrt, 
Eng .. Fci.. IE:;taci Exprrinte ntiI d e It' r(qu!ra-Ac , iI %a 'o Lal 12211.90 Pv ! rre,,- S F, ra -. I] 

'h i t '-l* %w; 'I II!.. Ckl]I IvaiI!. Stiopl [hvaiv;. A(d.ipt,i t ion . 'I ':' h. i i . 

it,- 1, 1 1 'lipr ,;1 r cv. ': * -,lIu., c *.!ai t 'itPirI-u, ri -A,- -pt . ! .I I n 
BI'ra.il, IpianteLd on .joo , i anid ,irvc, t d :rr ,,t i:r. t . , '); .
 

Yield! I 
 f cv. T e 'r ,.;:'.e Iho1.r,1. N::a ar.iii;i , .irr, ia . , It r I vtg a
 
MairtI.;r ( id Iot dLii f v a i!;ticalII fIon Lhait cv . :anr iga .i i ias
I!,1g

c(ruzv!., bu, wer, statis, ica ly .stiperjoi 
t i those o! c',. j. Igog i 1 trai,,

ica r ;io CA( , Trup., and Si,-,, ti. llIt[ h epII !;ieoninr ll O. 1,.vsrt viel (126
 

pous/ure ) IloIIg tile CV. tc'stei. (Autho.:'! ;umrr ,Iw) 

04B7
25755. KENYA. MINISTRY OF AGRICULTURE. 
 1974. BEAN RESEARCH
 
PROJECT. THIKA, NATIONAL HORTIDJLTURAL RESEARCI STATION.
 
INTERIP REPORT. LONG-RAINS 1974. G6P. ENGL. 

THE RESULTS OF BEAN RESEAHCH AfTIVITIEF IN KENYi'. URING TiE 1974 
RAINY SEASON ARE REPOGRIEL. IN YIELV rrIlAS NH', S2EVAR., 2 BLACK 
VAR., 90-91 AND 76-79, OUTYIEIDE[ ALL OTHER ;.TFRIAL WITH AV. OF 
3549 AND 3260 KGiHA, PE. EVEP 4 EITES. IN WETT--SEFDE[) BEAN VAR. 
TRIALS, LINE R.M. 1-6, Y47 WAS OUTSIAND, ING ANf[ SHOWEI RESISTANCE TO 
UROMYCES PHASEOLI. IN f, N/RHIZOBIUM TRIAL WITh BEAN VAR. MEXICAN 
142, NO INTERACTION BFTWFEN THE FA7ORS. WAS ODE-SERVED. HERBICIDE 
TRIALS SHOWED THAT HAND WEEDING WAS THE BES-T; HO,'FVER, THE MIXTURE 
ALACHLOR " LINURON CAN BE RECOMMENDED. NO SIGNITICANT YIELD 
RESPONSES WERE FOUND DUE TO IRACE ELEMENT APPLICATIONS. PACrAGES OF 
GOOD AND BAD CULTURAL PRACTICES WERE COMPARED; GOOD CULTURAL 
PRACTICES (EARLY PLANTING, WEED CONTROL, GOOD SEEP QUALITY, AND 
FERTILIZATION] HAD A SIGNIFICANT EFFECT ON YIELD; HOWEVER, NO 
SIGNIFICANT DIFFERENCES WERE OBSERVED WITH THE USE OF FERTILIZATION 
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AND GOOD SEED QUALITY. YIELD TRIALS WITH 10 FRENCH BEAN VAR. SHOWED 
THAT VAR. PREMIER WAS THE HIGHEST YIELDER (10,625 KG PODS/HA] AND 
SHOWED THE HIGHEST PERCENTAGE OF MARKETABLE PODS (57.8 PERCENT = 

6133 KG/HA]. LAB. WORK WITH WHITE-SEEDED BEANS FOR CANNING IS 
SUMMARIZED. (CIAT). 

0488
 

27780. MULLINS, C.A.; COFFEY, D.L. 1982. EVALUATION OF SNAP 
BEAN CULTIVARS, 1980-81. TENNESSEE FARM AND HOME SCIENCE 
NO.121:19-21. EN. 5 REF., IL. 

EIGHTEEN SNAP BEAN CV. (7 OF WHICH BELONG TO THE BUSH BLUE LAKE 
TYPE) WERE ASSESSED FOR THEIR YIELD POTENTIAL AT THE U. OF 
TENNESSEE PLATEAU EXPT. STATION NEAR CROSSVILLE, USA. CV. BUSH BLUE 
LAKE 274 GAVE THE HIGHEST YIELDS.THE NON-BUSH BLUE LAKE CV. DID NOT 
DIFFER AMONG THEMSELVES IN YIELD POTENTIAL. [CIAT]. 

0489
 
14207 MULLINS, C.A. and SWINGLE, H.D. Evaluation of new snap beans 
cultivars in Tennessee. Tennessee Farm and Home Science 110:30-32. 1979. Engl., 
5 Refs. 

Phaseolusvulgaris. Plant anatomy. Pods. Cultivars. Marketing. Canned beans. USA. 

Five Bush Blue Lake type and 11 non-Bush Blue Lake type snap beans cv. were evalua:ed and 
compared for pod color, curvature, roughness and length. The use of the 16 var., according 
to their color and pod description, for freezing, canning or the fresh market is discussed. 
(Summary by FoodScience and Technology Abstracts) DOS 

0490
 
8605 PALEVITCH, D. Effects of variety, season and maturity on yield and quality of 
single-harvest snap beans. Experimental Agriculture 6(3):245-253. 1970. EngI., Sum. 
Engl., 10 Refs., Illus. 

Phaseolus vulgaris. Maturation. Harvesting. Pods. CultIvan. Yields. Field experiments. 
Experiment design. 

The quality of bean pods was influenced to a large degree by the variety, season of planting and 
the precise time of harvesting. The varietes Tenderette,Executive and Bush Blue Lake 274 were 
outstanding in their concentrated yield and pod quality. The development of seeds in the pods was 
faster in beans planted during the spring than in the autumn. Thickening of the pods during 
ripening was more rapid in the autumn than in the spring season. Outstanding differences were 
found between varieties with regard to the speed of seed development during pod ripening. As 
opposed to the outstanding differences between varieties with regard to quality characteristics, 
the differences with regard to yield were generally small and without economic importance. 
(Author's summary) D05 

0491
 
22574. PANIAGUA G., C.V.; MATEO, M. DE J. 1983. VIVERO 

INTERDISCIPLINARIO Y MULTILUGAR DE ADAPTACION DE LINEAS 
AVANZAOAS DE HABICHUELAS EN REPUBLICA DOMINICANA. 
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(INTERDISCIPLINARY AND MULTILOCATIONAL ADAPTATION NURSERY OF
 
ADVANCED SNAP BEAN LINES IN DOMINICAN REPUBLIC). 1N REUNION 
ANUAL DEL PROGRAMA COOPERATIVO CENTROAMERICANO PARA EL 
MEJORAM:ENTO DE CULTIVOS ALIMENTICIOS, 29A., PANAMA, 1983. 
MEMORIA. PANAMA, V.2. lOP. SPAN. SUM. SPAN., 3 REFS.
 
(APARTADO 213, SAN JUAN DE LA MAGUANA, REPUBLICA DOMINICANA) 

TWC ADVANCED TRIALS WERE SOWN AT 2 LOCALITIES OF THE SAN JUAN DE LA 
IAGL1I,l;A VI.LLEY (DOMINICAN REPUBLIC) TO COMPARE IMPROVED SNAP BEAN 
LEES NP VAR. FROM PUERTO RICO, NEBRASKA AND MICHIGAN (USA), CIAT,
 
AND LOCAL CHECKS. THE GENOTYPE WAS STUDIED FOR VARIOUS AGRONOMIC 

CHARACTERISTICS AND REACTION TO DISEASES. BAT-1274 AND BAT-271 
SHCNIEL THE HIGHEST SEED WT. BEAN RUST WAS PRESENT IN ALL THE LINES, 
INCLUDING THE PREVIOUSLY RESISTANT B-190. THIS DISEASE DEVELOPED TO
 
i LESSER EXTENT IN THE DOMINICAN LINES POMPADOUR AND CONSTANZA; 
lJTA F-190, BAT-1274, A-193, AND BAT-271 SHOWED LESS THAN 5 PERCENT 
RUST INFECTION; PINTIO I AND VENEZUELA 44 (BOTH SUSCEPTIBLE) SHOWED 
LESS THAN 25 PERCENT LEAF INFECTION. ALL THE LINES PRESENTED 
IPFECTION BY BOMV. (CIAT). 

0492 
25805. RAMIREZ G., D.; DESSEFT, V. 19Ba. EVALUACION DEL
 
POTENCIAL GENETICO EN HABICHUELA. (EVALUATION OF THE GENETIC
 
POTENTIAL OF SNAP BEANS). ACTA AGRONOMICA 34(1]:14-20.
 
SPAN. SUM. SPAN., ENGL., 9 REFS.
 

AN EXPT. WAS CARRIED OUT IN PALMIRA, SALADITO, AND POPAYAN 
(COLOMBIA) TO EVALUATE THE YIELD AND ADAPTATION OF 15 SNAP BEAN 
ACCESSIONS AND A LOCAL CHECK (BLUE LAKE). A RANDOMIZED COMPLETE 
BLOCK DESIGN WITH 3 REPLICATIONS WAS USED AT EACH LOCATION. SNAP 
BEAN ACCESSIONS METEOR, TIP CROP, BOUNTIFUL, AND TRUE GREEN HAD THE 
EARLIEST POD SET AT ALL 3 LOCATIONS. ACCESSIONS HABICHUELA 2234,
 
BLUE LAKE, TRUE GREEN, BOUNTIFUL, AND TENDER LONG GAVE THE HIGHEST 
YIELDS WITH 8876, 6104, 3173, 3087, AND 3002 KG/HA. UNDER PLAMIRA
 
CONDITIONS, THE ACCESSIONS HABI-IUELA 2234, BLUE LAKE FM 1,
 
BOUNTIFUL, AND TRUE GREEN WERE THE BEST ADAPTED; IN SALADITO, BLUE 
LAKE, HABICHUELA 2234, TRUE GREEN, AND WAVERO; AND AT POPAYAN, BLUE 
LAKE, STRINGLESS BLUE LAKE, BOUNTIFUL, AND TENDER LONG. (CIAT).
 

0493
 
12379 ROI)RIGUEZ, A. J., (;UADALUtIL, R. and CRUZ, J.R. Quality grading of 
locally grown snap beans for the fresh market. Journal of Agriculture of the Univer
sity of Puerto Rico 63(2):223-228. 1979. Engl., Sum. Engl., Span., 2 Refs. 

Phascolus vulgaris. Seed characters. Planting. Ilarvesting. Age. Cultivars. Yields. Timing. 

Puerto Rico. 
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An evaluation was made of 6 french bean cv. (Contender, Astro, Wade, Tendergreen,Harvester and Olympia) at the Isabela Substation, Puerto Rico. Samples from fall, winterand spring plantings were of higher quality than those from the summer. Harvester, pickedat 45 and 52 days in the fall and spring plantings, resp., produced the most no. I gradebeans. The best producers of graded beans from tile summer plantings were Astro and
Tendergreen although their yields were only 63.8 and 63.9t'/o, resp. (Author's summary)
D05 

0494
 
9647 ROGERS, I.S. The effect of plant density on 
the yield of three varieties of French
beans (Phaseolus vulgaris L.). Journal of Horticultural Science 51:481-48b. 1976. Lngl., 
Sum. Engl., II Refs., Illus. 

Phaseolus vulgaris. Spacing. (ultivars. Nields. Agronomic characters. Stetistical analysis. Field 
experiments. Australia. 

Three french bean var. were compared in a circular systematic spacing trial. I-or all 3 var. the
inverse quadratic equation w = P(/3p+YP)-1 was lound to describe the data better than the
equation w = (t,+PO)-i 4 where w is the mean wti plant, p is the densit, and Y.p. Y and 0 arc 
constants. Burnley Conquest was superior in yield to Jackpot and Otbit. but tile mean sitze oJackpot pods was significantly greater than those of the pods of Orbit and Burnle2 Conquest. At
47 plants/ m , the approx economic optimum. liurnley Conquest yielded 33 t, ha fresh wt ot pods 

, quare arrangement. (Suminary bi t.,rtculturalAhstrats) D05 

0495
 
14362 STANG, J.R., MACK, H.J. 
 and ROWE, K.E. Quantitative relation of bush snap bean [Phascolus vulgaris L.) yields to plant population density. Journal of the
American Society for Horticultural Science 104(6):873-875. Engl., Sum. Engl.,
9 Refs., lus. 

Phaseolus vulgaris. Yields. Spacing. Statistical analysis. Experiment design. Cultivars. Ferti
lizers. N. Pods. Ilarvesting. Field experiments. 

The yield-plant density relationships of 5 bush snap bean cv. and the effect of rate of Napplication on the vield-density relationship of a single cv. were studied in 2 separate expt.Responses were described by the equation W"0 = a + !3p where WVis the pod wt.plant, p isthe plant population density, and 0, ckand3 are constants. The 0. a and 0 values were testedfor significant differences antong the cv. and levels of N. In expt. 1, 0 = 0.836 was acceptable for all 5 cv. and in expt. 2, 0 = 0.897 was acceptable for the 3 rates of N. Values of 0 were similar to those found for bush snap beans by other researchers. Significant differences
existed among both a and 0 values of the cv. In the N expt.,a was constant but values of0 differed significantly and were inversely related to the level of N. Optimum plant densitywas dependent on the cv. and increased with tile level of N. (Author's summary) D05 D04 

0496 
17733 THIAMBURAJ, S.; SlIANMUGAVELU, K.G.; CHOCKALINGAM, P.;PILLAI, O.A.A. 1980. Varietal evaluation in bush beans (I'haseolv rulearir L.).South Indian lorticulture 28(4): 113-115. Engl., Sum. Engl., 3 Refs., Ilus. 

Phaseolus vulgaris. Cultivars. Agronomic characters. Dwarf beans. Snap beans. Pods. Yields. 
India. 

Of 30 French bean var. tested over 3 seasons, Premier, Masterpiece, Stringless Grey Pod,and Bountiful are recommended for growing ott the plains ofTamil Nadu, India. Green-podyields of the 4 var. ranged front 14.62-15.52 t/ha and crop duration from 81-90 days.
(Sum mary by PlantBreeding Abstracts) DOS 
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04971153 TOMPKINS, D.R., SISTRUNK, W.A. and HORTON,'R.D. Snap bean yields andquality as influenced by high plant populations. Arkansas Farm Research 21(I):4. 1972. 
Engl. 

Phaseolus vulgaris. Yields. Pods. Yield components. Cullivars. Seed characters. Spacing. 

Three Phaseolus vulgarts cv. were sown in rows 9 or 40 in.apart and stands of about 6 and 12plants/ft of row, respectively, were established. Yields were 34-68% higher from rows 9 in. apartthan from rows 40 in. apart and the yield of 4-sieve and smaller pods was increased by 94-237%.Pods from rows 9 in. apart had slightly larger seeds and more fiber than those from rows 40 in. 
apart. (Summary by Field Crop Abstracts) D05 

0498 
1679 ,OMPKINS. D.R.. SISTRUNK. W.A. and FLEMING, J.W. Yield of snap beans(Phaseolus vulgaris L.) as influenced bv 5-chloro, 2-thenyl, tri-n-butylphosphoniumchloride. HortScience 6(4):393-394. i971. Engl., Sum. Engl., 5 Refs. 

Phawsolus.vulkarjs. Plant-growth substances. Yields. Flowering. Field experiments. 

A single foliar spray of 25 or28 ppm of the plant growth regulator CTB P(5.chloro, 2-thenyl, trin-butyl-phosphoniumchloridc), applied when 1st flowers opened, increased pod yields due to agreater no. of pods. In general the CTBP treatments that increased yield did not influence seedand fiber development, shear press values, color of canned pods. and Ca, Mg. P and Kcontent of 
pods and seeds. (Summnar bt T.B.) D05 

0499
 
8517 VALERIC,, F. El 
 cultivo de Ia habichuee. Itkan growing ii the Doni.',ica. 
Republic). Agroconocimiento. 2(18):38-43. 1977. Span., 7 Refs., lllus. 

Phaseolus vulga,is. Climatic requirements. Soil requirements. Seed. Production. Cultl'ars.Planting. Spacing. Irrigation. Weeding. Diseases and pathogens. Peat control. Dominican 
Re.ublic. 

beans ale the 'main staple in the Dominican Republic; novertheless, yields are very low, barelycovering production costs. Appropriate conditions for grcwng the crop atediscussed includingclimate, soils, varieties, preparation of the land, planting dates, methods and density, irrigation,weeding, fertilization, phytosanitary measures, harvesting and storage. (Summary by f.B.Z. 
Trani. by TM. ) DO5 

EO PLANT PATHOLOGY 
05008427 BOWYER, J.W. and ATHERTON, J.G. Nlycoplasma-like bodies in french bean,dodder, and the leafhopper vector of the legume little leaf agent. Australian Journal ofBiological Sciences 24:717-729. 1971. Engl., Sum. Engl., 31 Refs., Illus. 

Phaseolus vulgaris. Mycoplasmoses. Vectors. Orosiu.s argentatus.Electron microscopy. Host 
range. l,eave'.. 

Mycoplasmalike bodies were observed in the phloem sieve tube elements of frertch beans(Phaseolus vulgaris) and dodder (Cuscuta australis)carrying the causative agent of the legumelittle-leaf disease. In dodder, they occurred insmall groups of approx 5-30, incontrast to the verylarge numbers in beans. In beans, some of the bodies were found within the sieve plate pores. 
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Mycoplismafike bodies were also found in the salivary glands and filter-chamber region st the 
alimentary canals of infective individuals of the cicadellid Orosius argentatus (Evans). In the 
salivary glands, they were observed in only one of the 3 types of acini. A technique involving 
embedding and sectioning whole insects for electron microscopy was developed. It was simple 
and rapid, avoided dissection of the cicadellids and permitted examination of the salivary glands 

in place. Following an earlier discovery of mycoplasmalike bodies in plants infected with little 

leaf, the presence of similar bodies in infective dodder and in cicadellic vectors and their absence 

from control material i interpreted as supporting evidence for mycosplasmal etiology of the 

disease. (Author's summary) EOF0I 

0501 
21513 HUBBELING, N. 1973. Report on bean diseases in Ker,.a. Wageningen,
 

Netherlands, Institute of Phytopathological Re-earch. 21p. Engl.
 

Phaseolus vulgaris. Resistance. Disease control. Symptomatology. Snap
 
beans. Colletotrichum lindemuthianum. Macrophomina phaseoli. Fusearium
 

solant phaseoli. Sclerutium rolfsai. Rhizoctonia solani. Uromvces phaseoli. 
laariopi.s griseola. Ervsiphe o. Ascocivta phaseolorum. Ascochvta 
boltshauseri. Pythium. Pseudomonas phnseolicla. Xanthomonas phaseoli. 
Xanthomonas phaneolt var. fuscann. Pseudomonas svringae. Heliothis zea. 
Delia plature. Kenya.
 

The incidence, economic importance, source of infection, and control of 
main diseases and pest!,, and nutritiowl disorders, ocurritg in Kenya are 
glvwn. The diseases, observed during different trips, mainly occurred in 
.ocr\ food beans and in French beans grown for the fresh market. Fungal 
disoa.-es of major importance reported are caused by Colletotrichum 
lindemuCilanum, Hacrophomina phaseuli, Fusarium solani t. phaseoli, 
Sclerr:ium rolfsii, Rhizoctonia solani, Uromvces appendiculatus, lsarlopsis 
griceola, Erysiphe polygoni. Fung -iseases of minor importance are those 
CdUied by Ascochyta phaseolorum '. A. boltshauseri, and Pvthlum sp. 
Bacterial diseases of major importance discussed include those caused by 

Pseudctna:t; phaseolicola, Xanthomonas phaseoli, X. phaseoli var. fuscans 
ad of minor importance that by Pseudomonas svringae. BCNV is important. 
Nutritional disorders observed due to Mn and perhaps Fe are described as 
well as the insect pests Neliothis armigera and Ilviemia cilicrura. 
Recommendntionn oui climatic corditions, roils, chemical control, and
 

breeding for resistance are included. (Summary by 1.B.) EDO
 

0502 

21707 KENYA. MINISTRY OF AGRICULTURE. 1976. Beans. Thika, National 
Horticultural Rczearch Station. Horticultural Handbook no.2. llp. Engl. 

Phaseolus vulgarls. Snap beans. Cult-ivars. Seed treatment. Fertilizers. P. 
N. Planting. Spacing. Timing. Intercropping. Zea mays. Diseases and 
pathogens. Colletotrichum lindemuthianum. Uromyces phaseoli. Xanthomonas 
phaseoli. Bean common musaic virus. Hacrophomina nhaseoli. Isarioosis 
griseola. Fusarium solani phaseoli. Whetzelinia sclerotiorum. Ophiomvia 
phasevli. Aphis fabae. Heliothis zea. Plusia. Taenothrips sjostedti. 
Acanthoscelides obtectus. Injurious insects. Pest control. Insect control. 
Disease control. Yields. Stored grain pests. larvesting. Kenya. 

The National Horticultural Research Station published a handbook on bean
 
growing in Kenya which deals briefly with the following topics: types of
 
beans for canning (among which Mexican 142 is the most important due to its
 
high yield) and for consumption (Rose Coco, Mwezi Moja, and Canadian
 
Wonder); French beans (Primour, Long Tom, Saxa, Master Piece,. and Monel);
 
climatic ard e4aphic requirements; land preparation; seed preparation and
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dressing; seed rate; fertilizers; plant density and planting time; weeding;
mixed cropping; harvesting; and marketing. A 
section
SYmptomatology is reserved for
and control 
 of the following main bean
pests: diseases and
anthracnose 
 (Collerotrichus 
 lindemuthianus). 
 rust (ra__?endculatus), bacteri'al blght (Xnthomona
blight (IMacrophomina Rhaseoli), angular leaf 
s ), BC, ashy stemspot (saropsis riseola),
Fusarium-root rot (Fusarium solani), white mold (ienWreltnia seclerotiorum),
bean fly (Ophiof 
 ehaseoli),
phids (ARhia fabae),(Heliothis American boltwoarmigera). semi-loopers (Plusia sp.),
slostedti), and 

thrips (an.hrips
bruchid (Acanthoscelideq obtectus).

harvesting, and marketing 


Water requirements.
for Frenchbedn 
 are also Included. (Summary by
F.G. Trans. by T.F.) EO0 

0503
 
21530 LEAKEY, C.L.A. 
 1963. 
 French beans and their diseases in Uganda.
Kampala, Uganda. Department of Agriculture. Bulletin no.4. 3p. Engl.
 
Phaseolus vulgaris. 
 Symptomatology. 
 Disease 
 control. 
 Colletotrichum
Uromvces phaseoli. isariopsis 

lindemuthianum. 


phaseoli. griseola. Xanthomonas
Pseudomonas 
phaseolicola. 
Xanthomonas 
phaseoll
Ascochyta var. fuscans.
nhaseolorum. 
 Ramulnria 
 deusta. 

Nematospora Whetzelinia sc)erotiorum.
corvli. Levelilula 
taurica. Ophiomvia phaseoli. Snap 
beans.
 
Uganda.
 

Diseases 
are probably 
the major factor limiting bean productivity
Uganda, where it in
is a major staple 
in the local
potential. Farmers are encouraged to sort out 
diet and has export
 

planting var. in separate blocks to help 
seed and reject damaged seed,
 
reduce disease incidence
enable them to draw a and
distinction between 
resistant 
and susceptible
Major diseases var.
of beans in the 
country are
lindemuthianum, those caused by Colletotrichum
Uromvces appendiculatus, Isarionsis 
grisola. Xanthomonas
Rhaeoli, Pseudomona 
 phaseolicola, 
and X. phaseoli var. 
fuscans.
diseases include those Minor
caused by Ascochvtra phaseolorum, Ramularia
Sclerotinia deusta,
sclerotiorum, 
Nematospora 
 corvli, 
 and Leveillula
Symptomatology taurica.of these diseases and of others caused by unl-nown fungi is
briefly described. (Summary by I.B.) 
EO
 

0504
 

17592 MUKASA, S.K. 1962. 
 Notes on french beans (Phaseolusvul/aris).The
importance of 
the crop. Kawanda, Uganda. 2p. 
 Engl.
 

Phaseolus vugai. 
 Sypoaoo. 
 Caer
Pseudomonas 
 haseoliola Symptomatology. Clletotrichum 
 lindemuthianum.
- a D•cl. sariopsis; grIseola.Ascochvta uromvces phaseoli. Virosee.fabae. Plant breeding. Uganda. 

The importance and present state of French bean cultivationUganda, in Kawanda,are briefly described. The qualityvery low of the crop for marketing issince it is a mixture of var. and very little effort is made toclean the crop which always contains foreign matter, bits of straw, brokenand discolored or diseased seeds. Symptomatology

diseases is included, namely 

of major French bean
anthracnose 
(Colletotrichum lindemuthianum),
bacterial blight 
(Pseudomonas medicaginis 
var. phaseolicola), angular leaf
spot (Isariopsis griseola), 
and other diseases that
localized may be important in
areas 
 or during particular 
 seasons:
appendiculatus) rust (Uromvces
Ascuchyta leaf spot 
(Ascochvta fabae), 
viruses, and white
mold (Raularihe 
 va. collection is 
being assessed and 
crosses
are le-h-abei a preliminary

resistant var. among 
observations have revealedsemiclimbers a no. of diseaseand climbers. None of the bush typehave showed resistance. Promising var. 

or disease-resistant var. are beingimported Irom other cuentries. (Summary by 
F.c. Trans. by L.M.F.) EO0 
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0505
 
4528 ZAUMEYER, W.J. and THOMAS, H.R. Bean diseases- how to control them. 
U.S. Department of Agriculture. Agricultural Research Service. Agriculture Hand
book no. 225. 1962. 3 9p. Engl., Illus. 

Phaseolus vulgaris. Diseues and pathogens. Disease control Cultivation. 

The symptoms, causal agent and control methods (chemical and var.) of the principal dis
eases affecting bean crops are described: bacterial blights, mosaics, curly top, anthracnose,
 
rust, watery soft rot, powdery mildew, root rots, root knot, ashy stem blight, angular leaf
 
spot, web blight, baldhead and sunscald. The use of resistant var. and pathogen-free seed is
 
recommended along with crop rotation, field sanitation and seed treatment. (Summary by
C.P.G. Trans.by L.M.F.) E08 

E02 Bacterioses 

0506 
28965 BOELEMA, B.H. 1985. A glasshouse test for screening green bean
 
cultivars for resistance to halo blight caused by Pseudomonas syringes pv, 
phaseolicola. Phytophylactice 17[2):99-100. En., Sun. En., Af., 5 Ref. 
[Horticultural Research Inst., Private Bag X293, Pretoria, 0001, South 
Afri ca] 

Phaseolus vulgaris. Snap beans. Pseudomonas syringee pv. phaseoli cola. 
Cultivars. Resistance. Laboratory experiments. South Africa. 

A method was developed for testing green bean cv. for resistance to halo 
blight caused by Pseudomonas syringae pv. phaseolicole. The method was 
based on infectivity titrations. Leaves and pods were pricked with a 
microsyringe and at the same time a dose of low titer of the pathogen,
 
averaging between 6-7 ceLls/prick, was applied. (AS)
 

0507
 

26073. BOELEMA, B.H. 1984. INFECTIVITY TITRATIONS WITH RACE 2
 
OF PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA IN GREEN BEANS 
(PHASEOLUS VULGARIS). PHYTOPHYLACTICA 16(4):327-329. ENGL.,
 
SUM. ENGL., AFR., 5 REFS., ILLUS. (HORTICULTURAL RESEARCH 
IN3T., PRIVATE BPJG X293, PRETORIA 0001, SOUTH AFRICA) 

A STUDY WAS MADE OF THE DOSE/RESPONSE RELATIONSHIPS BETWEEN RACE 2 
OF PSEUDOMONAS SYRINGAE PV. FHASEOLICOLA AND TRIFOLIATE LEAVES AND 
PODS OF GREEN BEAN CV. A VAR. OF RELATIONSHIPS INDICATED EITHER 
INDEPENDENmi ACTION OF THE CELLS OF THE PATHOGEN, OR ANTAGONISM OR 
FACULTATIVE SYNERGISM AMONG THESE CELLS. FACULTATIVE SYNERGISM WAS 
FOUND ONLY IN INFECTIVITY TITRATIONS WITH PODS. IN I PATHOGEN/CV. 
COMBINATION, A STRONG INTERACTION AMONG THE CELLS OF THE PATHOGEN 
WAS FOUND AT THE HIGHEST INOCULUM DOSE. THE CONSEQUENCES OF THESE 
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6066 

FINDINGS FOR THE SIZE OF THE INOCULUM DOSE TO BE USED IY CV.
 
RESISTANCE TRIALS IN A GLASSHOUSE 
 ARE DISCUSSED. (AS). 

05ca 

DICKENS, L. E. and OSI.A, N. An evaluation of protective sprays for halo blight

contro, 4n snap beans. 
 Plant Disease Reporter 52(3):225-226. 1968. Engl., Sum.
 
Engl. 2 Rafs.
 

Phaseolus vulgaris. Diseases and pathogens. Pests. Disease control. Bean halo

blight. Bacteriones. Pseudomonas phaseolicola. Spraying. Copper. Research.
 

Foliage sprays with copper compounds for the prevention of spread of halo blight gave

a substantial degree of protection. One application was as effective as two applica
tions. (Author's sumary)
 

0509 
21569 EDRAHIlM-NESBAT, F.; SLUSARENKO, A.J. 19133. Ultrastrucrure of the

interaction of cells of Pseudomonas ph1a!olicola with cell walls of a 
resistant and susceptible bean cultivar. Phytopathologische Zeitschrift
 
108:148-159. Engl., Sum. Engl., Cerm., 16 Reft., Illus. [Inst. filr
Planzenpathologie und Pflanzenachutz, Grisebachstrabe 6, D-3400 
Cttingen, Germany]
 

I'haqe olts vularis. Cultivars. lPseldoona!: lhar,-lro 1r1. Snap beans. Cell
 
structure. Cell walls. Electron microscopy. liosts and pathogens. Germany
 
Federal Republic.
 

Cells of Pseidonmonas pha;ieoIlicula were observed ontrapped against plant

cell walls in both ,usceptLi le (Red Kidney) and resistant (Red Ilexican) cv.

of French bean. After staining samplef. with ruthenium red for electron 
microscopy, pectic polysiaccharilde within 
 plant cell walls became
particularly well contrasted as did fibrillar material connecting bacteria 
to plant 
cell walls. In places this fibrillar material appeared to
 
emanate from the pectic polyaaccharide in the plant cell wall, and the
 
plant cell wall surface wa; eroded at such 
 points. Ruthenium red also

stains acidic, bacterial extracellular polysaccharlde and some of the

fibrillar material in intercellular spaces is probably from this source.
 
It is possible that bacteria become attached through an interaction between
extracellular polysaccharide and pectic polysaccharide in plant cell walls. 
(Author's suocary) E02
 

0510 

9024 FOUILLOUX. G. Etude de I'hegrdit de Ia rdsistance a la graisse du haricot; 
silection pour ce caractere. (Stud' on the inheritance of resistance offrench beans to halo 
blight). In Reuni6n EUCARPIA Haricot, Versailles, France, Centre National de 
Recherches Agronomiques, 1975. pp. 115-123. Fr., Sum. Fr., Engl. 

Phaseoths vulgaris. Pseudotnonas phaseohcola. Ilost-plant resistance. Inheritance. Races. 
Cultivars. Leaves. Genetics. France. 

A study was made of the genes controlling resistance to halo blight ( Pseudononasphaseoliwola) 
in 2 resistant french bean lines (PI 150414 and OS U 10183). Localized resistance to water soaking 
on inoculated leaves and systemic resistance to the toxin were not controlled by the same gene nor 
were they de same it the two lines. (Author's summary. Trans. by T.M.) E02 G0I 
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051112660 HARRISON, D.E. and FREEMAN, H. Bacterial brown spot (Pseudomonassyringae) of french bean. Journal of Agriculture 63:523-526. 1965. Engl., Sum.Engl., 14 Refs., Illus. 

Phaseolus vulgaris. Pseudomonas syringae Leaves. Pods. Host range. Disease transmission.Hosts and pathogens. Chemical controL Australia. 
Bacterial brown spot, caused by Pseudomonassyringac, has been recognizedfrench as a disease ofbeans in Victoria since 1940. During some seasons it has caused widespread leafinfection, often leading to extensive defoiatiin of susceptible var., shriveling and droppingof ycung, recently formed pods, twisting and distortion of othersor which continue todevelop. This bacterium is associated with a range of diseases on other host plants in Victoria, and these could be important in its survival from one season to the next. Howeever, inthe case of beans it has been shown that an important means of dissemination is from infected seed. For production of P. syringae-free french bean crops, more attention should begiven to the selection of seed from disease-free plants, roguing of isolated disease centers,and the adoption of general crop sanitation measures. A considerable measure of control canbe obtained in the field by applications of Bordeaux mixture, commencing about 3 wk afteremergence and repeating at 2-wk intervals until most of the pods have reached approx Y2their marketable size. (Author'ssummary) E02 

0512
 
5429 HARRISON, D.E.. 
 FREEMAN, H. and SMITH, P.R. Common and fuscousblights of french bean. Journal of Agriculture (Australia) 62(11):508-514. 1964. Engl.,
Sum. Eugl., 24 Refs., Illus. 

Phaseohs vulgaris. Aanthomonas phascoh, A'anthonioas phaseoh var fuscans. Seedtransmission. L.eames. Stems. Pods. Plant vascular s. stem. llost range.

Common blight, caused b%.Xanthoinona.% 

present on 

phaseoh (E.F. Smith) Dowson. has apparently beentrench beans (Phaseolus vulgarisL..) in Victoria since about 1936: but it was not untilearly in 1962 that the causal organism was definitely identified in this state . Early in 1963,another bacterium isolated from french beans in East Gippsland was shown to be a closely relatedstrain, known as A. phaseol var.fuscan3 (Burk.) Starr and Burk. Both of these organisms areresponsible for a serious blighting of all the aboveground parts of the plant, the symptoms beingvery similar to those p,'oduced by the well-known halo blightphaseolicola(Burk.)Dowson. The bacteria are commonls 
organism, Pseudononias 

seed borne and may survive in the soilfrom one season to the next. The most important measure for their control is the planting ofdisease-free seed. The production of such seed is the aim of the Victorian Government French
Bean Seed Certification Scheme; other control measure including seed treatments, spraying and
crop rotation are also indicated. (Author's sumtmarr) E02 

0513 
8505 JOHNSON, J. C. "Halo-l'.ss" halo blight of french bean in Queensland.Queensland Journat of Agricultural and Animal Science 26:293-302. 1969. Engl., Sum. 
Engl., i1 Refs., Illus. 

Phaseolus vulgaris. Pseudomonas phaseolicola. Pseudornona syringae. Hosts and pathogens.Culture media. Laborator) experiments. Leaves. Pods. Seedlings. Cultivars. 

Cultural and comparative pathogenicity studies showed that the organism responsible forbacterial blight symptoms of french beans in North Queensland closely resembles I'stmlomona.s. 
phaseolicola. (Author's summary) E02 
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051426276. LINDEMANN, J.; UPPER, C.D. 
 1985. AERIAL DISPERSAL OF
 
EPIPIIYTIC BACTERIA OVER BEAN PLANTS. APPLIED AND ENVIRONMENTAL 
MICROBIOLOGY 50(5):1229-1232. EN. SUM. EN., 24 REF., IL. 
ADVANCED GENETIC SCIENCES, INC., OAKLAND, CA 94608, USA )
 

BACTERIAL CONCN., UPWARD FLUX, AND DEPOSITION ONTO EXPOSED PETRI 
PLATES WERE MEASURED OVER SNAP BEANS DURING 3 GROWING SEASONS. /

NET UPWARD FLUX OF BACTERIA OCCURRED ONLY DURING THE WARM PART OFSUNNY DAYS, NOT AT NIGHT WHEN LEAVES WERE WET WITH DB1 OR WHEN A 
THERMAL INVERSION WAS PRESENT. AEROSOL SOURCE STRENGTH WAS
POSITIVELY CORRELATED WITH WIND SPEED. UPWARD FLUXES WERE HIGHER ON
DAYS AFTER RAIN THAN ON DAYS WHEN THE SOIL WAS DRY. OTHER 
UNIDENTIFIED SOURCES OF VARIABILITY IN SOURCE STRENGTH PROBABLY
 
EXIST. CANOPY-LEVEL DEPOSITION, 
 APPARENTLY DUE TO INTERMEDIATE-

SCALE TRANSPORT OF BACTERIA IN FAIRLY 
 CONCENTRATED CLOUDS, CAN 
OCCUR IN THE EARLY EVENING. (AS).
 

0515 
22522. LINDEMANN, J.; ARNY, D.C.; UPPER, C.D. 
 1904.
 

EPIPHYTIC POPULATIONS OF PSEUDOMONAS SYRINGAE PV. SYRINGAE ON 
SNAP BEAN AND NONHOST PLANTb ANG TIHE INCIDENCE OF BACTERIAL 
BROWN SPOT DISEASE IN RELATION TO CROPPING PATTERNS.
 
PHYTOPATHOLOGY 74(11):1329-1333. 
 ENGL. SUM. ENGL., 23 REFS.,
ILLUS. (ADVANCED GENETIC SCIENCES, INC., 6701 SAN PABLO 
AVENUE, OAKLAND, CA 94608, USA)
 

PLOTS WERE ESTABLISHED AT 11 LOCATIONS ON A 64-KM E-W TRANSECT 
THROUGH THE MAJOR BEAN-GROWING AREA OF CENTRAL WISCONSIN, USA.
BACTERIAL BROWN SPOT DISEASE EPIDEMICS OCCURRED IN 4 OF 6 PLOTS 
WITHIN AND IN NONE OF 5 PLOTS OUTSIDE THE BEAN-GROWING AREA EVEN 
THOUGH THE BEAN SEED LOT WAS NATURALLY INFESTED WITH THE PATHOGEN.
 
EPIPHYTIC POPULATIONS OF PSEUDOMONAS SYRINGAE PV. SYRINGAE
 
PATHOGENIC TO BEAN (PSB] WERE GREATER ON SYMPTOMLESS BEAN LEAFLETS 
AND MAIZE LEAVES FROM THE BEAN-GROWING AREA THAN FROM PORTIONS OF
THE TRANSECT WHERE THERE WAS NO COMMERCIAL SNAP BEAN PRODUCTION. 
THE PATHOGEN WAS DETECTED ON HAIRY VETCH SAMPLES FROM THE BEAN-
GROWING AREA ONLY. LEAVES OF OAK, BLACK LOCUS'i, RYE, AND SOW/
THISTLE NEAR COMMERCIAL SNAP BEAN FIELDS SUPPORTED EPIPHYTIC 
POPULATIONS OF PSB. DIFFERENCES IN DISEASE INCIDENCE ON BEANS AND 
DIFFERENCES IN EPIPHYTIC POPULATIONS OF PSB ON BOTH HOST AND 
[lONHOST PLANTS IN DIFFERENT PORTIONS OF THE TRANSECT ARE PROBABLY 
THE RESULT OF THE INTENSIVE CROPPING OF SNAP BEANS IN THE CENTRAL 
PART OF THE TRANSECT. [AS).
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22512. LINDEMANN, J.; ARNY, D.C.; UPPER, C.D. 1984. USE OF 

AN APPARENT INFECTION THRESHOLD POPULATION OF PSEUDOMLNAS 
SYRINGAE TO PREDICT INCIDENCE AND SEVERITY OF BROWN SPOT OF 
BEAN. PHYTOPATHOLOGY 74(111:1334-1339. ENGL. SUM. ENGL., 
16 REFS., ILLUS. (ADVANCED GENETIC SCIENCES, INC., 6701 SAN 
PABLO AVENUE, OAKLAND, CA 94608. USA] 

A SINGLE SEED LOT OF SNAP BEAN WAS PLANTED AT 11 SITES ALONG AN E-W
 
TRANSECT IN CENTRAL WISCONSIN, USA. EPIPHYTIC POPULATION SIZES OF
 
NATURALLY OCCURRING PSEUDOMONAS SYRINGAE PV. SYRINGAE PATHOGENIC TO
 
BEAN (PSB) ON SYMPTOMPLESS BEAN LEAFLETS DIFFERED AMONG THESE
 
SITES. BACTERIAL BROWN SPOT WAS NOT DETECTED AT ANY SITE AT WHICH
 
LOGIO (EPIPHYTIC PSB POPULATION SIZE) WAS LESS THAN 4.0 ON EVERY
 
BEAN LEAFLET SAMPLED. THUS, 10,000 COLONY-FORMING UNITS/G OF
 
LEAFLET TISSUE MAY REPRESENT AN APPARENT INFECTION THRESHOLD
 
POPULATION OF PSB. 
 THE FREQUENCY WITH WHICH PSB POPULATIONS
 
EXCEEDED THE APPARENT INFECTION THRESHOLD LEVEL WAS ESTIMATED
 
GRAPHICALLY. A MODEL BASED ON THIS FREQUENCY ESTIMATE WAS HIGHLY
 
PREDICTIVE OF BROWN SPOT INCIDENCE I WK. AFTER FULL FLOWER. THE 
PRESENCE OF VERY HIGH PSB POPULATIONS WAS A MORE RELIABLE PREDICTOR 
OF DISEASE SEVERITY THAN WAS DISEASE INCIDENCE. THE PREDICTIVE 
MODEL BASED ON INFECTION THRESHOLD IS PRESENTED AS PREFERABLE TO 
MODELS BASED ON MEAN PATHOGEN POPULATIONS BECAUSE INFECTIONS OCCUR
 
ON INDIVIDUAL PLANT PARTS, RATHER THAN ON SOME THEORETICAL MEAN
 
PLANT PART. (AS).
 

05'17 
15404 LINDOW, S.E.; ARNY, D.C.; UPPER, C.D.; 
 BARCHET, W.R. 1978. The
 

role of bacterial ice nuclei 
in frost injury to sensitive plants. In
 
Li, P.H.; Sakai, A., eds. Plant cold hardiness and freezing stress.
 
Mechanisms and crop implications.


2
London, UK., Academic Press.
 

pp. 49-263. Engi., Sum. Engl., 17 Refs., Illus.
 

Phaseolus vulgaris. Plant
Leaves. injuries. Temperature. Snap beans.
 
Pseudomonas svringae.
 

No intrinsic ice nuclei active abov 
 about -IOC were found associated with

leaves of several plant species uiLcluding Phaseolus vulgaris and maize.
 
Pseudomonas svringae and Erwinia tbicola were to be efficient
.. shown 

nuclei between -2 and -50 C. Leave_ of 

ice
 
most plants collected from several
 

geographically different areas and during different seasons of the yr had
 
substantial no. of these ice nucleation 
active (INA) bacteria. it was
 
concluded that epiphytic INA bacteria incite frost injury in tender plants.

(Author's summary) E02
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2B619 MORRIS, C.E. 1985. Diversity of epiphytic bacteria on snap bean 
Leaflets based on nutrient utiLization abilities: biologinaL and 
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statisti cl considerations. Ph.D. Thesis. Madison, University of Wisconsin. 
222p. En., Sun. En., 152 Ref., IL. 

Phaseolus vulgaris. Snap beans. Pseudomonas syringae pv. syringae.
Laboratory experiments. Isolation. Nutrient uptake. C. N. USA.
 

A study was conducted to (I) describe the bacteria on snap bean Leavesbased on their ability to use nutrients in beon leaf leahate, (2) examinethe effect of nutrients on populations of these bacteria, and (3) examine
statistical aspects nf indices of bacterial diversity. About 2000bacterial isolatoc were recovered from dilution plates of homogeanates of 4bean leaflets. Isolates were tested for ability to use 26 single C and 11single N sources. A video camera-mi croccilputer system vies developed
measure no. of doublings of bacteria. 

to
 
Isolates were categorized, with


cluster analysis, into 199 groups 
 based on their nutrient utilizationpatterns. The group with the largest no. of isolates had gram negative andpositive aerobes and facultative anaerobes and did not grow on anynutrient. Two more versatile groups contained Pseudomonas syringae pv.
syringee end Enterobacter spp., and used 1G-17 C and 8-9 
 N sources. About50 percent of the major groups had isolates resembling Pseudomonas
mesophi Li ca and used 2-7 C sources. Ability to use a specific nutrient 
not obviously advantageous for growth 

is 
on bean leaf surfaces. Severalcompounds were applied to field-grown bean plants based on results ofnutrient utilization studies. These applications did not result inconsistent changes in the popuLation sizes of total bacteria, P. syringeepv. syringes, or bacteria using the single C source applied. Several
 measures of diversity of epiphytic bacteria 
were examined. Diversity ofbacteria 
on single leaflets based on the Shannon index was estimated and
compared statistically for 10-250 isolates/leaflet. Estimates of the total
 no. 
of groups on each leaflet or descriptions of the frequency distribution
of groups with 1, 2, 3,...r isolates require much larger sample sizes.Studias of diversity and interactions of epiphytic bacteria should consider

the nature of the leaf surface habitat. Methods are 
 needed for testing
resource limitation in situ. The concepts of community and diversity ofapiphyti cmicroorganisms need to be reconsidered to account for leaf to

leaf variability in the organisms present. (AS)
 

0519

3785 OSHIMA, N. and DICKENS, LE. Effects of copper sprays on secondaryspread of common bacterial blight of beans. Plant Disease Reporter 55(7):609-612.
1971. Engl., 3 Refs. 

Phaveolus Uulgaris. Snap bean. Xanthomonas phaseoli. Disease control Chemical controL 
Cu.
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The effects of foliage sprays as a control of secondary spread of blight in snap bean cv.
Gallatin 50 were determined; 53% basic copper sulfate (Ortho Copper 53) (0-Cu 53), 0.65
kg/200 I of water, and 8% metallic Cu from Cu ammonium carbonate (Oxy-Cop 8L) (0-C
8L), 3 1/200 1 water were applied as full coverage sprays. Both O-C 8L and O-Cu 53 gave
good blight control even after the beginning of secondary spread. O-Cu 8L was recommend
ed since it can be used as a low vol or full coverage spray. (Summary by LB. Trans. by LA.. 
F.) E02 

0520 
*PLOPER, L.D. 1983. Enfermedadee del poroto en el Noroeste
 

Argentina y su oontrol. Tucuan, Argentina, Estacion
 
Experimental Agro-Industrial Obispo Calombres. PubLicacion
 
Miscetanee no.74. pp.87-103. 

0521 
5459 SIGEE, D.C. and EPTON, H.A.S. Ultrasiructure of Pseudomonasphaseolicolain 
resistant and susceptible leaves of french bean. Physiological Plant Pathology 6(l):29-34. 
1975. Engl., Sum. Engl., 14 Refs. 

Phaseolus vulgaris. Pseudomonasphajeolicola. Leaves. Races. Host-plant resistance. Hosts and 
pathogens. Electron microscopy. 

Cells of race I of Pteudomonas phaseolicola (Burk.) Dows.were infiltrated into leaves of beans 
(Phaseolus vulgarisL.) that were resistant (Red Mexican U.1. No. 3) and susceptible (Prince) to 
halo blight disease. When infiltrated, the bacterial cells in both cultivars had small surface 
protuberances that were lost within 48 h. During lesion develop-ient over 168 h, the nuclear 
region in bacteria within resistant leaves broke down and ribosomal aggregations developed. In 
susceptible leaves bacteria dcvelopcd a more clearly defined nuclear region and densely ribosomal 
cytoplasm. Between 96 and 168 h, some bacteria in susceptible leaves produced large surface 
vesicles. some of which appeared to have been released. Some vesicles had ruptured liberating
their contents and membrane fragments into the intercellular spaces. In addition, some bacteria 
had large irregular projections with dense cytoplasmic contents. (Author's sunmary) E02 

0522
 
28817. SLUSARENKO, A.J.; LONGLAND, A. 1986. CHANGES IN GENE 
ACTIVITY DURING EXPRESSION OF THE HYPERSENSITIVE RESPONSEIN
 
PHASEOLUS VULGARIS REDCV. MEXICAN TO AN AVIRULENT RACE 1 
ISOLATE OF PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA. 
PHYSIOLOGICAL AND MOLECULAR PLANT PATHOLOGY 29(1):79-94. 
 El.
 
SUM. EN., 39 REF., IL. 
 (DEPT. OF PLANT BIOLOGY & GENETICS,
 
UNIV. OF HULL, HUI ,'US 7RX, ENGLAND) 

TOTAL CELLULAR AND POLYSOMAL RNAS WERE ISOLATED FROM LEAVES OF 
FRENCH BEAN CV. RED MEXICAN, WHICH HAD BEEN INOCULATED WITH 
VIRULENT OR AVIRULENT RACES OF PSEUDOMONAS SYRINGAE PV. 
PHASEOLICOLA. THE MRNAS WERE TRANSLATED IN VITRO AND THE
 
POLYPEPTIDE FINGEPPRINTS OBTAINED FROM THE VARIOUS TREATMENTS 
INDICATED SPECIFIC CHANGES IN HOST MRNA ACTIVITIES IN LEAF TISSUE 
EXPRESSING A HYPERSENSITIVE REACTION. THE MRNAS CODED FOR SEVERAL 
HIGH MR POLYPEPTIDES, AND COORDINATED DECREASES AND TRANSIENT
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20073 

INCREASES IN ACTIVITY WERE OBSERVED, DEFINING A CASCADE OF CHANGES 
IN GENE EXPRESSION IN TISSUES UNDERGOING THE HYPERSENSITIVE 
REACTION. SOME CHANGES WERE APPARENT AS EARLY AS 2 H AFTER 
INOCULATION. SOME MRNA ACTIVITIES THAT DECREASED RAPIDLY DURING THE 
HYPERSENSITIVE REACTION ALSO DECREASEL IN THE SUSCEPTIBLE REACTION 
BUT AT A SLOWER RATE. THE POSSIBLE FUNCTION OF SOME OF THE 
POLYPEPTIDES IS DISCUSSED. (AS). 

0523 
SOUTH AFRICA. DEPARTMENT OF AGRICULTURAL TECHNICAL SERVICES. 1970. 

Beans. In . The Horticultural Research Institute. Pretoria. p.6. 
Engl. 

Phaseolus vulgaris. 
 Snap beans. Cultivate. 
 Selection. Pseudomonas

phaseolicols. Xanthomoras 
phaseoli. Xanthomonas phaseoli 
var. fuscans.
 
Disease control. Uromyces phaseoli. South Africa.
 

A brief overview of different aspects and
related to green bean research 

production in South Africa 
 is presented. trials
Cv. concentrate on

evaluating the materials 
most suitable for the main 
growing eyeas and

particular attention 
is given to yield, stringiness, pod color ad shape.

and resistance 
 to anthracnose (Colletotrichum lindemuthianum), comrnon

blight (Xanthomonaa phaseoli), and 
rust (Urom,ces appendiculatus). Only

government certified 
seed is recommended for planting 
as halo blight

(Pseudomonas phaseolicol) 
 coon blight (X. phaseoli) and fuscous blight

(. phaseoli var. fuscans) 
are all seed-transmissible. These diseases 
can

be prevented by planting early or 
late in the season; spraying with copper

oxychloride is also effective. Var. Seminole and Contender are 
resistant to

both halo and common blights. If 
rust symptoms appear before flowering.

plants should be dusted with 
a mixture of dithiocarbamjte and S. (Summary
 
by EDITEC) E02
 

0524
 
21026 WEBSTER, D.M.; ATKIN, J.D.; CROSS, J.E. 
 1983. Bacterial blights of
 

snap beans and 
their control. Plant Disease 67(9):935-940. Engi., 
19
 
Refs., Illus. [Asgrow Seed Company, Twin Falls, ID, USA]
 

Phaseolus 
vulgariG. Snap beans. Pseudomonas phascolicola. Pseudomonas

avringae. Xanthomonas phaseol'i. Disease control. Disease transmission. Seed
 
transmission. Resistante. USA.
 

A review is given on bacteria! blights, one of 
the most persistent disease

problems faced by producers 
of snap beans in North America. Any of 3

bacterial pathogens 
can 
 cause blight: Pseudomonas phasenlicola (haIo

blight), P. svrina. (bacterial brown spot), and Xanthomnnas phaseoli

(co -on blight). 
 Under epidemic conditions the diseases can 
reduce yield,

but losses are usually expressed as reduction in quality owing to 
pod

lesions, 
 which are classified 
as major defects by federal grading

standards, before 19b0, bacterial blights were 
considered relatively minor

disease problem~s on snap beans: However, since the
then occurrence of
blight has increased. The high incidence of the disease from 1962 to 
1967

probably resulted from a combination of genetic variability, carelessness
 
in introducing contaminated or infected seed, and enough wind and rain to

rpread bacteria 
over a wide area. Control programs were reevaluated and

although the no. of infected beans was 
greatly reduced the disease problem

was not 
.corpletely eliminated. A very reliable soak test method for
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detecting blight in stock seed lots was found after the 1977 epidemic.
 
Future success in the control of bacterial blight v.[ll depend on the
 
developmient of var. with inproved resistance to this disease as well as 
on
 
a thorough understanding of the problem and a c.r, ful application of
 
control strategies. Even with the current lirt.,tions, however, a
 
practical level of control is possible, given the combined concern and
 
attention of all parties involved in snap bean production. (Summary by
 
J.R.) E02
 

0525 
10834 WIMALAJEEWA, D.L.S. and NANCARROW. R.J. Theincidenceofbaterial 
blights of french bean (Phaseolus vulgaris) in East Gippsland, Victoria. Australian Journal 
of Experimental Agriculture and Animal Husbandry 18:318-320. 1978. EngI., Sum. Engl.. 9 
Refs., Illus. 

Phaseolus vU4garis. Aanthoronasphoseoli. Pseudonionasphaseolicola. Pseudotnonassivringae. 
Field experiments. Yields. Australia. 

The incidence of common blight, halo blight and brown spot on french beans was surveyed in 
East Gipjsland during 2 growing seasons. Common blight and halo bhlight were severe only 
during late severeJan.-Mar.. and occurred largely on mature crops. Common blight was the more 

disease inthe Orbost area whereas halo blight was more severe inthe BLairnsdale-[.Lenw ;,rea. 
Brown spot occurred throughtout the season on crops otall ages in both areas but was nore 
severe in the Bairnsdale-indenos area. Ihe relationship ot wcather to the incidence of bacterial 
blights inthe 2 areas is discussed. It is inferred that losses due to common blight and halo blight 
could be considerably minimized by timing the planting of crops to harvest them by mid-Feb. 
(Authors sunmary) E02 

E03 Mycoses 
0526
 

26026. ABAWI, G.S.; CROSIER, D.C.; COBB, A.C. 1985. ROOT
 

ROT OF SNAP BEANS IN NEW YORK. ITHACA, NEW YORK STATE
 
AGRICULTURAL EXPERIMENT STATION. NEW YORK'S FOOD AND LIFE
 
SCIENCES BULLETIN, NO.110. 7P. ENGL., ILLUS.
 

SYMPTOMS CAUSED BY PYTHIUM ULTIMUM (AND OTHER SPECIES), RHIZOCTONIA 
SOLANI, THIELAVIOPSIS BASTCOLA, FUSARIUM SOLANI F. SP. PHASEOLI, 
AND PRATYLENCHUS PENETRANS, ALL CAUSING ROOT ROTS IN SNAP BEANS IN 
NEW YORK (USA], ARE BRIEFLY DESCRIBED. SHORT NOTES ON CONTROL 
MEASURES ARE PROVIDED, INCLUDING CHEMICAL CONTROL, CULTURAL 
PRACTICES, AND PLANT RESISTANCE. (CIAT).
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1090 ABAWI, G.S., CROSIER, D.C. and COBB, A.C. Pod-flecking of snap beans 
cauted by Alernariaahernata. Plant Disease Reporter 61(1l):901-905. 1977. Engl., Sum. 
Engl., 8 Refs., Illus. 

Phaseolus vulgaris. Alternaria alernata. Pods. Culture media. USA. 

This is the Istreport of Ahernaria alternata causing severe flecking of french bean pods. The 
disease was very severe in commercial bean fields in central and western New York State in 1974 
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and 76. In one field, 12% of the pods were infected, rendering them unacceptable for processing. 
Symptoms on pods appear initially as small, irregular, water-soaked flecks. These flecks become 
reddish to dark brown or black and may coalesce to produce long streaks. The infected tissues 
remain only a few cells deep. Plating washing or surface-sterilized pod tissues on PDA 
consistently yielded pure cultures of A. alternata. Typical pod symptoms were reproduced when 
plants were inoculated with a spore suspension and incubated in a mist chamber for at least 4 
days. More intense and larger numbers of flecks developed on var. Roma than on Bush Blue Lake 
274 or Early Gallatin. Chlorothalonil (1.2$ g a.i. / ml) applied before or shortly after inoculation 
prevented pod flecking on the mist chamber. Benomyl wasinoculated plants in ineffective. 
(Author's summary) E03 

0528 
26539. AL-HAZMI, A.S. 1985. INTERACTION OF MELOIDOGYNE
 

INCOGNITA AND MACROPHOMINA PHASEOLINA IN A ROOT-ROT DISEASE
 
COMPLEX OF FRENCH BEAN. FIYTOPATHOLOGISCHE ZEITSCHRIFT
 
113(4):311-316. ENGL., SUM. ENGL., GERM., 11 REFS.
 
(DEPT. OF PLANT PROTECTION, COLLEGE OF AGRICULTURE, P.O. BOX 
2460, RIYADH, 11451, SAUDI-ARABIA) 

EFFECTS OF MELOIDOGYNE INCODNITA AND MACROPHOHINA PHASEOLINA ON 
ROOT ROT OF 2 FRENCH BEAN CV. WERE EXAMINED IN A GREENHOUSE EXPT. 
SEVERITY OF MACROPHOMINA ROUT RDT INCREASED BY 54.5, 94.6, AND 9.6 
PERCENT WHEN BOTH PATHOGENS WERE INTRODUCED SIMULTANEOUSLY, THE 
NEMATODE 2 WK. BEFORE THE FUNGUS, AND THE FUNGUS 2 WK. BEFORE THE 
NEMATODE, RESP. NEMATODE INFECTION AND REPRODUCTION WERE ADVERSELY 
AFFECTED WHEN THE FUNGUS WAS INTRODUCED 1ST. CV. HARVESTER WAS MORE 
TOLERANT TO BOTH PATHOGENS AND LESS SUSCEPTIBLE TO THE NEMATODE 
THAN ROMANO ITALIAN. (AS). 

0529 
7618 HANNEiROI. I . I)tRIEI ,NI.and IOUIIL.LOX.. Mise en id.ene d'un 
%ec, id gent: t reist anct ltoilet aI; 'anlthraeiit htei It,|lricoi. (A .cn&i'd, uwhI(itl 
re.tsiaflc t de l,\n tc lk10 hai anthracniow). Annale licracton s 21/I]:X3-85. 1971. 
Fr.. Stun. Ft., i-nti.. 5 Rels. 

I';za.olu.% wdn, zr. Collctotr /hun, Iioin iitiaii ars. Ih ,,i-pilatl
! ( enes. ( utit resistance. 
Races. Fracle. 

Iwo bean lies (.NMex 222 and 22'), resmant to all races of iilt;iciose (( Ic/'loori'hm 
Iilmu'tlitJafll ttl) lound In)\ersazlles. \ker"ciosed with Nt,oxidot. a silet catr ,'ue reslstanc" 
lrom the (_'orrell hne 49242. A stud\ot the proeny titer itfection i mitre of physiologicalith 
races showed that the rc.stance of the (ornell and Mexican lne t due to dilerent genes, the 
latter being itsingle dominant gent1e(, tthor'menmanotrt. Iearn /,i S,. de S) F-03 GO 
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7603 BANNEROT, H. and RICHTER, R. 
 Etude de ladescendance de deux croisements 
de haricot pour leur resistance a diffirentes races physiologiques d'anthracnose. (Study of 
the resistance ofprogeny resultingfrom crosses ofbeans resistant to different physiological 
races ofanthracnoses). Annales de l'Amelioration des Plantes 18(2):171-179. 1968. Fr.. 
Sum. Fr., Engl., 4 Refs. 

Phaseolus vulgaris. Colletotrichum /indeniuhitanumn. Races. Crossbreeding. Iiost-plant 
resistance. Cultivars. France. 

Experiments were conducted with F,sand F4 s of the crosses Widusa and Coco i. lACreme and
 
Widusa and Triumphe de Farcy, which were infected with dilerent 
physiodogical races of
 
anthracnose. Based on the relationships among the races, they were classified into 2series,.
the Ist
 
of each being the most virulent. Progeny of the 1st cross were intected w,th Series A(1 4. I'V,,and
 
. i) and of the 2nd with series B (Ex b and D11. ).It was found that the varietics that were resistant
 
to tht! most virulent race of the series were resistant to the other races of the same series.
 
Resistance to .1jand D 1 was conditioned by 2 dominant duplicate genes: that ofl'V,, and L,h h\
 
a single dominant gene: and that of 14 by 2 dominant complementary genes. A tentatl'c 
explanation of these results is given on the basis ol Flor's theor. ( 1956). The mechanism of 
resistance is also analyzed from a biochemical point ot sies. (Suniary. S.S.dts. 7rar.%./.hi 
TM.) E03 Gal 

0531 
B.; 1978.
18704 BARMA,'kN, ROY, A.tK. Corvnesnora leaf spot of French bear.
 

and tomato. Science and Culture (India) 44(9):411. Engl., 3 Refs.
 

Phaseolus vulparis. beans.
Snap Corvnespora casicola. Symptomatology.
 
Isolation. Etiology. India.
 

The symptomatology and etiology of a leaf spot disease of French bean 
reported in 1976 in Nowgong, district of Assam, Ltuiia, are briefly
discussed. Isolations from these spots, inoculated into uiap bean, were 
identified as Cor-nespota sp. (Summary by EDITEC. Trans. by L.M.F.) E03 

0532
 

11925 BECKMAN, K.M. and PARSONS, J.E. Fungicidal control of Sclerotinia wilt In 
green beans. Plant Disease Reporter 49(4):357-358. 1965. Engl., Sum. Engl., 5 Refs., Illus. 

Phaseolus vulgaris. Sclerotinia sclerotiorun. Chemical control. Wilting. Stems. USA. 

Excellent control of Sclerotinia wilt was obtained on green beans in Washington when Botran 
50W (DCNA) was sprayed (3 and 6 lb a.i./ac) on the lower portion of the vines. (Sunmmary b. 
TB.) E03 

0533 
21353 BELL, D.K.; SUMNER, D.R. 1984. Ecology of a sterile 'jhite

pathogenic basidiomycete ificorn, peanut, soybean, and snap .bean field 
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microplots Plant Disease 68(l):18-22, Engl., Sum. Engl., 10 Refs.,
 
Illus" (Dept. of Plant Pathology. Univ. of Georgia, Coastal Plain
 
Experiment Station, Tifton, ZA 31793, USA]
 

Phaseolus vulgaris. Snip beans. Inoculation. Rhizoctonla solani.
 
Pathogenicity. USA.
 

A sterile, whit basidiomycete caused a slight nectosis of seedling and
 
mature maize roots. Crop rotation of soybe:'n ind maize increased the no. 
of black I.sirns characteristic of sterile, white basidionvcete Infection
 
on miize roots. The fungus was recovered after 2. co. from -oil planted to
 
maize, pecaiut, and soybean but nOt from snap bean , fa'low soil 1f mo. 
after infestation. Fuzigation of microlot3 with DO-MENCS (Vorlex) before
 
th. study began did not ellminate Rfizoctonia solani AG-a, and this fungus
 
caused extensJve root-h'vpocotyl nccrosis of peanut, so~jean, and snap bean 
seedli'ng. Fcwer colonies of AG-4 were isolated from peanut seed in pod. 
a: :clw to t|e plan: at harvest in soil infested with the sterile, 'AlIte
 
basidiCnCte than in the control. Fewer colonies 
 of AG-4 were recovered
 
from so!I n pean.:-ca.ze and snap bean-maize than in raizv-peanut ard
 
soybea:-malze cropping s:'c:ps. Althougi the 
sterile, white basidlomycete
 
can caun:,. extcnsiv. necrosir of maize 
root. in lcal ized areas whet.
 
inoculum poten-ial is h!gL, dazage over a broad 
 area of the Georgia coastal 
vlain (USAj le ptobably slight. (Author'r sumoary) E03 
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23049 BERA, S.C. 1983. t, new leaf spot disease of beans caused by
 
Alteraaria brassicicola. Indian Phytopathology 36(4 :729-730. Engl., 3
 
Refa. 
[Vegetable Research Station, Kalimpong, Darjeeling 734 101, India]
 

Phaseolus vulparis. Snap beans. klternaria brassiciccla. Symptomatology.
 
Etiology. Indis,
 

A leaf spot disease of Franch beans was detected during a local survey of 
Kalimpong and in the vic!nity of Darjeeling District 'India). Mopt of the 
plants were severely attacked in field conditions from March to May of 
1981. The disease was characterized by brown circular spots in concentric 
rings on all parts of the plant. At the final stage of infection, most of 
the )eaves dried up and dropped. The fungus was identified as Alternaria
 
brassicicola (Schw.) Wiltshire. [CIAT]
 

2781 
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BERARD, D. F., KUC, J. and W4ILLIAMS, E. It. A cultlvar-spcif ic protection factor 
from incompatible Inte,actions of green bean with Colletotrichum lindemuthls
nam. Physiological Plant Pathology 2(2) :123-127. 1972. Engl. Sum. Engl.
 
17 Refn. Iltus.
 

Phaseolus vulgarts. Pests. Resistance. Diseases'and pathogens. lycoses. Laboratory
 
experin,-nts. Colletotrichum lindemuthianum. Race&. Isolation.
 

Bean hypocotyls were protected against cultivar-pathbgenlc races of Colletotrichum
 
lindemuthianum by a factor which diffused into water droplest over Lncomsnitible
 
(resletrnt) interactiots. The factor protected only the Lean cultivar from which it
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3985 

was ohtained. Hypersensitive flecking did not occur 
in the protected areas.
 
Conie'ia of a challenge inoculum germinated, formed appressoria and penetrated

protected host tissue. Hycelium of 
the challenge was contained uthin the single

epidermal cell penetrated. 
The factor from an incompatible interaction, when
 
placed on another cultivar didonot alter the susceptible or resistant response.

The diffusate from compatj0le,usceptble) interactions also did not alter the
 
susceptible or resistant l'idW4e 
 of the cultivar from which it was prepared or
 
a cultivar which Is a reciprocal diffrential to the beta and gama ras:e. 
 Germi
nation of conidia of the beta and ga'mma races of C. lindemuthianum In vitro was
 
not inhibited by diffusates from compatible or incompatible interactions.
 
(Author's summary) . 

0536 
23140 BOER.EMA, G . . CRUGER, C.; CEI.AGII, M.; I RENI ERG, If. 1981. Phoma
 

exigua var. diversispora and 
 related fungi on Phaseolus beans. 
Zei~schrift fur Pflanizcnkrankheciten mnd Pflanzenschutz 8(00) :597-607. 
Engl., Sum. Engl., Ger., 10 Refs., Illus. [Plantenziektenkundige Dicnst,
P.O. Box 9102, 6700 HC Wageningen, Tho Noethelands] 

Phaseolus vularis. Phoma. Snap beans. Symptomatology. Seed transmission.
 
Disease transmission. Pathogenicity. 
 los;ts and patiogens. Inoculation.
 
Ascochyta phaseolorum. Ascochvta Lltshauserv. Netherlands.
 

In 1979 severe damage occurred in snap bean ,p, cauud b Nicul;, exigua
 
vpr. diversispora, a pathogen which is not 
 %.,Ilknow,:n. tile morphology of
the fungus is described as well as the chsr;ctericstiLs; used in differen
tiating it from P. e xi ua ear. e.xi ,ti 
 AAc c',c'ta ,ivo;e lorum) and
Stagonosporiipsi s horrtensls (= Ascchi.'ta bi I t ;i;uer ). "llie 3 inigi cause
different symptoms onl beans. Under humid coditions, 1. exipua var.

diversispora can 
 kill young bean plants, frriin; foci up to several meters 
in diameter in tie field. l.eaves, petioles, slet;s, aid pod!, are attacked. 
Black discolorations of sLums, eapeCially at thu nudes, and of petioles,
and abundant formation of black pycnidin arc Lit must CtimipiCuous symptoms.
S. hortensis is less pathogenic, but ma. !;till produce toci of plants
showing stunt ing, and reddish-brown discolorition! on s;.t nt, leaves, and 
pods. P. exlg'ua var. cxiLiia is weik " intinl;a par.:sil It pmilluces brown
 
specks oil allIille i.s)( , %'hjci m,.wl i t li. ,, 
 i I v . ii nn i . P.exigua var. divui:sj;i |; ise i-t rion i;m1.ltt . hi . i .. - ha i l-e fminid 
in Phaselus vulgaris gcriplasm. The tlii, . Js, is at le'. t mtiilesic in 
Western liiropc and iii Eist Alrica. (A ti,,m's imc. vs 13 

0537
 
BORDERS, H. 1. Chemical control of Rhizoctonia solani and Sclerotium rolfaii of 

snap beans in Boca Raton Florida, 1962. Plant disease Reporter 46(9) :651-652. 
1962. Engl. Sum. Engl.
 

Pameolus vulgarta. Pests. 
 Diseases end pathogens. Mycose.. Rhizoctonta solani. 
Sclerotium rolfsii. Disease control. Chemical control. 

DAC 649 and Hercules 3944 gave statistically significant control of Rhizoctonla root 
rot of snap beans caused by Rhimoctonin aslani and of southern blight caused by
Sclerotium rolfsii. Hercules 394 gave statistically significant control of Rhizoctonia aolani at the 17 level and of Sclerotium rolfsii at the 5% level of significance.
DC 1200 vas relatively ineffective. (AuthorTrs summary). 

0538
 
28279. BUONASSISI, A.J.; COPEMAN, R.J.; PEPIN, H.S.; 
EATON, G.W. 1986. EFFECT OF RHIZOBIUM SPP. ON FUSARIUM SOLANI 
F. SP. PIASEOLI. CANADIAN JOURNAL OF PLANT PATHOLOGY 8(2):140
146. EN. SUM. EN., FR., 17 REF., IL. [CROP PROTECTION
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BRANCH, BRITISH COLUMBIA MINISTRY OF A3RICULTURE & FOOD, 17720 
57TH AVENUE, SURREY, B.C. V3S 4P9, CANADA ) 

IN DUAL CULTIIRE PLATE ASSAYS INDIGENOUS RHIZOBIUM STRAINS ISOLATED 
FROM NODULES OBTAINED FROM COMMERCIAL SNAP BEANS IN THE LOIER
 
FRASER VALLEY E. ITISH
OF COLUMBIA (CANADA) INHIBITED THE RADIAL
 
GROWTH OF STRAINS OF FUSARIUM MONILIFORME, F. OXYSPORUM, AND F.
 
SOLANI F. SP. PHASEOLI. GROM7TH OF 
 ALL PYTHIUM SPP. AND RHIZOCTONIA 
SOLANI STRAINS TESTED WAS UNAFFECTED BY RHIZOBIUM. GROWTH 
INHIBITION OF SOLANIF. F. SP. PHASEOLI BY 41 OF 42 INDIGENOUS
 
STRAINS OF RHIZOBIUH WAS NOT CORRELATED 
 WTTH ABILITY TO NODULATE
 
SNAP BEANS BUT WAS CHARACTERISTIC OF THE INTERACTION OF CERTAIN
 
STRAIN COMBINATIONS OF THE 2 ORGAN:ISS. 
 ONLY 2 OF 15 RHIZ0IUM
 
STRAINS CAUSING GROTH INHIBITION 
 IN VITRO ALSO CAUSED A 
SIGNIFICANT REDUCTION ROOT INGROWTHIN ROT POUCH EXPT. PLANTS GROWN 
IN PASTEURIZED SOIL ARTIFICIALLY INFESTED WITH F. SOLANI F. SP.
 
PHASEOLI FROM SEED RECEIVING VARYING CONU.. OF RHIZOBIUM SHOWED A 
SIGNIFICANT REDUCTION ROOT THESEIN ROT. DATA SUGGEST THATTHE
 
POTENTIAL EXISTS FOR CONTROLLING FUSARIUM ROOT ROT THROUGH SEED
 
INOCULATIOI WITH NODULATING RHIZOBIUM STRAINS, 
 WHICH ARE ALSO
 
HIGHLY ANTAGONISTIC TO F. SOLANI 
 F. SP. PHASEOLI. [AS). 

053916435 CAMPBELL, C.L.; PENNYPACKER, S.P. 1980. Distribution of hypocotylrot caused in snapbean by Rhizoctonia solani. Phytopathology 70(63:521-525.
Engl., Sum. Eng., 27 Refs. 

Phaseolus vulgaris. Snap bean. Rhizoctonia solani. tlypocotyls. Rots. Fusanumoxysponim.
Plant injuries. Etiology. Statistical analysis. Field experiments. 

Hypocotyl rot caused by Rhizoctonia solani is a potentially destructive disease whereversnap beans are grown. Six snap bean fields in central Pennsylvania, USA, were selected anda 0.4 ha section of each was divided into 100 contiguous 6 x 6 m quadrats. Plants wereremoved from each quadrat and hypocotyls were evaluated to determine the no. of infectedplants/quad-rat and no. of lesions induced by 2. solaniiquadrat.The presence of R. solani inlesions was verified by standard isolation and identification techniques. Variance-to-meanratios of infected plants/quadrat were not significantly greater than unity for all samples,and data for each sample were adequately fitted by the Poisson distribution function whichindicated a random dispersion of infteted plants. Fungal lesions were clustered, as indicatedby variance-to-mean ratios greater than unity for all samples and the goodness of fit of alldata sets by the negative binomial distribution function. (Author'ssurnnlar)y) E03 
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16434 CAMPB-.LL, C.L.; PENNYPACKER, S.P.; MADDEN, L.V. 1980. Progres.sion dynamics of hypocotyl rot of snapbean. Phytopathology 70(6):487-;94. Engl.,
Sum. Engl., 19 Refs., l[us. 

t'hascolus iialaris.Rhizoctonia solani.Fusariumsolaniphaseoli. Rots. lypocotyls. Diseaseseveritv. Timing. Statistical analysis. Field experiments. USA. 
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Severity of snap bean hypocotyl rot induced primarily by Rhizoctonlo solant and 
in part by Fusarium solant f. sp. phaseoli, was evaluated in 22 fields inPennsylvania, USA, 
in which snap beans were grown commercially in 1977-78. The 11 fields selected each yr 
were planted to 6 cv. in 1977 and 5 in 1978. Disease toverity was estimated at weekly 
intervals for each field as the proportion of hypocotyl surface ctvered by lesions; the 
assessments were made on 50 arbitrarily selected plants from each field. The "simple 
ipterest" disease model was not appropriate for describing the epidemics as indicated by
the shape parameter of the Weibull distribution function. Disease progress was, however, 
adequately described in all cases with a quadratic 1st-difference regression model and in 
some cases with only a linear term in the regression model. A hierarchical cluster analysis 
performed by using 6 disease progress curve elements identified the presence of at least 2 
epidemic types for each yr. The 2 types could be differtntiated largely on the basis of rate 
of disease progression. (Author'ssummary) E03 

0541 
18785 CERVONE, F.; AhDEBRHAN, T.; COUTTS, R.H.A.; WOOD, R.K.S. 1981.
 

Effects of French bean tissue and leaf protoplasts on Colletotrichum
 
lindemuthianum polygalacturonase. Phytopathologische Zettschrift
 
102(3/4):23b-246. Engl., Sum. Engl., Germ., 21 Refs., Illus.
 

Phaseolus vuljaris. Colletotrichum lindemuthianum. Enzymes. Plant tissues.
 
Rhizoctonia solani.
 

The activity of pelygalacturonase from Colletotrichum lindemuthianum was
 
greatly decreased tollowing exposure to intact tissue and isilated living
 
protoplasts from bean cv. Canadian Wonder plants but not by tissue from
 
potato, carrot, and turnip. Polygalacturonases from Rhizoctonia irapariae,
 
r,.solani, and Trichoderma koningil were little affected by Dean tissues.
 
Decrease of enzyme activity caused by bean tissue was partially. nullified
 
by certaitn sugars or by treating tissue with heat, chlorocrn., or sodium
 
pcriod.te. The permeability of bean cotyldon cells was increased by
 
polygalacturonase from C. lindemuthianum but not by polygalacturonases from
 
R. fragariae and R. solani. (Author's summary) E03
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0542 

CROSSFAh, D. F. et at. control of Rhizoctonia root-rot of snapbean: low volume In
the-furrow versus high vDlume preplant fungicides sprays. Plant Disease Re
porter 47(2):109-111. 1963. Engl. Sum. Engl. 6 Refs. 

Phaseolus vulgaris. Pests. Diseases and pathogens. Hycoses. Rhizoctonta soiani. 
Disease control. Chemical control. Field experiments. Cultivars.
 

The effectiveness of in-the-furrow application of fungicides for control of Rhizoc
tonis root-rot of snapbean was evaluated at a field site where the disease was a 
problem. Chemicals were applied as low-volume sprays at 40 gallons/acre delivered 
behind the planting shoe and wetting the seed and soil in the furriw as the seed 
dropped into the row. Of 18 treatments evaluated only Terraclor at 5 and 10 lb/acra 
were out-standing; however, thiram (6 lb), folpet (10 lb). and Miller 658 (8 Ib) per 
acre in-the-furraw, and Terraclor (10 Ib) per acre worked into the soil prior to 
seeding, resulted in significant reduction'of root-rot. (Author's sutary). 

0543 
7083 DEAKIN. J. R. and DI KES. P. D. Breeding snap beans for resistance to diseases 
caused by Rhi:otuniuasolani Kuehn. HortScience 10(3):269-271. 1975. Engl.. Sum. Engl.. 
14 Refs.. Illus.
 

PhasteIus vulgari.%. Rhizoctonia soani.Inheritance. Itost-plant resistance. Cultivars. Seed color. 
Productivity. Disease control.
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Resistance to Rhizoctonia solaniwas highly heritable in french beans ( Phaseolus vulgaris L.) and 
could he transferred easily to lines with high productivity and acceptable quality Resistance was
associated with colored seed. Attempts to obtain white-seeded lines with resistance were not
successful because of epistatic effects. The only barrier to the use ofcu!tivars resistant to R. .olant 
is industry's refusal of colored-seeded lines, as based on current quality standards. A selection 
method to obtain near-white-seeded lines is discussed. (Authors summanr) E03 GU1 

0544 
1A963 DHINGRA, O.D. and MUCHOVEJ, J.J. Pod rot, seed rot. and root rot ofsnap
be'an and dry bean caused by Fusarium semitectum. Plant Disease Reporter 63(1):84-87. 
1979. Engl., Sum. Engl., 7 Refs., Illus. 

Phaseohs vulgaris. Fusarium sernitectum. Pods. Seed. Rot. Roots. Seed production. Brazil. 

A pod and seed rot of french beans caused by Fusariutm semitectum was observed in a seed
production field in Minas Gerais, Brazil. during aprolonged rainy period, resulting in total loss of
the crop. Pathogenicity tests in the greenhouse on nonwound inoculated pods of french and dry
beans showed that under prolonged humid conditions, a soft pod rot develops; whereas under
intermittent conditions of high humidity, rusty brown circular or elongated lesions are formed. 
Seed infection occurs in both cases with severe infection under prolonged humid conditions. 
Nonwound inoculation of roots with spore suspensions of F. sernitectun or by planting and
infected seed near bean seedlings resulted in root rot. and the reddish brown lesions progressed
upward. Greenhouse tests confirmed the field observation that F. sernitecturn can be a serious 
pathogen of beans under humid conditions and can cause considerable economic losses.
 
(Author's sumnmnarv) E03 D04
 

0545 
5628 DIIING RA. 0.1). intermiaiis seedborne ruwArturn .s,ttnctun and Phoinopsis sp.
affecting dry and snap bean seed quality. Plant Disease Reporter 62(6):509-512. 1978. Engl., 
Sum. Engl.. 7 Rcfs.. Illus. 

Phaseolus vulqaris. Rhizoctonia solani. Macrophomina phaseoli. Fvsarium solani phaseoli.
Seed. Laboratory experiments. Culture media. Cultivars. Brazil. 

Seeds from 7 samples of 5 (try bean cv. (Carioca. Rico Baio, Roxinho. Rico 23 and Toa) and 6
samples of 4 french bean (Blue Lake. Manteiga, Macarr~io. and Companheiro Nacional), grown
during the rainy ,eason in Minas Gerais. Braiil,were assayed for seed-infecting fungi. Surface
disintested seeds scre plated on streptomycin-PDA and incubated at 24 = 21C under continuous 
light. Iusariun verhtcturn (3-85*) occurred in all samples: Phomopsis sp. (Diaporihe
pha.woorurno.which occurred in 9 samples, was more common in dry than in french beanseeds. 
Occurrence of Rhizoctonia so ant was up to 27% in trench beans and 4% in dry beans, whereas 
Alacrophomnia phaseolina occurred up to 8€'- in dry bean seeds only. Seeds with these fungi did 
not germinate. Trchotheciunt roseuwn was isolated from only dry bean cv. Rico laio (8%) and
Roxmnho (701-4 Colletotrichunm dematium f. runcata (4-30%) occurred in 3 samples. F. 
semitectum and C dematium f. truncata penetrated through uninjured french beanpods
inoculated with 2 ml of 104 spores/ ml spore suspension of either fungus. Seeds removed from
inoculated pods were discolored and yielded the respective fungus upon isolation. This is the Ist 
report of the association of F.semitectum, Phomopsis sp. and T.roseum with the reduced quality
of bean seeds. (.Author's summary) E03 

05468997 DICKSON, M. H. and BOETTGER, M.A. Breeding for multiple root rot resistance 
in snap beans. Journal of the American Society for Horticultural Science 102(4):373-377. 
1977. Engl., Sum. Engl., 12 Refs. 
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Phaseolus vulgaris. Fusariumsolaniphaseoli. Pythium ultirnum. Rhizoctonia solani. Bean root 
rots. Inheritance. Host-plant resistance. Seed color. Plant breeding. USA. 

Inheritance of resistance to Pythium, Fusarium and Rhizocionia in french beans (Phaseolus 
vulgaris) was studied for 3 populations involving a common resistant parent (Cornell 2114-12) 
and 3 different susceptible parents. Pthiurn resistance was strongly associated with colored seed 
but resistance was found in some white-seeded segregants and was widely influenced by degree of 
susceptibility of white-seeded parents. In contrast to the widely accepted theory that colored seed 
and resistance to Rhizoctoniapre tightly linked, Rhizocionia resistance seemed to be independent 
of seed color. Heritability for Rhizoconia resistance was 0.75 and 0.65 1or broad- and 0.32 and 
0.29 for narrow-sense heritability. Resistance to all 3diseases was independent and qnantitatvely 
inherited. Correlations for resistance to Pthiuom and Fusiriuni in F .with F 3 selections (r= 
0..557**) were in line with heritability expectations. In the Rhzoctoma selections, generation-to
ge,.,aoion ,urr-Iation was high (r = .90**) among those with the best resistance hut only 
moderate among those with moderate resi;;tance. In view of the low narrow-se; ",ritabihty, 
selection for resistance in later rather than earlier generations should be more effective. (Authors 
summary) E03 GO 

0547 
3783 DICKSON, M.H. Root rot tolerance In snap beans. New York's Food and Life 
Sciences Quarterly 6(2): 16-17. 1973. Engi., Illus. 

Phaseolus vulgaris, Pi.thium debar vanum. Fusartum ox'ysporun. Thielaviopsts basicola. Bean 
root rots. Roots. Host-plant resistance. Cultlvars. USA. 

Of 18 Phaseolus vulgaris selections derived from P1203958, which is tolerant to Piythium, 
Fusarium and Thielaviopsis spp.. several showed tolerance to all 3 pathogens and gave higher 
bean yields than commercial varieties and were of comparable quality. Some selections have 
large, coarse roots and may be resistant to damage from wind or drought. (Summary by Plant 
Breeding Abstracts) E03 

054B 
16044 DIXON. R.A.; DY, P.M.: MURNl Yl. D.L.; \VlITI III-AD, I.M. 1981. 
Dose responses for (olletotrichuut lindcmuthianum elicitor-mtediated enzyme 
induction in French bean cell suspension cultures. Planta I51:272-280. l'ngl., SuIt. 
Enil., 32 Refs.. Illus. 

Phaseolus tlugaris. (tClettrichtun licldoithianum. PIhytoalexins. Culture media. 
llypocotyls. Plant tissut.,. Fnzymes. Analysis. lant phy.iological processes. 

The induction of l-pienylalanin e antutonia'yasc (PAL I.C 4.3.1.5) and tlav.ni'one svnthtase 
in French bean cell sUspelis )n cultures tI rc;punsc to lhcat-rcleascd _,icitor troit cell walls 
of tie fungu Collewttrihtam lindowtthiantm ki highly deLpen deit up ot chlitIto r ctolon. 
The elicitor doie-responts- curve for I'AL induction shows 2 taxitti it approx. 17.5 and 50 
gig elicitor carbohs.dratcinl culture, whereas the tflavnone svnthasc response shows one 
maximun at approx. 100 turg/ol. Tie PAL ree is independent the ehcit r conch.Sott of 
preseit during the lag phase of enzyme induction: it' the initial elicitor conch. is increased 
after 2 i by addition of extra elicitor, or dccreascd Is dilution ot the cultures, the (lose 
response curves obtained reflect the concri. of elicitor present at the time of harvest. PAL 
induction is not prevented by addition of methyl sugar derivatives to the cultures: c-tiethyl
D-glucoside, itself a weak elicitor of PAL activity, elicits a multiphasic PAL response when 
increasing conch. are added in tie presence of Colletotricltino elicitor. Eight fractions with 
different monosaccharide compositions, obtained from the crude elicitor by gel-filtration, 
each elicit different dose-responses for PAL induction; the response to utnfractionated 
elicitor is not the sum of the responses to the isolated fractions. There is no correlation 
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between the ability of the fractions to induce PAL in the cultures and theirability to act as
elicitors of isoflavonoid phytoalexin accamulation in bean hypocotyls. (Author'ssummary)
E03 

0549 
18733 EBP1AHIM-NESBAT, F.; HOPPE, H.H.; IHEITEFI2S-S, R. 19K. Ultrastructural 

studies on the development of Vromvces nhaseoli in bean leaves protected
by elicitors of phytoalexin accumulation. Phytopathologische
Zeitschrift 103:261-271. Engl., Sun. 
Engl., Germ., 22 Reis., illus.
 

Phaseolu. vularis. Snap beans. Uro r'ces phasecli. Inoculation. Disease 
control. Fhyroalexins. Etiology. 

Glucans, 
which elicit phytoalexin accumulation, were infiltratrd into
primary leaves of susceptible French bean cv. Favorit. When leaves were
inoculated with uredospores of Uromvces phaseoli, 5 days ater elicitor 
treatment, rust development was completel inhibited. Elicitor treatmenthad no effect on spore germination and appressoria forltation of leafsurfaces. Two dayv. after inoculation 
in treated leaves many substomatal
vesicles were destroyed or 
heavily damaged. Some apparently morphological

normal vesicles were also detected. They allowed scattered intercellular

growth of the rust 
fcngus, however, no haustoria could be found in the
treated Lissue. The absence of haustoria was apparently related co the

deposition of electron-opaque material 
between the plasmalemma and cell
wall of plant cells at the sites of contact between hont ani fungal cells.
These deposits were found in the 
treated tissue 2 days after inoculation in
 
response to contact with disorganized substomatal vesicles and cells of
intercellular hyphae. 
 Host cells containing deposits showed sometimes

disorganized 
membranes and cytoplasm. In elicitor-treated, noninoculated 
tissue as well at;in water-treated, inoculated control tissue 
no comparable

deposition of electron-opaque matorialvwas observed. 
 (Author'i. suary)
 
E03
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18092 GALINDO, J.J.; ABAWI, G.S.; TIURSTON, l1.D. 1982. Variability 
among isolates of Rhizoctonia solani associated with snap bezn l.ypocotyls and 
soils in New York. Plant Disease 66(5):390-394. End., Sum. Engl., 18 Refs. 

Phaseolus rulgaris. Leaves. Htypocotyls. Rhjizoctonia solani. Virulence. Isolation. Snap beans. 

The 33 isolates of Rhizoctonia solani associated with snap bean hvpocotyls and soils inl NY,
USA and 6 from bean leaves in Colombia varied considerably in growth rate, sclerotial
production, color of vegetative hyplac, and zonation in culture . A positive association was
found between virulence to beans and growth rate. Disease severity generally was greater
at higher soil moisture and higher RIM. Isolates from NY varied from weakly to highly
virulent on Irvpocotyls. Several caused damping-off but most only reduced plant growth.
Isolates \with fast to intermediate growth rates could also infect leaves. All the Colombian 
isolates were highly virulent to both hypocotyls and leaves. Such virulence differed widely
between anastomosis groups (AG) but not within each 01' the 33group. NY isolates, 18 
were in AG4. 4 in AG-I, 5 in AG-2, and none in AG-3. All 6 Colombian isolates were in 
AG-1. (A ttthor'ssummary) E03 

6036
 

0551GAY, J. D, Effects of temperature and moisture on snap bean damping-off caused bythree isolates of Pythiu, myrtotylum. Plant Disease Reporter 53(9):707-709.
1969. Engl., Sum. Engl. 4 Refs. Illum. 

Phaseolus vulgaris. Dilsesses and pathogen., Pests. Pythiwn myriotylum. Bean 
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damjpins-off. ycoies. Terpersture. Water requiredents (plant). Laboratory ex
pericents. Stems.
 

Thre isolatea of Pythium myriotylum Drechs. differed in virulence when compared on 
bean (Phaseolus vuhnris). Field isolates obtained from infected plants and infested 
soil were more virulent than an isolate obtained from a greenhouse-grown infected 
bean. Damoing-off reached 'a maximum with all isolates at 30-35C. Hoisture availa
bility did not aignificantly influence the amount of damping-off. P. myriotylum could 
be isolated during the summer and fall months from greenhouse-=&intained soil; but 
the fungus could not be isolated during the itincar months from the same soil main
tained at 30-32". (Author' msry) 
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20018. GOMES, J.L.L.; DHINGRA, O.D.; SILVA, R.F. DA. 1986. 
INFLUENCE OF FOLIAR APPLICATION OF FUNGICIDES DURING RAINY AND
 

NON-RAINY PLANTING SEASON ON FUNGAL SEED INFECTION OF SNAPBEANS. 
FITOPATOLOGIA BRASILEIRA 11(1):163-169. EN. SUM. EN., PT., 15 
REF. (DEPTO. DE FITOTECNIA, UNIV. FEDERAL DE VICOSA, 36.570 
VICOSA-MG, BRASIL I
 

THE EFFICACY OF FOLIAR APPLICATION OF FUNGICIDES IN REDUCING 

SYMPTOMATIC AND ASYMPTOMATIC INFECTION OF SNAP BEAN SEEDS WAS 
STUDIED DURING THE NONRAINY AND RAINY SEASONS IN IGARAPE (MINAS 
GERAIS, BRAZIL). FUNGICIDES USEDWERE BENOMYL, CARSENDAZIM, AND 
RH2161 (EACH 14IXED WITH MANCOZEB], AND THIABENDAZOLE AND 
THIOPHANATE-METHYL, APPLIED AT POD FORMATION, SEED FILL, AND SEED 
MATURATION STAGE. IN THE RAINY SEASON EXPT. 3 PLANTING DATES WERE 
USED. THE APPLICATION OF FUNGICIDES CONSIDERABLY INCREASED TOTAL 
YIELD BUT, IN GENERAL, HAD LITTE EFFECT, IF ANY, ON FUNGAL 
INFECTION OF SEED IN THE RAINY SEASON. FUNGICIDES OF THE 
BENZIMIDAZOLE GROUP CONTROLLED COLLETOTRIGIUMTRUNCATUM AND FUSARIUM 
SPP., BUT TREMENDOUSLY INCREASED THE INCIDENCE OF ALTERNARIA 
ALTERNATA. IN THE NONRAINY SEASON EXPT., FUNGICIDES, IN GENERAL, 
SIGNIFICANTLY INCREASED TOTAL YIELD AND REDUCED THE PROPORTION OF 
SEEDS WITH BOTH SYMPTOMATIC AND ASYMPTOMATIC INFECTION; HOWEVER, 
FUNGICIDES OF THE BENZIMIDAZOLE GROUP SIGNIFICANTLY INCREASED A. 
ALTERNATA-INFECTED SEEDS. (AS). 
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21568 GOMES, J.L.L.; DIINGRA. O.D. 1983. A! .2rnarla lternata - a serious 

pathogen of white colored snap bean (Fha:seoh,,; vulpazis) seeds. 
Fitcrpatologia" Brasilcira 8.(1):173-177. Enji., -um. Engi., ?ort., 10 
Refs., Illus. [Depto. de Fitotecnia, Univ. FedpraL de Vicotia. 3b.,70 
Vicosa-MG, Brasil)
 

Phaseolus vulgaris. Alternaria alternata. SymptomatoLogy. Snat heans. 
Brazil.
 

klternaria allernata is described as a patho:,r, -1 snap Iean * seed. 
Symptomatic intection occurs when wet conditions prev il durin; i.-e f l! 
to seed aturativn stage. In relatively drier conditions :;eed .nrcsction 
may occur but symptoms are not produced. Artificial inoculation of bean 
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plants with the fungus produced typical symptoms of 
pod flecking, necrosis
 
on stem and petiole, and discoloration 

benzimidazole-group fungicides increases 

of s
disease 

eed. Appli
incidence. 

cation of 
(Author's 

summary) E03 

0554 
4373 GOTH, R.W. A quasi-parasite of bean pods: Fusarium oxyspor 
Phytopathology 56(4):442-443. 1966. Engi., Sum. Engl.. 4 Refs., Illus. 

Phaseolus vulgaris. Fusarium oxysporium. Hosts and pathogens. Laboratory experlme 
Cultivars. 

When Fusarium oxvsporum is provided with an additional food base, it is capable of causir 
pod decay of french beans (Phaseolus vulgaris). Glucose, various N sources, plant debris and 
sap exudates from injuries were all sufficient food bases for lesion development on bean pc 
(Author's summary) E03 

0555 
28257. HAMIDAN, M.A.M.S.; DIXON, R.A. 1986. DIFFEFENTIAL 
BIOCHEMICAL EFFECTS OF ELICITOR PREPARATIONS FROM COLLETOTRICHI
 
LINDEMUTHIANUM. PHYSIOLOGICAL AND MOLECULAR PLANT PATHOLOGY 
28(3):329-344. EN. 41SUM. EN., REF., IL. (DEPT. OF
 
BIOCHEMISTRY, ROYAL HOLLOWAY COLLEGE, UNIV. OF LONDON, EGHAM 
HILL, EGHAM, SURREY TW20 OEX, ENGLAND) 

FOLYSACCHARIDE-CONTAINING ELICITOR PREPARATIONS FROM THE CULTURE 
FILTRATEAND CELL WALLS OF COI.LETOTRICHUM LINDEMUTHIANUM HAD BROADi 
SIMILAR MONOSACCHARIDE COMPOSITIONS. BOTH PREPARATIONS INDUCED 
PHENYLALANINE AMMONIA-LYASE, CHALCONE SYNTHASE, AND CHALCONE 
ISOMERASE EXTRACTABLE ACTIVITIES IN BEAN CELL SUSPENSION DJLTURES; 
HOWaEVER, ALTHOUGH PHYTOALEXIN ACCUJ!LATION WASOBSERVED IN RESPONS 
TO THE 2 ELICITORS IN BEAN ENDOCARP TISSUE, THE CULTURE FILTRATE 
ELICITOR INDUCED ONLY PHASEOLIN IN BEAN CELL SUSPENSION CULTURES 
WHEREAS THE CELL WALL ELICITOR INDUCED BOTH KIEVITONE AND 
PHASEOLIN, THE LATTER TO A CONCN. 70 TIMES GREATER THA!' THAT 
INDUCED BY THE CULTURE FILTRATEELICITOR. ONLY THE CELL WALL 
ELICITOR INDUCED DEPOSITION OF WALL-BOUND PHENOLICS IN BEAN 
CULTURES, AND DIFFERENCES WERE ALSO OBSERVED IN THE EFFECTSOF THE 
ELICITOR PREPARATIONS ON LEVELS OF FREE AND ESTERIFIED 
HYDROXYCINNAMIC ACIDS. INDUCTION OF PROLYL HYDROXYLASE EXTRACTABLE 
ACTIVITY WAS OBSERVED IN RESPONSE TO BOTH ELICITORS, ALTHOUGH 
INCREASED ACCUMULATION OF HYDROXYPROLINE IN THE CELL WALLS OF 
SUSPENSION-CULTURED BEAN CELLS WAS ONLY INDUCED FOLLOWING 
TREATMENTS WITH CELL WALL ELICITOR. THE RESULTS ARE DISCUSSED IN 
TERMS OF THE COORDINATION AND REGULATION OF INDUCED RESPONSES, A
 
THE POSSIBLE NEED FOR MORE THAN ONE ELICITOR TO INDUCE SUCH CHANGE 
IS CONSIDERED. (AS). 
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25387. HEATH, M.C. 1984. RELATIONSHIP BETWEEN HEAT-INDUCED
 

FUNGAL DEATH AND PLANT NECROSIS IN COMPATIBLE AND INCOMPATIBLE 
INTERACTIONS INVOLVING THE BEAN AND COWPEA RUST FUNGI. 
PHYTOPATHOLOGY 74(1):1370-1376. ENGL. 
SUM. ENGL., 27 REFS.,
 
ILLUS. (BOTANY DEPT., UNIV. OF TORONTO, TORONTO, ONTARIO,
 
CANADA M5S IAI) 

POSTINOCULATION HEAT TREATMENT OF BEAN AND COWPEA LEAVES INFECTED 
WITH THEIR RESP. COMPATIBLE RUST FUNGI (UROMYCES PHASEOLI VAR.
 
TYPICA AND VIGNAE, RESP.) RESULTED IN THE SEEMINGLY RAPID DEATH OF 
THE FUNGUS AND THE ENCASEMENT OF HAUSTORIA. BROWNING OF INVADED 
CELLS WAS RARE AND, ALTHOUGH DISCOLORED FLECKS DEVELOPED ON BEAN
 
LEAVES HEATED DURING UREDIUM FORMATION, THIS WAS CAUSED BY THE
 
BROW/NING OF THE FUNGUS AND CELL WALLS OF THE 
 PLANT, RATHER THAN THE 
PLANT CYTOPLASM. THE RESULTS SUGGEST THAT THESE FUNGI DO NOT
 
RELEASE PRODUCTS DURING DEATH THAT 
 CAUSE SIGNIFICANT NECROSIS IN 
SUSCEPTIBLE TISSUE. IN AN INCOMPATIBLE COMBINATION OF BEAN AND THE 
BEAN RUST FUNGUS, NID IN INFECTIONS OF THE SAME FUNGUS IN THE 
NONHOST SPECIES, COWPEA, FLUORESCENCE MICROSCOPY REVEALED NO SIGNS 
OF HAUSTORIUM DEATH BEFORE THAT OF THE INVADED PLANT CELL.
 
POSTINOCULATION HEAT TREATMENT 
 APPLIED TO THESE PLANT-FUNGUS
 
COMBINATIONS INHIBITED THE NORMAL PLANT CELL NECROTIC REACTION IF
 
APPLIED EARLY ENOUGH. HEAT TREATMENT APPLIED LATER HAD NO EFFECT Ot' 
THE FREQUENCY OR EXTENT OF PLANT BROWNING, INDICATING EITHER THAT
 
THE BROWNING HAD BEEN IRREVERSIBLY TRIGGERED 
 PRIOR TO HEATING OR
 
THAT THE FUNGUS HAD REACHED A STAGE OF DEVELOPMENT AT WHICH
 
RECENTLY-FORMED, CONSTITUTIVE, NECROSIS-CAUSING FACTORS WERE
 
RELEASED DURING 
 FUNGAL DEATH. IT IS SUGGESTED 1h1i 1HE FORMER 
HYPOTHESIS IS THE MORE LIKELY AND THAT THE INITIATION OF PLANT
 
NECROSIS IN THE INCOMPATIBLE INTERACTIONS EXAMINED REQUIRES SOME 
ACTIVITY OF THE LIVING FUNGUS. (AS).
 

0557
19938 HEATH, M.C. 
 19F3. Relationship between developmental stage of the

bean rust fungus and increased susceptibility of surrounding bean tissue
 
to the cowpea rust fungus. Physiological Plant Pathology 22(l):4.5-50.

Engl., Sum. Engi., 11 Eefs. [)ept. of Botany, Univ. of Toronto, Toronto, 
Ontario M5S lAI, Canada]
 

Phaseolus vulRaris. U1rorvceF phaseoll. Etiology. Snap beans. Canada. 

Primary leaves of bean cv. Pinto were inoculated with the nunpathogenic
Uromvces phaseoli var. vignne (U. vignae) on one surface and with the
pathogenic U. phaseoli var. tvpica (z. annendiculatus) on the other. Thepathogenic Tungus was applied so that it would be at differing stages of
development at the time that the cowpea rust should have attempted
(normallv unsuccessfully) to form its Ist haustorium. More infection 
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hyphae of the cowpea rust 
produced haustoria at 
sites where the 2 fungi
were in close proximity, but only where the 1st haustorium of the bean rust
 
was probably maturing, or had already formed, at 
the time of initiationthe haustorium of U. vignae. The presence of an lnfvti= hyphL, without 

of
 
a
lausLorium, of the pathogen did not sees to enhance frequency of haustorium

production by U. vignae, even though exudates from these hyphae have beenshown to have such an effect when injected into bean tissue. These resultssuggest that the increased susceptibility of tissue detected bv double

inoculation expt. involving compatible and 
 incompatible rust fungi is most
likely to be the consequence of successful haustorlur formation by the
pathogen; apparently such. expt. cannot be relied; upull to select types of
induced susceptibility which are active before the 1st hauistorium isinitiated and which may e responsible for allowing this hausterium to
 
form. (Author's summary) EC3
 

0558
 
16045 HLATIt, M.C. 1981. The suppression of the development of flicon.
containing deposits in French bean leaves by exudates of the bean rust fungus and
extracts from bean rust-infected tissue. Physiological PLant Pathology 18:149-155. 
Engl., Sum. End., 9 Refs., Illus. 

Phaseolus vu!oaris. Uroriyccs phseoli. Host-plant resistance. hIoculbtion methods. Leaves. 
Plart tissues. (rology. Electron microscopy. 

Extracts of be!11 :0uct-infeCted French bean leave;, when inccted into uninroculated French
ban tissue, Increased the requency of haus orilasubsequeri:1 pi,duced by Uromvccspha
Sco!i vat. v:,:a-.,(',hc'v.'caest furnius); iii ccrrel. ti, the incidence of Si-containing,
clectri-eatu c d:puc::1' at intccton tie cd. Thv
icr., 
 c:o these ex'iacts on laLs
ionumr Iornimon was influiencetd hv fie ahc of tile l.s, the,roni %Iich extracts were 

aye
Made, and the cof the leaves into which they were injected. Lxudates trmm infectionszructures of t,. phaseoli var. [,pica (the bean rust funiius also increased haustorium 
production by l.:'ti', and 1nt'eer al,both Cx trictsU phaseol; %'r.- ind exudates were less
eff-cti c IIIolder tIrench bean leaves. Such leaves also wcrc moc resistati t to bean rustflrrtc.2i 
 i0ll eitesat which 


elope', 1i,::Ie ,cOM idarl;3 


'rdc .itl as I:;pir, to,the lncre , ut). :riu~. 110 hiatlStolia 
, "ee i,at a 'c.rsL ponii lllltce in tle incitdClCe o Si

cotlli r,.u 12,c';I t... inje'.ni" , . cx(,C Uce, ttile , iniiecled tissuc increased theI:ncidtlc af hwu,;ou pnoduccd lV ( pi:eSc'i sa. tViic,: 1 1 the "' alder leaves. These re
suits sc t:'u t I, ':pie Otmi s i )tlI that ' lI of U. jphac(si V~lr.1)1'PCC, t)invade its scecl,,stsec:c. Lll%'a.iti ltI t tcelnL:Id )\it-ability to suppres; the deposition of
Si-colitalrlli, depoits, wilih wou!d ollieris ,C prevent the development of ie 1st 
haustonurn. .-luritor's sumtmt.ij 1-03 
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13516 
 H IATlt. M.C. Partial characterization of the electron-opaque deposits
formed in the non-host plant. french bean, after cowpea rust infection. Physiologi
cal Plant PathoIoIgy 15:141-148. 1979. Enrgl.,Sum. tingi.. 25 Refs.. Illus. 

Phaseolus vulgaris. Uronz.cVCC phayeohi. Hosts and pathogens. Leaves. Electron microscopy. 
Cytokinins. 

Phascolustulearis cv. respond to Uromyces phasculivar. vignac infection by the production
of these deposits ontthe surrounding meophyl cellwallk. Deposition was inhibited by prior
treatment of the leaves with actinomecin D, cycloheximide and blasticidir S,and was elic
ited by washings fron lungal inection structures or. less reliably, by injection of water.Energy dispersive X-ray (EI)Xt analysis of the deposits revealed silicon as the only element
(with an atomic number of 11 or higherl present in significant amounts. Concn were
roughly proportional to the amount of electron-opaque material present and no silicon wasdetected in walls lacking such deposits. Cytochemical tests at the light microscope level 
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suggested that deposits only rarely contained high levels of phenolic compounds. SimilarlyEDY. analysis of FeCl3 -treated tissue revealed only low levels of bound iron (possibly indicative or phenolic compounds) in the deposits while higher levels were found in deposit
lacking walls of cells in the immediate vicinity of the fungus. These results suggest that sillcon, rather-than phenolic compounds, is the primary electron-opaque k'uiipunlent o1 mewall deposits formed in this non-host interaction, and that, contrary to suggestions for silicon deposition in some other situations, the formation of these deposits is controlled bymetabolic activity of the protoplast. (Author's supnmarv' E03 

26544. HEUVEL, J. VAN DEN.; 
0560 

WAlihHHEUS, L.P. 1985. PECTIC
 
ENZYMES ASSOCIATED WITH PHOSPHATE-STI ULATED INFECTIGII OF FRENCH 
BEAN LEAVES BY BOTRYTIS CINEREA. NETHERLANDS JGURNAL OF PLANT 
PATHOLOGY 91(6):253-264. ENGL., SUM. ENGL., GERM., 13 REFS.,
 
ILLUS. 
 (WILLIE COMMELIN SCHOLTEN PHYTOPATHOLOGICAL
 
LABORATORY, JAVALAAN 20, 3742 CP BAARN, THE NETHERLANDS) 

A STUDY WAS CONDUCTED TO FIND A POSSIBLE CORRELATION BETWEEN PECTIC 
ENZYME ACTIVITY AND PHOSPHATE-STIMULATED INFECTION OF FRENCH BEAN

LEAVES BY BOTRYTIS CINEREA, AND TO INDICATE WHICH PECTIC 
 ENZYMES,
 
IF ANY, ARE ASSOCIATED IN PARTICULAR 
 WITH PENETRATION. B. CINEREA
 
READILY PRODUCED POLYGALACTURONASES 
 AND PECTIN ESTERASES IN SHAKE
 
CULTURES OF RICHARDS' MEDIUM 
 CONTAINING ORTHOPHOSPHATE AND HO
 
PECTINACEOUS MATERIAL 
 OR GALACTURONIC ACIC. IN INOCULUM DROPLETS
 
CONTAINING GLUCOSE 
 AND KH2PO4 OR GLUCOSE AND NA-ATP, WHICH WERE
 
USED TO EVOKE A SUSCEPTIBLE REACTION IN 
 FRENCH BEAN LEAVES, B.
 
CINEREA PRODUCED PECTIC ENZYMES. HOWEVER, 
 IN INOCULUM DROPLETS
 
CONTAINING GLUCOSE 
 BUT LACKING PHOSPHATE, USED TO EVOKE A RESISTANT

REACTION, ACTIVITIES OF PECTIC 
 ENZYMES REBIAINED LOW. AS THE ENZYME 
ACTIVITIES ALREADY INCREASED DURING THE PENETRATION STAGE OF THE 
INFECTION PROCESS, IT IS ASSUMED THAT THESE PHOSPHATE-STIMULATED 
ACTIVITIES OF PECTIC ENZYMES ARE, AT LEAST PARTIALLY, RESPONSIBLE
 
FOR THE PHOSPHATE-STIMULATED 
 SUSCEPTIBLE INTERACTION BETWEEN FRENCH 
BEAN LEAVES AND B. CINEREA. ELECTROPHORESIS IN PECTIN-
POLYACRYLAMIDE GELS SHOWED THAT 2 POLYGALACTURONASES WITH A HIGH 
ISOELECTRIC POINT VALUE WERE ASSOCIATED WITH THE PENETRATION STAGE 
OF THE INFECTION PROCESS. (AS). 

056120685 IIFAJVEL, J. VAN DEM; WATEREU, L..P. 1983. Conidial concentrationa& an important factor determining the type of prepenetration structuresformed by Botrvtis cinerea on leaves of French bean (Phaseolusvulgaris). Plant Pathology 32(3):263-272. Engi., 
Sum. Engl., lb Rets.,
Illus. (Willie Commelin Scholten Phytopathological Laboratory, .Iavalaan
20, 374.2 CP The,aarn, Netherlands 

Phaseolus vulgaris. Botrvtis 
cinerca. Snap beans. lsolation. Inoculation.

hlosts and pathogens. Pathogentcity. Netherlands. 

The effect of the nature and concn. of some infection-stimulating compounds 
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on the concn. of conidia, the isolate of Botr'tis cinerea, and the species
of host plant is described. Inoculations of primary leaves of French bean
with conidia of 
 B. cinerea, suspended in 
0.11 or 0.28 H glucose

supplemented with 0.067 Ht KIPO Ib 4 or mM Na-ATP as infection stimulants,yielded mostly spreading le-ions. Light microscopy revealed that the
fungus could develop 3 types of prepenctration. structures 
from which
penetraLion started: germ 
tube apices (t;A)either nonswolien or appearing
as an appressorium-like 
swelling; appressoria (MA) of different forms
produced on branched 
germ tubes or superficial hypuae; and infection
cushions, (IC. These structures were also formed on 
leaves of cucumber andtomato. Pene.ration from the prepenetration !;tructures was 
not markedly
influenced by the glucose concn. ii the inoculum or by host plant species,
and varied only slightly 
with th, isulate of I. cincrea. Penc: tation
occurring from GA was greatly enhanced at hirh c,,i,I a or',. let. ' conidial conco., however, enhanced penetration ';t.rtiq :;,- ,..penetration from these structures also being dependent on the rur. thcstimulant added to the glucose In the inoculum. The hipiL 11,'L,,rtion of rAin inocula with a high conidial conco. was associated with, a rapidpenetration and a rapid formation of spreading lesions. (Author's su...Iry)
E03 

0562
15833 HEUVEL, J. VAN DIN Effect of inoculum composition on infection of
French bean leaves by conidia of Botrvuis cinerea. Netherlands Journal of Plant
Pathology 87:55-64. 1981. Engl.. Sum. Dutch., l-ngl.. 21 Refs., Illus. 

l'hascohs vuaris. Snap bean. Botrstis cinerea. Inoculation. Leaves. Symptomatology.
Laboratory experiments. 

Inoculation of leaves of french bean with sprays or small drops of a suspension of conidia ofBorritis cinerca gave rise to spreading lesions, lesions remaining restricted in size or to novisible necrosis. The of reactiontype depended on tie composition of tie inoculum. Instudies with drop inoculations with buffered inocula some of the factors involved wereanalyzed. The formation of spreading lesions depended on pH, type and molarity of the buffer. presence of glucose, and conch. of conidia in the inoculum. If the phosphate buffer used
in most of the inocula was replaced by monobasic phosphate, similar results were obtained.The reactions were not influenced by the propdrtion of K* or Na* ions in the phosphatebuffer. Inoculations with conidia suspended in a solution of 0.067 M phosphate buffer (pH5.0) or monobasic phosphate and 0.11 3/ glucose always evoked a susceptible reaction (theformation of spreading lesions). (Author's summtaryr) E03 

0563
13537 HEUVEL, J. VAN DEN and GROOTVELD, D. Formation of phytoalexins
within and outside lesions of Borrytis cinerca in french bean leaves. Netherlands
Journal of Plant Pathology 86:27-35. 1980. Engl., Sum. EngI., 11 Refs., Illus. 

Phaseolus vulgaris. Botrytis cinerea. Phytoalexin. .Host-plant resistance. Plant injuries.
Phaseolin. 

Rapidly spreading lesions and lesions restricted in size developed in primary leaves of french
bean in response to infection by Botrytis cinerea isolates BC-1 and BC-5, resp. These isolatescaused similar differential lesions in leaves of cucumber, flax, lettuce and tomato. To deter
mine whether phytoalexin accumulation was correlated with the resistant reaction in beanleaves, accumulation of phytoalexins was examined in necrotic areas of both types of lesionsand in their surrounding green tissues. Phaseollin was the predominant phytoalexin, bothinside and outside lesions, whereas phaseollidin and sometimes also phaseollinisoflavan werealways present in lower concn. Phaseollin accumulated earlier and to higher levels withinand around lesions of isolate BC-5 than of isolate BC-1. Relatively low concn of phaseollin 
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were detected in the more rcmote green areas, including the petiole, ot leaves bearing a 
spreading lesion. The phaseolUin metabolite, 6a-hydroxyphaseollin, was found only inside 
lesions and in a narrow zone around lesions of both types. Differing concn of phytoalexins 
I., '" th ttu t-,sie l nay riot be a da.u lI l fl tl,, t di ,i i2ia.tc ILtra.tions 
between B. cin.r'1, ai bean leaves, but are rather the result of it. (AutMor's Suimattlr)j L,7 

0564 
2077 HEUVEL, J. VAN DEN and O ROOTVELD, D. Phytoalexin prnduction in french 
bean leaves infected b) Botrytis cinerea. Netherlands Journal of Plant Pathology 84(2):37
46. 1978. Engl., Sum. Dutch, Engl., I I Refs., Illus. 

Phaseotus vulgaris..Borrvtis cinerea. Lea.es. Phytoalexins. Chlorophyll. Phaseollin. Analysis. 

French bean leaves were inoculated with 3 pathogenic and 2 nonpathogenic isolates of Botry11
cinerea and the infected tissues, containing either spreading lesions or lesions limited in size, were 
investigated for the presence of phytoalexins. In most cases phaseollin, phaseollidin,
phaseollinisoflavan, the phaseollin metabolite 6a-hydroxyphaseollin and a few unidentified 
antifungal compounds were found; phaseollin was predominant. The concentration of phaseollin
accumulating in leaves infected by the nonpathogenic isolate BC-5 was about twice as high as that 
in infections produced by pathogenic isolates. In contiast, leaves infected by the nonpathogenic
isolate BC-6 contained only low concentrations of phaseollin. The data do not provide strong
evidence that phaseollhn is the principal factor limiting lesion development. (Author's summary) 
E03 COO 

0565 
7943 H11'T..]., and MULIINS. CA. Chemical control ofsnup hean rust. 1ennessec 
I-arm and llot,'e Science 93:4-5. 1975. EM~l.. Illus. 

Pthaswol. vuliari.% LtoilvL't., pha.eoh Disease control. Chemical control. l.eaves. Yields. 
P(iliage. 

Bravo 75 Wat 3 lb acrc. Nla niate I) 80 W at 2 Ih acre. or 1.5 lb hravo- 2 lb %1 acre gavean,'ate 
good control of I rench bean r ust Trom 'svIh'iuseoht var. ttpca). Yields ratnced from 5 (ih to 
1059 lb acrc. cpumpared I itth 131111- acre or the control. Spraying at T-dav tcr,,a,, %k.asupcrlIor 
to spraying at 14-das intervals it, terms ot reduced disease intensity and increase i ylCdd 
(!Summari /).i ield (rp.s Ahstracts) 103 

0566
242 11 A.Ii. ;5 1 r' y , I 1:2';t t': ll'~!;eD , /!),'~' : 19t, -,. d iIV;Illo f 

%o)tgari :, [.I st ,,xI I I t tIl }ri ( tI II I.:',II anld -3 r,:!; t rv%. Rec,.v jr c !Or aIli z t ion .. d F t 1. At , j 1 1. Pt!IP:10rr i Ke'i'l-Il , (I2I.UV.r , Iny.ut, 

pp .57-58. LngI ., .' r ,I ,. 

t'haseolu .ul.ari ;. 101:1';; I.I ! a Cc . !rv itaoc U . CIItivar':. Sna 1
b)eam;.i 't /uzI:';II III 

prese;al i ac . ivI t I (,t; o l I r.; I I , I 1 : i rt na rI (lli a ullkm i ,e ( . 
ro th le s I t L t rp eot Irved g ;I1tet h I t aIc11, r lI ( 'w re ti l lhot;tp reVaV ;IIL hICl':LV.,Z, ;I Ith r, ICC (If mtl Wjj: i I I Ificd. 'Ih( I ;t oiII rtecord 

ra c ,E .11Lme I I or I ropo. , I m;', . i h: 'I ll wa si l l , b on va r . geru ra,. :, 
.s c' p ist, I t t I , I II I I(...c~1(, ; It I ; I . } ir tv llt, t . I ! I!(loh t Ii 'n 

a IU; lleI : Ivl r 11c i ,i I il l't ..I ,:
also reduced tlr 104 to h. Il , " 0, I ., II i, it I , of illf. t It'llused by the Fas~t A! Ii,.ant Agricultural au! t- mr,,ttrv I(;:, ch Organiza'tion 
alld it) Mex:.ico o',rr crmparvd. ICITI] 
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25885. HUNTER, J.E.; PEARSON, R.C.; SEEM, R.C.; SMITH, 
C.A.; PALUMBO, D,R. 1984. RELATION3HIP BETWEEN SOIL MOISTURE 
AND OCCURRENCE OF SCLEROTINIA SCLEROTIORUM AND WHITE MOLD 
DISEASE ON SNAP DLANS. PROTECTION ECOLOGY 7[4):269-280. 
ENGL. SUM. EAGL., 18 REFS. (DEPT. OF PLANT PATHOLOGY, NEW 
YORK STATE AGRICULTURAL EXPERIMENT STATION, CORNELL UNIV., 
GENEVA, NY 14456, USA)
 

TWELVE SNAP BEAN FIELDS IN THE STATE OF NEW YORK (USA] WERE 
MONITORED WEEKLY DURING THE GROWING SEASON IN 1978, 1979, AND 1980
 
FOR ENVIRONMENTAL AND BIOLOGICAL FACTORS ASSOCIATED WITH DEPOSITION

OF INOCULUM OF SCLEROTINIA SCLEROTIORUM ON BEAN LEAVES AND
 
INCIDENCE OF WHITE 
 MOLD. THE SOIL MATRIC POTENTIAL IN AND AROUND
 
BEAN FIELDS WAS MEASURED 
 WITH A PORTABLE, QUICKLY EQUILIBRATING 
TENSIOMETER. CONTINGENCY TABLES AND A NUNPARAMETRIC STATISTICAL
 
TEST CALLED THE PHI COEFFICIENT WERE USED TO DETERMINE WHICH SOIL 
MATRIC POTENTIAL BEST PREDICTED THE OCCURRENCE OF INOCULUM AND
 
DISEASE. THE AV. OF THE 
 SOIL MATRIC POTENTIAL MEASUREMENTS MADE 30 
AND 37 DAYS, OR 37 AND 44 DAYS, AFTER PLANTING WAS A GOOD PREDICTOR 
OF AVAILABILITY OF INOCULUM DURING BLOOM (THE SUSCEPTIBLE PERIOD)
 
AND DISEASE AT HARVEST. RAINFALL WAS NOT AS GOOD 
 A PREDICTOR. FOR
 
SNAP BEAN GROWING AREAS WITH 
 A HISTORY OF WHITE MOLD, A PROPOSAL IS 
MADE THAT DISEASE BE ANTICIPATED WHENEVER THE AV. SOIL MATRIC
 
POTENTIAL IS EUAL 70 OR GREATER THAN -30 KPA 
 FOR A 1- TO 2-WK.
 
PERIOD JUST PRIOR TO OR DURING BLOOM. THE FEASIBILITY OF USING AN
 
ASCOSPURE PRODUCTIOh FORECAST COMPARED WITH A DISEASE 
 FORECAST IN A 
PRACTICAL PEST MANAGEMENT PROGRAM IS DISCUSSED. WAYS TO IMPROVE 
THESE TYPES OF FORECAST ARE ALSO CONSIDERED. (AS). 

0568
18519 HUNTER, J.E. 1980. The nattie against white mold disease on snap
beans. American Vegetabh. Grower and Greenhouse Grower 28(3):8-9. Engl.. 
Illus.
 

Phaseolu- vulgaris. Whtelinia scierotiorum. Symptomatology. Epidemiology.

)1seae control. Chetmical contrcl.
 

The epidemioligv and symptomatology of white mold on snap beans, caused bySclerovinia sclerotlorum, are described as a Ist step in finding adequatecontrol measures. Available disease control measures are explained, including an integratei approach that combines cultural practices and chemicalcontrol. Cultural practices should promote drying of soil and plant surfaces such as avoiding cultivation in small fields surrounded by densewoods; planting rows in the direction cf prevailing winds; not planting
vat. that develop a dense canopy; using low plant populations and wide rowspacing; deep plowing Immediately after harvest; crop rotation with anonsusceptible crop. Chemical control was successful with a single spray ofbenomyl at a rate of 1.5 lb/nc or with 2 sprays applied I wk. apart at arate of I lb/ac/application, when 70-80% of the plants showed the Ist open 
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blocsoms and assuring thorough coverage. Research is underway to identify
 
sources of resistance to incorporate into cv. (Sutmmary by EDITEC. Trans.
 
by L.M.F.) E03
 

0569 
9909 HUNTER, J.E., ABAWI, G.S. and CROSIER, D.C. Effects of timing, coverage, 
and spray oil on control of white mold of snap bean with benomyl. Plant Disease Reporter 
62(7):633-637. 1978. Engl., Sum. Engl., 15 Refs. 

Phaseolus vulgaris. Wheizelinia sclerotiorun. Disease control. Chemical control. Laboratory 
experiments. Leaves. Timing. Field experiments. Cultivars. USA. 

Control of white mold of french beans with benomyl was studied in the lab, greenhouse mist 
chambers and in the field to determine the most efficient use of this fungicide and to explain the 
erratic control obtained at times by commercial growers in New York. Systemic activity of 
benomyl applied as a foliar spray was inadequate to protect unsprayt.d bean blossoms, which 
serve as the nutrient base for ascorporic infections. Efficacy of foliar sprays was not improved 
significantly by the addition of oil. Benomyl was retained on bean blossoms, even when rain 
occurred within a few min after spraying. Strains of Whetzeliria sclerotiorum tolerant to 
benomyl were not found in N.Y. and thus do not account for the poor control. It was concluded 
that effective control can be obtained with one spray of benomyl at the rate of 0.5 lb a.i./50 gal of 
water/ac applied 3-5 days before the full bloom stage, in a manner to ensure thorough coverage of 
blossoms. (Author's summary) E03 

0570
 

1121 IAMAM OTO, T. el al. Controle da"ferrugem" do feij~o vagem (Phaseolusvulgaris 
L.) ocasionada pelo fungo Uromyces phaseoli var. typica Arth. (Control of rust inJrench 
beans, caused by Urom'ces phaseoli var. typica). B iol6gieo 37( 10):266-271. 1971. Port., 
Sum. Port., Engl., 13 Refs. 

Phaseolus vulgaris. Uromyces phaseoli. Disease control. Chemical control. Field experiments. 
Statistical analysis. Brazil. 

Two randomized block experiments were conducted with 8 treatments and 4 replications in 
Biritiba Mirim and Atibaia (S.o Paulo, Brazil) to evaluate several fungicides in the cont:ol of 
bean rust (Uromyces phaseoli var. typica). Plantvax (0.2%) and Plantvax (0.25%) + Vitavax 
(0.25%), sprayed at 14-day intervals, gave good control and max seed production. The mixture, 
however, was not economical. Manzate (0.3%) and Antracol (0.25%) gave moderate control 
when applied at weekly intervals; 2-3 applications weekly may give better control. (Summary by 
TB.) E03 
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20020 INSTITUT DES SCIENCES AGRONOMIQUES DU RWANDA. 1982. Legumineuses: 

Essais comparatifs de fongicides contre les champignons maculicolles du
 
haricot. (Legumes: comparative fungicide trial to control fungi in 
haricot beans). In . Compte rendu des travaux du Departement 
Amenagement du tilie et du Departement des Laboratoires en 1981. Rubona. 
pp.20-21. Fr. [B.P. 138, Butare, Rwanda]
 

Phaseolus vulgaris. Isarionsis griscola. Colletotrichum lindemuthianum. 
Ascochvta phaseolorum. Disease control. Chemical control. Snap beans. 
twanda. 

Two fungicides, be -,yl (WP 50%) applied at I kg/ha in 1000 1 of water and 
triphenyltin acetate SWP 60%) applied at 0.5 kg/ha, were compared during 
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the 2nd cropping season at Rubona, 
Rwerere, and Karama (Rwanda)
determine their 
 efficiency of controlling Isariopsis 
to
 

grseola.
Colletotrichum 
 lindemuthianu-
 and Ascochvta phaseolorum. Dwarf,
semiclimbing, and climbing var. 
were used at the 3 sites. Treatments were
replicated 3 times. 
 Triphenyltin acetate 
was eliminated due 
to its
phytotoxicity. Fungi were not 
controlled and the check 
var. was not
outyielded. (Summary by EDITEC. Trans. by L.M.F.) 
E03
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!9705 JOl;SOl, K.B.; POWELSON, M.L. 
 1983. Analysis of spore dispersal
gradients of Botrvtis cinerea and 
gray mold disease gradients in snap
beans. Phytopathology 73(5):741-746. Engl., 
 Sum. Engl., 21 Refs.,
Illus. 
[Dept. of Botany, Oregon State Univ., Corvallis, O 97331, USA]
 

Phaseolus vulparis. Botrvtis cinerea. 
Snap beans. Flowering. Epidemiology.

USA.
 

Spore dispersal, spore incidence on blossoms, and pod rot disease gradients
from point inoculum sources 
of Botrvtis cinerea 
were measured over tine in
2 snap bean fields. Lab.-grovi inoculur was placed a: pround leve: in a
30 ): 30-cm square at bloom initiation and removed at 
full bloum. Dispersal
of inoculum, assessed by quantifying the 
no. 

'ean foliage, was limited 

of viable spores washed from
 
to within 3 m from the inoculuc source during
bloom. 
At harvest, the spore populations on plants were 20-30 times higher
than populations 
at ful2 bloom duc tc production of seconaar. incculum.
Luring the bloom period, Incidence of B. cinerea on senescing blossoms
averaged 70. at a distance of 0.9 m fror the 
inoculur source, but less 
.. a: distances greater than 

than 
4 m. In I expt., the incidence of pod rot tharvest averaged 
7.2. at 0.9 m fror the inoculu= source, bu: cnly 1.3. at
4.5 m. 
Spmre dispersal gradients (log spore no. vs. log dzstance) showed
significant flattening 
at harvest compared 
with full bloom, whereas
gradients for 
pod rot incidence at harvest 
did not flatten compared vith
incidence of B. 
cineraa on bloscoms at ful.lbloom. Because seneicing
blossoms are the primary infection court infection of the pods,
for 


onsigrificant flattening the
 
of the pod Lot gradient suggests that early
arrival of inoculum of B. cincrea 
on blossoms "as important in pod rot


developmenh . (Author'-; surmaly) 
O' 
057'J
 

22648 
 JOHNSON, K.B.; POWELSON, H.L. 1983. Influ,-nce of prebloom disease
establishment by Botrytis cinerea and environmental 
and host factors on
gray mold pod 
rot of snap bean. Plant Disease 67(1i):1198-1202. Engl.,
Sum. Engl., 29 Reft., Illus. 
[Dept. of Botany & Plant Pathology, Oregon
State Univ., Corvallis, OR 97331, USA] 

Phaseolus vulgnris. flotrytis cinerea. Snap beans. Epidemiology. Floerlng.

Hosts and pathogens. USA.
 

Observations on the development of gray mold of snap beans in .5 rommt-rclafields In the Willamette, Valley of Oregon (USA) revealed that ISotrytiscinerea colonized senescing cotyledons Ist. Young stem and leaf tissuesalso bucame dise.sed before bloom and served as within-field innc,alomsources. Infected stems were the most durable piehloom iroctilum st-rce arndcontinuously produced tnoculum intri the I,lom porind. The av. 00. ,fsporulating prebloom infections varied among fields, ranging iron 0.2 to.B/5-m row. Both the no. of spores/plant at bloom initiation and theincidence of B. cinerea 
on blossoms 
 at full bloom were positively
correlated with the no. 
of sporulating prebluom infections. When the 
no. of
sporulating infections before Mloom was 
used as a predictive variable, 50%
of the variation 
In the incidence 
of pod rot among fields could be
explained. A multiple regression model 
that included the no. of 
sporulating
infections before bloom, interval 
between irrigations. cumulative durationof leaf wetness due to irrigation and rain, -Pnd canopy size. explail-ed 827
of the variation in % pod rot 
among fields. (Author's summary) E03
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19894 KAMINSKYJ, S.G.W.; HEATH, M.C. 1983. Histological responses of 

infection structures and intercellular mycelium of Uromvces phaseoli 
vat. typica and U. phaseoli var. vignae to the UNO,-MBTH-FeCl and the 
IKI-H SO. tests." Physiological Plant Pathology 27(2):I73-17R. Engl., 
Sum. zEn11,, 18 Refs., Illus. (Dept. of Botany, Univ. of Toronto, 
Toronto, Ontario M5S IAI, Canada] 

Phaseolus vuLoLri,. Uromyces phaseoli. Snap beans. Etiology. Analysis.
 
Canada.
 

The IKI (0.2% 1 dissolved in 2% aqueon! EI)-I!,SO4 and tile lNO ,-MBTH 
(3-methyl-2-benzothiazolinone hvdrnzone hvdrochlorfde, KCP)-FeCI stirining 
reactions for chitosan, c:'itin, and hexosaminie were examined i the rust 
:ungi ro'vces phavo I: va,. tvnica nnt U. rhaqeoli var . virn'a. Identical 
reaction-, were s;een ror noth organisms. No s;taining was observed in any 
tungal structure when treated directly with IEI-1!,SO. . However, after 
autnclaving in alkali to convert chitin te chitosan,-thli, tert resulted in 
a pink-viclIt colorativn of the walls o: gert tube!,, infectior, structures, 
and interc,' lulat mycelium. In contrast, the wallr of orediospores, germ 
tubes, appressoria, and intercellular mvceliut., but not those of the 
substoratal vesietc-,, in,,rio, l,'rpn:, a: vogu=n a o, , I 'a, eurn-rea 
blue with ItNO, -MI1Tli-FeCI in tileabence of al :ali treatment. A comparison 
of the 2 stining reacLons applied t., particler; o: partial ly purified 

chitin which had been deacetviated to dii erent dgiver., ugg;ted that the 
fungal material reactive with ItO,-b,Bli-Fe'l cas he',a:osamine which was not 
in the form of chitosan. lesul fr suggest -that while the wals of germ 
tubes, infection structure!;, and intercellular mycellum all contain chitin, 
there is a change in other wall components a., the t ungu.! enters the plant, 
and again ;is the intercellular nveliur becomes established. (Antho: 's 

summary) E03
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17767 KIIARL, M.N.; ILTING,.... .A\.L, S.C. 1979. Influence of 
fungicides on the incidence of foliar diseases, phylloplane mycoflora, yield, seed
borne fungi and protein contents of' French bean. Prucceding of tire National 
Academy ot Sciences .19(2):69-72. Sum. Lngl., 9 kef',.[ril,., 


Phaseols iulgaris. Snap beans. Colhtolrichton ldc'no hiamtt . Alernaria alternatl. Cer. 
cosporacantescens. Iisea.se control. Yiclds. 

Of 7 Iuinticide spra% lrc:atrrer lctcd )rtrancozch. coppc rxichloridc, zmneb. w'ttahle,S, 

ziramn, wettable S 4 zirarn, and coppei oxychloidoc + ZinC)', nirarroeb a,;ivethe best 
Cotrol o varous leatdiseiaes of l'/asco/us runi~ari.%% uich included anthriiacno (Colirletri
chunt lirldr'ntt/tiaurrtro Alternatia leal and pold spot I.lltertiiaaltcreara), and Cercospora 
leaf spot (Circosporacao (sc (I ). Ni'aN. ed ctiOn Illphy10 p1all,tun gi va observed, and 

lolanrozet, laud on Ascocratlirn 1t1l1)i d seedtire hCt cfcc yield. ol with lharve'rt was l.ast 
wvitliniancoiZeh :lld %ettahlc S, (Stioar vu Inv erWru of Il'oait I'1t11loo(1'1 1 03 
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27765. KMIECIK, K.A.; BLISS, F.A. 1986. FIELD RESISTANCE OF 

SNAP BEANS TO ROOT ROT DETERMINED BY ROOT DRY MASS. BEAN 

IMPROVEMENT COOPERATIVE. ANNUAL REPORT 29:85-6. EN. 1 REF. 
(DEPT. OF HORTICULTURE, UNIV. OF WISCONSIN, MADISON, WI 53706, 

USA ) 

IN 1985, G2 SNAP BEAN CV. GROWN IN 2 FIELDS AT U. EXPTL. FARM IN
 

HANCOCK,(WISCONSIN, USA) WERE EVALUATED FOR ROOT ROT RESISTANCE.
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THE ROOTS OF PLANTS IN EACH PLOT WERE BAGGED, TAGGED, AND DRIED. 
DRY WT. WERE THEN TAKEN ON ROOT + HYPOCOTYL PORTIONS AND ON ROOTS
 
ONLY FOR THE PLANTS IN EACH PLOT. ANALYSES OF VARIANCE SHOWED THAT 
ROOT MASS AND ROOT + HYPOCOTYL DRY MASS WERE SIGNIFICANTLY 
DIFFERENT FOR BOTH LOCATION AND CV. STAND COUNTS WERE NOT
 
SIGNIFICANTLY DIFFERENT. DATA PRECISION SUGGESTS THAT ROOT MASS MAY 
BE A USEFUL PARAMETER IN BREEDING FOR ROOT ROT RESISTANCE. (CIAT). 

0577 
22160 KORE, S.S.; SOLANKE, R.B. 1982. Efficacy of fungicides on mycoflo

ra of French bean (Phaseolus vulgarie). Indian Journal of Mycology and
 
Plant Pathology 12(k):76-78. Engl., 9 Refs. [Dept. of Plant Pathology. 
Marathwada Agricultural Univ., Parbhani, India]
 

Phaseolus vulgaris. Snap beans. Seed treatment. Alternaria. Aspergillus.

Fusarium. Kacrophomina. Rhizonus. Rhizoctonia. Drechalera. Penicillium.
 
Curvularia. Chemical control. Disease control. Germination. India.
 

Efficacy of 7 fungicides (thiran, carbendazim, captafol, carboxin, 'captan,

MBC. and Agrosan GN) and their longevity in vitro were studied in French
 
bean seeds. All the treatments reduced the mycoflora but the highest %
 
germination was 
obtained with seed treated with Agrosan GN, carboxin, MBC,
 
and carbendazim. Germ-nation decreased and mycoflora increased with
 
storage time after treatment. (Summary by Review of Plant Pathology) E03
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25337 HIN,. 1984. SvmptoMatolopy and epideciology of several green 

bean diseases incited by seed-borne fungi. Seed Science and Technology 
,'Q(3): 4'I"O. Engl., Su..'.<lngl. . Fr., [;urm., 53 Refs. ISeed Research 
; et'roJ.Plant Genots &tGrmplasm Lnst., US Dept. of Agriculture, 
5eltsville, flU 20705, IkSAI 

Phaseoltis vulaL,u. Snap beans. Syvptonratologv . tpltdemiology. Isartopsis
griseola. Col letotrichum 1 indt'utlhian,. A;c och.t2 phaseolorum. 
Macrophumina pihaneolt. Fusarium oXViporuo. hetc.lisiia sclerotiorui. USA. 

Background information, nvmptomatolovy, and epidemiolog'y of the following 
diseases of Phaseolus vularis; are presented: anpular leaf !;pot [Isariopsis 
(Phalcoisartop!;is) griscolaj, anthracnose (Cll totrilchum indenuthilanum), 
Ascoclivta leaf spot.; (A. loltshauseri and A. pha;!;eouloru ), ashy stern blight 
and charcoal rot (lacronhotr-na plhaseolI) , lu~ariu, yellows (F. oxvsporum 
f. sp. phaseoli), and ScIerotinia wilt (S. sclerutiirum). [AS] 
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22647 LEWIS, J.A.; LLUISDEN, R.D.; PAPAVIZAS, G.C.; IANTZES, J..G. 1983. 

Integrated control of snap bean diseases caused by Pvthium spp. and 
Rhizoctonia solani. Plant Disease 67(11):1241-1244. Engl.. Sum. Engl.,

21 Refs. [Soilborne Diseases Laboratory, Plant Protection Inst..
 
Beltsville. MD 20705. USA]
 

Phaseolus vulgaris. Rhizoctonia solani. Pvthium mvriotvlum. Pythium

aphanidermatum. Pvthitum ultimu . Soap beans." Seed, treatment. Integrated
 
control. Yields. USA.
 

In a 4-yr field study at Salisbury, Mar.land. USA. an integrated control 
approach with cultural and chemical components successfully reduced snap
bean diseases caused by the soil-borne .Iant pathogens Pvthiuo app. and 
Rhizoctonia solani. The major control conrptnent was plowing infested soil
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6064 

to a depth of 20-25 cn 
rather than disking to 5-7 cr'before planting. This
procedure alone generally increased plant stand 
aod vine wt. and alwaysincreased yield. Pod wt. was increased 43-100. itu each of 4 yr in theplowed soil. Cheaical seed treatrent with metalaxyl or metalaxylchloronelb also increased plant 
+ 

ntand and w. 
 but the magnituds of the
increase wao not as great as that achieved with pioving. In 3 of 1. yr,plowin; In association with seed treatment gave a greiter yiel' than thatattaned whien each ccmuonent wat use, individuallv. e inoculur aens.piesof P'thiu spp. and G. solani were less in plowed than in di!.ked soils. 
(AEthor'. cu..nary) EO." 

0580
210329 LOCKI:, .I.C.; I'AIIAVIZAS, C'.C.; WiIS, I.A.; IO.,:.IEN, R.D.: KANTZES,.I.E. 1983. Control of Pythium blight of sntip heans by seed treatmentwith systemic fungicides. Plant Disease 67(91:974-977. FgI. , Sum. 

Eng]., 15 Refs., Illus. 

Phascolus vulgaris. Snap beans. Pythium aphanidermatim. Pythium myriotvlum.

vthium ultimum_.Disease control. Seed 
treatment. Chemical control. USA.
 

The systemic fungicide metalaxyl applied 
to snap bean seed directly or with
acetone 
infusion significantly reduced blight in 
the greenhouse and field
in soils naturally infested with Pvthium ultimum, r. jlh.,nidermatum, and 1'.mvrlotvluo. Directly applying 
as little -as0.2 g of seed, usingeither a 50 W1' or 
2 E formulation, controlled prect,'rience damping-off andpostemergence blight 
without phytotoxicIty. 
 Etficay -,fmetalaxyl against
blight 
was reduced during incubation at 
a high temp. (11"C). Hetalaxyl and
propamocarb hydrochloride seed treatments generally gnve 
better protection
than ethazol against Pythium blight. 
 In liquid cultuie, metalaxyl had an
ED of less than 1 microgram a.i./ml in inhibiting mycelial growth of 
the
 
3 j u species, with P. ultimum the most
germination and sporangial sensitive.. Zoospore and oosp re
formation were 
less sensitive to metalaxyl than
mycelial growth. Metalaxyl 
did not affect membrane permeability at
micrograms/ml, and cholesterol had 

50
 
no effect on lea.tag,. (Author's autmmary)


E03
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'cLEAN, D. :1., 'IOFFIAN, J. C. and BROWN, G. B. Greenhouse studies on resistance of
snap beans to Rhizoctonia solani. 
 Plant isease Reporter 52(6):486-438. Engl.,

Sum. :-ngl. 15 Refs. 

Phaseolus vulgarts. Cultivars. ')iseases and pathogens. Pests. Resistance. bean
root rot. Rhizoctnnin solani. 
'ycoses. Roots. ilypocotyls. Plant breeding. Lab
oratory experiments.
 

Twelve breeditt' 
lnes and PI accessions among approximately 600 tested have shown
resistance to Rhizoctonia solani Inartificially-infested Lreenhouse soil. 
 Some have
been tested in the 
field with similar results 
based on low score5 for hypocotyl and
 
root lesions. (Author's sumatary)
 

0582 
5464 MANNING, W.J. and CROSSAN. D.F. Field and greenhouse studies on the effects
of plant amendments of Rhizoctontia hypocot'l rot of snaphean. Plant Disease Reporter
53(3):227-231. 1969. Engl., Sum. Engl.. 18 Refs. 

Phascolus vulgaris. Rhizoctoniasolani. Fusariumoxrsptorun. Iypocot. Is. Field experiments. 
Laboratory experiments. Hoots. Zea ma.vs. 

The effects of green and mature plant amendments on R/ti:octoniahypocotylrot of french beans were assessed under field and greenhouse conditions. inder both conditions, maize amendments 
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3930 

2852 

significantly decreased hVpocotyl rot. This effect persisted for almost a year under field
conditions, but lasted less than 70 days in the greenhouse. Maize root growth alone also decreased
hypocotyl rot under greenhouse conditions, but not so markedl\ as Jecreases obtained with
whole plant amendments. Other amendments were ineffective in decreasing hvpocotyl rot under 
greenhouse and field conditions. (Authors surnmary) E03 

0583 
NANNING, W. J. CROSSXAN, D. F. and HORTN, D. 1. Effects of planting depth and asphalt mulch on Rhizoctonia root and hypocotyl rot of anapbeaon. Plant DiseaseReporter 51(3):158-160. 1967. Engl. Sum. Engl. 
 4 Refs.
 

Fhaseolue mlpgaris, Pests. Diseases and pathogens. Mycoses. Rhizoctonia solani.Roots. Hypocotyls. Soil temperature. Seeds. Mulching. Cultivation. Productivity.Planting. 

The planting depth of snapbean seed and the presence of asphalt mulch affected planteaergence and Rhizoctonia root and hypocotyl rot incidence. Plants from seed planted3 inches deep were snorter and had more ront and hypocotyl rot thatm did plants fromseed planted 1 inch deep. More plants emerged in the mulched rows than in the nonmulched rows. Plants in the mulched rows were slightly taller and had a higher percenrage of root and hypocotyl rot. The lowest incidence of root and hypocotyl rotwas obt.ained by planting seed 1 inch deep without mulching. At this dapth, however,
sead germination was reduced. (Author's summary). 
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17837 MAR.SlALL, D.S. 1982. 
 Effect of Trichoderma har:ianum seed treatment
r.d Rhizoctonti, solani inoculum concentration or damping-off of snap bean
,caic soils, Plant Disease 66(9):788-789. Engl., Sum. EngI., 10 Refs. 

in 

Phaseolusrulgaris.Snal , beans Seed treatment. Trichoderna harzianurn. Rhizoctonia solani. 
pH. Inoculation. Biological control. 

The efficiency of biocontrol on damping-off of snap bean induced by Rhizoctonia solantidepends on soil reaction and inoculum conch. of the pathogen. Soil was acidified to pt1 3.5 or 5.6 and infested with R. solani inoculum at concn. of zero. 0.1, 1.0, 5.0, or 10.0 glkgof soil. Seeds were coated with conidia of' Trichodeirma harzianum and planted in theacidified, infested soils. As inoculum conch. of R. solani increased from 0.1 g/kg of soil,there %%as a corresponding increase in disease incidence (proportion of plants damped off).
Disease incidence was reduced by 32% in soil of' p1 3.5 compared with soil of pH15.6 andby 65% %%hen seeds were treated %%ith conidia of T. har:ijnum as opposed to untreated
seed. Piecewkise linear regression indicated that the rate of increase of damping-off was
greater when the range of R. solani inociluni was from 0-0).1 than from 0.1-10.0 g/kg of
soil. Results suggest that T. harzianuin seed treatment of snap bean reduces incidence ofR.
 
solani damping-off in acidic soils. (A uthor'ssumnar) 
 E03 

0585?KRCER, P.C., WOOD,R.K.S. and GREE WOOD,A.D. Resistance to anthracnae of
French bean. 
Physiological Plant Pathology 4(3):291-306. 1974. Engl.

Sum. Engl. 29 Refs. Illus.
 

Phaseolus vulgari.. Pests. ResistanCe.Diseases and pathogens. Rosts.

1"ycoane. Colletotrichum lindemnuthianurm. Races. Hypocotyls. Electron
 
micro-tcnpy.
 

.Resistance of Phnseoluq vul.arts L. to Coll'totrichum lin-c-uthtia-n Sacc. et
Magn.. Be. et Cay., 
the cause of anthracnose, was studied physiologically and
by light and electron microscopy of a nnnber of combinations of host cultivar
and pathogen race giving reactions ranging from highly susceptible to highly
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resistant'. Hypersensitive death of cells appeared to be the most Uiportant
 
cause of resistance. Granulation of walls of killed cells did not extend beyond

the middle lamella, and the pits between killed and adjacent living cells "became
 
occluded. The cytoplasm of these living cell differed in 
a number of ways frum
 
that of corresponding cells 
in uninfected plants; in part'cular, the vol"7., of
 
cytoplasm was 
increased about threefold, nuclei were convoluted and chlorophyll
 
was not reniovableby the usual solvents. There was no evidence to sugesc that
 
the capacity to respond in a hypersensitive winner was confined to 
specific

cells in a large group of visually similar cella. Epidermal cells of different
 
parts of the same plant or of the 
aame plant structure such as a leaf ray 
rea
pond differently to infection. Cella of susceptible cultivars occaslonally

responded in a mraner very similat 
 to the hyersensitive response charactcristic 
of resistant cultivars. 
 F-Utrstes from cultures of the pathoegen also caused

c";Znges in fine structure tiat resembled tnose of hypC. enstt'vity; activity of
 
fil:ratea warSnn-s-,ecific. i:eacLior, -t IeruIl Sozett.-cs appeared in the 
 lumen
 
of cells as an early resporse to penetration; its amount, type fnd its signifi
cance in resistance depended on the hast-pathogcn cor.'iration. Outer walls of

epiderral Cells appear to be significan_ only in the resstaneec of older hypo
crtyls in "-which a tore of ccrtical sc erench,.:.a m also be important in thia
 
context. The role in res istai~ce of hv;ersnsitive responses, reaction .aterial
 
and cell wails is discussed. 'Author'as urea r-).
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28207 MEREDITH, F.I. 
; THOMAS, C.A.; HORVAT, R.J. 1986. Isolation of
 
,mounarin in snap boons and its affect on 
uredospore germination. Journal of 
Agricultural and Food Chemistry 34(3:456-458. En., Sun. En., 16 Ref., II. 
[Richard B. Russell Agricultural Research Center, United States Dept. of
 
Agri culture, Agri cultural Research Servi ca, Athens, GA 30613, USA]
 

Phaseolus vulgaris. Snap beans. Cultivars. Leaves. Pods. Analysis. Uromyces
 
phaseoli. Disease physiology and biochemistry. USA.
 

Coumarin was isolated and identified for the 1st time from Leaves and pods
 
of 5 snap been cv. Isolation of ciumarin was by TLC and identifi cation by
 
thin-layer cochromatography, ultraviolet spectroscopy, and mass
 
spectrometry. The max. 
concn. of ooumarin in all leaf and pod tissues
 
analyzed never exceeded 3.0 micrograms/g fresh wt. Results of uredospore 
germination test are presented, showing that coumarin cnon. in the Leaf 
and pod are below the threshold necassary to stimulate uredospore 
germination. (AS) 

0587 
11664 M OHAM ED, A.K. Some cultural and environmental factors affecting snap bean
 

(Phaseolus vulgaris L.) growth and root rot incidence. Ph.D. Thesis. Madison, University
 
of Wisconsin, 1976. 14 7 p.Engl., Sum.EngI., 202 Refs., Illus. 

Phaseolutr vulgaris. Fusartuni olaniphaseoli. Water absorption. Plant vascular system. Nutrient 
absorption. Field experiments. Herbicides. Seed characters. Nutrient solution. Yield 
components. Yields. Growth. Soil temperature. Water content. Hosts and pathogens. USA. 

Root rot due to Fusarium solani f.sp. phaseoli is a great problem in the irrigated central sandy 
area of Wisconsin. In glasshouse trials root rot reduced root systems substantially, thus 
influencing water and nutrient uptake. in field trials yields were significantly higher in fields with 
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a low incidence of root rot than in those with a high incidence. Shallow sowing increased yields
especially in high-incidence fields. (Summary by Field Crop Abstracts) E03
 

0588
11131 MONTEIRO, M.S.R. and COSTA. C.P. DA Comportamento de cultivares defeUgo vagem (Phaseolus vulgaris L.) em condl56es de campo a ferrugem (Uromycesphascoli tpica Arth.). (Reaction of' clinbing french bean varieties to rust under fieldconditions), i Sao Paulo, Brasil. Escola Superior de Agricultura Luiz de Queiroz.
Relatorio Cientfico no. 9. 1975. pp.115-117. Pot., Sum. Etigl., 4 Refs. 

Phaseolus vulwaris. lrom ;ces phaseoh. Disease control. Host-p,.nt resistance. Races,
Indeterminate cultivars, Cultlv,,ri, Brazil 

Bean rust caused by Urom ices phaseoli var. ty*pca i, tc Jisease of beans in Sgo Paulo..n ... 
Varietal resistance is the deal method of control. About 19 climbing french bean var. were
evaluated for resistance under natural epidemic conditions. The most resistant were Michelet h
Rame and Dade (scale I). followed by Acav Mdgrif, Polaris, MacCaslan, Coco Blanc, KentuckyWonder and Campineira (scale between I and 2). These var. are promising progenitors for
 
resistance breeding. (Author's sumnary) E03
 

27742 IJLLINS, C.A. 
0589 

; HILTY, J.W. '19806. Snap been response to new 
fungi cidoe; for rust control. Boon Improvement Cooperative. Annual Report

29:71-72. 
 En., 3 Ref. [Depts. of PLant & Suil Science & Entomology & PLant
Pathology, Univ. of Tennessee Plateau Experiment Station, Rt. 9, Box 363, 
Crossville, TN 385S5, USA] 

Phaseolus vulgaris. Snap beans. Uromyces phaseoli. Disease mntrol. 
Fungicides. Yields. USA. 

The effect of 8 fungi cides 
(maneb, propi conazol, bitortanol, HWG 1608, 
RH
3886, KWH 0519, DPX H6573, and XE 779) in snap bean rust 
control was
 
evaluated at Plateau Expt. 
 Station (Tennessee, USA) in 1985. 
 No crop

injury or yield reductions were found. A table 
with the doses, the 
appLi cation frequency, and the yields obtained is included. (CIAT) 

0590
 
27414. MULLINS, C.A.; HILTY, 
 J.W. 1985. EVALUATION OF
 

FUNGICIDE TREATMENTS FOR CONTROL 
 OF SNAP BEAN RUST. TENNESSEE
 
FARM AND 
 HOME SCIENCE 135:9-10. EN. 6 REF. (DEPT. OF 
PLANT & SOIL SCIENCE, UNIV. OF TENNESSEE PLATEAU EXPERIMENT
 
STATION, FT. 9, 
 BOX 363, CROSSVILLE, TN 38555, USA I 

THE EFFECTIVENESS OF 3 EXPTL. FUNGICIDES (TRIADIMEFON, BITERTANOL,
AND PROPICONAZOL) FOR THE CONTROL OF UROMYCES APPENDICULATUS IN 
SNAP BEANS WAS EVALUATED IN 1983-84 AT THE PLATEAU EXPT. STATION OF 
THE U. OF TENNESSEE (USA]. IN ADDITION, SEVERAL FORMULATIONS OF 
MANEB WERE EVALUATED AT A 7-DAY FREQUENCY. A RANDOMIZED COMPLETE 
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BLOCK DESIGN WIi 4 REPLICATIONS WAS USED. ALL CHEMICAL TREATMENTS 
CONTROLLED RUST, BUT SOME VARIATIONS WERE OBSERVED AMONG SEASONS 
FOR THE INDIVIDUAL TREATMENTS. TRIADIMEFON APPLIED AT A 7-DAY 
FREQUENCY AND BITERTANOL AND PROPICONAZOL APPLIED AT A 14-DAY 
SCHEDULE GAVE EXCELLENT RUST CONTROL BOTH YEARS. TREATMENTS THAT
 
WERE PHYTOTOXIC (TRIADIMEFON AND PROPICONAZOL BOTH APPLIED AT A 7-

DAY FREQUENCY) USUALLY RESULTED IN LOWER YIELDS. fCIAT).
 

0591

27368. MULLINS, C.A.; HILTY, J.W. 1985. EVALUATION OF
 

FUNGICIDES FOR CONTROL 
 OF SNAP BEAN RUST IN TENNESSEE. BEAN 
IMPROVEMENT COOPERATIVE. ANNUAL REPORT 28:109-110. EN. 
DEPTS. OF PLANT & SOIL SCIENCE & ENTOMOLOGY & PLANT PATHOLOGY, 
UNIV. OF TENNESSEE PLATEAU EXPERIMENT STATION, RT. 9, BOX 363, 
CROSSVILLE, TN 38555, USA I
 

BEAN RUST CONTROL TRIALS HAVE BEEN CONDUCTED ANNUALLY AT THE U. OF 
TENNESSEE PLATEAU EXPT. STATION NEAR CROSSVILLE (USA] FOR SEVERAL
 
YEARS. IN 1904, SNAP BEANS OF THE RUST-SUSCEPTIBLE CV. EAGLE WERE
 
PLANTED. FUNGICIDE TREATMENTS (MANEB, RH 3866, PROPICONAZOL,
 
TRIADIMEFON, AND BITERTANOL) WERE APPLIED AT DIFFERENT DOSIS AT A 7-
DAY FREQUENCY. PROPICONAZOL CAUSED SEVERE CROP INJURY. YIELDS WERE 
HIGHEST WITH MANEB, TRIADIMEFON (14-DAY FREQUENCY), AND 8ITERTANOL 
(7- AND 14-DAY FREQUENCIES). RUST RATINGS WERE INTERMEDIATE WITH 
THE TREATMENTS OF MANEB, TRIADIMEFON, AND BITERTANOL. MANEB IS THE 
ONLY SATISFACTORY FUNGICIDE LABELED FOR RUST CONTROL OF SNAP BEANS
 
IN TENNESSEE. (CIAT). 

0592
 
28288. MUNDT, C.C.; LEONARD, K.J. 1986. EFFECT OF HOST
 

GENOTYPE UNIT AREA ON DEVELOPMENT OF FOCAL EPIDEMICS OF BEAN
 
RUST AND COMMON MAIZE RUST IN MIXTURES OF RESISTANT AND 
SUSCEPTIBLE PLANTS. PHYTOPATHOLOGY 76(9):895-900. EN. SUM. 
EN., 20 REF., IL. (DEPT. OF BOTANY & PLANT PATHOLOGY, OREGON 
STATE UNIV., CORVALLIS, OR 97331-2902, USA ) 

THE EFFECT OF HOST GENOTYPE UNIT AREA [GROUND AREA OCCUPIED BY AN 
INDEPENDENT, GENETICALLY HOMOGENEOUS UNIT OF A HOST POPULATION) ON
 
THE EFFECTIVENESS OF HOST MIXTURES FOR CONTROLLING FOCAL EPIDEMICS 
OF COMMON MAIZE RUST AND BEAN RUST WAS STUDIED. FOR BOTH CROPS, 
MIXTURES OF RESISTANT AND SUSCEPTIBLE PLANTS WITH 4 GENOTYPE UNIT 
AREAS WERE ESTABLISHED BY ALTERING THE SPATIAL ARRANGEMENT OF HOST 
GENOTYPES WITHIN PLOTS. WITH BEANS, GENOTYPE UNIT AREA WAS 
INCREASED FROM 0.023 TO 0.64 SQUARE METERS IN MIXTURESOF EITHER 1 :1 
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OR 1:3 SUSCEPTIBLE/RESISTANT PLANTS OVER 3 YR (1982-84). THERE WAS 
ALWAYS LESS DISEASE ON SUSCEPTIBLE PLANTS IN MIXTURES WITH THE
 
SMALLER GENOTYPE UNIT AREAS THAN 
 IN THE PURE-LINE SUSCEPTIBLE
 
PLANTS. IN ALL 3 YR, THE EFFECTIVENESS OF THE MIXTURE 
 DECLINED AS 
THE GENOTYPE UNIT AREA INCREASED; HOW/EVER, THE QUANTITATIVE
 
RELATIONSHIP D-ETWEEN MIXTURE 
 EFFICACY AND GENOTYPE UNIT AREA VARIED 
AMONG YEARS. (AS (EXTRACT)]. 

0593
 
0692-3596 NATTI. J.J. Epidemiolog) 
 and control of bean white mold. Phytopathology 

61(6):669-674. 1971. Engl., Sum. Engl, 19 Refs. 

I'haseolht vulgaris. Diseases and pathogens. Pests. Mycoses. Disease control. Spraying.
It lwt:ehnia s,'lero(ioruno. 

Fpidemics of white mold occurred 8-14 days after full bloom in french bean plantings, irrespective
4 planting dates and environmental conditions during the blossom period. First infections 
usually occurred in the axils of lower branches at the site of lodgment of cast bean blossoms and 
were caused by mycelium that emerged from blossoms in which the causal fungus N'hr',t.elinia
,,Ierotiorui(.- Scl'rotniu scl'rotwruin) was established. Subsequent spread occurred by in situ 
contact of healthy with infected tissues and by distribution of infected plant parts by variou:, 
agents. Direct invasion of health growing bean tissues by the primary infectious agent was not
ohser,cd Srnrescent and dead hhossoms invaded by the fungus are therefore essential 
intermediarics godisease developntcnt. Foliage sprays with benomyl applieda lcy.days before full 
bloom pros idcd elfective control, %khercassprays applied after lull bloom did not. Effectiveness
of henom. I sas attributed to its systemic translocation into developing bean buds and blossoms 
and to retention of its fungicidal activity in senescent and dead blossoms. (Author's runntarvj 
I 03 
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0594 
NI.EDBALSKI, J.F. and RICRARD, S.F. Sclerotinia white mild control in snap and


Lima beans with 2 ,6-dichloro-4-nitroaniline. 
Plant Disease Reporter 53(7):

573-575. 1969. Engl. Sum. Engl. 8 Refs.
 

Phaseoluss vulgaris. 
 Diseases and pathogetis. Hvcoses. 
 Sclerotinia nclerotiorum.
 
Disease control. 
Chemicat control. Field experiments. tosts. Pests.
 

Scierotinia white mold of snap and lina beans was controlled in trials 
inweltern

New York with applications of 2 ,6-dichloro-4-nitroaniline. Multiple spray applications provided the best disease control in snap beans when the initial spray wasapplied at first blossom and subsequent applications timed according to environmen
tal conditions affecting the disease. 
 (Author's stmriry).
 

0595 
20639 
 NIK, W.Z.W.; YAP. M.Y. 1979. Rhlzoctonia solani, a seed-borne 

pathogen of French bean in Malaysia. Pertanika 2(1):11-15. Engl., Sum. 
Engl., Hal., 18 Refs., Illus. 

Phaeolus vul.aris. 
Rhizoctonia solani. Disease transmission. Isolation. 
Etioiogy. iazhog.enicity. Di.sease control. Chemical control. Snap beans. 
Halayia. 

Biology, pathogenlcity, and chemical control of Rhizoctonia solani (theimperfect state of Thanatephorus cucumeris) were studied using an isolate
from infected French bean seed. The fungus was found to be seed-borne on
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both imported and local bean var. 
 Growth rate of fungus varied with temp.and culture medium used. Malt extract agar gave poor growth and lima beanagar supported fungal growth best 28C.at The fungus infected aerial
parts of bean plants. The strain had a wide host range. 
 In vitro studies
to test the efficacy of 5 fungicides (copper oxychlorlde, PCNB, benomyl,
captan, and thirnm) against the fungus showed that PCNO at 500 ppm
good control. (Author's summary) E03 

gave 
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26292. O'CONNELL, R.J.; BAILEY, J.A.; RICHMOND, D.V. 
 1985.
 
CYTOLOGY AND PHYSIOLOGY OF INFECTION OF PHASEOLUS VULGARIS BY 
COLLETOTRICHUM LINDEMUTHIANUM. PHYSIOLOGICAL PLANT PATHOLOGY 
27(1):75-98. ENGL., SUM. ENGL., 
51 REFS., ILLUS. (LONG

ASHTON RESEARCH STATION, UNIV. OF BRISTOL, DEPT. OF AGRICULTURE
 
& HORTICULTURE, LONG ASHTON, BRISTOL BS1B 9AF, ENGLAND) 

THE PROGRESS OF INFECTION BY COLLETOTRICHUM LINDEMUTHIANUM WAS
 
EXAMINED It SUSCEPTIBLE AND RESISTANT FRENCH BEAN 
 HYPOCOTYLS
 
PRODUCING F READING LESIONS 
 OR SINGLE HYPERSENSITIVE CELLS, RESP.
 
IN SUSCEPTIBLE TISSUE, INTRACELLULAR INFECTION VESICLES 
 EORnED INEPIDERHAL EiCELLS, WHII L HE.AINED ALIVE, INTRACELLULAR PRIHARY HYRIAE 
DEVELOPED FROM THE VESICLES AND COLONIZED FURTHER HOST CELLS. A 
MATRIX LAYER SEPARATED THE HYPHAL WALL FROM THE INVAGINATED HOST 
PLASMALEMMA. AFTER A PERIOD OF BIOTROPHY LASTING LESS THAN 24 H,
THE CYTOPLASM OF INFECTED CELLS GRADUALLY DEGENERATED. THIS WAS 
ASSOCIATED WITH LOSS OF THE ABILITY OF CELLS TO PLASMOLYSE AND TO 
EXCLUDE TANNIC ACID, HERE USED AS A PERMEABILITY TRACER WITH PLANT 
TISSUE FOR THE IST TIME. LOSS OF THE AGILITY OF THE TONPLAST TO 
CONTRACT AND FOR NEUTRAL RED TO ACCUM JLATE IN THE VACUOLE OCCURRED 
LATER, AND WA CONSIDERED TO INDICATE CELL DEATH. IN CV. CONTAINING 
THE PIGMENT MALVIDIN-3,5-DIGLUCOSIDE, LOSS OF COLOR COINCIDED WITH 
TONOPLAST RUPTURE. DURING THE DEVELOPMENT OF THE PRIMARY MYCELIUm,
THE SEUUENCE Or A RRIEF DIOTROPHIC PHASE FULLOWED BY GRADUAL 
DEGENERATION AND DEATH WAS REPEATED AS EACH HOST CELL BECAME 
INFECTED. THUS, DESPITE THE ABSENCE OF TISSUE BROWNING, ONLY 
RECENTLY COLONIZED CELLS AT THE EDGE OF THE INFECTION WERE ALIVE. 
AS LESIONS APPEARED, NARROWER SECONDARY HYRIAE GREW1 HOSTwITHIN 
CELL WALLS. DEATH OF HOST PROTOPLASTS AND WALL DISSOLUTION THEN 
OCCURRED IN ADVANCE OF SECONDARY HYF lAE. IN RESISTANT TISSU-,
INFECTION VESICLES WERE NOT FORMED, AN[) THE FUNGUS tWA'SREsTR:'CTED 
IN SINGLE HYPERSENSITIVE ERIHERHAL CEL LD. MOST HYRIAE APPEARED 
DEAD, BUT SOME HAD NORMAL ULTRASTRUCTURE. THESE FINDINGS ARE 
DISUJSSED IN RELATION TO RACE SPECIFICITY AND THE IMPORTANCE OF 
BIOTROPHY TO SUCCESSFUL PATHOGENESIS BY C. LINDEMUTHIANUM. (AS). 
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6040 0597 
OSHIHA, N., DICKENS, L. E. and COUNTER, B. F. 
Incidences of Pythiuw 
 wilt of snap
beans in Colorado. 
Plant Disease Reporter 53(9):766. 1969. Engl. 3 Refa.
 
Phaseolus vut-aris. 
 Diseases and pathogens. Pests. 
 Pythium butleri. been-e.tlrv.
lycoses. Phvtophthora. Resistance,
 

Because of high summer 
temperature in 1968, snap beans
considerable losses froms in northern Colorado sufferedPvthium wilt. The disease was frequently found in heavily
irrigated fields or 
in poorly-drained portions 
of fields. Isolation studies from
wilted plants revealed that not only Pvthi-o 
butleri, as previously reported, but
also a species of thytonhtbora was 
involved in this disease. 
 These observations on
Pythium wilt provide leads for future studies. 

syndrome in not yet known. 

The role of Phytophthors in the wilt
Differences of susceptibility to pythium wilt among snap
bean varieties was observed. 
 (Summary by CEK)
 

05925139 PEGG, K.G. Brown spot disease of french bean caused by Pleiochaeta setosa.Queensland Journal of Agricultural and Animal Science 25:219-223. 1968. Engl., Sum. 
Engl., 5 Refs., Illus. 

Phaseolus vulgaris. Pleiochaeta setosa. Host range. Leaves. Stems. Pods. Seed transmission. 

Brown spot disease of french beans (Phaseolus vulgaris) caused by Pleiochaetasetosa is describedfor the 1st time in Queensland. Pathogenicity testsshowed the fungus to be a wound pathogen,and abrasion by sand particles during cyclonic weather apparently predisposes the plants toinfection. Two alternative weed hosts are Crotalaria mucronataand C. goreensis. On these thedisease is seed borne. The disease has also been recorded on Figna smens.ss. (.4tuthor3 sunimary) 
E03
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17426 V'GG, K.G.; AL(ORN. J.L. I96. Ascnclvta ase of French beals.Queensland Agricultural Journal93(6, dist
321-S23. l Ilus.
 

P/tayeohts vulgaris. Ascochvta Symptonatoloev. Plant injuries. Disease control. Snap beans. 
The symptomatohgy, plant dama~e,and cuntr,,l of the AsNochvt a k-al,pot In snip beans in
Queensland, Australia, are deC';Ib 
 d. (Sup:n.: ib .. Tranis. 'hI... U 1103 

0000 
5041 PIECZARKA, DJ. and ABAWI, O.S. 
Influence of soil
water potential and
temperature 
on seerit) of Pvthium rot of snap beans. Phytopathology 68(5):766-772. 1978.
Engl., Sum. Engl.. 24 Refs., Illus. 

Phaseolus vulgaris. Pythium ultimuni.Bean root rots. Soil water. Soil temperature. Seedlings.

Roots. Hypocotyls. 

Soil water and temp had significant effects on the severity of root rot of french beans caused b)tthiun ultitnum. The disease was studied in pasteurized soil infested with the pathogen andmaintained at fluctuating water potentials of 0 to -1.0to -5, and 0 to -12 bars, each at 15, 21 and270C. At any' one temp, root-rot severity increased as soil water potential increased. At an) onewater potential, root-rot severity decreased as soil temp increased. Pvthium root rot was severestand caused the greatest plant dry wt loss in soil at 150C and soil water potential of 0 to -1bar.When plants grown in infested soil for 15 days at I50C and at soil water potential of 0 to-I batwere 
shifted to 270C and or soil water potential 0 to -5bars for another 15 days. they had greater 
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dry wt and less root rot than did plants maintained in soil at 150C and 0 to -I bar for 30 days. 
Damage from Pvthium also occurred, although to a lesser extent, when plants were grown at 
270C and soil ,,,.. puLciaLt 01 u to -12 bars for 15 days and then shifted to a 15uC and/or soil 
water potential of 0 to -1bar. Soil populations of P. ultimum increased at all temperatures and 
soil water potentials tested. (Author's summary) E03 

0601 
10836 PIECZARKA, D.J. and ABAWI, G.S. Populations and biology of 'hthiumspp. 
associated with snap bean roots and soils in NeA York. Phytopathology 68:40Q-416. 1978. 
Engl.. Sum. Engl.. 31 Refs., Illus. 

Phaseolu vulgaris. PI:thom uhiun,. PrIthtuni irregularc. Root,. Isolation. " emperature. 
Hypocotyls. USA. 

In a stud.%of Pithiurn spp. in soils from french bean fields in NY. dry wt of plants was decreased 
progressively from 0.98 g plant on uninoculated soil to 0.68 g plant with inoculum density of I 
sporangia g dry soil and to 0.49 g plant with 500 sporangia gdrv soil. Dry ',%o f 6-to 2,-dav-old 
plants transplanted onto pasteurized soil infested w,ith 500 propagules g dr, soil ranged form 63
88;- of that of the uninoculated control, regardless of plant age. (Stmmart hi Field Crop 
Abstracts) E03 

0602 
3055 PIECZARKA, D.J. .Lulog) and biology of Pvthium species associated with snap 
bean roots and soils in Nto I ork Slate. Ph.D. Thesis. Ithaca, New York, Cornell 
University, 1977. 9 1p. Engl., Sum. Engl., 74 Refs., Illus. 

Phaseolus vulgaris. Pvthium ultimum. Fusariumrsolaniphaseoli.Rjizoctoniasolani.Bean root 
rots. Soil water. Soil temperatute. Isolation. fissue culture. Roots. Ilypocotyls. Laboratory 
experiments. Ecology. USA. 

Pvthium ultimum. P.irregulareand unidentified sporangial-forming isolates (tPvthiumsp.)were
recovered from bean soils at 210C. P. oligandrum was the major species isolated at 370C. The 
frequency of recovery of these species differed markedly between fields, hhn timu laslways the 
most abundant pathogenic species. The 4 Pvthium species were also isolated from roots and 
hypocotyls of naturally infected beans as early ais 7 days after planting, and the % recovery
increased with plant age. Total l.thium spp. soil populations varied considerably between and 
within bean fields throughout the growing season and were not closely correlated with bean root 
rot severity. I n pathogenicity tests, using pasteurized bean field soil, P.ultirnumand P.irregulare 
caused pre- and post:mergence damping-off and root rot. The other species caused little or no 
damage on beans. P. uhimun, at an inoculum denstty of one propagule/g oven-dry soil, reduced 
plant stands by more than 85%. Root rot was severe at 10 propagules but reached a max at 500 
propagules/g oven-dry soil where severe root pruning and plant stunting occurred. Under humid 
conditions, P. utimnum often moved up the stem from established hypocotyl lesions below 
ground and infected the terminal bud, causing death of the plant. Furthermore, P. u/timum 
caused severe root rot on a plant introduction accession, a breeding line and cultivars that are 
known to be resistant to the seed decay stage caused by the same pathogen. Aclose correlation 
was found between soil water potential, soil temp and root rot development on beans grown in 
pasteurized bean field soil infested with P.ultinum. Root rot was severest when the soil moisture 
was high and temp was low. Disease severity and plant stunting were reduced as soil moisture and 
temp decreased and increased, respectively. Beans grown in soil at a high moisture level and low 
temp produced new and healthier roots when soil moisture was reduced and/or soil temp was 
increased. The reverse occurred, bit to a lesser extent, when plants were lstgrown under soil 
conditions unfavorable for development of Pythium root rot and were then shifted to conditions 
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4675 

favorable for disease development. Roo, rot severity and growth retardation were greater for
plants grown in soil infested with a combination of P. ultimum and Fusarium sotani f. sp.phaseoli. Furthermore, the interaction between the 2 pathogens suggested a synergistic
relationship since root rot severity caused by a combination of tht"? -wvasgreater than the sum oftheir effect individually. Growth and disease severity data from plants grown in soil infested with
Rhizoctonia solani and P. ultimurn suggested that an antagonistic relationship exists between the
pathogens. No interaction occurred between F. solani f. sp. phaseoli and R. solani. (Author's 
summary) E03 

0003
25650. RAO, B.M.; PANKAJA, S.; VHAKASH, H.S.; SHETTY, H.S. 

1984. AFLAROOT PRODUCTION IN FRENCH BEAN BY ASPERGILLUS .FLAVUS. 
INDIAN IHYTOPATHOLOGY 37(4):730-731. ENGL., 11 REFS.
 
(DEPT. OF APPLIED BOTANY, UNIV. OF MYSORE, MYSORE 570 006, 
INDIA)]
 

THE PRODUCTION OF THE AFLAROOT SYMPTOM [ATTRIBUTED TO AFLATOXIN
 
PRODUCTION), SEED ROT, ANlD SEEDLING MORTALITY IN FRENCH BEANS BY 
ASPERGILLUS FLAVUS IS BRIEFL REPORTED. A TOTAL OF 100 SEEDS OF 3 
SAMPLES OF FRENCH BEAN WERE USED; THE FUNGUS WAS RECORDED 1NlA'L 
SEEDCOMPONENTS: COAT, COTYLEDON, AND EMBRYO. [CIAT). 

06048986 REYNOLDS, S.G. Influence de Scerotium rolfsii. du mulching et de la saison sur
les rendements du haricot nain (Phaseolus vulgaris) dans I'Ouest de Samoa. (The i/tect of 
Sclerotium rolfsii, nulching and season on dwarf bean yields in i estern Samoa).
Agronomic Tropicale 30(3):245-250. 1975. Fr., Sum. Fr., II Refs., Illus. 

Phaseolus vu/garis. Sc!erotiun rolfsii. Mulching. Dwarf beans. Yields. Germination. 

In the dry season bean germination was lowest on unmulched plots. Maximum germination and
73% yield increase was obtained with coconut frond mulch. Infcction by Sclerotiun rolfsiiwas
initially highest on unmulched plots but became more onsevere those mulched with white
polythene and aluminum foil. Although mulching appeared to delay the onset of the disease,
damage on mulched and unmulched plots was similar, but only half as severe as in the wet season
and total yields were -doubled. On unmulched plots, yields increased in the dry season but werestill the lowest of the 8 treatments. It is suggested that although the drier soil resulted in less wilt
and an overall increase in bean yields in the dry season, the higher soil temp levels were associatedwith poor germination, retricted Rhizobium nodulation and reduced yields. (Summary by
Review of Plant Pathology) E03 

0605
00

REZENDE, L.O.C. et al. 
 Controle de Selerotinia aclerotiorum em feliao vagem.
(Control of Sclerotinta sclerottorum in green beans). 
 Btol6gico 35(l):8-12.


1969. Port. 
 Sum. Engl. 2 Refs.
 

Phaseolus vulgari. 
 Sclerutinta sclerottorum. Hoots. 
 Chemical control- Leaves.

Statistical analysis. Field experiments. Toxicity. Brazil. 

In order to control the aclerotinia rot (Scierotinis sclerotioru= (Lib.) de Bary)in green beans, the authors made two fields experiments in Ana Dias (S.P.), wherethis discase causes serious losses 
to the culture 
in the winter season. The results
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of the experiments of 1967 and 1968 showed the efficacy of the fungicide Allisan 
6(2 , "dichloro-4-nitroanilina) at concentration of 0,157., 0,207 and 0,25.. The 'ast
 

concentration showed a light phytotoxicity on the foliage. (Author's summary).
 

0606 
*ROMING, W.R. 1972. Effects of herbicides on the defense 

mechanismr of PhaeseoLus vulgaris L. infected by Rhizoctonie 
soleni Kuhn. Thesis. Pullman, Washington State Univ. 51p. 
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SAAD, S. and IHAGEDORN, D. J. Growth and nutrition of an Alterinaria pathogenic to
 
anapbeans. Phytopathology 60(5):903-906. 1970.. Engl., Sum. Engl. 12 Refs.
 

Phaseolus vulgaris. Diseases and pathogens. Pests. ilternarin tenuls. AI..arnZ&a 

leaf- spot. ,tycoses. Laboratory experiments. Analysis. Growth. 'lt'uremndia. 

Alternaria tenuls (Syn. A, alternata), the causal organism of AlternariA lea! spot of 
bean, grew on ptea o-dextrose agar from 4 to 36 C, the optimu, be ,;'.; 2 .C.. jo is.late 
grew well at 4 or 36 C. ntanno e, dextrose, and nltose were the best cas hon sources, 
and fructose supported good growth of iso laLe l15 . IroIyset, , AlutamirCase in ly acid, 
saparaginu, and tyrosIne as amino acid sourcen supported rmaximis. r-wth of the fungus. 
Peptone and sodium nitrate promotei: best giowth o1 isolate X w-srea p.ptone and 

calciumo nitrate were superior for Isolate l45. Allerrarln t,,,ii. grew -ell over the 

wide pit range of 4.4 to 7.6, the optlmumn being b.5. (AutLhor's Au--a ry) 
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1852(0 SEENAPIA, H.: KESW;ANi C.L.; W,71,I1O, M. 1981. Aj-;prfilus infection
 
and aflatoxi production in beans (Iha!icolus oa) in lonzania.
 

lnternational Biodeterioraion bulletin 17(3):79-82. Lngl., Sum. EngI., 
Fr., Germ., Span., 12 ers., lllus
 

Phaseol u; v ut1 : r it,. Snap beans. Cu it ivor s. I noculat ion. A!;_e ri i us .
 
Toxins. lanzania.
 

Nineteen ditferent ,a,Tpl1-2s of French beans; from 7 regions of alizani were
 
inoculated with A;per cilius imrar;icicis (SIIRI. 3145) ard rifs degree of
 
infection aid production CV;aluted. All th tnic
a"Iatot:in 1 Ow !;ulLs)l 
supported grow th of the Fungu arid d f ]Ltox:i nw! produced. -ii.. eount of 
aflato>:ln (It 4 C) ranged ietween 149-14q9t c:!'kg of heoc. Ti :, ared to 
be no Iclationshi betweens tiht !;0ed c(lor, !;iZ, or !,hilp ini ungsl 
infection or 1flotoxin production. (Author', !,nr Iry) E.0_A 
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HAIA 01, ffect d Iffere'-t fungicides 
agnainst ihizo 'ton i rsot rot of Frio,;h ear (lhie;li vulr' ). lndian 
JournOl 0: .zo': and Planot IEnhol ogy i11(2):? 2-i'. Eng.., Sum. 

22151 SH:o -(.R.. ; LUH. of , 

: 
Engl., 1ini, 11 hCfs. [Indian l t, of iorticultural ,255,ach, 
Upset ise~'r Orchanrdo, lgiloro 5rt,)OSO, India] 

lha ,o us 'v'sirart s. Seod vrnat.n'rnt. Pli.-ctonia scl aii. I i!-oase control. 
Clierical control. Yilds. Snap beans. India. 

Studies wore unertaken to Investigate the efficacv of 17 fuigicides as
 
seed dres.ing ; againrt ,hizoctonia rolant cau;ing rout rot in Frenc bean.
 

BFenorl.'l, carbendazilENF. 44, NF. 48, and tridemorph chec'l0d the growth of
 
the pathogen completely at 100, 200, and 500 ppm conco. Out of the 10
 
different seed dressing treatments tested under field conditions in
 
deficient soil, benomyl and NF, 48 either alone or with sandovit (s tcker),
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carbendazim, carboxin, and PCNB gave max. protection against pre- and 
post-emergence mortality and also increased the yield of green pods
significantly. Percentage of increase in yield in 
2 field trials varied
 
from 10.668 to 139.40% in different treatments whereas mortality was
 
reduced from 56.053 to 14.417%. (Author's summary) E03
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22150 SHARMA, S.R.; SOHI, H.S. 1981. 
 Root rot of French bean - a serious
 

probl,.m in India. Indian Journal of Mycology and.Plant Pathology 11(2):

236-22. Engl., Sum. Engl., Hindi, 18 Refa., Illus. [Indian Inst. of
 
Horticultural Research, 255, Upper Palace Orchards, Bangalore, 560080,
 
Indit]
 

Phase ras vtlgaris. Snap beans. Etiology. Symptomatology. Rhizoctonia
solax. Recisrance. Hacrophomina phaseoli. Sclerotium rolfaii. Pvthium.
 
Fusarium. Irrigation. Rainfall. India.
 

Surveys were conducted at the Indian Institute of Horticultural Research,
 
Hessaraghatta (Bangalore) and in farmers' fields in Karnatake 
to record the
 
etiology, symptomatology, and incidence of root rLt of French bean in
 
India. Up to 151 infection was observed under field conditions; symptoms

presented were root rot, collar rot, and wilt. Rhizoctonia solani was the
 
moat common pathogen, followed by Sclerotiurn rolfsii, Pythium sp., Fusarium
 
sp., and Hacrophomina phaseoli. In the rainy season, circular 
to
 
irregular, sunken and dry lesions were also observed on pods. Plants of
 
all the ages were susceptible. Inocula 1-56 days old were equally virulent
 
except for the slight delay In developing infection in the case of old
 
cultures. Dry season favored disease development. Frequent irrigations as 
well as delayed irrigations induced greater disease incidence. (Author's 
summary) E03 

0611 
17446 SHARMA. S.R.: SOHI, H.S. 1980. Assessment of losses in French bean 
due to Rhi octona solani. Indian Phytopathology 33(2):366-36). -ngI.. 8 Refs. 

Phascohis ruogaris. Snap beans. Rhizocronia solani. Inoculation. Cultivars. Rots. Yields. 
India. 

Two expt. were conducted at the Indian Institute of Horticultural Research Exptl. Farm at 
Ilessaraghatta in 1978 to detennine the Iosses inFrench bean due to Rhi:octonia solani. Cv. 
Premier and Contender were used inthe 1st eXpt. Four hundred Ceds of each cv. were sown 
on ridges in 5 x 3 in' plots, each having 5 rows. One wk. before planting, 100. 150, and 200 
g of R. so/ali iloculiin were applied per plot. Each treatient had 3 replications ina 
random block design. Plots without inoculum served as control. Observations were recorded 
on preemergcnce damping off, postetnergence nortality, root rot index (0-5 scale), and 
green poll yield in both of the cv. separately. Inthe 2nd cxpt. seeds of cv. Premnier were 
inoculated at planting and 10, 20. 30, and 40 days after germination with 200 g inoculum 
plot. D)ata were recorded on pre- and postenergence mortality and green pod yield of
surviving plants/plot. Preemergence damping off, posteniergence mortality, and rout .0! 
index were greater with higher lcvels of inoculun inboth cv. Loss ingreen pod yield varied 
from 28.5-53.64% in cv. Premier and 12.96.43.81% in cv. Contender at differetnt levels of 
inoculum. In the 2nd expt, max. pre- and postrnergence mortality vas recorded when seed 
inoculation was followed by inoculation 10, 20, 30, and 40 days after gennination. Loss in 
green pod yield varied from 8.45-64.78%. (Summinary bY 1.G. Trans. b' L.M.1-) 103 

0612 
27404. SILBERNAGEL, M.J.; DOYLE, T.J. 19B5. INTERACTION OF
 

GENETIC RESISTANCE TO FUSARIUM ROOT ROT WITH CULTURAL PRACTICES
 

IN A WHITE-SEEDED BUSH SNAP BEAN. BEAN IMPROVEMENT
 

2.19
 

http:8.45-64.78
http:12.96.43.81
http:28.5-53.64


COOPERATIVE. ANNUAL REPORT 28:1-2. 
 E. (UNITED STATES
 
DEPT. OF AGRICULTURE, AGRICULTURAL RESEARCH SERVICE, BOX 30,
 
PROSSER, WA 99350, USA I
 

A FIELD STUDY WAS UNDERTAKEN TO DETERMINE THE INTERACTICIt BETWEEN
 
BEAN CV. RESISTANT TO FUSARIUM SOLANI SP. PHASEOLI AND CULTURAL
 
PRACTICES. THE WHITE-SEEDED BUSH SNAP BEAN CV. BLUE MOUNTAIN AND
 
FUSARIUM-RESISTANT BREEDING LINE FR-264 WERE USED. TREATMENTS WERE
 
28-CM ROW SPACING AT 4 SEEDS/30 CM OF ROW VS. 56-CM ROWS AT 8
 
SEEDS/30 CM OF ROW; DEEP SUBSOILING (46-51 CM) BETWEEN ROWS VS. NO 
SUBSOILING; AND DIFFERENTIAL SPRINKLER IRRIGATION FROM BLOOM TO 
HARVEST. EMERGENCE ABOUT BETTER BLUEWAS 13 PERCENT WITH MOUNTAIN 
THAT WITH FR-264. FR-264 HAD A CONSISTENTLY LOWER DISEASE INDEX 
THAN BLUE MOUNTAIN. DRY PLANT WT. WERE SIGNIFICANTLY INCREASED BY 
DEEP SUBSOILING IN BOTH CV.; HOWEVER, THE DETRIMENTAL EFFECT OF NOT 
SUBSOILING WAS MORE SEVERE ON THE SUSCEPTIBLE CV. THAN ON THE
 
RESISTANT FR-264. EVEN UNDER THE WORST FIELD CONDITIONS, FR-264 
YIELDED AS WELL AS BLUE MOUNTAIN UNDER THE BEST CONDITIONS (2020 
AND 1906 KG/HA, RESP.]. (CIAT).
 

0613
 
17835 SINDHAN, G.S.; BOSE, S.K. 1981. Epidemiology of anthraenose of 
French bean caused by Colletotrichum lindenuthianum. Indian Phytopathology
34(4):484-487. Engl., Sum. Engl., 4Refs. 

Phascolus vulgariv Snap beans. Colletotrichumn lindemuthianum. Epidemiology. India. 

In the hill region of Uttar Pradesh (India) anthracnose of French bean, caused by Collero
trichum lindemuthianumn, appeared the 2nd or 3rd wk. of June with max. damage from the
be-inning of August to the middle of Sept. French bean plants of all ages were susceptible,
but infection was less on 2 wk. than 6 wk. old plants. Disease bitensity increased with the
plant age. Inoculum, 10-20 days old with 400-800 spores/ml, was more infectious than
inoculum 5, 30, and 60 days old xith 100, 200, and 1600 sporesiml. Best planting time ofFrench bean was between mid April-mid Nlay for max. yields and min. disease incidence. 
(Author's summary) E03 

0614
 
17834 SINDItAN, G.S.; BOSE, K. 1981. Evaluation of fungicides against
anthracnose of French bean caused by Colletotrichum lindemuthianum. Indian 
Phytopathology 34(3):325-329. Engl., Sum. Engl., 9 Refs. 

Phcseolus vulgaris. Snap beans. Colletotrichurn lindcmuthianum. Chemical control. Dise're 
control. 

Fourteen fungicides were applied as foliar sprays to control anthracnose (Colletotrichum
lindemuthianum) in French vat. Black l.enomylbean Queen. was effez:tive in reducing
disease incidence and in increasing seed yield, followed by carbendazim, ziram, carboxin,
ferbam, and lime sulphur. Of 13 seed dressing fungicides tested, benomyl was effective inincreasing seed germination, seed yield, and in reducing disease incidence, followed by
carbendazim, carboxin, ziram, and Agrosan G.N. Benomyl, carbendazim, carboxin, and
ziram were effective both as foliar sprayg-and as seed dressing. Benomyl, carbendazim, 
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carboxin, and tridemoirph had a residual effect up to 15-20 days whereas all otherfungicides lost their effect within 5-10 days after application. (Author's summary) E03 

061515492 SINDHAN, G.S. and BOSE, S.K. Epidemiology of angular leaf spot ofFrench bean caused by Phaeoisariopsis griseola. Indian Plhytopathology 33(1):64
68. 1980. Engi., Sum. Engl., 9 Refs.
 

Phaseolus vulgaris. Isariopsis griscola. Etiology. 
 Climatic requirements. Timing. Planting.
India. 

The disease angular leaf spot (t'haeoisariopsis griseola) appears in french bean crops in theKumaon hills (India) from the beginning of July with peak damage from early Aug. to themiddle of Sept. Under field conditions, RIf and precipitation were more important fordisease development than temp. Two-wk. old plants were not susceptible to disease. Threewk. old plants were less usceptible than 4-, 5-, and 6-wk. old plants with 15-20 day oldinoculum having 400-800 sporesiml. The best time for sowing trench beans was foundbetween April I-May 15 to maximize yields. (Author's sumiiary) [03 

0616
 
16980 SINDHAN, G.S.; BOSE, S.K. 
 1979. Perpetuation of Phaeoisariopsisgriseo.
lacausing angular leaf spot of French beans. Indian P'hytopailiology 32(2):252-254.
Engl., Sum. Ingl., 9 Refs. 

Phaveolus vulgaris. Isariopsisgriseola. Disease transmission. Seed transmission. Timing. Soil
 
populations.
 

The seed and soil-borne pathopen I'haeoisuriopsisgriseola was perpetuated through infected
plant (t'haseolus vulgaris) debits from 
one season to the next, remaining viable under fieldconditions or > 10 mo. Viability of conidia on debris was 6 mo. in the lab. and 8 mo. inthe field. In seeds the fune'us ieiained viable for > 1 yr as dormant mycelium, this beingimportant in the initiation and spread of the disease innew localities. (Author'ssumniary)

E03
 

0617
21754 SINCII, D.B.; RED!,',' P.P.; StIAPMA, S.,. 
 181. Efiect o, root-knotnematodev "elo-idovne 
 nc('-nIt_a ol Ilsarium wilt of .rench beans. Indian
Journal oi Nematoiogv i (I):8--5. }ngl. , 5 ofRei s. [Indian Inst.
Hort icultoral kescaret:, hangalore-80, india]
 

Phlttec .us xi:] eartis..1.e c n ita. Inoculation. 

snap 'ons. 1'iant in-jurae . india.
 

Simultaneoui 


, ., ?ti,;arium oxvsoorum.
 

inoculation of 
Phasroius vulisari: 
 with Meloidol'vne 
incoitltaand iunoris. oxvs'nrue f. ;olan! or inc'cu ition oi nto ndta.. prior to 
Fus:arum Inoculation. Pavt 1ax., 
 wilt i:t:, indicatineg that hsarit- 'ilt
increased in French beains is

in the presence of X. Incoenita. (Summary byPlant Breeding Abstracts) 1O3 

2S64 

0618
SIITI, I. M. Bioche-ical changes in French bean pods infected with Colletorr!chutm l.ni!luruehitanur Annals of Applied Biology 65(l):93-103. 1970.Engl. Sum. EngI. 
 13 Refs. lius. 

Phrsolus vulg4ars. Pests. Races. Diseases and pathogens. Mycoses. Sugars.Bttocthemtltry. Coltetotrichum lindemuthianun. 
Pods. Analysis. Amino acids.
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.Infection of bean pods with Colletotrichum lindemuthianU.: leads to the appear
ance in diffusates of a range of fluorescent and phenolic corpounds anr.dof at

least two inhibitory compounds. These compounds were found to be absent or in

reduced concentration in control diffusates, although the inhibitors were

quently observed to appear at low concentrations without Ainfection. 

fre-

Although


sugars and amino acids 
were found to 
be released into diffusates, variation in
the concentration of theses stimulants was 
found to have little effect on spore

germination. 
Evidence from solvent partition, speetro-photometry and chromato
graphy suggests that the two Inhibitors can be tentatively identified with
inhibitors previously described from 
French bean, and both appear to be phe
nolic substances. 
 It is suggested that inhibitor production may be regarded
as part of a general change in aromatic biosynthesis following infection.
 
(Author's sumary).
 

019 
SPALDING, D. H. and REZDER, W. F. 
Postharvest control of aclerotinia rot of snap

been pods with heated and unheated chemical dips. Plant Disease Reporter 53
 
(1):59-62. 1974. Engl. Sum. Engl. 6 Refe.
 

Phaesolus vulgaris. Sclerotinia eclerotiorum. Pods. Chemical control. 
Experiment
 
design.
 

Sclerotinia rot of snap bean pods was controlled during 10 
to 14 days' storage at

60" F and 957. relative humidity by a 10-second postharvest dip in unheated suspen6
sions of 450 ppm 2, -dichloro-4-nitroaniline (DCRA) or 1140 ppm 2-(4-thiazolyl)
benzimidazole (thiabendazole). Hot (125"F) thiabendazole (570 ppm) 
or hot DC:ZA

(225 ppm) dips were more 
fungicidal then comparable unheated suspensions. Saapbeans

dipped for 30 seconds 
in hot water or hot DCNA (225 ppm) developed some bacterial ro
 
in storage. (Author's aummary).
 

0620
 
28068. STAVELY, J.R.; BAKER, C.J. 
 1985. SCIENTISTS ATTACK 
RUST WITH RESISTANCE AND BIOCONTROL. AGRICULTURAL RESEARCH 
33(9] :15. EN. IL. (UNITED STATES DEPT. OF AGRICULTURE,
 
AGRICULTURAL RESEARCH SERVICE, PLANT PATHOLOGY LABORATORY, BLDG.
 
004, BARC-WEST, BELTSVILLE, MD 20705, USA )
 

THE ADVANCES IN RESEARCH ACHIEVED BY SCIENTISTS IN BELTSVILLE 
(MARYLAND, USA] REGARDING THE CONTROL OF RUST IN DRY BEAN AND SNAP 
BEAN THROUGH VAR. RESISTANCE AND BIOCONTROL (BACILLUS SUBTILIS] ARE 
BRIEFLY DESCRIBED. (CIAT).
 

0021 
27739. STUMPF, M.A.; HEATH, M-C. 1985. CYrOLOGj CAL STUDIES
 

OF THE INTERACTIONS BETWEEN THE (OWPEA RUST FUNGUS 
 AND SILICON-
DEPLETED FRENCH BEAN PLANTS. PHYSIOLOGICAL PLANT PATHOLOGY 
27[3):369-385. EN. 
 SUM. EN., 28 REF., IL. [BOTANYDEPT.,
 
UNIV. OF TORONTO, TORONTO, ONTARIO, CANADA M5S IAl) 

TO INVESTIGATE THE ROLE OF SILICA-RIH WALL DEPOSITS IN RESISTANCE 
TO THEOWPEA RUST FUNGUS, FRENCH BEAN PLANTS WERE GROWN 
H DROPONICALLY IN NUTRIENT SOLUTIONS SUPPLEMENTED WITH OR DEPLETED 
IN SI. PRIMARY LEAVES SUPPLIED WITH ADEQUATE SI RESPONDED TO 
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FUNGAL INFECTION BY THE AUTOFLOURESCENCE OF GUARD CELL WALLS, THE 
LIMITED AUTOFLUORESENE OF MESOPH iL CELL WALLS (BOTH VISUALIZED 
IN OEARED TISSUE), AND THE DEPOSITION IN AND I'THE LATTER OF
 
SILICA. IF INFECTED, SI-DEPLETED PLAITS, LIGHT III fOSOPY, ELECTRON 
MICROSOPY, AND ENERGY DISPERSIVE X-RAYANALSIS INDIGTED THAT 
SILICA DEPOSITS WERE ABSENT. THE INCIDENCE OF AUTOFLUORESENI OF 
GUARD CELLS WAS COMPARABLE WITH THAT IN THE SI-SUPPLEMENTED PLANTS, 
BUT THE INCIDENCE AND EXTENT OF NESOPH'tL WALL AUTOFLUORESCENE WAS 
GREATLY ENHANCTD. THE AUTOFLUORESENCE OF MESOPH1LL CELLS, BUT NOT 
GUARD CELLS, CORRESPONDED TO AREAS OF THE WALL -HAT GAVE A OLOR 
REACTION WITH TOLUIDINE BLUE INDICATIVE OF PHENOLIC COMPOUNDS. 
CALLOSE (ANILINE BLUE POSITIVE MATERIAL), IN THE FORM OF PAPILLAE,
 

WAS ALSO EXTREMELY COMMON AT INFECTION SITES IN ST-DEPLETED LEAVES. 
INFECrION H PHAE RARELX FORMED HAUSTORIA IN EITHER SI-DEPLETED 
PLANTSOR THOSE GIVEN ADEQUATE SI, ALTHOUGH THESE H PHAE GREW AS
 
WELL, AND APPEARED EOUALLY HEALTH Y, IN BOTH T Y'ES OF PLANTS. IN SI-
DEPLETED PLANTS, PREINOCULATION HEAT TREATMENTS OR INJECTION OF 
INTERCELLULAR FLUIDE FROM BEANRUST--INFECTED BEAN LEAVES, INCREASED 
THE INCIDENCE OF HAUSTORIUM FORMATION AND DELEASEU THE INCIDENCE 
OF ALL OBSERVED PLANT RESPONSES. THL RESULTS SUGGEST THAT EITHER 
SILICA REPOSITION IS NOT THE PRIMARY BARRIER TO HAUSTORIUM 
FORMATION IN NORMAL PLANTS, OR THAT A 2ND BARRIER, SUO AS THE
 
IMPREGNATION OF THE PLANT WALL WITH PHENOLIC MATERIALS, 
OMES INTO
 
PLAY IF SILICA DEPOSITION IS PREVENTED. (AS).
 

0G22
 
*LMWR, lntermctions herbicide!; i,,natiricit with (iaeat of1).. (1 and s root es 

nA'pbvtaT and ounthern pea. Phytopathology ,4,:1351-135o. 1974. Engt. Su' . 
Eng I. ?7 Hefs. 

phaise" hlt"t Tl .i Pthvttopathol)ogv, 'tJ), a'iildpad!!-4els, m ¢eo5(,s. Phizoctoc

nuL :-ai.lc i hri da"rping f t. F -. ,t:r s.)laint. - at, . l.-m, dry root rot. Scierotium 
mu 11. Fi.uaIriU:s ',"nr n . h all root r" r. Control. Cht-mical control. 

In .11 (, , , *t-x;, I ent_ . t ev.teaI I wItt tI f Io i.tn inoseb Iiicreaaed fol ape 
w.t ar i, -c rt.a ,-d iro t I isc(, r0rI, : , roilt t i. t,,r l'oat in with t-thoprop hadd 
the v -sit. ,'-feci.. 1i alntr, .1row . I . 'i? :,st,. -'I. a.i tiree pest i ides were 

',). iI't, , tiC', t rl,?:t'e ,e, ,,,tl. L iflI ;j lr diros,.b , and etho-
r,owIi t::- . 11-,' , . , i11.-!I, nr ,d I,t:;; ! ; t2a. i,;" ll fested With 

. ' _um. : cor, ra, t r tt?' .t h ,t tpr lone, increse, root rot 
ir 'il Ii''' wi-: P,.:rIe?'.iare ,n , l +r,dilnoseb re-

In''? r") t I . k ' rot o.'r rimphr a n W! I.,? teve Inlt il infested w.th RhiIoc
toni,) I ra._ " ito . ,t .;ovrIml.T, -; , aril 1% tientr i ntt with dIirvthyl
t! ra'--'i-"r .hth oet 101'e t *.:. 11C ILoc tre,l Il? if pesticide treatmnts 

,ar.' rot Tot. "ot diiienne .:1 smrS;:?r.tlr waS htrie!ied by treating. With etho
pt , 4oht fnf[':ited w; Fu ti n th ',mri ronrI. iriA .olnage wt ra; reduced in soil in-

I 't F. 0o'1A1t. EKie't.t of pelticr i,,- on snitbeans it)sotil inire ted with 
F. 0×v5 rcr.ll or" Sclprotitur roltsii1 were v lahi e. resticiIdes did not s;ignificrnt-ly 
at I. ro! t tdinvise nod foliage wt tn sothorn pen. Inocul un density of F. solant 
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was significantly increased in soil by 
treatment with trifluralin + dinoseb I day
after snapbeans were planted, but there were no significant differences when plantswere harvested 27 to 28 days later. 
 Pesticides did not significantly influence inoculum density of F. oxysporum or F. roseum. (Author's sumary). 

0623
27063. 
SUMNER, D.R.; SMITTLE, D.A.; THREADGILL, E.D.;

JOHNSON, A.W.; CHALFANT, R.B. 
 1986. INTERACTIONS OF TILLAGE
 
AND SOIL FERTILITY WITH ROOT DISEASES IN SNAP BEAN AND LIMA BEAN

IN IRRIGATED MLTIPLE-CROPPING SYSTEMS. PLANT DISEASE
 
70(8]:730-735. 
 EN. SUM. EN., 34 REF. (DEPT. OF PLANT

PATHOLOGy, UNIV. OF GEORGIA, COASTAL PLAIN STATION, TIFTON, GA 
31793, USA I
 

SNAP BEAN OR LIMA CEAN WAS PLANTED EACH AUG. FOLLOWING MAIZE IN A

MULTIPLE CFCPPING 
 SYSTEM FOF 6 YR. ROOT AND HYPOCOTYL DISEASE
 
SEVERfTY AND POSTEMEm;ENCE DAMPING-OFF 
 (CAUSED PRIMARILY BY
RHIZOCTONIA SOLAU i AG-4, FUSARIUM SOLANI, A STERILE WHITE
BASIDIOMYCETE, AND PYTHIUM SPP.) WERE GRFATP TN PALL 13MA BEAN
 
THAN IN LIMA BEAN 
 AND IN SUPrOILED OR DISKED THAN IN PLOWED

TREATMENTS. 
 IN 1 YR OF 3, POSTEMERGENCE DAMPING-OFF WAS INCREASED

IN SNAP 
 BEAN BY APPLYING N BROADCAST PREPLANT COMPARED WITH

APPLYING 
 IT THROUGH OVERHEAD IRRIGATION. PLOWING REDUCED 
POPULATIOIS OF R. SOLANI AG-4 AND RHIZOCTONIA-LIKE FUNGI COMPARED

WITH DISKING BUT INCREASED OR 
 HAD NO EFFECT ON POPULATIONS OF
PYTHIUM SPP. IN SPRING SNAP BEAN, ROOT DISEASE SEVERITY WAS GREATER
IN SINGLE ROWS THAN IN TWIN ROWS AND WITH STARTER FERTILIZER THAN
WITHOUT. SUBSOILING INCREASED THE NO. OF PLANTS WITH REDDISH BROWN
SUNKEN CANKERS ON THE HYPOCOTYLS COMPARED WITH PLOWING. NO. OF
MELOIDOGYNE INCOGNITA JUVENILES IN THE SOIL AND ROOT-GALL INDICES
WERE GREATER IN FALL LIMA BEAN THAN IN SNAP BEAN. IN MOST TESTS,
ND. OF M. INCOGNITA JUVENILES AND ROOT-GALL INDICES WERE NOT
AFFECTED BY TILLAGE METHODS OR FERTILIZATION TREATMENTS. YIELD OF
SNAP BEAN WAS GREATER IN THE SPRING THAN IN THE FALL. (AS). 

0624
25686. SUMNER, D.R. 
 1985. VIRULENCE OF ANASTOMOSIS GROUPS OFRHIZOCTONIA SOLANI AND RHIZOCTONIA-LIKE FUNGI ON SELECTED GERM 
PLASM OF SNAP BEAN, LIMA BEAN, AND COWPEA. PLANT DISEASE
 
69(1]:25-27. ENGL. 
SUM. ENG., 21 REFS. 
 (DEPT. OF PLANT

PATHOLOGY, UNIV. OF GEORGIA, COASTAL PLAIN EXPERIMENT STATION, 
TIFTON, GA 31793, USA) 

RHIZOCTONIA SOLANI AG-4 AND AG-2 TYPE 2, INDIGENOUS TO THE GEORGIAN
COASTAL PLAIN (USA], WERE HIGHLY VIRULENT ON CV. OF SNAP ANDPOLE
BEAN AND COWPEA. SNAP BEAN BREEDING LINES 84175, B4173-2X, 208-8R, 
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5181R, AND VENEZUELA 54 WERE MORE RESISTANT TO HIGH INOCULUM 
DENSITIES [187 AND 492 COLONY FORMING UNITS/IO0 G SOIL) OF AG-4
 
THAN EAGLE SNAP BEAN, BUT AT 16 COLONY FORMING UNITS/10 G SOIL,
 
THERE WERE NO SIGNIFICANT DIFFERENCES. NONE OF THE SNAP BEAN
 
BREEDING LINESWERE RESISTANT TO R. SOLANI AG-2 TYPE 2. R. SOLANI 
 AG
2 TYPE 1 WAS HIGHLY VIRULENT ON COWPEAS AND SLIGHTLY-MODERATELY 
VIRULENT ON BEANS.RHIZOCTONIA-LIKE CAG-5 WAS MODERATELY VIRULENT ON 
PI 165426 AND JACKSON WONDER LIMA BEAN. CAG-3 WAS HIGHLY VIRULENT
 
ON COWPEAS AND CAG-4 WAS AVIRULENT. (AS).
 

0625 
1630 SUMNER, D.R. et al. Root diseases of snapbean and southern pea in intensive
cropping systems. Phytopathology 68:955-961. 1978. Engl., Sum. EngI., 29 Refs., Illus. 

Phaseolus vulgaris. Pythium aphanidermatum. Fusarium solaniphaseoli. Fusarium oxysporum.
Rhizoctonia solani. Bean root rots. Cultivation. Roots. tlypocotyls. Intercropping. Chemical 
control. 

Root diseases of french beans and cowpeas were studied in whole plots of cropping systems olbeans/ soybeans/ cabbage, turnips/ maize! beans, turnips/peanuts/beans and turnips/
cucumbers/cowpeas/tunips in S.E. USA. Each system was repeated yearly for 4yr. Subplotswere treated with the nematicide ethoprop or not treated; sub-subplots were treated
with the herbicides trifluralin + dinoseb or not treated. The most frequently isolated fungi fromspring beans were Pvthium spp. (primarily P. irregulare) and from fall beans. Rhizoctoniasolant
and cultures of Fusarium solani. R.solani was most frequently isolated fromcowpeas. Bean root
diseases were severer in the fall than in the "pring, but there were no differences between the 2cropping systems in the amount of disease in the fall. Cowpea diseases were severest and yields the
lowest in the 4th yr. Treating soil with ethoprop resulted in asignificant (P = 0.05) increase in 
disease severity i n 3spring crops of beans and I crop of cowpeas. but it did not influence severity
in fall beans. Herbicide treatments occasionally reduced but never increased root disease severity.
Total F. solani soil populations increased in the bean /soybeanecabbage system and those ofPM'hiuniin the turnip/peanut' bean system. Total population of F.solani and Pythium spp. were
often the lowest in herbicide-treated soils, but ethoprop rarely influenced populations of the soil 
fungi measured. (Author's surnmar,)E03 

0626 
1854b TtEODOROU. M.K.; SCANLON, J.C.M.; SMITI, I.M. 1982. Infection andphvtoaiexin accumulation in French bean leaves injected with sporesColletotrichum lindemuthianum. Phvtopathologische Zeitschrift 103(3):

of 

1'-!97. iEngl. , Sum. Lngl. , Germ., "lO Refs., lllus. 

Phaseolus vulariE. Snap beans. Phytoalexin,. Leaves. Colletotrichum 
I ncenutnianum. 

The differential response of French bean leaves injected with different
conci. o! conidia of raceF; of ColIeLotri(:hum linderuthianur wa,. examined byfight micru.copy and in terms o! ;iytoalexin accumulation. In theincuo patibh combimntion, high sport concii. icited hypersensitive celldeath and plvtoalexin accumulation, while lower spore conch, gave lessphytoa]e:ins and no visible hypersensitivity. In the compatible
combination, fungal development in injected tissue was similar to that seenin hypocotyls, and the tissue collapsed only after extensive cell
colonization. Low amounts of phytoalexins were found in the injected 
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tissue, irrespective of the spore concn. used. The amount of nh,.w"2ic 
extracted from the tissue immdiately ,Y,rrc--rd-n6 collapsed injection sites 
was up rc !4 tiut, greater than the amounts detected within th collapsed 
sites, and twice as great as the highest amount detected in incompatible 
sites. (Author's summ ary) E03 

0627
 
12684 THEODOROU, M.K. and SMITH, I.M. The implications of a rapid method 
for the determination of differential interactions in french bean anthracnose. 
Phytopathologische Zeitschrift 96:1-8. 1979. Engl., Sum. Engl., Germ., II Refs. 

Phaseolus vulgaris. Collerotrichumn lindemnuthianum. Cultivars. Races. Hypocotyls. Leaves. 
Hosts and pathogens. 

French bean cv. give a differential response to races of Colletotrichum lindemuthianum 
when conidia (1 x 10' spores/ml) are injected into the intercellular spaces of expanding 
unifoliate leaves. Susceptible leaf tissue collapses within 3-4 days, but resistant tissue shows 
no visible response unless higher spore concn are used. The method is reproducible, rapid 
and less variable than conventional methods. The technique is thought to have potential 
for research on early host/parasite interactions in bean anthracnose. (Author's summary) 
E03 
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12393 TIIEODOROU, M.K. and SMITH, I.M. The response of french bean varie
ties to components isolated from races of Colletorrichum lindemurhianum. Physio
logical Plant Pathology 15:297-309. 1979. Engl., Sum. lngl., 18 Refs., Illus. 

Phaseolus vulgaris. Colletotrichum lindenuthianum. Races. Phytoalexins. Cotyledons. 
Cultivars. Plant tissues. Analysis. 

High mol wt cell-wall ccnponents were isolated from 4 races of Colletotrichum lindemu
thianum. They elicited browning and phytoalexin accumulation when applied to cotyledons 
of several different french bean var. but the extent of these responses did not match the 
specific differential pattern of var. resistance and susceptibility to the races. There were, 
however, consistent differences between the responses of different var. to any race, Kievit 
in particular giving a greater response than the others. Kievitone was the main phytoalexin
produced by cotyledons. Similar results were obtained using a new bioassay involving the 
injection of wall components into unifoliate bean leaves. (Authort summary) E03 

012Pi 
21030 TOHPIINS, F.D.; CAN(ARY, D.J.; MULLINS, C.A.; IIILTY, J.1;. 1983. 

Effect of liquid volume, spray pressure, and nozzle arran'zment on 

1r, FT.' plant Io iage and cont rol of snap bean rust with 
,~t,t haloiit. Plant Disease A7(9): 952-953. [ngl., Sum. Engl., 9 Refs., 
l). Dc Lept. of Agricultural Engineering, Univ. of Tenn",see, 

l1le, 'IL 30101, WSA] 

PhaF.,solus vulairfs. [rnyvce5 phaseoli. Disease control. Chemical control. 
te ls. Tnai1, e1ana . SA. 

chIorot haIil (2. ' kg a. I h.ia ) soI ut ions were !;prayed On sna p beans on a 
7- to IlO-day ;chedule to control bean rut (Oromw.es anrendicula'tus var. 
append1culatus). Solution application rate.s were 190, 375, and 560 I/ha at 
345 and 690 kPa noszte pressure, u:;ing 1, 2, and 3 nzzles/row. Foliage 
coverage was evaluated using fluorescent tracer particles applied 
similarly. Mean % of surface area covered on both top and bottom sides of 
the leaves increased with increases In application rate, nozzle pressure, 
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or no. of nozzles/row. Rust control, however, was 
not Influenced by these
 
factors. Plots treated with chlorothalonil had less bean rust and produced
 
greater pod yields than untreated plots. (Author's summary) E03
 

063U 
29103 TRIPATHI, K.C. 1985. Occurrence of floury leaf spot of French bean in 
Utter Pradesh Hills. Indian Botanicel Reporter 4(2):175. En., 2 Ref. [Govt.
 
Valley Fruit Research Station, Srinagar (Gerhwal) 246 174, India] 

Phaseolus vulgaria. Ramularia phasooli. Symptomatology. Etiology. Snap 
beans. India.
 

The symptomatology and etiology of floury leaf spot in French beans in 
Utter Pradesh hills, India, are briefly described. Symptoms observed agree
 
with those caused by Remularia phaseolina. (CIAT) 

0531
 
26543. VAN BRUGGEN, A.H.C.; ARNESON, P.A. 1985. A
 

QUANTIFIABLE TYPE OF INOCULUM OF RHIZOCTONIA SOLANI. PLANT
 
DISEASE 69(11]:966-969. ENGL., SUM. ENGL., 22 REFS.
 
(DEPT. OF PLANT PATHOLOGY, CORNELL UNIV., ITHACA, NY 14853, USA] 

PRODUCTION OF SCLEROTIA OF RHIZOCTONIA SOLANI WAS COMPARED ON 6 
TYPES OF SUBSTRATES IN VITRO. AUTOCLAVED GREEN BEAN PODS WERE THE 
POST EFFICIENT SUBSTRATE. ABOUT 1 MILLION SCLEROTIA MEASURING 300
710MICRONS IN DIAMETER WERE PRODUCED ON 1 KG FROZEN CUT BEANS. THE 
VIABILITY OF SCLEROTIA ON PDA WAS GREATER WITH INCREASING SIZE OF 
SCLERTIA. SIMILARLY, THE ABILITY OF LARGE SCLEROTIA TO GROW ON 
SAND AND INFECT A BEAN HYPOCOTYL PIECE WAS BETTER THAN THAT OF 
SMALL SCLEROTIA. SCLEROTIA FORMED ON BEAN PODS WERE MORE VIGOROUS 
THAN SCLEROTIA OF THE SAME SIZE PRODUCED ON LEAVES. ONLY GROWTH OF 
SMALL SCLEROTIA FROM BEAN LEAVES WAS STIMJLATED BY THE PRESENCE OF 
A HYPOCOTYL PIECE. (AS]. 

0032 
18778 VULSTEKE, G.; MEEUS, P. 1982. Chemical control of botrvtis cinerea 

and Scleretinia sclerotilrum on dwarf snap beans. Netherlands Journal 
of Plant !*athology bn:79-85. Engl.. Sum. Engl., Dutch., 3 Refs. 

Phaseolus vulraris. Snap beans. B trvtis 
cinerea. Whetzelinia scleroriorum.
 
Disease control. Yields. Chemical control.
 

The efficacy of different new fungicides against Botrvtls cinerea and
 
Selerotinia scierotiorum on dwarf snap bean!,, their influence on crop, pod
yield and quality, and residue levels in the pods were studied in order to 
find an effective spraying scheme for farmers in West-Flanders, Belgium.
Two sprays of vinclozolin (0.5 kg a.i./ha) or procymidone (0.5 kg a.i./ha),
the 1st at the beginning of flowering and the 2nd 2 wk. later, gave the 
best control of B. cinerea. Good results were also obtained with iprodione
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and with thiophanate-methyl. Vinclozolin 
and proc~midone at the same
 
program were the most 
 active fungicides against S. sclerotiorum.
 
Treatments with the latter 2 fungicides resulted in increased poo yields
and had no influence on pod color and quality. Residue levels were below
 
the tolerance level. (Author's summary) E03
 

0633
 
0046 WALKER, J. Two sed borne fungl of french bean. Phajeolus vulgaris L. Journal 
of the Australian Institute of Agricultural Science 2&60-63. 1960.Engl., 12 Refs., Illus. 

Phaseolus vulgaris. Rhizocionla jolani. Wheizelinia sclerotiorum. Seed transmison. Seed. 
Climatic requirements. Seed production. Cultivars. Australia. 

French beans in N.S.W. are commonly attacked by Rhizocioniasp. and Whetzeinia (Scierotinia)
scierotlorum. Both have been found for the lit time in N.S.W. to be carried by seed produced on 
the Far S. Coast. In samples of Brown Beauty and Hawkesbury Wonder Rhizoctonia infection 
was under 1%, while in one sample of the latter var. W sclerotiorum infection was 1-3%. The 
degree of seed infection is probably related to weather conditions during seed maturation. 
(Summary by Review of Applied Mycology) E03 D04 

6106 

VELLS, J. H. and COOLEY, T. H. Control of 
0634

Pythium end Sclerotinia rots of snap beans 
with postharvest hot water and chemical dips. Plant Disease Reporter 57t3l:234
236. 1973. Engl., Sum. Engl. 7 Refs. Illus. 

Phas"olus vulvaris. Diseases and pathogens. Pests. Pythfu" butlert. Cottony leak. 
Sc'erotinia sclerotiorrn. bean wbite mold. tHycoses. Disease control. Storage.
Hot water treatments. Laboratory experiments.
 

In laboratory tests losses due tu Pythiu and Sclerotinia rots of snap beans were re
duced significantly during a simulated transit and storage period without refrigera

2tion, by a 30-second dip In 125*y water alone or with 450 ppm ,6-dichloro-4-nitroan
iline (DCNA). Ten-second, unheated dips 
in 1800 ppm DONA or in furgicidem such as
chlorine, sodium orthophenylphenate, or dehydroacetic acid were not effective. (Au
thor's summary) 

0635
 
18748 WOODWARD, M.D. 
 1979. Phaseoluteone nd other 5-hydroxyisoflavonoids


frosn Phaaeolus vulgari . Phytochemistry 18(2):363-365. Engl., 
2b Refs.,
 
Illus.
 

Phaseolu, vul aris. Snap beans. Phytoalexins. Phaseol I In. Aralysis. 
Mvcoses. 

The isolation and idertification or a new lsoflavone, phaseoluteone 3. and
the isolation of 3 additional isoflavonoids which may he precursors of 
kievitone and or phaseolutcone are descr/bed. Tue new phytoaleyins were
isolated from several unidentified phenolic compounds, detected in the 
interaction between, French bean pod tissue and the fungus onilinia 
fructicola. The co-occurence of the compounds isoflavone genictein 
1,

2'-hydroxygenistein 2, phaseoluteone 3, Isoflavanone dalbergioidin 5, and 
kievitone 5, in loean tissue, together with the relative amounts of each 
compound obtained, have particular significance for biosynthetic studies.
The formation of phaseoluteone 3 probably follows the sequence 1-2-3. 
Similarly, the most direct route to kievitone would be 1-2-4-5. Although
other patbways may be postulated for the formation ot phaseoluteone and
kievitone, the failure to detect any other 5,7-dilydroxylated isoflavone or 
isoflavanone tends to support the proposed pathways. (Summary by EDITEC. 
Trans. by L.M.F.) E03
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0636 
1553 YEN, D.E. and BRIEN, R.M. French-bean rust (Urornices appendzculats)studies 
on resistance and determination of rust races present in New Zealand. New Zealand 
Journal of Agricultural Research 3(2):358-368. 1960. Engl.Surn. EndI., 9 Refs. 

Phaseolus vulgaris. Uromy'cesphaseoli. Races. Identification. Cultivars. Host-plant reskatnce, 
Field experiments. Laboratory experiments. 

The probable races of bean rust present in New Zealand are 10, 17 and 28, as identified in the 
USA, with possibly another unidentified race which attacks the differential line U S 780. In 
crosses of the resistant variety Westralia with susceptible varieties, heterozygote plarts show a 
delayed, but definite infection with rust in field and glasshouse trials. Homozygous susceptible 
plants show equal susceptibility with susceptible parents. Susceptibility can thus be termed 
recessive or dominant according to the time of recording the disease symptoms in segregating 
populations. The usefulmess of this heterozygote reaction for selection in breeding material is 
discussed. (Author's summary) E03 

0627 
9603 YORK, D.W., DICKSON, M.H. and ABAWI, G.S. Inheritance of reaistance to 
seed decay and pre-emergence damping-off in snap beans caused by Ptvthium ulumum. 
Plant Disease Reporter 61(4);285-289. 1977. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgaris. Pythium ultirnum. Inheritance. iloat-plant resistance. Seed. Germination. 
Crossbreeding. Seed color. Backcros3ing. Seed coat. USA. 

The inhentance of resistance to seed decay and precinergence damping-off caused by Pythtuni 
ultimum was studied in the white-seeded french bean line 1273, thecolored-seeded line 5-161 and 
the colored-seeded cv. Spartan Arrow. Testing was perforned in artificially infested soil under 
growth chamber conditions. Resistance was found to be quantitatively inherited. Resistant white
seeded lines were identified by testing F, lines denved from crosses between resistant colored
seeded beans (line 5-161 and Spartan Arrow) and white-seeded susceptible cv. (Maestro and 
Cascade). The result show that the association between seed coat color and Pythium resistance 
can be broken. (Author's 5ummary) E03 GOI 

E04 Viroses 

0638 
AICIlSON, B. A. Division, expansion and DtA synthesLs in eristematic cells of Freac" 

bean (tnseoluq vulvaris L.) root-Lips invaded by tobacco rinespotvirus. Physio
logical plant Pathology 3:1-8. 1973. EngI., St". Engl. 19 Refa. Ills. 

Phascolus vulcartq. Diseanse and pathogen". Pests. Tobacco ringspot virus. Viros"G. 
cytology. 'lant physiological procenies. lintR and pathogens. Root&. Metabolism. 
Nucleic acids.
 

The divinion, e.,;inston and DtMAsynthesis of rc rintematic cells of the root-tip of 
French beans wer:_ examined at different tit.e, after Infection witJh tobacco ringqpot 
virus. At about t!he name time that the Lertzinal taillimetre of the root was invaded 
by virus there was a drop in DMF.synthesis, followed by a decrease in the mitotic
 
index to about half 
that of healthy tisnue. Cell elongation was unaffected, result
ing in a gradual accumulation of expanded cella in the root-tip. Subnequently, tha
 
mitotic index of the root-tip returned to a normal level. 
 (Author's sun=ary)
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0639 
16060 ItILISS. K.W. and PLAZA-MORALES. C'. Effects of postinoculatior leat 
water status on infection of French bean by tobacco necrosis virus. I'hysiological 
Plant Pathioogy 17:357-367. 1980. lndl., Su . I.ngL..32 Rets.. Illus. 

Phaseolu uidlv,:ris. lobacco necrosis virus. Leaves. Water content. l)isease contmol. 
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01340 
28961 BARAKAT, A. ; STEVENS, W.A. 1986. Effe cts of Gypsophi La pani culate 
extracts on the infectivity of plant viruses. Mi crobios Letters 31(123
124):137-142. En., Sum. En., 19 Ref. [Dept. of Botany, Faculty of Science, 

Ain Shams Univ., Cairo, Egypt] 

Phaseolus vulgaris. Snap beans. Viroses. Resistance. Disease control. 

Egypt.
 

Aqueous extracts of GypsophiLa paniculate when sprayed onto the upper leaf 
surfaces of Phaseolus vulgaris, Gomphrena globosa, and Nicotiana tabacum 
(Local Lesion hosts to tobacco necrosis virus, potato virus X, and TMV, 
resp., reduced local lesion no. Inhibition was most effective when the 
spray was mode I day before inoculation with the virus, but was still 
effactive after 6 duys. The inhibition of local lesion production by 
potato virus X decreased more rapidly than inhibition of tobacc necrosis 
virus or TMV. Applicetion of G. paniculata extracts to lower leaf surface
brought about irnhibition of virus applied to the uppar surfaces end some 
form of induced resistance was indi wted. Resistance also occurred in 
young leaves of French bean when G. paniculate inhibitor was applied to 
the primary leaf opposite to that receiving the virus. (AS) 

0041
 
1311 BIRI), J.et al. Trunsinision del mosatco dorado de lahabichuela (Pha.teolu 
vulgaris) en Puerto Pico por medios metrinicos. (AMechanical transmission of bean golden 
rnosaic). Fitopatoiogia 12:28-30. 1977. Span., Sum.Engl., Illus. 

Phaseolus volgaris. Bean gulden mosaic virus. lkmisia tabaci.Virus transmission.Host range, 
Leaves. LaboratorN experiments. Vectors. Puerto Hlico. 

Bean golden mosaic was mechanically transmitted up to 25/, using undiluted sap from infected 
french bean plants. Up to 100% transmission was obtained by diluting to 1:4with 0.1M 
KHPO4, pH 7,and inoculating with an air brush at 80 psi. (Author's summary) E04 FOI 
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0642 
BODNAR, J. and KVICALA, B.A. Effects of temperature on infection of French beau


leaves (Phnseolui v igaris L.) by Lucerne hosaic Virus. Biologla Plantartu
 
l0(4):251-256. 
1968. Engl., Sum. Engl., Czech., Russ., 12 Refs. Illus. 

Phaseolus vullnri. Alfalfa mosaic virus. Temperature. Climitic requirements.
 
Leaves. Laboratory experiments.
 

The effect of temperature on the number of lesions and the time of their appearancewas studied by inoculating French bean le.1ves (Plirohus vul ,lrts L.) cv. Perli;a)
with lucerne ssoaic virus either 24 or 43 h before or, 2I or 43 It after they wei'e
exposed to various temperatures. The temperatures tealed were 23, 25, 27, 30, 33

and 36"C. lefore and after 3uch ex1posure5 the plant!; were kept in n constant temperature of 25C. 4y increu 
 ing the temperature before inoculation the number of

lesions increased in comparison with the control. 
 The optimuil temperature for themximnum number of lesions is between 27'°nd 30'C. There is no significant differ
ence between those eyperiments when the exposure 
 time was 24 h or 41 h before ino
culation. The gam temperatures applied tor 
 21 or 48 h after inoculation have adecreasin g effect upon the number of lesion.s formed by Lf' on French bean leaves. 
The decrease is 30 to 757.. In this case the first necrotic local lesions appeared

42 h after inoculation when exposed to higher temperatures above 27"C for 24 h, and
60 h after inoculation when exposed to these temperatures for 48 h. Tne shape of Issions v.ried a little in both 
cases as the pictures show. (Author's suummary). 

0 [313 
26253. 
 CAPOOR, S.P.; RAO, D.G.; SAWAIT, D.M. 1985. A NOTE
 
ON A VIRUS DISEASE 
 OF FRENCH BEAN. INDIAN: PHYTOPATHOLOGY
 
38[1}:152-154. ENGL., 5 REFS., ILLUS. 
 (7 BARROW ROAD,
 
LAL BAGH, LUCKNOW 226 001, INDIA)
 

THE V:RAL NAlURE OF A DISEASE OBSERVED ON SNAF BEAN CV. STRINGLESS 
GREEN POD, GR13WN IN THE GLAbSHOUSE, WAS CONFIRMED. THE VIRUS MAY BE 
RELATED TC BCMV OR BYMV REGARDING THE SIZE OF VIRUS PARTICLES; 
H(aEER, IT DIFFERS FROM THEP ON THE BASIS OF ITS 
PHYSICALPROPERTIES, AND BECAUSE IT HAS DIFFERENT TYPES OF INSECT 
VECTORS. PROPOSED DESIGNATIONS FOR THIS VIRUS ARE FRENCH BEAN 
MOSAIC VIRUS (FBMV), BEAN VIRUS 5, OR MARMOR PrASEOLI F. RUGOSUM 
NOV. SP. (CIAT). 

0644 
28804 DESOAMPS P., H.M. 1986. Hospedentes aLternos del mosaio dorado de 
Le habichuela (PhaseoLus vulgaris L.). Tesis Mag.Sc. Mayaguez, Universidad 
de Puerto Ricc. 64p. Es., Sun. Es., En., 45 Ref., It. 

Phaseolus vuLgoris. Snap beans. Bean golden mosai c virus. Bemisia tabaci. 
Vectors. Host range. Disease transmission. CuLtivars. Puerto Ri Cm. 
Domini cn Republi c. 

A survey of the host range of BGMV was conducted in the Domi ni cn Republi c 
and virus transmission tests were carried out with several plant species 
that are frequentLy essociated with the insect vector Bemisia tabacl. The 
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inoculum used in these tests was obtained in the Dominicn Republic. The 
geminivirus was detected in the families Nyctaginaceae, Papilionemae, 
Euphorbiaeae, TiLiaceae, Malvaceae, SterculiacBee, Convolvulaceae, and 
Compositee. Phaseolus lunatus cv. Haba de Tocon, P. vulgaris c. Top Crop 
and Pompadour, and MacroptiLiun Lathyroides were the only species affected, 

These showed symptoms similar to those observed under field conditions in 
Puerto Rico. It was found that both strains of BGMV (Puerto Rican and 

Domini can) have the same host range. (AS)
 

0645 
17447 FATING, K.B.; KHARF. M.N. 1978. Influence of virus infection on the 
phyllosphere mycoflora offrenchbean. Indian Phytopathology 31(3):387-388. 
Engl., 7 Refs. 

Phascolus vulgaris.Snap beans. Bean common mosaic virus. Leaves. Microbiology. Mycoses. 
Isolates. 

The mycoflora present on leaves of healthy and BCMV-infected plants of snap bean cv. 
Tennessee green was compared at different stages of growth tvegetative, flowering, and 
cror maturity). Fungi were isolated by the washing and shaking 2 trifoliate leaves in 100 ml 
sterile water and were incubated in )lates at room temp. (22-28'C). ,llternaria alternata, 
Aspergillus spp., Cladosporiurmsp., lilchninthosporiumsp., Ienicillium rariahilc, and 7)icho. 
denna aureoviride were observed inthe phylloplane of both healthy and virus-infected 
plants while !hsarium sp.,Mvrotheciunm roriduin, and Rhizopus sp. were obtained from 
leaves of healthy plants. 'remature agin!', of plant organs and physiological disorders of 
virus-infected plant tissues may be responsible for the reduction in fungal flora in the 
phylloplane of these plants. 'The differences in the phyllopla:,e mycotiora olhealthy plants 
at different stages may be due to the changes in the plyical nature of leaf surface and 
chemical nature of leaf exudates. (Sunmnaryv hy C.I'.G. Trai. hy L.M..) E04 100 

0646
 
26265. GBAJA, I.S.; CHANT, S.R. 1985. THE EFFECTS OF CO-


INFECTION BY SUNN-HEMP MOSAIC VIRUS [SHMV) AND FUSARIUM
 

OXYSPORUM ON THE GROWTH OF FRENCH BEAN. R-YTOPATHOLOGISCHE
 

ZEITSCHRIFT 113(3):252-259. ENGL., SUM. ENGL., GERM., 24
 

REFS., ILLUS. (DEPT. OF BIOLOGICAL SCIENCES, CHELSEA
 
COLLEGE, UNIV. OF LONDON, HORTENSIA ROAD, LONDON SWIO OQX,
 

ENGLAND)
 

IN THE SEEDLINGS OF 3 FRENCH BEAN CV., PRINCE, MASTERPIECE, AND 
PINTO, COINFECTION BY SUNN HEMP MOSAIC VIRUS WITH EITHER OF THE 
VASCULAR WILT PATHOGENS, FUSARIUM OXYSPORUM F. SP. PHASEOLI OR F. 
SP.TRACHEIFPIILUM, CAUSED GREATER LOSSES IN TOTAL FRESH WT. AND IN 
LEAF AREA COMPARED WITH UNINFECTED PLANTS OR PLANTS INFECTED SINGLY 
WITH ANY ONE OF THESE PATHOGENS. COINFECTION OF A 4TH CV., CANADIAN 
WONDER, HAD NO GREATER EFFECTS ON GROWTH REDUCTION THAN SINGLE 
INFECTION. TH CONCN. OF SUNN-HEMP MOSAIC VIRUS IN THE LEAVES OF 
CV. PRINCE, AND TO A GREATER EXTENT IN THE LEAVES OF CV. 
MASTERPIECE, INCREASED MORE AFTER DOUBLE INFECTION THAN WITH 
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ItIFECTION BY THE VIRUS ALONE. THE NATURE AND POSSIBLE MECHANISMS OFTHE PATHOGENIC EFFECTS IN FRENCH BEAN ARE DISCUSSED. (AS]. 

23990 IUSSEI;, N.M. 1978. 0647Diseases (t Frtench bean , (I., m.o]us r)Fd-Damer, Sudan. Hudeiba Research Station. Anuai Rep-r- 1977-1978.Ed-Damer. pp.10-li. Engl.
 

Phaseolus vulgaris. Snap beans. Curly top virus. .ytnptomatology. Diseasetransmission. Resistance. Cultivars. Sudan. 

Infornat ion on simptom:;, dtsi r;ln;:./l,,: 1
curly tloi virus ogit li..-rn var. restistance tOIti Sudai Is hiJefl vlll id.transmi tted by , Althugh the virs; Jist; cr.pccivnra this specteL!, notit] apest (if French be-insthis regiol . The disese I.; sporadic an I ocoi var.sivem tIeladi and IOto 2/Ibe hi ghly trnlriit In comparilsoti wfth Niiir r.'d vuit Rld Kloild andIt-td K it ,. I IAl'I 

0648
17833 JOSHI, R.D.; GUPTA, A.K.; SHUKLA, K. 1981. Effect of bean commonmosaic virus infection on primary productivity of French bean. Indian l'hytopathology 34(1):48-49. -ngl., Sum. Engi., 5 Rets. 
Phaseolus vulgaris. Snap beans. Bean common mosaic virus. Leaves. Yields. Leaf area. Plant
pigments. 

The primary productivity of French bean infected by BCMV was assessed. Leaves of approx.uniform size from healthy and systemically infected plants were collected at 7 a.m.taken to sample Care wasleaves of the same physiological age. Discs of I cmprimary productivity was determined by 
in Q) were taken and

the method described by MisraMorphological characteristics of infected plant parts 
et al (1968). 

were highly affected. Thetrifoliate leaves was higher av. no. ofin healthy plants than in infected ones. Av. fresharea also wt. and leafwere less in 
higher (250 mgfm2 

infected samples. Net primary production in healthy leaves is much/h) than in diseased ones (-210 kg/m 2 /h). There is a 42.55% reduction;ngross primary production in infected leaves. Anadysis of pigmentthere is a content revealed thatgeneral loss of chlorophyll and carotenoids in the infected leaves. (Sumary byF.G. Trans. by L.M.F.) E04 

0649
4684 KIMMIS, W. C. and LITZ, R. E. The effect of leat %ater balance on thesuscepliili.% of french bean to tobacco necrosis virus. Canadian Journal of Botany45:2115-2118. 1967. Engl., Sum. Engl.. 8 Refs. 

Phaseofis vulgaris. L.eaves. Water content, ilost-plhnl resistance. Tobacco necrosis virus.
Osniotic pressure. 

French beans were germinated tinder constant temperature. relatike humidit% and day period.and then transferred to Hoagland's culture solution. Variations tit
were 1he pretnoculation treatmentbegun at an age of 10 days for a 24-h period. ITreatments were selected that \would indtce
turgor changes in the primary leaves. It was obscrx cd that stusceptibilit\ to tobacco necrosis virusinfection was increased by preinoc:ulation conditions ol cotintuotu darkness. high RII and lowsuction tension of the culture solution. SLIsceptiblit was lowered 1.\pretnoculation conditionsof continous light, low RH and high suction tension olthe culture solution. I)iflusion pressuredeficit, osmotic pressure and turgor pressure mcasurcnentN were made %%ith the primary leaves attime of inoculation. Considerable agreement \:as noted bctween turgorsusceptibility. Preinoculation treatments such as 
changes and 

darknmg alter susceptibility through changes 
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2934 

in turgor pressure. It is suggested that there may be a direct effect of leaf turgor on the no. of
infectible sites. (Author's surmar .) E04 

KVICALA, 3. A. The size growLsi of alfalfa mosaic virus lesions on French beanleaves, Pnascolus vultpriA L. under various pre- and p~ae-inoculation heattrestrent. Pnyto:atholo;xsche Zeitschrift 80(2)-.143-147. 
 1974. Enl.
 
Sum. Engl., 
Cerm. 13 Refs. Illus.
 

Phas.j lus - ars. Heat trestment. Diseases and pathogens. Virosee. Alfalfa
mosaic vi-". 
Leaves Disease control. Temperature. Pests.
 

It was found that the lesion size growth of AMV upon the primary leaves of Phaseolus vJi-i.ri. L. cv. Perlicka in the same temperatures is very rapid between
toe firsz and seconI day after infection. The increase in size is above 1007..
In the furether days the lesions do not grow but 
have a tendency to coalesce and
the necrosis spreads into the veins. 
 The temperatures 23, 27, 30, 33 and 36Cunder which the experimental plants were grown before the AXV inoculation resultedin a decrease of the average necrotic lesions size, but the average number of lesions was higher. iowver, Lhe saa temperatures in which the plants were cultivated 24 or 48 hours, after A.1V inoculation caused increase in the average I".an

lons size and the average lesions 
number was lower. The possible affect of AMVstrains components in this phenomenon is discussed. (Author's sui-ary). 

0651

10304 MALONE. M.T Field reaction of green beans to subterranean clover red leafvirus. New Zealand Journal of Experimental Agriculture 6(l):95-97. 1978. Engl., Sum. 
Engl., 7 Refs. 

Phaseolus vuhgaris. Subterranean clover stunt virus. Dwarf beans. Cultivars. Host-plant
resistance. New Zealand. 

Of 125 french bean cv. screened for resistance to subterranean clover red leaf virus, all climbingbean cv. and several dwarfcv. were either tolerant or apparently immune to the disease. (Author's 
surntnary) E04 

0652 
17714 SIHIMOMURA, T. 1982. Effects of boron on the formation of local lesionsand accumulation of callose in French bean and Samsun NN tobacco leaves inoculated with tobacco mosaic virus. Physiological Plant Pathology 20:257-261. Engl.,
Sum. EngI., 13 Refs., Illus. 

Phaseolus vulgaris. Tobacco mosaic virus. Inoculation. Leaves. Symptomatology. Plant
nutrition. B. tlost-plant resistance. Laboratory experiments. 

Bean plants grown in culture solution containing excess B and inoculated on their p.:nprvleaves with TM'.' yielded fewer and smaller Inral 1c-ions with i callnse fluorcsce."ccaround the lesions. Fluorescence lasted for 5 days after inoculation vs. 2 days for controlplants. Similar phenomena occurred in leaf-halves of bean floated on a solution of excess13after inoculation with TMV. Contrary to this, whten leaf-halves of Samsun NN tobaccoplants were floated on B solution after inoculation with TMV, the treatment had no effect on lesion formation and callose fluorescence. There is a correlation between the amountof callose accumulation in the leaves and the ultimate size of' lesions formed in the inocu
lated leaves. (Author's summary) E04 
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0653
8943 SHIMOM URA, T. and DIJKSTRA, J. Effect of eosin Y on theformation of local
lesionsand on the accumulation of callose in 'Samsun N N' tobacco and French bean leaves
inoculated with tobacco mosaic virus. Netherlands Journal of Plant Pathology 82: 109-
SIF. 1976. Engl., Sum. Engi., 13 Refs., Illus. 

Phaseolus vulgaris. Tobacco mosaic virus. ltost range. Leaves. osh and pathogens. 
Temperature. 

When leaf halves of Samsun NN tobacco or Otebo french bean plants were floated on a solution 
of 10-15 uNt eosin Y after inoculation with tobacco mosaic virus (TM V) and kept at 2(W!C. locallesion formation was markedly diminished. There was also a decrease in the size of the lesions.
Depending on the temp, very strong fluorescence due to talloset Iormation was seen around thelesions in eosin Y-treated leaf-halves of Samsun NN tobacco and bean plants. It lasted rornt 3-5
days a ter inoculation, whereas fluorescence around lesions in the water-tiated control lcaNcNdisappeared w;itlin 2-3 days atter inoculation. When leaf discs of Sansun tobacco. a st,,ennc
host tor INIV, were floated on a solution of eosin Y alterinoculation , iti %I\and keptat 2I0 C
for 5 days, I V multiplication was not presented. Callose deposition could be detected, neict tin cosin Y-treated nor in water-treated control leaves. The relation between theinhibition ol locallesion formation and the accumulation of callose in cosin Y-treated leaves isdiscussed. (Author's 
sunimary) E04 

0554 
22103 SII.BERNAGEL, M.J.; DRAKE, S.R. 1983. 51u,, Hountain bush snap bean.IlortScience 18(1) :111. Engl. , Illus. [Washing.ton State Univ., IrrigatedAgriculture Research and Extension Center, trosf;er, WA99350, USA] 

Phiaseoluq vulgaris. Snap beans. Cultivart. Resietance. Beau comm.on mosaic
virus. Curly top virus. Plant breeding. USA. 

Snap bean cv. Blue Mountain is a bush Btue Lake-type developed forcommercial processing, home gardens, and market garden urie. The plants areupright (51-56 cm) and narrow (46-56 cr). Most of the pods are Iorne In themid-to-upper part of the bush. In wenternI USA, tire from planting tooptimum harvest is 65-70 days. Under irrigated conditions, yields rangebetween 3.6-5.4 t/ha. It is resirtar:t to BCMV, I gene, and curly top virus.
A description of its origin is presen,:ed. [CIAT] 

00550913-2747 SMITHI, P.R. A disease of french beans (Pht seolus vulgart. L.) caused b
subterranean clover stunt virus. Australian Journal ot Agricultural Research 17(6):875
883. 1966 Engl.. Sum. Engl. 9 Refs.. Illus. 

Phaseolus vularis. Pests. DieascLs, and patigins. Vit oses. Subterranean clover stunt virus.
Hosts. Vectors. Virus transmbsion. Laboralors experiments. Claorosis. Leal es. ( rop losses. 

A disease causing serious crop losses in carly-sosn french neaons in th,: Last ( ippslard arca of
Victoria was shown to he catused b, sitbhic frinein cloivcr stunt s ru I . 'orus infected a s idc 
range of legetun ious plants and persisted throu:li r-;olt o its principal vectoi. ,Api. ri t (ioraKoch It wa,s not seed borne nor oa, it nriefoianicallv tranismissrhle. The field s%.mptoms of the
disease on french beans consisted of clorosis and eltnasty of leases, the wholc plant being 
markedly stunted. with a rcduction in ti lengti of the intertodes. These symptoms were
reproduced in the laissoue ly aphid 'nocrilatio of the %rts to fiech bean. hioeser. the irus was recovered from both naturally infected and artificially inoculated beans with difhicultv. In
field tests, no french bean cultivar tested was irnitntie to the virus, although a high degree oftolerance was observed in Red Mexican U.I. 3. U.1.34 and U.I.37 and Pinto U.1.72 and U.1.78. 
(Author's semiar) E04 
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22957 TANIGUCHI , T. 1983. "Inhibition of 
tobacco mosaic virus infection 

by proteinase K. Hicrobios Letters 24(95-96):149-152. Engl., Sum. Engl.,
12 Refs. , Illus. (Plant Pathology Laboratory, Faculty of Agriculture,
 
Nagoya Univ., Chikusa-Ku, Nagoya 464, Japan]
 

Phaseolus vulgaris. 
 Snap beans. Tobacco mosaic virus. Enzymes. Virus
 
inhibition. Japan.
 

The effectE of proteInase 
K on the no. of local lesions produced by

THV-ordinary strain (ThV-OM) in French bean var. 
America and Nicotiana
 
tabacum var. Samsun NN leaves were studied. The eneyme caused about 90.
inhibition on infection of bean leaves at the concn. of 5 x 10 -ngml, and 
more effectively preven'-,i -fcction of bear, than of Samsur. i:.. The
inhibitory activity was destroyed by heating 100'Cat ii 5 sin. W:hen the
primary leaves of bean were treated with the enzyme I day to imendiatelv
before inoculation, the enzyme inhibited the development of local lesions.When the enzyme wns applied after inoc:lation, the inhibitory effect 
cecreased rapidly with time. (Author's sumi-ary) EO. 

0657
 
22299 TOLBA, M.A. 1977. Cowpea isolated viruses: a seed-borne virus, in


Blackeye cowpea (VLLna sinensis). In . Studies on virus. diseaqes
of legume plants. Giza. Egypt, Institute of t'la.t Iathologv.
Agricultural Research Center. Project no. FG-ARS-.31. pp.27-32. Ent.I 6 
Refs.
 

Phaseolus vulearis. Cultivars. Isolation. Vlioses. Inoculation. Dieasc

transmission. Pathogenicity. Host 
 range. Seed transmission. Snap bean,-
Egypt.
 

In expt. conducted under greenhouse conditiiiu; during 1 )7,- 77 at the
Institute of 
 Plant Pathology of the Agricultural Research Center (Ciza,

Egypt), a seed-borne virus was nbserved 
 in glarlveye cnwpea seedlines ondsymptoms 'of mosaic appeared on primary uaves. The viru,, wa!, ino:'u0ted
into 10 seedlings of each bean cv. tested. The ability of ap; d, (I'.. us

persicae and Alhi, craccivora) to transoit th,, '.'ru; 
was ;trdii'd. rn,'hbean cv. Giza 3 and Contender reacted with !','stemic Inf,ctto , hile bean 
cv. Top Crop, Suisse Blanc, and Pinto were not susceptible to inoculition.
The virus could not be Identified with any of the known viruses transmitted
 
in cowpea seeds. (Summary by T.r.) E04
 

0650
5768 WALKEY, D.G.A. and INNES. N.L. Resistance of dwarf french beans to bean 
common and bean yellow mosaic viruses. Journal of the National Institute of Agricultural 
Botany 14:428-432. 1978. Engi., Sum. Engl., 5 Reis. Illus. 

Phaseolusvulgaris. Bean common mosaic virus. Bean yellow mosaic virus. I lost-plant resistance. 
Cultivars. Isolation. Leaves. Laboratory experiments. England. 

Glasshouse tests were made in England of the resistance of dwarf french bean cv. to 3 strains of 
BCMV and to one strain of BIYMV. All cv. were resistant to a strain of BCMV isolated at 
Wellsbourne, most were resistant to the Dutch NI.4 strain. but only 2 had some tolerance of the 
Dutch NL3 strain; the remainder being susceptible. Many cv. were resistant to a BYMV strain 
isolated at Wellsbourne. (Author's summary) E04 
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20882 WALLACE, G.B. 1941. Yellow bean mosaic and notes 
 on othar bean
 

diseases. East African Agricultural Journal 7:114-115. Engl., 
2 Refs.
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Phaseolus vulgaris. Snap beans. Cultivars. Plant introductions. Resistance.
Bean yellow mosaic virus. Bean 
 common mosaic virus. Symptomatology.

OphLomyia Zhaseoli. Tanzania.
 

Certain French bean var. which were 
reported to be only slightl: susceptible to the BYMV of North America were Imported from the USA oa,account oftheir resistance to common mosaic, and were sown 
at Lyamungu in Tanganyika
Territory (Tanzania). Under these conditions the beans maintained their
resistance to 
common mosaic, but were Go severely attacked by yellow mosaic
 as to rule out any possibility of growing these otherwise useful var. inthe area. The North American yellow mosaic 
cannot be carried In the seed,
and therefore the disease was not introduced with the imported seeds. Ifthe Tanganyika disease is the same atsthe North American one It must have
already been present in the 
land. If, however, it is different no conclusion can be drawn. The Tanganyika disease resembles the 
North American
yellow mosaic in symptoms, but 
not all diagnostic characters have been seen
in the local disease. A bacterial disease, which produces 
sup-scorch
symptoms in bean fields, and 
a bean fly problem which can cause l00% loss
of the crop in the short rains, but is unsignificant in the main crop, are
 
also briefly mentioned. (Summary by J.1.) E04
 

E05 Nematodes 

0660
8025 FASSULIOTIS, G. and DEA KIN. J.R. Stem galls on root-knot nematode resistant 
snap beans. Journal of the American Society for Horticultural Science 98(5):421-425. 
1973. Engl., Sum. Engl., 12 Refs. Illus. 

Phaseolus vulgaris. Meloidogyne in'ognut Hosts and pathogens. Stems. Hiost-plant resistance. 
Roots. Backcrossing. Plant anatom). USA. 

A successful host/parasite relationship was established in the stems of both resistant and
susceptible french beans (Phuseolus vulgarn L.) ssith the root knot nematode Meloidogyne
Incognita. Thirty days after beans were planted in inlested soil. all had stem galls containing egg
laytng lemales. Histoligical studies shoeca giant cells developed from both vascular and cortical 
tissues. (Author's summar.) E05 
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5477 -ASSI I.l1 IS.(. )I .\KI\.. ,Iand I I 
 *\\. .l.C Root-knot nematode
resistance insnap beans: breeding and natore of resistliacet. .Jottrnal olthe American 
Societ. lot Horticultural Science 9515)640-I45 1971 [ngl..Surn. lngl.. 29 Rels.. Illus. 

tItaIcolt videarti. Me'/lohg ilt, ti, Ogitna Plant hreediog. Ilnst-lant resistance. GCernplasn.
lItheritance. Roots. I emlperatnre. IHofsts and ialitgens. [) arf beans. 

Hlllh-i\ pc ttench hean (/Iav tIoh l'-" al, 1.1 l lnce tilroot 
it,' i,,o,'nttt (co ton )atetldii s 

"tIli cs.ll ii knot nenatode 
a h etJd'hpe '. iing 111-16.5426 as the resistant 

paitent 1'l-1654261 resislant). Black \alcntjmci susccptible),Md 1-5ireceding line B3864 (reststant)
\crc inoctunlated %.,th2ntl-stage arac.There s\crc no icant dilterenes ilaraI penetration

oI ntoos;root tips sho\kcd slight %sellinesat niction locto both resi.stant and susceptible planits.
\cco,ss %kaseidcnt in the resistant line, 4 dos ti; Inic tllltlln. Illstological studies of tarly

ileilons shitied that resistance wits dt i 
 aIbsenC1CC OladetLIC giant cell development and to

li perensitike reactitn %,lhin the inMlectd pt1rito11 0I the root. When soil temperature was
liraged Irtom 16 to 28'C. galling. female des lopment and egg mass production in the resistant 

pllitts increased. (Autihlor, suttct i )E05 (iU 
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on*JOHNSON, A.W. 1973. Effect of nemati cides and row spacing 

ontrol of root-knot nematodes and yield of snap beans. In 

International Congress of Plant Pathology, Minneapolise 

Minnesota, 1973. Abstracts of papers. St. Paul, Minnesota, 

American PhytopathoLogical Society Inc. p.216. 

0663 
21087 McSOR EY, R.; PARRADO, J.L. 1983. Control of nematodes on snap bean
 

with soil fumigants. Fungicide and lNematicide lests 38:1. Engl. [Univ.
 
of Florida, Agricultural Research 6 Education Center, 18905 S.W. 280
 
Street, Homestead, FL 33031, USA]
 

Phaseolur vulvarls. Snap beans. Rotvlenchulus reniforils. lielicotvlenchus
 
dihv.tera. Uuinlsulcius acutus. Niematode control. Yields. USA.
 

Application of ethylene dlbromide or ethylene dibromide + chloropicrin to 
Phaseolus vulwaris in a field expt. near homestead. Florida, USA, 

significantly reduced populations o R toVIlenchult renlfomrls, 

Helicotvlenchus dlhvrtera, and Oulnisulcius acutus. Yields were not 
signiticantly increased. (Summary by eimcintriologica; Abstracts) EO5 

0664
 

1770: McSORILFY, R.; I't1RONIZNY, K.; STALL, \.M 1981. Aspects of 

nematoJe control on snap bean vith emphasis on the relationship between 

nematode density and plani damage. Proceedings of the lhrida State lorticultural 

Society 94:134-136. lnrg .. Sum. -ngl., 17 Rets.. illus. 

'haseolus ruLgaris. Snap beans. Meloidocetlt Iticogtila. Rotl hrfloitiilortms.Nematode 

control. fiost-plant resistance. Culuvars. USA. 

siap ban \.ere exanlined in sescralR€elationships betwcen ncinatode densityi and yield of 
field studies cotducted lear Iloniestcad, Florida (LISA) ill 1979 (evression equations %kcre 
developed describing the Inverse relationship between final density of Ilheloi ogvne oicoiii. 
ta and yield or sniap bean cv, Spite. An inverse ielatioishlp freissecnint matode no. arid 

%leld was also Iound Ili 1h plots ot snap bean wVhich %kerenaturally iiitested with Rotileo. 
ot R. retiormts In these plots %kasaltcmptCd with a soil dienclh01h4tih.t rioutorriv,. ( ontro 

ot 2.24 k! at. oxaniyl/ha tollissed by weekl\ hliar sprayv, of 0.5 kg, a.i. oxarnyliha. 

(ontrol oi IR.rctiorims reulted in yield increases at htch nenatode population levels, but 

no consistent yield Inrecase was obtained by treating plots having lo\ population levels, 

even though nematode popukitions were reduced by treatment. Such results indicate that 
thlere niav e al opportunity to make luie treatllent declslOi, based nt population levels. 

of the root-knot nematodc, A. Incognita. was attempted using, nentatode-tolerantControl 
cv. li a field test. 4 Al. incointla-toierant snap bean cv. (G698. G699 , G700. and (;701 

slio%ed sIenit ican tl less galing than the corninercial cv. liarsester. (A-uthor) summari U5 
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17738 McSORLLY, R. 1980. Effect of Rot 'slenchuliisreni*formis on snap bean and 

methods for control by oxamyl. Nematropica 10(2):89-95. Engl, Sum. Engl., 

Span., 19 Refs., Illus. 

Phaseolust'ulearis. Rotvh'nchuus rcniforniis. Quinisulciusacu tus. Ilt'licotylenchus dihvste

ra. Nematode control. Chemical control. Soil populations. Timing. USA. 

of applying oxarnyl to snap beans, 6 weekly foliar sprays of 0.56 kg
Of several methods 

of 2.24 kg a.i. oxamyl/lia at planting was the
a.i. oxamyl/ha combined with a soil drench 

most 	effective in reducing soil populations of Rotylenchutlus reniormis and Quinisulctius 
Yield of snap beans was negatively corre

acutus at 4 sites near Homestead, Florida (USA). 
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lated with soil populations of R. reniformis at harvest, but not with populations at planting 
time or at midseason. Final populations of R. rcni*hrnis were not correlated with initial 
populations in 18 test plots, whereas highly significant (P = 0.01) correlations between 
final and initial populations existed for Q. acutus and Ilclicotylenchus dihy"rstera. However, 
there was no correlation of yield with initial, midseason, or final population levels ot these 
2 nematodes. (Author'ssunimary) 1:05 

0666 
27086. MELAKEBERHAN, H.; BROOKE, R.C.; WEBSTER, J.M. 1986. 

RELATIONSHIP BETWEEN PHYSIOLOGICAL RESPONSE OF FRENCH BEANS OF 

DIFFERENT AGE TO MELOIDOGYNE INCOGNITA AND SUBSEQUENT YIELD 

LOSS. PLANT PATHOLOGY 35[2):203-213. Ell. SUM. EN., 17 

REF., IL. (DEPT. OF NEMATOLOGY, UNIV. OF CALIFORNIA, DAVIS, 

CA 95616, USA I
 

THE EFFECT OF A SINGLE GENERATION OF THE ROOT-KNOT NEMqATODE, 

MELOIDOGYNE INCOGNITA, ON THE GROWTH OF POTTED FRENCH BEAN PLANTS 

INOCULATED AT DIFFERENT STAGES OF PLANT MATURITY WAS STUDIED. IN 

SEPARATE EXPT. 3-, 11-, AND 13-DAY- OLD PLANTS WERE INOCULATED 
BEFORE PRIMARY LEAF EXPANSION, AT THE APPEARANCE OF TRIFOLIATE 

LFAVES, AND AT THE FLOWER BUD STAGES, RESP., W;ITH 0, 2000, 4000, OR 

8000 2ND-STAGE JUVENILE NEMATODES AND MAINTAINED It. A GRM'TH 

CHAMBER UNDER CONTROLLED CONDITIONS. THE PHOTOSYNTHETIC RATE OF THE 

PLANTS INOCULATED AT THE TRIFOLIATE LEAVES AND FLM"ER RUD STAGES 

DECREASED SIGNIFICANTLY WITH INCREASING INOCULUM LEVEL 7 DAYS AFTER 

INOCULATION. ALTHOUGH THE RESPIRATION RATE DIC NCT SIGNIFICANTLY 

CHANGE THROUGHOUT THE EXPTL. PERIOD, THE RATIO OF PHOTOSYNTHETIC 

TO RESPIRATION RATE DECREASED SIGIIFICANTLY WITH INCREASING 

NEMATODE INOCULUV LEVEL AND DURATION OF INFECTION. "CHLOROPHYLL 

CONTENT, PLANT DRY WT., AND THE NO. OF BUDS, FLOWERS, PODS, AND 

SEEDS WERE SIGNIFICANTLY LOWER IN INFECTED PLANTS THAN IN THE 

CONTROLS; THIS EFFECT INCREASED WITH INCREASING LEVELS OF NEMATODE 

INOCULUM FOR ALL 3 PLANT STAGES. THE LEAF AREA WAS SIGNIFICANTLY 

SMALLER ONLY WHEN NEMATODE INFECTION OCCURRED BEFORE PRIMARY LEAF 

EXPANSION. THE PLANTS WHICH WERE YOUNGEST AT THE TIHE OF NEMATODE 

INFECTION PRODUCED THE LOWEST YIELD; THIS APPEAREC TO RESULT FROM 

THE EFFECT OF NEMATODES ON PHOTOSYNTHESIS AND RELATED PHYSIOLOGICAL 

PROCESSES. (AS).
 

0667 

25075. MELAKEBERHAN, H.; BROOKE, R.C.; WEBSTER, J.M.; 

D'AURIA, J.M.D. 1985. THE INFLUENCE OF MELOIDOGYNE INCOGNITA 

ON THE GROWTd, PHYSIOLOGY AND NUTRIENT CONTrENT OF PHASEOLUS 

VULGARIS. P'HYSIOLOGICAL PLANT PATHOLOGY 26[3J:259-268.
 

ENGL. SUM. ENGL., 29 REFS., ILLUS. (CENTRE FOR PEST
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MANAGEMENT, DEPT. OF BIOLOGICAL SCIENCES, SIMON FRASER UNIV.,
 
BURNABY, VANCOUVER, B.C., CANADA, V5A ISB) 

ONE-WK.-OLD PHASEOLUS VULGARIS CV. TOPNOTCH GOLDEN PLANTSWAX WERE 
INOCULATED WITH 0, 1000, 5000, OR 10,000 FRESHLY HATCHED
 
MELOIDOGYNE INCOGNITA LARVAE/PLANT, AND MAINTAINED UNDER CONTROLLED 
CONDITIONS (21 DEGREES CELSIUS, 14-H DAY AT 400
 
MICROEINSTEINS/SQUAREMETER/S; 
 16 DEGREES CELSIUS, 10-H NIGHT
 
CYCLE]. AT 3 WK. AFTER INOCULATION, LEAF AREA, DRY WT., NO. OF
 
FLOWERS, THE TOTAL CU, MN,
C, H, N, CA, FE, K, AND Z CONTENTS OF 
SHOOTS AND ROOTS, LEAF CHLOROPHYLL CONTENT, AND DARK RESPIRATION
 
AND PHOTOSYNTHETIC RATES WERE MEASURED. RESPIRATION RATE,

PERCENTAGE SHOOT N CONTENT, AND CA, CU, AND FE CONTENTS 
 (PER UNIT
 
WT. AND ON A SHOOT:ROOT RATIO BASIS) WERE SIGNIFICANTLY INCREASED
 
WITH INCREASING INOCULUM OTHER PARAMETERS
LEVEL. MEASURED WERE 
SIGNIFICANTLY DECREASED. CA, CU, AND FE IN THE SHOOT AND K IN THE
 
ROOT INCREASED/UNIT WT., WHILE CU AND IN THEZN ROOTS DECREASED
 
SIGNIFICANTLY 
 AS A RESULT OF NEMATODE INFECTION. HOWEVER, THE
 
OVERALL 
 TOTAL CONTENT OF THE NUTRIENT ELEMENTS/PLANT
 
WASSIGNIFICANTLY 
 DECREASED BY NEMATODE INFECTION. DIFFERENCES IN
 
THE PHYSIOLOGY 
 AND NUTRIENT CONTENT OF P. VULGARIS PLANTS, AS THEY
 
RELATETO ALTERED 
 GROWTH AND LOSS OF YIELD OF NEMATODE-INFECrED
 
PLANTS, ARE DISCUSSED. (AS).
 

0668
 
29184 MELTON, JACDBSEN, NOEL,T.A. ; B.J.; G.R. 1986. Effects of 
temperature on development of Heterodera glycines on Glycine max and
 
PhaseoLus vulgaris. Journal of Nematology IB(4):46B-474. En., Sun. En., 23
 
Ref., 
IL. (USDA, ARS, Dept. of Plent Pathology, Univ. of Illinois, Urbane,
 
IL 61801, USA]
 

Phaseolus vulgaris. Snap beans. Haterodera glycines. GLycine max. 
Temperature. Hosts and pathogens. Cultivars. Resistance. USA. 

Soybean cyst nematode-resistant Fayette and susceptible Williams 79
soybeans and resistant WIS (RRR) 36 and susceptible Eagle snap beans were
used to determine the effects of host and temp. on the development, female 
production, sex ratios, and host response to Heterodera glycines. Temp.
were maintained constant at 16, 20, 24, 28, and 32 degrees Calsius using
water-filled tanks. The developmental stage of the nematode predictedwas 
by an ecuation and accounted for 84 percent of the variation. Male: female 
ratios did not differ within this range and were generally less than one.
At all temp. the resistant soybean produced the greatest no. of necrotic 
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responses to H. glycines infection, followed by the resistant snap bean,

The susceptible soybean and snap bean produced the fewest necrotic 
responses. (AS) 

066922521. 
 MELTON, T.A.; NOEL, G.R.; JACOBSEN, B.J.; HAGEDORN,
 
D.J. 1985. COMPARATIVE HOST SUITABILITIES OF SNAP BEANS TO THE
 
SOYBEAN CYST NEMATODE (HETERODERA GLYCINES). 
 PLANT DISEASE
 
69(21:119-122. ENGL. 
SUM. ENGL., 20 FiEFS. [DEPT. OF
 
PLANT PATHOLOGY, UNIV. OF ILLINOIS, URBANA, IL 61801, USA)
 

TVWE ITY-THREE BUSH-TYPE SNAP BEAN LINES WERE EVALUATED FOR THEIR 
SUITABILITIES AS HOSTS FOR 2 POPULATIONS OF HETERODERA GLYCINES 
USINGNATURALLY INFESTED SOIL IN A GLASSHOUSE. EXCEPT FOR ITS SISTER 
LINE WIS (RRR] 46, WIS 
(RRR] 36 WAS A LESS SUITABLE HOST THAN ALL

OTHER SNAP BEANS. POPULATIONS OF WHITE FEMALES FROM 12 COMMERCIAL
SNAP BEANCV. WERE EQUAL TO OR GREATER iHAN THE SUSCEPTIBLE SOYBEAN 
WILLIAMS 79FOR THE RACE 3 POPULATION. ADDITIONALLY, 18 SNAP BEAN
 
CV. SUPPORTED THE SAME NO. OF WHITE FEMALES/PLANT AS DID WILLIAMS
 
7F FOR THE 2ND POPULATION, WHICH WAS SIMILAR TO RACE 4. THIS WIDE
 
RANGE OF HOST RESPONSES SUGGESTS THAT RESISTANCE IS CONTROLLED BY 
MORE THAN I GENE.[AS). 

067027324. MELTON III, T.A. 
 1985. HOST-PARASITE INTERACTIONS ON 
THE SOYBEAN CYST NEMATODE AND SNAP BEANS 
COMPARED TO SOYBEANS.
 
PH.D. THESIS. URBANA, UNIVERSITY OF ILLINOIS AT URBANA-

CHAMPAIGN. 55P. 
 EN. SUM. EN., 56 REF., IL.
 

SOYBEAN CYST NEMATODE (HETERODERA GLYCINES], A DEVASTATING PARASITE 
OF SOYBEAN, WAS RECENTLY REPORTED AS DAMAGING SNAP BEANS IN AN
 
ILLINOIS (USA) COMMERCIAL SNAP BEAN FIELD. BECAUSE LITTLE
 
INFORMATION CONCERNING THE PARASITEHOST- RELATIONS OF SNAP BEAN 
AND H. GLYCINES EXISTS, STUDIES WERE CONDUCTED TO: (1] DISCOVER
 
SOURCES OF RESISTANCE IN SNAP BEAN TO H. GLYCINES, (2) DETERMINE 
EFFECTS OF TEMP. ON SCN IN RESISTANT AND SUSCEPTIBLE SNAP BEANS AND 
SOYBEANS, AND (3) DETERMINE PATHOGENICITY OF THE H. GLYCINES ON 
SNAP BEAN. THIS STUDY WAS DIVIDED INTO 3 SECTIONS. THE 1ST SERIES 
OF EXPT. WAS DESIGNED TO SCREEN SNAP BEAN LINES FOR HOST 
SUITABILITY AND RESISTANCE AGAINST 2 POPULATIONS OF H. GLYCINES.
 
THE 2ND SECTION WAS DESIGNED TO REPRESENT 5 TEMP., 4 HOST GENOTYPES 
(RESISTANT AND SUSCEPTIBLE SNAP BEANS AND RESISTANT AND SUSCEPTIBLE
 
SOYBEANS), AND 10 SAMPLING TIMES TO INVESTIGATE THESE EFFECTS ON
 
THE NEMATODE DEVELOPMENT AND PLANT RESPONSE. THIRDLY, EXPT.I WAS 
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DESIGNED WITH 5 INOCULATION TREATMENTS ON 2 SNAP BEAN GENOTYPES TO
 

COMPARE THE PATHOGENICITY OF H. GLYCINES ON SNAP BEAN WITH THAT ON
 

SOYBEAN. SEVERAL SNAP BEAN CV. WERE SHOWN TO BE EQUALLY SUITABLE
 

HOSTS AS THE SUSCEPTIBLE SOYBEAN CONTROL, WHEREAS WIS (RRR) 36
 

BREEDING LINE WAS RESISTANT TO BOTH POPULATIONS. TEMP. AND HOST 

GENOTYPE HAD A PROFOUND EFFECT ON THE NEMATODE DEVELOPMENTAL RATE.
 

AT 28 DEGREES CELSIUS DEVELOPMENT WAS MOST RAPID, CLOSELY FOLLOWED
 

BY 20 AND 24 DEGREES CELSIUS. AT 20, 24, AND 28 DEGREES CELSIUS,
 

MOST NEMATODES REACHED MATURITY. (AS [EXTRACT)).
 

0671
 

17776 NOEL, G.R.; JACOBSEN, B.J.; LEEPER, C.D. 1982. Soybean cyst 
nematode in commercial snap beans. Plant Disease 66(6):520-522. Engl., Sum. 
Engl., 8 Refs., Illus. 

Phaseolus vulgaris. Snap beans. Nematodes. Hetcroderagl'cines. Plant injuries. USA. 

In July 1981, chlorotic, stunted snap beans in a 30-ha commercial production field in Mason 
County, IUnois were found to be infected by a cyst nematode that was subsequently 
identified as the soybean cyst nematode, Heterodcra glycines race 3. This is the 1st report of 

occurrence of this nematode in a commercial production area of Phascolus spp. in the 
USA. (Author's sumniary) E05 
tile 


0672 

14653 RILIDDY, P.P.: SINGII, D.B.: SIIARMA. S.I. 1979. Interaction of.thloi. 
dogync incognita and RPi:ocioniasolon in a root rot disease complex of French 
bean. Indian Phytopathology 32(4):651-652. Lngl.. 2 Rcfs. 

Phascohls rtlgaris. Mcloidogvnc incognita. Rhizoctonia solai. Inoculation. Plant develop
ment. 

Input tests combined inoculations of.llcloidogync incognita and Rhiz, tonic sulani caused 
greater damage to French b:ans than either pathoen inoculated alone, reducing plant 
height and fresh wt. (Summary"bi Revicw of l'lant 'athology) F.05 L03 

0673 
9337 RHOADES, I.L. Comparison of two methods of applying granular nematicides 
for control of sting nematodes on snap beans, sweet corn and field corn. Soil and Crop 

Science Society of Florida Proceedings 33:77-79. 1974. Engl.. Sum. Engl.. 7 Refs., Illus. 

Phaseolus vulgaris. Afeloidogyne incognita. Nemutodes. Nematode control. Yields. Pesticides. 
Host range. 

Good control of the sting nematode, Belonolaimus longicaudatus,and excellent increases inyield 

offrench beans (Phaseolusvulgaris),sweet maize ( Zea mays var. saccharata) and field maize (Zca 

mays), were obtained by applying fensullothion, phenamiphus and carbofuran at a rate of 2.24 kg 

a.i./ha. The granules were aiplied in a 38-cm band incorporated in the soil 5-8cm deep prior to 

planting and in a 20-cm band between the planter shoe and the press wheel during the planting 

operation. Slightly increased stands of sweet and field maize resulted from wide band treatments. 

Ethoprop performed equally as well for both methods on trench beans and forthe 38-cm band 

treatment on sweet and field maize, but was phytoloxic to maize when concentrated in the 20-cm 

band. Oxamyl performed erratically in that good nematode control was obtained for french 

beans, but very poor control for sweet and field maize by both methods of application. (Author'. 

summary) E05 
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3786 0674 

RIOADES, H. L. and DEEHAN, J.F. Efficacy of some experimental nematicides applied
in-the-row on vegetables. Proceedings of the Florida State Horticultural So
ciety 80:156-161. 1967. Engl. Sum. Engl. 5 Refs. Illus. 

Phaseolus vulgarI,. Pests. Nematodes. Ieloidogyne incognita. Nematode control. 
Chemical control.
 

Several experimnntal nematicidea were applied in-the-row on cabbage, celery,
cucumbers, snap beans, and sweet corn in comparison with a standard broadcast
 
application of D-D and untreated check plots. Those that gave effective nematode 
control and increased crop yields on one or more crops were Dasanit, Niagara 10242. 
Thimet, Temik, TH 336-N, and Zinophos. (Author's summary).
 

067514748 SANTOSO, 1. The effect of various factors on the expression of genetic 
resistance to root-knot nematode (Meloidogyne incognita (Kofoid and White)
Chitwood) in snap-bean (Phaseolus vulgaris L.), tomato (Lycopersicon esculen
turn Mill.), soybean (Glycine max Merr.), and lima bean (Phaseolus lunatus L). 
Pi.D. Thesis. Honolulu, Hawaii, University of Hawaii. 1973. 11ip. EngL, Sum. 
Engl., 111 Refs., lius. 

Phaseolus vulgaris. Meloidogyne incognita. Host-plant resistance. Genes. Genetics. Roots. 
Soil temperature. Inoculation. Planting. Field experiments. Ecology. Clima.ic requirements. 
Cultivars. Hawaii. 

Cv. of vegetables resistant and tolerant to root-knot nematode (Meloidogyne incognitaj
bred in Hawaii were tested to determine the factors which lower the effectiveness of the 
resistance. Emphasis was placed on possible formation of pathogenic races of M. incognita
which could result from continuous cropping of resistant cv. and the effect of high soil 
temp. on expression of resistance. Cv. tested were Manoa Wonder snap bean. Healani tomato, 
Kailua soybean, and White Ventura N lima bean. Field tests were conducted in 3 root-knot 
nematode infested fields (fields l'-l, P-2, and Q-1) at the Poamoho Exptl. Farm where 
galling of the resistant cv. had occurred. Tests were conducted throughout the yr to obtain 
seasonal eltct' oilthe pertorllranCC sr tie CX. R}0oot-ks:t J,.V'latOJdL populations establihiied 
i the grcen house on a susceptible tonato cv. from palled roots of both resistant and 

susceptible cv. from field; P-2 and Q-1. 1 hese were used intests to investigate the formation 
of a more virtilent race of rout-knot tematode, the effect of soil temp. and level of 
inoculuni ott the rate of . and the development a root-knot nematode populationcalling, of 
which cals parasitize fesistas cv. of more than one crop )ata uwcd to measure the resistance 
we-re tie gil lormtation and eeg-nass productitnsist tilerooi-knot nensatode on tine plant 
roots. Manoa Wontder snap beanr showed considerably increased galling when exposed to 
the field P-2 A. incogKnita population. This population sho\ed ass increase in pathogenicity 
on Manoa Wonder under continuous pLnting No increase of pathogenicity was observed 
it tite fieild () I population. I flectivetes% s the p.etet ic tsrt;snce was reuiced when the 
soil Ittpll+.w'as ke-pt at 29' , I"C. btllwas elit:tLve inter flhctuiating soil tennip. (21" 
33"C). although scattered galls were sotetimes lonttd. I lie attetspt to induce a root-knot 
nenatode population which is able to parasitize more than I resistant cv. was not 
successful. (Au1or's sumnmarr) 105 

0676 
15824 SINGII, D.B. et al. Cultivars of French bean resistant to root-knot nemato
de,Meloidogyne incoopnita, in India. Tropical Pest Management 27(l):29-3 l. 1981. 
Engl., Sum. Engl., 5 Refs. 

Phaseohsvulgaris. AMeloidogy',ne incognita, Host-plant resistance. Cultivars. Snap bean. Selec
tion. Field experiments. India. 
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Root-knot nematode, Meloidogyne incognita,can limit production of french beans. The 
cheapest and best method of control is tht use of resistant var. Although screenin for resis
tance has been carried out in different pasLs of the world no such work has been carried out 
in India. The screening and evaluation of 302 cv. of french bean for resistance to M. incogni
ta in replicated trials in the field and glasshouse under Indian conditions is described. Re
suits showed 31 cv. were resistant in both field and glasshouse conditions while 64 cv. were 
moderately resistant. These 95 cv. will be important to breeders interested in nematndc-re
sistant cv. of french bean. (Author'ssumnncrs' 1:05 G0 

0677 
18517 SINGI, D.B.; REDDY, P. P. 1981. Influence of mluoidopvne incoc'nita 

infestation on Rhizobium nodule formation in French bean. Nematologia 
Mediterranea 9(1):1-5. Engl., Sum. Engl, ltal., 10 Refs. 

Phaseolus vulgaris. Snap beans. Meloidogyne incognita. Growth. Nodulation. 
Inoculation. Rhizobium. 

The effect of the root knot nematode, el oidopvla incocinta, on plant 
growth and nodulation was investigated in 0I day-oll seedlings of French 
bean cv. Premier. Treatments (replicated 5 times) were: nes~codes alone; 
rhizobia alone; nematodee, and rnizobia inoculated siMultaneousiV; r'lizohaal 
inoculation 2 wk. J-fter nenatode Inoculation; nematodce inocuiation 2 wk. 
after rhizobial inoculation; control (without nematodes and rhizobia) . 
Observations on plant growth and nodulation were recorded 40 days after the 
1st inoculation. Inoculation expt. showed that the ne ratode caused 
reduction in plant height, fresh wt. of rhoot and root, root length, and 
no. of nodules in the root system. A greater nodule reductioi was noticed 
when rhizobia and nematodes were inoculated simultaneoucly or when 
nematodes were established before the inoculation of ihizobia than wher, 
rhizobia were established before the introduction of nematodes. (Autnor's 
sunanary) E05
 

067B
 

14940 SINGII, D.B.; REDDY, P.P. 1981. Note on the chemical control of root
knot nematodes infesting French-bean. Indian Journal of Agricultural Sciences 51 
(7):534-535. Engl., 4 Refs. 

Phaseolus iulgaris. AeloidoTne inconita. Nematode control. Chemical control. Yields. 
Snap bean. India. 

The effect of 6 nematicides (aldicarb, carbofuran, dichlofenthion, fensulfothion, phenani
phos, and ethoprophos) in controlling the root-knot nematode (Aeloidogyne incognita) in 
the field was studied using French bean var. Burfee's Stringless. The expt. was established in 
1979 on a red sandy loam soil with a nematode larvae population of 242/250 cc of soil. A 
randomized block design was used with 2 replica ions/treatment. Nematicides were applied 
to the rows before planting at rates of 0.5, 1.0, and 2.0 kg a.i./Ia. Ten plants from each 

=replicate were selected at random and the root-knot index was rated on a 1-to-5 scale (1 
no galling, 5 severe galling). All the nematicides significantly lowered the root-knot index. 
The least root-knot index was obtained with the rate of 2 kg a.i./ha. The effect of the 
different nematicides on French bean yield was also significant. Plienamiplios and aldicarb 
were effective both in controlling root-knot nematodes and in incre,sing French bean yield. 
(Summary by C.P.G. Trans. by L.M.F.) EOS 

0679 
22278 SINGH, D.B.: REDDY, P.P.; RAO, V.R.; "RAJENDRAN., R. 1981. Reaction 

of some varieties and selections of French bean to Heloidogvne
 
Incognita. Indian Journal of Hematology. 11(l):81-83. Engl. (Indian
 
Inst. of Horticultural Research, Bangalore-560080, India]
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Phaseous vualarts. Nematodes. Heloidogyne Incognita. Snap beans.
 
Selection. Cultivars. Resistance. India.
 

Of 160 var./selections of French beans evaluated for their reaction 
to
Heloidogyne _incognira under glasshouse 
and field condicion, in Bangalore,

India, 18 were 
rated as resistant, 37 
moderately resiatant, 1O moderately
susceptible, and 95 susceptible. (Summary by Field Crop Abstracts) E05 

0680
.7817 SMITTLE, D.A. ;JOHNSON, A.W. 1982. Effects of management practiceson Afeloidogyne incognito and snap bean yield. Journal of Nematologv 14(1 ):63
68. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgaris. Snap beans. Meloidogync incognita. Nematode control. Irrigation. Culti. 
vation. Mulching. USA. 

Phenamiphos applied at 6.7 kg a.i./ha through a solid set or a center pivot irrigation systemwith 28 mm of water effectively controlled root knot nematodes, Alcloidognc incognita,and resulted in greater snap bean growth and yields irrespective of growing tillageseason.method, or cover crop system. The % yield increases attributed to this method ofM. incog.nita control over nontreated controls were 45% in the spring crop, and 90 and 409% in thefall crops following winter rye and fallow, resp. Root pilling was not affected by tillagesystems or cover crop, but disk tillage resulted in > 50% reduction in bean yield compared
with yields from the su osoil-bed tillage system. (Author's summary) EOS 

0681 
8304 WALKER, G. E. and WALLACE, H. R. The influence of root-knot nematode
(Meloidogynejavanica) and tobacco rlngspot virus on the growth and mineral content offrench beans (Phaseolus vulgaris). Nematnlogica 21:455-462. 1975. Engl., Sum. Engl., 
Germ., 6 Refs., lUus. 

Phaseohs vusgaris. Afeloidogynejatnica. Viroses. P. CI. Cu. Mn. Zn. Growth. Mineral content.
Experiment design. Statistical analysis. Analysis. Leaves. Laboratory experiments. 

The effects were investigated of tobacco ringspot virus and Meloidogynejavanica, individually
and combined, on the growth and mineral content of Phaseoluj vulgaris grown in pots of steamsterilized soil in the glasshouse. The plunts were clearly intolerant to TRSV infection as shown bytheir stunted growth and marked differences from uninfected plants in the content of P, Cl, Cu,Mn and Zn. In contrast, plants were tolerant to infection with Af. javanicaand no difference wasdetected between nematode-infected plants and controls. Plants inoculated with both virus andnematode consistently deviated most from the controls, but there was no statistically significantevidence of interaction between the 2 pathogens on the bean plants. (Sumniary by
Helminthological Abstracts) E05 E04 COO 

0682
20684 WYATT, J.E.; FASSULIOTIS, G.; HOFFMAN, J.C.; DEAKIN, J.R. 1983.NemaSnap snap bean. lHortSience 18(5):776. Engl., 2 Refs., Illus. [U.S.
Vegetable Laboratory, Agricultural Research Service, U.S. Dept. of

Agriculture, Charleston, SC 29407, lISA]
 

Phaseolus vulgaris. Snap 
 beans. Cultivars. Resistance. Heloidogyne

incognita. USA.
 

NemaSnap is the lst bush snap bean cv. with resistance to the southern rootknot nematode, Meloidogyne incognita. This resistance of NemaSnap wasderived from PI 165426. 
Nematode reproduction was reduced to less than 2egg masses/root 
system on NemaSnap compared with more than 
 50 egg
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masses/root system on susceptible cv. Astro. 
 NemaSnap is resistant to most
 
races of bean rust and to the type strain and NY 15 strain of BCV. [CIAT] 

0683
16956 WYATT, J.E.; FASSULIOTIS, G.; JOHNSON, A.W. 1980. Efficacy of
resistance to root-knot nmnatode in map beans. Journal of the American Society
for Horticultural Science 105(6):923.926. Engf., Sum. Engi., 19 Refs. 

Phaeolus vulgaris. Meloidogyne incognita. Host-plant resistance. Nmatode control. Culti
van Yields. Field expexnemts. Expeuiment design. USA. 

Four map bean breeding lines, resistant PI 165426, and 2 susceptible commercial cv. weretested for resistance toroot galling and root knot nenatode (Meloidogyne incognia)
reproduction under greenhouse and field conditions. Root gall and reproduction indices,
and no. of eggs/g of root were significantly less on resistant lines than on cv. White Seeded
Provider in 2 greenhouse tests. In field tests, soil treatment with the nemiticide DBPCresulted in significant control. In nofireated plots, resistant bean lincs had less root galls
than cv. Early Gallatin. Plots planted with resistant lines had fewer Al. incognita larvae thanthose with cv. Early Galltin. Mean yield of pods from resistant lines in non teated soil wasabout 3 times the yield of cv. Early Gallatin. Yield of pods from treated and nontreated
subplots were not significantly different. These results indicate that resistance is equivalent
to soil fumigation for root-knot nematode control in snap beans. (Author's tsmmary) Fl05 

0684 
11113 WYATT. J.E. and FASSULIOTIS, G. Methods for %creening snap beans for
resistance to root-knot nematodes. HortScience 1401):27-28. 1979 Fngl.. Sum. Engl., 2 
Refs., Illus. 

Phaseolus vulgaris. Meloidogyne incognita. Host-plant resistance. Yields. Seed. Cultlvars. Plant 
breeding.
 

A method was developed to evaluatz french beans for resistance to root-knot nematodes
(Meloidogvnt spp.), which permits selected plants to survive, making either hybridizations or
seed increase possible in the same generation, Nematode inocula are added to commercial potting
medium in greenhouse benches and beans are grown either in peat or clay pots filled with
uninoculated soil and buried in the inoculated media. Roots protruding through holes in the
bottom of the pots are evaluated for root gall and reproduction indices. (Author's .summary) E05 
G00 

E06 Physiological Disorders 
0605

8374 AQIL, B. A. ar. BOE, A.A. Occurrence of cotyledonal cracking in snapbeans and
Its relation to nutritional status in the seed. HortScience 10(5):509-510. 1975. Engl., Sum. 
Engl., 10 Refs. 

Phaseolus vulgaris. Cotyledon cracking Seed. Host-plant resistance. Zn. B. Ca. Mg. N. 
Germination. Cultivars. 

Seeds of 16 Phaseolus vulgaris cultivars were harvested and examined for cotyledon cracking
after wetting and drying. Bountiful was the most resistant to cracking while White Seeded
Tendercrop was the most susceptible. Crackng-resistant cultivars had higher seed Ca, Mg and N 
contents than susceptible ones. Site variation incracking occurred when Earlywax and Kinghorn
Wax (resistant) and Slirhgreen and Slenderwhite (susceptible) were grown at 4 different sites. 
(Summary by Field Crop Abstracts) E06 D04 
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068821963 BENN ETT, J.P.; BARNES, K.; SHINN, J.H. 1980. I teractive effects of 
HS and 03 on the yield of snap beans (Phaseolus vulgaris L,.).
Efivironmental end Experimental Botany 20(2):107-114. Engl., Su.. -Engl.,

11 Refs., Illus. 
[Dept. of Vegetable Crops, Univ. of California, Davis,
 
CA 95616, USA]
 

PhaseoluF vularis. Snap beans. Ozone. 
HS. Yield components. Leaf area.
 
Plant iniuries. Leaves. Air pollution. Plait physiological disorder&. USA.
 

Field gror. plants of Phaseolus vulgaris cv. GV 50 were fumigated with
0.046-0.127 ppm 0 and 0.3-7.0 pp= li,, in several combinations for 4 h/day
from emergence o? the 1st trifolialte leaf until pod set tday 40). Pod 
yield, tota' plant wt., leaf area, branch, raceme and pod no. were measured 
at 55 gays after emergence. During vegetative growth there was a 
significan- dose-response relationship for visible leaf injury to 1L.S but 
no interaction with 0,. Plants treated with the highest }iS + 03 dope and 
harvested a- 55 days ! howed 58% decrease in pod fresh wt. "Plants harvested 
at 62 days had recovered from the treatment and showed a 1. reduction in
 
pod fresh w:./plant. (Su -ar\ by Field Crop Abstracts) E06
 

0687 
15828 BLUM, U. and HECK, W.W. Effects of acute ozone exposures on snap bean 
at various stages of its life cycle. Environmental and Experimental Botany 20(1):
73-85. 1980. Engl., Sum. Engl., 27 Refs.. Illus. 

Phascolus vulgaris. Air pollution. Ozone. Developmental stages. Nodubtion. N. Growth. 

Plants of Phascohts vulgaris, cv. BBL-290, were exposed to 0, 30, or 60 pphm ozone for two 
1.5-h periods 3 days apart at one of 6 different stages (8 + 11. 14 + 17, 20 + 23, 26 + 29,
32 + 35, or 38 + 41 days after seeding). Half the pl.rts were harvested 7 days after the 2nd 
exposure and the other half 48 days after planung. Ozone reduced RGR. absolute growth
rate, pod production, nodulation, and total N content, but increased the amount of N/g
of plant tissue. The magnitude of the responses in growth, nodulation, and N content 
varied with the 0, concn. and plant age at the time of exposure. Recovery of growtlh ani
nodulation at the final harvest was partial for plants exposed at 8 + 11 and 14 + 17 days.
N content was correlated with both plant dry wt. and nodule no. (Sumniary by Ilorticul. 
turalAbstracts)E06 

0688
 
8972 BOWYER, JW. and ATHER'I ON, i.G. 
 Summer death offrench bean: new hosts 
of the pathogen, vector relationship, a;:d evidence against mycoplasmal etiology. 
Phytopathology 61:1451-1455. 1971. Engl., Sum. Engl., 17 Refs., Illus. 

Phaseolus vulgaris. Summer death. Orosius argentatus. Vectors. Host range. Electron 
microscopy. Leaves. Chlorosis. Australia. 

Summer death (SD), an economically important disease of french beans (Ptiaseolus vulgaris), 
was 1st described from Australia in 1968. The causal agent is unknown, but it has been 
transmitted experimentally from btan to bean by the leafhopper Orosuis argentatus. Information 
is given on further studies on transmission of the agent to other plants, on the vector; pathogen
relationship and on the nature of the pathogen. The agent was transmitted experimentally by 0. 
argentatus to and recovered from Datura strarnonium, Bta sulgarn var. vulgarts (beet), B. 
vulgar/s var. cicla (silver beet), Callistephus chinensisand 5 susceptible cultivars of P. vulgaris. It 
was also transmitted to and recovered from 2 cultivars of P. vulgari tolerant to the disease, but 
not P. aureus, A: lathyroides or Solanum nigrum. Only D. stramonium, B. var. vulgaris and the 
susceptible bean cultivars showed symptoms of the disease; the remainder were symptomless 
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carriers. The pathogen was also transmitted by grafting between D. stranoniunz and tomato. Theminimum latent period of the pathogen in the leafhoppers was 24-48 h, and the insects re.mainedinfective for at least 21 days after having had access to a diseased plant. Individuals that acquiredthe pathogen in the nymphal stage remained infective as adults. Some leafhoppers transmittedboth the causal agent of legume little-leaf and that of SD. No viruslike particle or microorganisms were detected by electron microscopy in plants infected with S[) or in infectiveleafhoppers. Treatment of infected tomato plants with achromycin (tetracycline hydrochloride)
had no apparent effect on transmission either by leafhoppers or by grafting. These results aretaken to indicate that a mycoplasmal etiology of the disease is unlikely. The causal agent isapparently similar in many respects to that causing beet curly-top. (Summnar b Reviow ofPlant 
Pathology) E06 FO I 

068919043 BUESCHER, R.W.; ADAMS, K. 
 1983. 
 Basis for enhanced softening of
snap beans (Phaseolus vul aris L.) from postharvest exposure to carbondioxide. Jo',rnal 
of the American 
Society for Horticultural Science
108(l):58-60. En,., Sum. Engl., 25 Refs., Illus. [Dept. of lorticulrural Food Science, 'Iniv. of Arkansas, Route II, Fayetteville, AR 72701,
 
USA]
 

Phaseolus vulgaris. Pods. CO. Processing. pH. Snap beans. Plant 
injuries.
Amino acids. Plant physiologfcal disorders. USA.
 

Postharvest exposure of snap bean cv. Cascade to elevated CO- (40,%), butnot reduced 0, (2.5%), enhanced softening when the pods were ,subsequentlyheated. Softening and solubilization of pectic 
substances induced by CO2
were related to lowered hydrogen ion concn., which were caused by thedepletion of malic acid. In contrast, high C o, stimulated succinic acidaccumulation but did not alter citric acid levels. Blanching and boilingreduced the content of 
both succinic and malic acids in pods. 
Transelimination was effective in depclvmerizing and solubilizing pectic subst:-.es
in snap bean pods. The shift in pl1induced by Co increased the transelimination reaction and thus increased pod softening. (Author's sumnary) E06
 

0690 
8500 CHIN, H.F..NEALEST.F. and WILSON, J.H. The effects on seedling growthofsimulated seed damage in French beans. Seed Science and Technologist 3:837-841. 1975. 
Engl., Sum. Engl.. Fr., Germ., 7 Refs., Illus. 

Phaseolu5 vulgaris. Seed. Mechanical damage. Seedlings. Cotyledons. Photosyntheshs. 
Chlorophyll. Growth. 

It is well known that the seeds of many varieties of french beans (Phaseolus vulgaris) are verysusceptible to mechanical injury the result of which, uneven growth of seedling stands, iscommon. In this study, mechanical injury of the seeds was simulated by removing part or all of thecotyledons after 24 h imbibition. The effects of these treatments on the subsequent growth of
seedlings were studied over 28 days. (Author's summary) E06 C02 

0691 
17347 COYNE, I.l.; BINGHAM, G.E. 1978. photosynthesis and stomatal lightresponses in snap beans exposed to hydrogen sulfide and ozone. Journal of the AirPollution Control Association 28(11): 1119-1123. Engl., Sum. EngI., 26 Refs., lus. 

Phaseolus vulgaris. Plant physiological processes. Photosynthesis. Air pollution. Ozone. 
Light. Stomata. Plant physiological disorders. 
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Apparent photosynthesis and leaf stonratai conductance were ttcasuicd in well watered,field grown snap bean cv. G(V50 fumigated ,ilth levelsvarious of 11,S alone and in tirepresence of 0.072 ppm ozone. Mean concn. of!!. S %erc0, 0.74, 3.25. and 5.03 ppm. Plantswere fumigated each day beginning at the lsttrifuliatc lea, I:. "l[ votlneest tullvexpanded leaves were sampled after 18 i 2 davs of fmimation .It piants had 10-11 leavesand were flowering with app rox. 80% of t opon.

increased inax. stomtata[ conductance i('rna,.I )%y25% :11d 


iltmetcrs Ilyd r)Iell sultiidt.at 0.74 plPn 
IIIa\. Parent phIiot SnthLesis 

(Pma×.) by 10% . Iligl:er cortonr. of it.S depressed stoniataIotpetitit and ('U. uptake, and0, + 11,S depressed stomatal and plot0ytthe ti,:response ltrot than II+S alone. At thehighiest 11,S cottn. + 0,U. C'ao. was 41%, and 'rnas 2',,: tilecontrol. Both Cma .ard "m . responded sinrliarl\ to tile H treatmenI hIlt tilt di creltce hetsseeti uiax. and
miii. respoe-, was greater for conlductan.c.. V plltan t ntresctureased, plilotoss'lthesi,
tCased It,rLe"Jpuod( ircaatl It, I d ciit u cta;. , 1: 0,:,
that ruesopht. Itresistance to ('0 transler \\.is
more hititing: thall CO. dif-usron throuvh tirestorrata at hi-rher light intnsitles. lh inritial slope oftthe curvC, t1 both ctdtLuctance andph otosvnrtthe)) as a I Ctlo)fIon ){ irr:idianctc docteasd %%tlt irrfeaslig s,tres%S., LCtcstltdecreased sensitivity to Iht. lFhi llic;tes all ILc.Ireas.hlIe,-htr.ess nr tilt'uard cells.\hiClr could be related to Induced leaf >CcsCunrce.caIlsed h\ the' iolihtants. It also indicates a loss of photochenlical convertsriotn ell'ici ftrot ofnc\' reLl tiu.:, loss chlorophyll ariddevelopolent 0! rleCrotiC ateas oi tie IlyeVe ot tie mnore stressed plaits. 'Arthor'ssitr orrt)
1:06 

0692 
1088 DICKSON. M.H. and BOETFGER,M A. Inheritance of resistance to mechanical
damage and trans,,ersecot)levlon crucking insnap heans ( Phaseolus vulgaris L.).JourntIof
American Society for 1h.ticultural Science 102(41:498-501. 1977. Engl., Sum. Engl., 14 
Refs. 

Phaeolus tvlgart. Inheritan e. ( ot ledoim cracking. Plant injuries. Crossbreeding. last-plant
resistance. Seed color. M echunical darmage. 

Colored and white-seeded inbred bean lines resistant to mechanical damage (MD) and transverse
cotyledon cracking (1VC) were crossed with 2 susceptible white-seeded french bean c.
Resistance to both NI D and TVC was inherited quattntitativelv although colored segregants werc more resistant than white-seeded segregants, NII) and TVC resistant white-seeded selections were
obtained firoad-sense hentabiltv varied from 55-79(' for Nil) and 53-93% for TVC; narrow
sense heritabilitv resistance varied from 22 -7Y'. for Nil) ard frot 22-58% for TVC. Severe
selection pressure for Nil) resistance on htllked F seed was shown to be a simple, practical
method to obtain resistance. I luthor'. suniriarv)F06 G0 

"7 0693 
84Q l)[l'KS()N, NIt! I'actors associated rJth resistaice to iechanicaldaligeliinSnap
beans Pia.otlu.o vlt4iar.r 1..). Journal ti rle \niettcan.Sotetv lotlnirticultural Scicence 
11R5).541-544. 1976 l:ngl., Sun, ltgl.. 1h lels.. lIlIu,. 

.Phao: vulart.iN echanical damagr. IIost-plant resistanec. Seed. Germination. Cotyledon 
cracking. ( ulitiars. 

I Ines anrtd ettlti, at-resistant to mechantcAi datt;,L:,z ,ititshire and colored seeds germinated (J-
Mi)'( tttlparCd 1t,under 2t( for several ttlajrt cults\ais Sccd drttge reslstairce ssas associated 
iith transcrsc cotyledton cracking I \V' ressIa nVc (I (,4Lj. coato seed shattering (SIl
resistancc, (I= 418), and seed coat wi- =.373I. 1 e Si test tndtcate whethee the seed coat is
lghthl or Ioosei , adhered to the cOt 
 ledons. It peiccrage of seed coat as a proportton of seed wt
exceedted lU,.:
and FVC and Stl Aere under lot, then damage resistance was almost always
good Weakness Inany one character resulted rn damage susceptibtlt Daiage-resrstant lines 
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produced more vigorous seedlings than susceptible lines following seed maltreatment. Damage 
resistance was correlated (r=.722), with seedling vigor following seed impaction. (Author's 
summari) E06 

0694
 
27331. HASHIM, Z.N.; CAMPBELL, W.F. 1984. ELECTROPHORETIC
 
PATTERNS OF STORAGE PROTEINS IN PHASEOLUS PRONE TO COTYLEDONAL
 

CRACKING. JOURNAL OF SEED TECHNOLOGY 9(2]:150-161. EN.
 

SUM. EN., 24 REF., IL. (PLANT SCIENCE DEPT., UTAH STATE 

UNIV., LOGAN, UT 84322, USA ) 

THE HYPOTHESIS THAT COTYLEDONAL- OR TRANSVERSE-CRACKING RESULTS
 

FROM THE 
SWELLING OF STORAGE PROTEINS IN SEEDS DURING IMBIBITION
 

IS EXAMINED USING 15 SNAP BEAN CV. A TOTAL OF 100 SEEDS WERE
 
SELECTED AT RANDOM FRr.1i EACH OF 17 SEED LOTS. EACH BULK SAMPLE
 

WEIGHED 225 G. SEPARATED PROTEINS WERE SUBJECTED TO
 
ELECTROPHORESIS UNDER DENATURING AND NON-DENATURING CONDITIONS, AND
 

THE MOL. WT. OF THE DIFFERENT PROTEIN BANDS WERE DETERMINED.
 

DIFFERENCES IN PATTERNS OF POLYACRYLAMIDE GEL ELECTROPHORETOGRA'
 

OF PROTEINS FROM RESISTANT AND SUSCEPTIBLE CV. ARE REPORTED.
 

DIFFERENT PROTEIN BANDING PATTERNS WERE IDENTIFIED AND CORRELATIONS
 

WITH THE COTYLEDONAL- OR TRANSVERSE-CRACKING PHENOMENON WERE
 

ATTEMPTED. THERE WERE VISUAL DIFFERENCES BET7/EEN BANDING PATTERNS 
OF RESISTANT AND SUSCEPTIBLE CV., ALTHOUGH IT IS NOT CLEAR WHICH
 

PROTEIN BANDS ARE ASSOCIATED WITH THE COTYLEDONAL- OR TRANSVERSE-

CRACKING PHENOMENON. THE TECHNIQUE REQUIRES FURTHER REFINEMENT 
BEFORE PLANT BREEDERS CAN USE FOR SCREENING FOR COTYLEDONAL- OR
 

TRANSVERSE-CRACKING RESISTANCE IN SNAP BEAN CV. (AS (EXTRACT]).
 

0695 
2309 HOFSTRA, G., LITTLEJOHNS, D.A. and WUKASCH, R.T. The efficacy of the 
antioxidant ethylene-durea (EDU) compared to carboxin and benomyl In reducing yield 
losses from ozone in navy bean. Plant Disease Reporter 62(4):350-352. 1978. Engl., Sum. 
Engl., 8 Refs. 

Phaseolus vulgaris. Ozop,. Air pollution. Plant injuries. Leaves. Seed characters. Yields. 
Pesticides. USA. 

The antioxidant N-[2-(2-oxo-i-imidazolidinyl)ethyl]-N'-phenylurea (EDU) was compared with 
carboxin and benomyl, 2 fungicides with antioxidant properties, for effectiveness in suppressing 
ozone ihjury on navy beans. EDU was most effective in reducing bronzing and delaying leaf drop 
and increased yield by up to 36%. Part of the yield increase was due to larger seed size. 
Effectiveness was influenced by timing of applications of the antioxidant, the amount of bronzing 
on the crop and varietal sensitivity to ozone. (Author's summary) E06 
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0696 
8668 ISENBERG. F.M. and SANDSTED. R. F. Results of using sodium 
dehydroacetate applications to reduce discoliration of snapbeans damaged by machine 
harvesting. Journal of American Society for Horticultural Sciences 94(6):631-635. 1969. 
Engl.. Sum. Engl., 7 Rels. 

Phweou.s vulgaril. Na. Harsesting. Mechanical damage. Pods. Food teenology. Analysis. 
Statistical anaulsis. Pods. 

[)iscoloration ot cut and bruised surfaces otmechanicall) harvested pods of Phawolus vulgaris 
SAa reduced b%applying sodium dehudiroacetate solutions at concentrations up to 0.8% alter 
harvestig. Niold and bacterial damage %ere also reduced (Sur,,art i/ tIild(rop Abstracts) 
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26241. LEE, E.H.; JERSEY, J.A.; GIFFORD, C.; BENNETT, J.
 

1984. DIFFERENTIAL OZONE TOLERANCE IN SOYBEAN AND SNAPSEANS: 
ANALYSIS OF ASCORBIC ACID IN 03-SUSCEPTIBLE AND 03-RESISTANT 
CULTIVARS BY HIGHI-PERFORMANCE LIQUID CHROMATOGRAPHY. 
ENVIRONMENTAL AND EXPERIMENTAL BOTANY 24(4):331-341. ENGL., 
SUM. ENGL., 38 REFS., ILLUS. [UNITED STATES DEPT. OF 
AGRICULTURE, AGRICULTURAL RESEARCH SERVICE, PLANT STRESS
 
LABORATORY, BELTSVILLE, MD 20705, USA)
 

THE RELATIONSHIP BETWEEN FOLIAR 03 TOLERANCE AND LEAF ASOORSIC ACID 
CONCN. IN 03-SUSCEPTIBLE (03-S) SOYBEAN CV. HARK AND r3-RESISTANT 
(03-R] 60YSEAH CV. HOOt) AND IN PHASEOLUS VULGARIS CV. BL-290 (03-
S) AND ASTRO [03-R] WAS EXAMINED BY USING HIGH-PERFORMANCE LIQUID 
CHROMATOGRAPIIY. ISOCRATIC SEPARATION OF ASCOFIC ACID FOR LEAF 
TISSUES WAS ACCOMPLISHED IN LESS THAN 5 MIN ONA MICROBONDAPAK C-8 
REVERSE PHASE COLUMN USING 2 PERCENT NH4H2P04 (PH2.8) AS THE 
SOLVENT. TISSUES WERE EXTRACTED WITH 6 PERCENT METAPHOSPHORIC ACID 
CONTAINING I X 10 E-6 MOLAR EDTA. RESISTANT CV. CONTAINED MORE 
ASCORBIC ACID IN THEIR TRIFOLIATE LEAVES THAN DID THE CORRESPONDING 
SUSCEPTIBLE CV. YOUNG TRIFOLIATE LEAVES WERE HIGHLY TOLERANT TO 03 
AND HAD PROPORTIONALLY HIGHER ASCOFEIC ACID CONCN. THAN NEWLY 
EXPANDED LEAVES. A THRESHOLD CONCN. OF APPROX. 1000 MICROGRAMS 
ASCORBIC ACID/G LEAF FRESH WT. WAS REQUIRED FOR GOOD 03 PROTECTION. 
0 STRESS WAS SHOWN TO INDUCE THE PRODUCTION AND ACCUMULATION OF 
ASCORBIC ACID IN 03-TREATED LEAVES. POSSIBLE MECHANTSIC FOR 
ENHANCED TOLERANCE TO 03 STRESS ARE DISCUSSED. (AS).
 

0698
 
18096 LEE, l.ll.; Superoxide dismutase a possible
BENNITI7, J.11.1982. 
protective enzyme against ozone injury in snap beanis (f'ltasewdus rulgarisL.). Plant 
Physiology 69(6):1444-1449. Engl., Sum. Eog .,23 Rcfs., Illus. 

Phaseolus rulgaris. Enzymes. Plant injuries. Snap beans. Ozone. Air pollution. Plant 
physiological disorders.
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An exptl. chemical, N-12-(2-oxo-l-im idazolidinyl)ethyl I-A"-phenylurea (EDLI), is an effective 
protectant against acute and chronic foliar injury due to 03 when sprayed on intact leaves 
or supplied to tIre plants through soil application. 03 -sensitive snap bean cv. Bush Blue Lake 
290 was systemically treated with EDLU (0, 25, 50, and 100 mg/I 5-cm 0 pot) to determine 
if EDU induced or activated protective oxyradical and peroxyl scavenging enzymes. [DU
enhanced tolerance to O injury always correlated %sithincreases in superoxide dismutase 
(SOD) and catalase activities in the leaves. l'eroxidase levels correlated more closely with 
foliar injury. Greater SO) levels in young leaves cotnp red Nwith older leaves 'were assoziated 
with lo%%er 03 sensitivities in these tissues. Polyacryinide slab gel electrophoresis sepa
rations and specific deterin inations of SOD activity shoed that -DIJ-treated plants 
possessed markedly greater SOD activity than non-treated plants. Tolerant plant tissues may 
have enhanced nzynie scavenpng capabdities for the protection agaitist toxic oxyradlcals. 
l'xptl. coifirination fol the oxyradical theory for 03 phytotoxicity and SOD involvement 
in the detoxification process are presented. (Author'ssuonitary) [:06 

0699 
LE*,EEO I.t.; : C.y.; T, J.H. 1981. Soluble :,rbc,hyarates. , E .;E-NN in 

tLar leaver rrar..:Icr,.ec into oxiaant-tolerant tj.!ssue& b) F., treatrent. 
Cher.,csphere 1CCS":i,-59. Lngl., Sur. Engl., 11 Pcfs., l3ihi:. ;ii ant 
StresE Labcratory. Plant Physiology lnst., Science & Edurationn 
Acnfnistratien, Agricultural Research, USDA, bcltsville, Y '40705, USA] 

Phreolu., vu2cris. Lnves. Seed2ings. Ozone. Plant injuries. AnaIy is,.
 
SuFars. 5n-tltan,. Lorboh.vdrate content.
 

.=proved OCL technrcuer were usted to evaluate the Cffect s of EDU 
I , ;-: : - ( 2 -oxo - i i ci dt 3 -,;' - pho y I u rtaI on so uble leafzn m ! ) ehyi,;.:z 
carbo-idratec it, rnar 1,uaij cv. bush Slue Lake 290. normzlly surritivt t;' 03 
5u: si grhtlv telerant ,her. treo ted r'vFten cally -. ri ED l e , tan 2. I s 
requ:red tc induce tint reristance. Standardized trifoliate teaves fros 'D:t

-.r ted and ctrntrol plrntr w.ere sac-pied 4s 1. after treatment. ,dd!:.onal 
1.1antf were sa=:pied 4F i 'tei tre,itment and erpo;ed to C I daN. c.:ter CTdU 
soil appljcation to asseFs tht plant tuLcra'nce induced. Thu G:,te~al dose 
required to enhance oxidant tolerance ',as 50 rg/pot. fiajot sugars it, both 
ED11-treated (C.-trlerant) and untre;ited (0 -senslti.'e) leaves were 
glvcerldehvde, jtr'trtinrtol, fructose, [lucose, and urose. 
rinose, ind arbitol were prusent in lesrer o trace arunts. i:iX-t reaiment 
resulted in significant increases (35-62Z) in all soluble carbohydrates 
except glyceraldeh,de and -'.'o-inni i. cplications relating to plant 
tulerance, oxidants, and sire-'-incuced senescence are discusstd. (Author' s 
rurzcasry) £06 
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8937 LEE, J.M., READ, P.E. and DAVIS, D.W. Effect of irrigation on interlocular 
cavitation and yield in snap bean. Journal of the American Society for Horticultural 
Science 102(3):276-278. 1977. Engl., Sum. Engl., 10 Refs., Illus. 

Phaseolus vulgaris. Irrigation. Pods. Plant physiological disorders. Experiment design. 
Cultivars. P. K. Ca. ig. Seed. Yields. 

Interlocular cavitation (IC) in french bean pods was studied in 8 commercial varieties under 
several irrigation regimes on a sandy soil. In susceptible varieties, IC was consistently associated 
with heavy irrigation during pod growth. Little or no IC was found when no more than 1.27 cm of 
water was applied per week. Irrigation also influenced pod yield, plant wkt, ratio ot pod wt to plant 
wt, pod composition and seed number. Cuhtivars susceptible to IC showed rapid increase in pod 
wt when irrigated after 2-3 wk of moisture stress conditions. However, this rapid increase in pod 
wt did not induce IC under the conditions tested. Proportion of pod P and K in relation to Ca and 
Mg increased as irrigation levels were increased. Seed no. was related to irrigation and the severity 
of IC, depending upon the variety. (Author's sunmary) E06 DOI 

252 



0701
11947 MEINERS, J.P. and HEGGESTAD, H.E. Evaluation of snap bean cultivars for 
resistance to ambient oxidants in field plots and to ozone in chambers. Plant Disease 
Reporter 63(4):273-277; 1979. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgaris. Ozone. Host-plant resistance. Cultivars. Air pollution. Field experiments. 
Seedlings. Plant injuries. Leaves. USA. 

Of 387 french bean cv. and breeding lines tested for resistance to 0 3 pollution in Maryland, 270 
were classified as resistant, 86 intermediate and 31 susceptible. Responses of seedlings with one 
expanded trifoliate leaf to high concn ofO3 revealed statistically significanit differences among cv. 
The correlation between leaf injury induced by 03 on seedlings and 0 3injury on the same cv. as 
adult field-grown plants was low (r = 0.20) but significant. (Author's sunrmarY) E06 

0702 
18594 MOtAMED, H.B. 1978. Response of vegetable crops to acid rain under 

field and simulated conditions. Ph.D. Thesis. Ithaca, N.Y., Cornell 
University. 157p. Engl., 22 Refs., illus.
 

Phaseolus vulgaris. Snap 
 beans. Cultivars. pll. Plant physiological
 
disorders. Acid rain.
 

In field and greenhouse trials in New York, USA, the effect of acid rain on 
30 cv. o1 16 vegetable crops was studied. Emergence and early growth of 
Phaseolus vulraris were adversely affected at pil equal to or l,:ss than 2.0; 
root grc1',Wth W.ia moie respons ivc to plh stet irowth. Simulatedthain rainfall 
o: p 3.0 lor I n/ cv caused L:serso .:orphc, logical and ana ozac1C1 injurv and 
reaucco rnewth: in .1, cv. The adverse ,effect-- decreasec at pH 4.0. No 
injury was vi!ible at pi 5.0 but growth was less than in plants watered 
thrcugh the soil. Sweet corn was the least susceptible species tc acid 
raa,-. " . he ,Ifcct o: ! requencv and p11 Of si iTAIlated r, inio ll on 1'. 
VU uZ.ir . ".,:.LUc:'. kV h'OncC was Stuc Ice. With ic crease in I requencv and 
Lecrcal:, in p;- o! imul.,tc, ranfL11 , plant growth was morv adversel" 

:cr:O. iherv ',a., ctU;ti,.. ftict of iainilal, especially at the 
LCWe' i)IL. hit p1lnlts OtLtt %w their stressed condition when the low pH1
treatmen1t was discontinued. (Succiary by Dissertation Abstracts
Internit i;;a I) 1Ct 
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11619 PECK. N. Ii. and CLARK, B. E. Snap bean seed injury by seed metering devices on 
planters. Acta Horticulturae no.72:127-133. 1978. Engi., Sum. Engl.. 9 Refs. 

Fhaseolus vulgaris. Plant injuries. Seed. Seedlings. Planting. Agricultural equipment. 
Mechanization. Germination. 

Seeds of 4 french bean var.. ungraded for si;.e, were metered through 5 dit -rent planter seed 
plates in 3 planter assemblies at 5 rotation speeds to determine effects of plate type and rotation 
speed on the no. of seeds metered i seed plate cell and on injury to the seeds and seedlings. The no. 
ot seeds metered'seed plate cell decreased as rotation speed increased. especially at the highest 
speeds. A horizontal plate holding about 2 seeds, cell caused broken seeds and decreased the % of 
seedlings with 2 complete cotyledons. Seed injury caused by the plate increased with increasing 
rotation speed. A horizontal plate holding 4 seeds/cell caused moderate injury to the seeds. 
especially at the highest speeds. There was only slight evidence of seed injury caused by (a) a 
horl-ontal plate holding 6 seeds/ cell, (b) by holding the plates at a 45' angle and (c) by the vertical 
plates holding I seed/cell regardless of rotation speed. (Extractedfrom author's stinmary) E06 
D22 
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FOO PEST CONTROL AND ENTOMOLOGY 

0704 
22133 EL-GUINDY, M.A.; ABO-ELGHAR, M.R.; UDEI-FATTAH, N.L.; ISA, Y.Ii.
 

1979. Laboratory mass rearing of the bollworm, llelloth!F art-ilere Hbn.,
 
on natural and 
artificial dietE. Bulletin de la Societ Entomologioue 
d'Egypte no.62:161-174. Engl., Sum. Engl., 13 Refs. 

Phaseolus vularis. H}eliothiF zea. Insect biology. Snap beans. hgypt. 

Following several vears; of severe damavc to cotton bv' 1.-:oth!., armivera in
 
different parts of ILypt, lab. investiFztions were madc on natural and
 
artificlal diets tot tri pe t to obtalt 
 Its 

requirements and biology. The duration o! the larvail I!;tlrr and whole
 

inlornotlon ir nutritlonal' 

stare, pupal stage. 1ar'.'aI and pupal wt., hei-cazvltIe ijdth, aouot
 
emergericc rate, prvo'.'ipo ltil ; period, adolt liIr !,tar ;.z;d fecundi ts,
 
ouratior, of epF stage, an, oarch rate usedwere Lt: iv.1Uatr tile rt Vtve 
develepenrit of ii. .art I er on castor luave anid en :i jrt i, 1,j! diets., of
 
which - were b;se(! cr ;rap beaut: and 
 1 on horse bean, (' icrs :-i05). Tne
 
insects werv reared 
 or rite 2nd an,' -rd diet tar t, genera:.'ont,, and the 
results indit-ated that ti,- 2nd diet wa. the roist tltahlt, by tetilinved 
horse bear diet. casto. and the 1st sia,"- heat: di: ( o! which E. armieera 
did not sur.'ive beyond the 2nd veneration). (SLarnarv bY koev e.' or Applied 
Entomology) FF0 
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12326 GOKHALE, V.G. and SRIVASTAVA, B.K. French bean seed coat as an 
ovipositional attractant for the pulse beetle, Callosobruchm maculatus (Fabricius). 
Experientia 29(5).630-631. 1973. Engl., Sun Germ., 9 Refs., Illus. 

Phaseolus vulgaris. Callosobruchusmaculatus. Irmect biology. Host range. 

In studies with pairs of Callosobruchus rnarulatus placed in petri dishes containing intact seeds or 
seeds without testae, significantly more eggs were laid on intact seeds of french beans in 
particular, pigeon peas, cowpeas, peas, mung bean and lentils. Seed coats of beans were then 
finely ground and extracted with distilled water. Ovipositional attractancy of filter paper soaked 
in extract or in distilled water was compared; 10 times more eggs were obtained from the former. 
(Summary by TB.) FIO L01 
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5416 GRLENI., G.L. and MINNICK. D.R. Snap bean yields following simulated 
insect deioliatiurn. 'roceedings of the Florida State tlorticultural Society 80:132
134. 1968. Lngl., 7 Refs. 

Phaseolus vulgaris. Yields. Defoliation. Integrated control. USA. 

The effect of leaf rernovil otn snap bean yields and quality was studied to recommend insect 
control practices. Expt. were conducted between 1966-67 on 2 soils (sandy arid peat) in 
Florida (USA). A random block design with 3 treatments and 4 replications was used. The 
plots consisted of a single row of 50 plants of snap bean var. ltarvester. Iniect defoliation 
was controlled b-" dht application of insecticides. ilants grown in sand 3 soil received the 
following treatmenti if hand defoliation: 0, 25 (removal of the 2nd triloliate leaf at the 
base of the petiole),and 50% (removal of the 2nd and 3rd triloliate leavesi. This operation 
was carried out 1 wk. prior to bloom and at bloom. (In *he peat soil, deloliation was 0, 33, 
and 67% by removing 0, 1,and 2 leaflets of each trifoliate petiole. Plants were harvested to 
determine quality and yield. The treatments did not affect pod quality. The results of the 
expt. indicate that yield reduction begins when defoliation reaches 33-50% . The large 

254
 



difference between yields of the 2 groups is due to the greater fertility of peat soil. (Sum
maiy by CP.G. Trans by L.M.F) F00 D00 

0707 
14231 LATIIEEF, M.A. and IRWIN, R.D. Effects of companionate planting on 
snap bean insects, Lpilachna varivestis and leliothis zca. Environmental Entomol
ogy 9(2):195-198. 1980. Engl., Sum. Engl., 1 Refs. 

Phaseolus vulgaris. lntercropping. Integrated control. Injurious insects. leliiothis zca. Epi. 
lachna varivestis. USA. 

The effects of companionate planting on insect pests of snap beans were investigated in 
Chesterfield Co., Virginia iUSA). durin 1977-78. Significantly fewer Mexican bean beetles 
(Epilachna varivestis) occurred on bean plots bordered by Tage'res patla than on borderless 
controls (P < 0.01). llowever,. this effec: was overshadowed by the allelopathic response of 
Tagetes patula to beans (1' . 01). No, such effect wa, observed on bean plots bordered by
Calendula officinalis, Petniua hrtbrida. Satuit-la hortensis,(hrisantheitm ctnterariaelolinm. 
Nicandra phvsalodes and 7ropa (un; nirrsus. I lic corn carw1orti, Ilcljothis :c. occurred 
significantly more on bean ploty bordered by C. o'rw ahs and S. f'ortcnsOt11 , 0.051. N. 
physalodes was completely defoliated by, thR 3-lined potato beetle. Leia trihtscata. Coin
panionate planting described in this stud. does not appear to be a useful control of strategy
for insect pests of/I. vulgaris in home garden plots. (Author's s-uninarv 100 

0700 
17710 SANBORN, S.M.: WYMAN, J.A.; CHAPMAN. R.K. 1982. Studies on the 
European corn borer in relation to its management on snap beans. Journal of 
1-conomic Entoiology 75(3):551-555. lngl., Siurim. 7n.? Refs. 

Phaseolus vulgaris. Ostrit,2 nbilalis. Insect biology. Plant injuries. leaves. Pods. Stems. 
Timing. 

Egg masses or larvae of Owrrtinia nithdsaliu were placed ionsnap lieans to determine the effect 
of cge hatch at various days bclorc harvest, oi) ciop daiinai!c at harvest, ni] tile len,,th of 
time larvae iced externally on the plais htcrote bormii 1nto sterns and pods. When es!gLbatch 
occurred between 14-30 dayv, helire hrarveq, diras'jed sieini, and pods \\ere found at 
harvest. Elg hatch at 7 ai! 35 dav, harvest resulted il littleheltor crop dartavc. Il lab. 
and field studies of larval tethinr itrhavio1, larvae ted Cxitliall\ on tile plants (prim:,rily oil 
tile undersides of leaves) for ;-7 day:. and had comirpleted the I st or 2nd insta before the%' 
began to bore. Day degrees accumulations 1, were between eggIOC related it) the interval 
hatch aid tire onset of irtirv. i,.luthtor's stnitInry 1 00 

0709 
15,175 WAr)trILL, V.II., McSORLI Y, R. and P)31IIRON1 ZNY, K. Field inonitor
ing: basis for integrated management of pests on snap beans. Tropical Agriculture 
58(2):157-169. 1981. Lngl., Sum. I ngl., 16 Refs., Illus. 

Phaseolus vulgaris. Pests. Integrated control. liahrotica haltsata. l.triorny':a spp. Anticarsia 
germatalis.Trichoplusiahi. ,rsanusprotcus. Nemat(odes. Snap bean. 

Insects, disea..es, and nematodes were monitored orr snap beanrs iii 4 expt. conduicted iii Flo
rida (USA). Although tire isect defoliators ,l r.'ssistrcic. tttticarss2( rrousproteus,Tricito
phusia ti, Liriomryza sattiac, and Dtbrorca hCa,,,7c, %%crc prsent, dci oliation did not 
surpass tile actoir thresholds of 20 and I % fior prc-bloom aid plt,t-blooni, resp. Insecticide 
costs were reduced by 48 arid 83 4 in 2 tield tesLs s irc field ntiritoring ,s utilized in 
making iaagerent decisions. Max. initial ticniatodc densitcs 1r0cr n' soil %ere 20 for 
Rotr'lenchtdus renijormis,15 lot 1lt/ecotv'echtus di/;wtcra,arnd 72 for Quinisulciusacutus. 
Chemical treatments reduced nematode no. but bean ,;-Jds were riot significantly increased. 
(Author's summary) FO E00 
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3846 WEBB, R.E. and SMITH, F.F. Influence of reflective mulches on infestations of 

Lirionivza munda in snap bean foliage. Journal of Economic Entomology 66(2):539-540. 

1973. Engl., 10 Refs. 

Phaseohs vulgaris. Liriomv:a munda. Mulching. Field experiments. Entomology. USA. 

Contrary to the findings of Wolfenbarger & Moore (1968), reflective mulches (made from 

aluminum foil or painted or unpainted polyethylene strips) did not prevent Liriom'za sativa 

(munda) from infesting french bean plants in the field in Maryland in 1967-69. (Summry by 

Review of Applied Entomology) FOO 
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27212. WEINZIERL, R.A.; BERRY, R.E.; FISHER, G.C. 1986.
 

SWEEP-NET SAMPLING FOR WESTERN SPOTTED CUCUMBER BEETLE 

(COLEOPTERA:CHRYSOMELIDAE) IN SNAP BEANS: DAILY FLUCTUATIONS IN 

BEETLE COUNTS AND CORRELATION BETWEEN RELATIVE AND ABSOLUTE 

DENSITY ESTIMATES. JOURNAL OF ECONOMIC ENTOMOLOGY 79(4]1:1100

1105. EN. SUM. EN., 9 REF., IL. (EXTENSION ENTOMOLOGY, 

UNIV. OF ILLINOIS, 172 NATURAL RESOURCES BLDG., 607 E. PEABODY 

DR., CHAMPAIGN, IL 61820, USA I 

SWEEP NET SAMPLING WAS EVALUATED AS A METHOD OF SAMPLING 

POPULATIONS OF ADULT WESTERN SPOTTED CUCUMBER BEETLES, DIABROTICA 

UNDECIMPUNCTATA UNDECIMPUNCTATA, IN SNAP BEANS. EACH OF 16 FIELDS 

WAS SAMPLED INITIALLY BETWEEN 0800 AND 1000 H; 1-6 SUBSEQUENT SETS 

OF SAMPLES WERE COLLECTED LATER ON THE SAME DATE. FIELD MEANS OF 

BEETLE COUNTS IN SWEEP NET SAMPLES COLLECTED AFTER THE INITIAL 

SAMPLING EPISODE (SUBSEQUENT MEANS] WERE SIGNIFICANTLY LOWER THAN 

THE FIELD MEAN OF INITIAL SAMPLES COLLECTED IN THE SAME FIELD 

(INITIAL MEAN) IN 16 OF 42 COMPARISONS. SUBSEQUENT MEAN/INITIAL 

MEAN RATIOS WERE NEGATIVELY CORRELATED (R[2] = 0.72] WITH THE 

AMOUNT OF INCREASE IN SOLAR RA.IATION INTENSITY BETWEEN INITIAL 

AND SUBSEQUENT SAMPLING EPISODES. WHEN FLUCTUATIONS IN BEETLE 

COUNTS IN SWEEP SAMPLES WERE DESCRIBED IN RELATION TO AN AV. DAILY 

RADIATION CURVE, ESTIMATED COUNTS WERE LOWEST FOR SAMPLING 

CONDUCTED AT 1300 H. TIME-BASED CORRECTION FACTORS USED AS 

A1VJLTIPLIERS TO STABILIZE RELATIVE DENSITY ESTIMATES 	 ACCORDING TO 

1800 H TO 2.5STANDARD (0900 H) SAMPLING TIME RANGED FROM 0.9 FOR 

FOR 1300 H. THE LINEAR RELATIONSHIP BETWEEN CORRECTED COUNTS OF D.
 

UNDECIMPUNCTATA UNDECIMPUNCTATA IN SWEEP NET SAMPLES AND MEASURES
 

OF 0. UNDECIMPJNCTATA UNDECIMPUNCTATA ABSOLUTE DENSITY (OEETLES/M
 

OF ROW) WAS DESCRIBED BY THE EQUATION: Y = 0.44 + 2.55X (R(2) =
 

0.69), WHERE X = NO. OF D. UNDECIMPUNCTATA UNDECIMPUNCTATA/M OF
 

ROW AND Y = CORRECTED NO. OF 0. UNDECIMPUNCTATA UNDECIMPUNCTATA/IO
 

SWEEPS. (AS). 
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0712 
27322. WEINZIERL, R.A. 1985, SAMPLING METHODS AND INJURY
 
THRESHOLDS FOR WESTERN SPOTTED CUCUMBER BEETLE IN SNAP BEANS. 
PH.D. THESIS. CORVALLIS, OREGON STATE UNIVERSITY. 120P. EN. 
SUM. EN., 104 REF., IL.
 

SWEEP NET SAMPLING AND PHEROMONE TRAPPING WERE EVALUATED TO 
QUANTIFY ADULT DIABROTICA UNDECIMPUNCTATA UNDECIMPUNCTATA 
POPULATION IN SNAP BEANS. ECONOMIC INJURY LEVELS, ECONOMIC 
THRESHOLDS, AND SEQUENTIAL SAMPLING PLANS BASED ON SWEEP NET 
SAMPLING WERE ESTABLISHED. DIFFERENCES IN MEAN NO. OF D. 
UNUECIMPUNCTATA UNDECIMPUNCTATA IN SEPARATE SETS OF NETSWEEP 
SAMPLES COLLECTED FROM THE SAME FIELD ON THE SAME DAY WERE 
NEGATIVELY CORRELATED [R(2) = 0.72) WITH THE DIFFERENCE BETWEEN 
RADIATION INTENSITY MEASUREMENTS TAKEN DURING SAMPLING. WHEN 
CHANGES IN D. UNDECIMPUNCTATA UNDECIMPUNCTATA COUNTS IN SWEEP 
SAMPLES WERE DESCRIBED IN RELATION TO AN AV. DIEL RADIATION CURVE, 
ESTIMATED COUNTS WERE LOWEST FOR SAMPLING CONDUCTED AT 1:00 P.M. 
TIME- BASED CORRECTION FACTORS THAT STABILIZED RELATIVE DENSITY 
ESTIMATES ACCORDING TO A STANDARD (9:00 A.M.) SAMPLING TIME RANGED 
FROM 0.9 FOR 6:00 P.M. TO 2.5 FOR 1:00 P.M. THE LINEAR 
RELATIONSHIP (R(2) = 0.69) BETWEEN CORRECTED SWEEP NET AND ABSOLUTE
 
ESTIMATES OF D. UNDECIMPUNCTATA UNDECIMPUNCTATA DENSITY INDICATED 
SWEEP NET SAMPLING EFFICIENCY VARIED FROM 15 TO 41 PERCENT
 
DEPENDING ON SAMPLING TIME. (AS (EXTRACT)]. 

F01 Injurious Insects, Mites and their Control 

0713 
17497 BERNHARDT, J.L. 1979. Ecology of the Mexican bean beetle (Epilachna 
varivestis Mulsant) on soybeans (Gl),cine max (L.) Merrill) and snap beans (Phaseo. 
lus spp.). Ph.D. Tnesis. South Carolina, Clemson University. 85p. Engl., Sum. Engl., 
50 Refs., Illus. 

Phaseolus vulgaris. Epilachna tariestis. Ecology. Insect biology. Climatic requirements. 
Insect control. Biological control. 

The ecology of Epilachna varivestis in soybeans and Phaseolusspp. was studied to elucidate 
fundamental relationships among this pest, host plants, and environmental factors. These 
data were essential for the refinement of a computer simulation model. E. varivestisadults 
preferred pine litter for overvintering. Emergence began in March and continued until May
when most emergence occurred, generally following periods of rainfall. Adults fed with 
Phaseolus lunatus and P. vulgaris had increased fecundity and longevity of males and 
females, shortened preoviposition period and less days between ovipositions in comparison
with those adults fed soybeans and other diets. On a per weekly basis, adults damaged 
30% more soybean surface area than on Phaseolus lunatus. Lab. expt. ustug constant and 
alternating temp. regimes and soybeans as a diet indicated that preoviposition period and 
longevity were inversely related to temp., and fecundity was directly related to longevity.
Field observations showed that nlant canopy of soybeans had . positive influercc cm 
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% hatch, wlich was reduced from 62.4 to 25.7% as a result of low rainfall and humidity,

and high temp. Results from 
 field and lab. expt. were used to validate a physiological day

equation used in predicting developmental periods of larvae. Correction coefficients, which

allowed adjustments far variations in 
 the daily temp. cycle due to geographical location,
 
were added to the equation. Other studies were 
also conducted on larval development, leaf
 
area damage, and predators of 1:.iarieests in soybeans. (Sntotnarhi C.I'.G. Traits. by LA!.
F:) F01
 

0714 
1093 BERNAHARDT, J.L. and SHEPARD, M. Validation of a physiological day
equation: development of the Mexican bean beetle on snap beans and soybeans.
Environmental Entomology 7(l): 131-135. 1978. Engl., Sum. Engl., 10 Refs., Illus. 

Phaseolus vulgaris. Epilachna varivestis. "iemperature. Leaves. Insect biolog). Statistical 
analysis. 

A physiological day equation proposed b Waddill tal.( 1976).- of the horm PD = 1 24 {[.55
(TNIAX -TMIN) + TN1IN -T)T *[.I5TM AX -TM N) TMP1j-T ) .shere.1NlAX= Max 
Temp, TMIN = Min 1emp and -il1 =)evelopmental Threshold, predicted development of 
larae of the Mexican bean beetle EWlachna varirvstiS on soybeans and liench beans uith otil) 
ca. a 2% error. This sine curve-based equation incorporates geographical location coefficients, 
and predictions were accurate enough for acceptable simulation limits, esp-ciativ wvth fluctuating 
temp such as those that occur in the field. Predictions by the equation were improved when temp
did not approach the physiological limits of beetle development. the total no. of daN', rcquto ed t 
larvae to mature on french bearts was 16.5. u tornmarv)F)I 

0715 
28652 CANTWELL, G.E. ; M4TELO, W.W.; SCHRODER, R.F.W. 1985. The 
i ntegration of a b cteri um and puroi tot; to control thu Colorado potato 
beetle and the Mexi cnn boon beet.LL. JournaL of Entmcsologi ml Science 
20(1):98-103. En., Sui. En., 5 Ref. [VegetabLe Lab., Horti culturaL Science 
Inst., Agri cultural Researrh Survi c;, USDA, BARC-EaLt, BeLtsville, MD 

20705, USA] 

Phaneolus vuLgaris. Strap barns. Epilac nit varivuati s. BioLogi cal ontrol. 
Predators atid parou;ite. Bad Ltus thiringionsisa. USA. 

Sprays of BaciLlus thuringiunsis suhtsp. thuringiensis, whi ch contained the 
beta-exotoxin, were applied to smofLl-scotLs fieLd plots of toratoes 
infested with the Colorado potato beetLe and to bush snop bean plots 
infested with the Moxi cnn bonn beetLe (Epi ladne vorivestis] in aryland, 
USA. Two species of eulophid parasites wore used in conjunction with the 
bacteriin in an effort to rudu0 beittLe populati on . The Larval parasite 
Pediobius foveolotu won released on bearts. Treatments in whi dr the 
bacteriun wa used, either aLone or ir;rmbinuation with a parasite, 
signifi cntly roduced adultf; and 3rd- arid 4th-instor larvae of beetles. P. 
foveolatus by itself was able to signi fi contly reduc both 3rd and 4th 
inster larval and adult populations of E. varivestis. (AS (extract) 
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0716 
20893 CHINA. W.E. 19ai. A new species of rvthroneura (Homoptera,


Jassoidea) injurious to French beans (Phasenlus vulgarls) in the Sudan.
 
Bulletin of Entomolog'cal Research 22:53-54. Engl.
 

Phaseolue vulgaria. Snap beans. Erythroneura. In:urious insecre. Insect
 
biology. Sudan.
 

Erythroneura luble ep.n. wes received for identificacion from the Imperial

Institute ot Entomology. Diagrams and a detniled description of this new
 
species, which i a peat of French beans in the Sudan, are given. and 
the
 
manner in which Its structure and color differ from all other Ethiopian
 
species of Erythroneura is noted. (Summary by J.R.) FO
 

0717
 
27486. WHEN, A.C.; PATANA, R. 1984. EFFICIENCYOF FOOD
 

UTILIZATION BY HELIOTHIS ZEA (LEPIDOPTERA:NOCTUIDAE] FED
 
ARTIFICIAL DIETS OR GREEN BEANS. CANADIAN ENTOMOLOGIST
 
116(2):139-146. EN. SUM. EN., FR., 17 REF., IL.
 
BIOLOGICAL CONTROL OF INSECTS LABORATORY, UNITED STATES DEPT. OF
 
AGRICULTURE, AGRICULTURAL RESEARI SERVICE, TUCSON, AZ 85719,
 
USA I 

SECOND-INSTAR HELIOTHIS ZEA (MORE THAN THE 275TH GENERATION) 
LARVAE, FROMA 16- 'Wi-OLD CJLTURE, WERE FED EITHER GREEN BEANS OR
 
ARTIFICIAL DIET UNTIL THEY READHED THE PUPAL STAGE AND THEN WERE
 
COMPARED TO DETERMINE THEIR RELATIVE FITNESS TO THE 2 DIETS. THEY
 
PROVED AT LEAST AS WELL ADAPTED TO BEANS AS TO ARTIFICIAL DIET WITH 
REGARD TO MOST PARAMETERS. FINAL LARVAL WT. WERE EQUAL, AS WERE
 
PUPAL DRY WT. WET WT. WERE HIGHER IN DIET-FED THAN IN BEAN-FED
 
PUPAE. DR)' FOOD CONSUMPTION WAS IiIGHER IN DIET-FED LARVAE THAN IN
 
BEAN-FED LARVAE, BUT THE REVERSE WAS 
 TRUE OF WET FOOD CONSUMPTION.
 
TOTAL FOODOONSUMPTION BY LARVAE WAS LIMITED B Y FOOD VOL. RATHER
 
THAN WT. OR COMPOSITION. THE LARVAL STAGE WAS SHORTER IN DIET-FED
 
THAN IN BEAN-FED LARVAE, AND DIET-FED LARVAE HAD BETTER SURVIVAL, 
HIGHER BODY N, AND BOD YENERG Y CONTENT. 0 CONSUMPTION WAS LOWER IN 
BEAN-FED THAN IN DIET-FED LARVAE. EFFICIENCY OF FOOD UTILIZATION 
WAS HIGHER FOR BEAN-FED THAN FOR DIET-FED LARVAE BOTH IN TERMS OF 
DM CDNVERSION AND ENERGY CONVERSION. N UTILIZATION EFFICIENCIES
 
WERE THE SAME, FOR BOTH DIETS. (AS).
 

0718
 
*COJSTA, C.L.; ROSSETTO, C.J.; ODSTA, A.S.; FORSTER, R.; MENEZES, 
J.F. DE; RIGITANO, A.; WETZEL, C.T.; ALMEIDA, L. D'A. DE;
 
TOLEDO, F.F.; ABRAHA, J.T.M.; MIYASAKA, S.; NAVARRO, O.P.;
 
ADAMS, W.; GORGATTI NETTO, A.; RODHA, J.L.V.; JUNQUEIRA, P.C.;
 
CANCEGLIERO, L.F.B.; MATSUNAGA, M.; )AMAGUISHI, C.T.; GUAZZELLI 
R.J. 1972. Simposiao brasileiro de faijao, 1, 1972. Anais.
 
BraziL, Univeraidade Federal de Vicosa. v.2, B46p.
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0719 
7989 CRUZ, C. and SABSTATION, I. Chemical control of the leafhopper (Enpoasca 
fabae Harris) on snap beans. Journal of Agriculture of University of Puerto Rico 59(I):82
84. 1975. Engl. 

Phaseolus vulgaris. Empoasca fabae. Insect control. Chemical control. Yields. Field ex
periments. 

Since the leafhopper isone of the most limiting factors in bean production. an experiment was 
conducted with french beans var. Wade at the Isabela Agricultural Experiment Substation in 
Puerto Rico to evaluate the effectiveness of newer insecticides in controlling this pest. All 
insecticidal applications gave excellent control, the best was carbofuran. Increases in yield value 
per acre are also given. (Sumnmar) bv TM.) FOI 

0720 
17876 DIIIOLT, J.V. 1982. Meridic diet for rearing successive generations of 
Lvgus iespruts. Annals of the lntomological Society of America 75(2):119-122. 
lngl.. Sum. l-nal., 7 Refs. 

Phaseolus rulgaris. Uses. Predators. Lygus hesperos. lnse bio' og. Snap beans. Spodoptera 
c.xigua. 

An artificial diet is described that %%as developed in the USA and tested for rearine the 
predacious mirid Lygus hcspernis. Nymplum were reared successfully individually ald en 
masse. The development tine was comparable with that on a diet o green beans. Females 
reared on the artiticial diet laid more eggs and lived longer than those reared oilereen beans. 
The % egg hatch for diet-reared bugs wkas 5.5% lower tIan for bues otigreeo beans, but diet
reared bugs %%ei.liedmore than those oilpreen beans. L. hespents %%asreared continuously
for more than 13 generations on the artificial diet. The % of' lst-instar nymphts reaching 
the adult stage %%as 16.7% himier on artificial diet than on a diet of ereen beans + heat
killed larvae of Spodoptera exigmia. This is tile1st report of the cot inuouos rearing of amly 

mirid on a ar.'alficial diet. (.-ltiurhor s sunimo 1'01
 
0721
 

11623 DIVELY, G.P. and McCULLY, J.E. Nature and distribution of European corn 
borer feeding injury on snap beans. Journal of Economic Entomology 72(1):152-154. 1979. 
Engl., Sum. Engl., 3Refs. 

Phaseolus vulgaris.Plant injuries. Injurious insects. Timing. Leaves. Stems. Pods. Entomology. 

Egg masses were placed on french beans at 7, 14, 21 and 28 days before harvest to determine the 
nature and distribution of feeding injury by Ost.-inia nubilalis. Early instars fed Ist on leaves and 
then bored info stems and pods as they reached the late 2nd and 3rd instars. About 37% of stem 
damage occurred inside the lower portion of the main stem, with the remaining damage 
distributed among lateral stems. Second and later instars invaded all sizes of pods with a 
significant preference toward the marketable pods (sieve sizes 3-6). External symptoms, 
indicating that the pods Iad been damaged, were not consistently observed. Many marketable 
pods were completely normal in appearance despite extensive boring, and the only sign of injury 
was the entry hole. Injury to pin pods (sieve sizes 0-2) invariably was associated with external 
symptoms, and it isunlikely that these pods would develop to amarketable size. The nature and 
distribution of feeding injury to pods and stems depended on time of oviposition. When hatching 
occurred at bloom, ca. Ahthe surviving larvae invaded pods of all sizes and caused little external 
evidence of injury by harvest time. When hatching occurred > I wk before bloom, surviving 
larvae bored primarily into lateral stems; however, ca. 1/3 of these larvae shifted their feeding 
activity to pods as they became available. (Author's summary) FOI 

260 



072223619 FLANDERS, R.V. 1984. Comparisons of bean varieties currently being

used to 
culture the Mexican bean beetle (Coleoptera: Coccinellidae).

Environmental Entomology 13(4):995-999. Engl., Sum. Engl., 12 Refs.
 
[Dept. of Entomology, Purdue Univ., West Lafayette, 11;47907, USA]
 

Phaseolus vulgaris. Epilachna varivestis. Cultivars. ainap beans. Insect 
biology. USA.
 

Lima and snap bean var. that are currently being used to culture the
Mexican bean beetle (Epilachna varivestis) were examined to identify the 
most efficient var. for the culture of the insect. Snap bean var. Top
Crop, Provider, Spartan Arrow, and Burpee's Stringless, and lima bean var.
Henderson, were compared by constructing life tables for E. varivestis on 
each var. The preoviposition period was shortest and oviposition period

longest on Provider, being 8.9 and 27.2 days, resp. Larval and pupal
survivorships were higher on Henderson (61.7%) and Provider (60.4%) than 
on the other var. E. varivestis females produced signiiicantly more egg 
masses (16.5) and eggs (839.7) on Provider thar, on any other var. The
results and observations on growth ratet, of the vdr. and their responses to 
E. varivestis culture conditions indcated that lima bean var. Henderson 
was the best var. of those studied for culturing th" fle:ican bean beetle. 
(Summary by Entomology Abstracts) F01 

0723
 
3677 (1[ N1 IN . V%.(I [he hean leaf.skcletinniier...t-I ,,i lu tarv'lia.ar(d its contrrt on 
hush snap bean%. iii the Fser lades..ounl of Economic I niomhlo 53(4) 506-Sf6 1960. 
E-ngL., 'lui. I ngl.. II Reis Illus 

I'haseolus vul,'art. Entomology. Injurious insects. Atoioplsia e'ena. Pests. Biological control. 
Chemical control. 1kacilluts thuringiensis. Apanteles. Insect biolog'.. Predacious insects. 

Autoplusia egena (Guen.) infestation occurred in the Fverglades in the spriag of 1957. 1958 and 
1959. The mean time required frotm egg to adult approximated 35 days. The parasite genera 
Apantehls. Meteoru and Copidosomaand predator. Pentatomldac I'odtius spp. attacked the 
larvae. Of the materials tested toxaphene, dieldrin, Thiodan. Pho.drin. Kepane. Perthanc, SD
4402, and Bacillus t/uritngievnis gave best control. (Athors sninmar ) F01 

0724
*GESELL, S.G.; HOWER JUNIOR, A.A. 1973. Garden symphyLan:
 

comparison of row and broadcast 
application of granuLar
 
insecti cides for ontroL. Journal of Economi 
c EntomoLogy 
66(3) :822-623. 

3589 
0725
 

GREtENE, G.L. Economic damage 
levels of bean leaf roller populations on snap beans.

Journal of Economic Entomology 64(3) :673-674. 1971. Engl. Sum. Engl. 5 
Refs. 

Phaneolus vulgaris. Lepidoptera. Urbanus proteus. Productivity. Leaf area.
 
Laboratory experiments. USA.
 

Urbanus proteus (L.) populations seldom cause yield reductions of snap beans in

2
Florida. Yield reduction occurred after 725 cm
 of leaf area per plant was re

moved. The 
first 3 larval stages do not reduce bean yields based on leaf area

2
eaten and feeding habits. The 4th-stage larvae ate 27.7 cm leaf area, and over

26 larvae per plant would reduce yields. The 5th-stage larvae ste 162.4 cm
2 

leaf 
area, and 4.4 larvae per plant would result in yield reductions. Based on 50 
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survival of individuals from one life stage to the next, an estimated 140.8 eggs 
per plant must be present to reduce yields of Florida snap beans. (Author's sum
m-ry) 

0726 
25385. HOUGH-GOLDSTEIN, J.A.; HESS, K.A. 1984. SEEDCORN
 

MAGGOT (DIP*FERA:ANTHOMYIIDAE] INFESTATION LEVELS AND EFFECTS ON
 

FIVE CROPS. ENVIRONMENTAL ENTOMOLOGY 134):962-965. ENGL.
 

SUM. ENGL., 14 REFS. (DEPT. OF ENTOMOLOGY & APPLIED ECOLOGY, 
UNIV. OF DELAWARE, NEWARK, DE 19717-1303, USA)
 

DURING 2 YR. OF FIELD EXPT. IN DELAWARE, USA, 5 CROPS SHOWED 
CONSISTENT DIFFERENCES IN THEIR RESPONSE TO DELIA PLATURA.
 
WATERMELONS AND MELONS (CANTALOUPES] SHOWED GREATEST STAND LOSSES,
 

SNAP BEANS AND LIMA BEANS WERE INTERMEDIATE, AND SWEET MAIZE
 

APPEAREDTO BE UNAFFECTED DESPITE A SEED INFESTATION LEVEL OF AT 
LEAST 50 PERCENT. MORE THAN TWICE AS MANY LARVAE AND PUPAE WERE 
COLLECTED FROMLIMA BEANS THAN FROM THE MELON CROPS. THE SMALLEST 
NO. OF LARVAE AND PUPAE WERE TAKEN FROM PLOTS WHERE NO SEEDS WERE
 

PLANTED. IN THESE PLOTS, LARVAE THAT WERE PRESENT EITHER IMMIGRATED
 

BEFORE PUPATION OR DEVELOPED ON ORGANIC SO L DEBRIS AND WEED SEEDS. 
IN 1982, THE BEAN AND MAIZE PLOTS PRODUCED HEAVIER PUPAE THAN THE
 

MELON PLOTS. THUS, POPULATIONS OF D. PLATURA MAY BUILD UF MORE
 

RAPIDLY IN BEAN AND MAIZECROP AREAS THAN IN THOSE PLANTED WITH
 

MELONS, ALTHOUGH STAND LOSS MAYBE MORE EVIDENT IN THE LATTER. (AS).
 

0727
 

17301 JAGTAP, A.B.; AWATE, B.G.; NAIK, L.M. 1979. Chemical control of 
stem fly Ophionmyia phascoli Tryon (Agromyzidae-Diptera) infesting French-bean 
(Phaseolus vulgaris Linn.) in Maharaslitra. Journal of Maharashtra Agricultural 
Universities 4(1):83-84. Engl., Sum. Engl., 5 Refs. 

Phaseolusvulgaris.Ophiomvia phaseoli. Insect control. Chemical control. India. 

Three field-plot tests were carried out.in Pune, Maharashtra, India, (luring the rabi seasons 
(Nov.-April) of 1975-78 to evaluate the effectiveness of foliar sprays of 9 insecticides for 
the control of Ophiomiyia phascoli (Tryon) on French bean. Percentage infestation 7 days 
after treatment showed that 0.03% diazinon and 0.05% quinalphos gave tie best control of 
the agromyzid; treatment with the fonner compound was less expensive than that with the 
latter. (Summaryv by Review ofApplied Entomology) F01 

0728 
19704 JARRY, M. 1981. Evolution of spatial pattrrn of attacks by
 

Acanthoscelides obtectus Say (Coleoptera:Bruchidae) of Phaseolus
 
vulgaris L. pods in South West France. In Lahevric., V., ed.
 
International Symposium on the Ecology of Bruchids Attacking Legumes
 
(Pulses), Tours, Franee, 1980. Proceedings. The Hague, Junk. Series
 
Entomologica v.19. pp.131-141. Engl., 20 Refs., Illus. [Universlt
 
Francois Rabelais, Pare de Grandmont, 37200 Tours, France]
 

Phaseolus vulgaris. Acanthoscelides obtectus. Pods. Snap beans. Maturation.
 
Plant injuries. France.
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The frequency of attack of Acanthoscelides obtectus in snap beans 4as 
as'essed in trials carriee cut in Aire sur Adour, SW France. Snap bean 
were planted in rows 1.50 m apirt in isolated lots in the middle of maize 
fields in. a 1:10,000 acreage ratio and over 500 m away from possible 
sources of infestation. Two harvesting techniques were used: (a)
harvesting pods 5 dayr afte: maturity, and (b) simultaneous harvesting of 
pods of 27 plants chosen at random. Attack was evaluated by the frequency 
of pods giving one emergence or more adults in the lab. Isolation of letc 
did not prevent 57 out of the 58 plants from being colonized by adult A. 
obtectus, implying that the insects must be present on the plants before 
pod maturity or they respond immediately after pod ripening and to rhe 
sensitive phenologica! stage reached. The rate of attack was remarkably 
constant it, space and time, attributed to the reduced female reproductive 
activity, during the test period. Hiarvesting technique did not seem to 
alter considerably the results. The implications ot tiese results for 
methods of protection against A. obtectus are analyzed and the most 
promlsinf line of research is indicated. (Summary by EDITEC. Trans. by 
L.F.F.) F01 

0729
 
*LAMBDIN, P.L.; BAKER, A.M. 1986. EvaLuotion of dewinged spined
 
soldier bugs, Podisus muculiventris (Say), for Longevity and
 
suppression of the Mexican bean beetle, Epiledino varivestis
 
Mulsant, on snapbeans. JournaL of EntcmoLogi caL Science 
21 (3) :263-266. 

0730 
27215. MAYSE, M.A.; GONZALEZ, A.R. 1904. LEAFMINER MAY CAJSE 

PROBLEMS IN ARKANSAS VEGETABLE CROPS. ARKANSAS FARM RESEARCH 
33(1):2. EN. IL. 

A NEW LEAFMINER, LIRIOMYZA TRIFOLII, WAS FOUND INFESTING BEAN
 
PLANTS IN A FALL 19B0 VAR. TRIAL AT THE U. OF ARKANSAS AGRICULTURAL 
DPT. STATION IN FAYETTEVILLE, USA. FIELD TESTS CONDUCTED IN
 
CALIFORNIA AND FLORIDA SUGGEST THAT L. TRIFOLII HAS DEVELOPED
 
RESISTANCE TO MANY COMMERCIALLY AVAILABLE CHEMICAL INSECTICIDES.
 
THUS, THIS LEAFMINER, PREVIOUSLY UNRECORDED IN ARKANSAS, REPRESENTS 
A POTENTIAL PEST TO VARIOUS VEGETABLE CROPS. (ENTOMOLOGY 
ABSTRACTS).
 

0731
 
200.6 M.LLO, W.K.; FASSCV.. .. E. 1983. Terperatute-dt!,endent develop

ment cf Me.ican bean beetle (Coleopteru:CoccinL 1idjcI it.atureh On Lnap
 
Dean anc soybean foliage. Annals of the Lntomolugical Society of 
Arefica 76(.):692-69E. EngI.. Sum. Engl., 11 pef&., Illus. [Dept. of 
Entorclog'. Univ. o! Y!Lr :land, Coliege Park, MD20742, USA) 

Piasccius vulvaris. Snap beans. Erilachnn varivestis. Insect bloogy.
 
'ie.pecature.
 

Developrental periods and furviva) were determined for imature stagef of
 
the- e::icar, beat, beetle (Frilanhna v:7rvertis) at cenrtant temp. of 11, 15,
 
20, 25. and 30°C. hearings were conducted on greenhoube-groun 'nap bean
 
foliage and soybean foliage, and fle~d-grovn soyLean foliape. Comparisons
 
between rearings on greenhouse snap bean and' greenhouse soybean foliage
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indicated that larval developmental periods for individual instars did not
 
differ between host plants, but larval survival was different depending on
 
temp. Comparisons between rearings on greenhouse and field soybean foliage
 
indicated no differences in larval developmental periods or survival. The
 
constant temp. developmental rates for eggs and larvae permittcd satisfac
tory simulatiou of egg and larval deyelopment under changing temp. regimes
 
in the lab. For each stage, a fitted equation for the developmental rate 
temp. relationship on snap bean and on soybean foliage was determined.
 
(Author's summary) FOl 
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25623. MORGAN, W.L. 1983. FOR BEAN FLY CONTROL USE WHITE OIL-
NICOTINE SULIATE MIXTURE. AGRICULTURAL GAZETTE OF NEW SOUTH 
WALES 49:22-24. ENGL. ILLUS. 

DAMAGE SYMPTOMS OF THE BEAN FLY ARE DESCRIBED, AND OBSERVATIONS ON 
ITS BIOLOGICAL CYCLE ARE GIVEN IN ADDITION TO CHEMICAL CONTROL 
RECOMMENDATIONS. UNDER WARM CONDITIONS LARVAE LAST 8-9 DAYS AND
 
PUPAE, 9-10 DAYS. IN FALL AND WINTER EGGS LAST 4-7 DAYS, LARVAE 3-4 
WK., AND PUPAE 2-3 WK.; ADULTS LIVE 3-4 WK. THE AV. NO. OF EGGS 
LAID BY 17 FEMALES WAS 99. A MIXTURE OF NICOTINE SULFATE (1:800 
DILUTION) + WHITE OIL EMULSION (1:100 DILUTION) APPLIED 4 DAYS 
AFTER PLANT EMERGENCE, AND THEN AT 4-DAY INTERVALS, IS RECOMMENDED. 

(CIAT]. 

0733 
23900 MOTE, U.N. 1983. Seasonal incidence and chemical control of stem fly 

on French bean and pea. Journal of Maharashtra Agricultural 
Universities 8(2):159-161. Engl., Sum. Engl., 7 Refes., Illus. 1!'ahatma 
Phule Agricultural Univ., Rahuri-413 722, India) 

Phaseolus vulgaris. Ophiumvia nhaseoli. Insect ccntrol. Chemical control.
 
Snap beans. Yields. India.
 

Investigations were carried out on seasonal incidence and 
chemical control 
of Cohiomvia phaseoli on French bean and pea in india. The infestation of 
the pest staits from the 2nd wk. after sowing and reaches its peak during 
the 10th wk. Thereafter the infestation decreases gradually in both kharif 
(July-Oct.) and summer seasons. Spraying of dimethoate (O.03%) and diazinon 
(0.03%) reduced pest incidence and increased yield. Among the granular 
insecticides, phorate and aldicarb at I kg a.i./ha at sewing increased 
yield and reduced stem fly damage considerably. (Author's surnar:) FOI 

0734
 
29178 MUNTHALI, D.C. ; W)ATr, I.J. 1986. Factors affecting the biologilca 
efficiency of smaLL pesticide droplets against Tetranychus urticee eggs. 
Pesticide Science 17(2):155-164. En., Sum. En., 19 Ref., IL. 

Phaseolus vuLgarie. Snap beans. Tetranychus urticae. Acaricides. Malawi. 

The interaction between dropLet size (18-146 microns] and pesticide concn. 
(0.5-40.0 g a.i./Liter) on the biologicaL efficiency of sqall, monosized 
spray droplets was assessed by determining the effects on mortality of 
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Tetranychus urti ce eggs using oil-based formulations of di cofol as the
 
toxicant and Leaf 
 discs of French bean cv. The Prince as the test surfac. 
A positive curvilinear relationship was found between the spacing of 
droplets that was required to produce 50 percent kill [LS50) and the 
original diameter of the droplet, D, such that LS50 = 14.48D(b), where b 
varied from 0.65 to 1.44 and bore a U-shaped relationship to cona. The 
optimum ooncn. was therefore approx. 10 g/liter. The theoriti cl, 
practi cal, and ecnomnic implications of these resuLts are oiscussed. (AS) 

0735 
20665 O'tYVFiRA, A.M. DE; COELHO, R.G.; SUDO, S.; LEAL, N.H.; LIBERAL, M.T. 

1982 I'cidencia de Thecla iebus Godart, 181 (lepIdoptera:Lycaenidae) 
em cultivares de feilao-de-vapcr., no municIpto de Itagual, Estado do Rio 
de .aneiro. IIncidence of Thec)a ,ebus (Lepidoptera :lycaenidae) snapon
bean cultivars, in the municipality of tgual, otate of Rio do Janeiro]. 
Annis da Sociedade Entomol6giLa do Brasil 11(1):163-166. Port., Sum. 
Port., Engl., I, Refs. [Empresa de Pesquisa Agropecuiria do Estado do 
Rio de Janeiro, Estacao Experimental de Itagual, Estrada Rio Sao Paulo, 
km 47, 23.460 Serop~dica-RJ, brasil] 

Phaseolu. vuleanrs. Thecla i-bus. Cultivarr. Snap beans. Insect biology. 
Plant injuries. hesintance. brazil.
 

The incidence of Thecla ichus on s;nap bean cv. Campineiro, Kentucky Wonder,

Macarrao, ,amorada de At labia, 
 oIomano, and 1eresopolis under field
 
condition!n wan evaluated ii the municipality of Itaguni, RJ, Brazil. The %
 
oa pods attacked ranged from p.67 to 4.27, with cv. Kentucky Wonder with
 
the highest , and Romano and acarrav with the lowest (2.75 and 2.67%,
 
reasp.). Larval stage averaged about 15 day- and the pupal stage 8 days.
 
(Summary by L.M.F.) FOI 

0736
 
1507 I'LAY. \E. and(31IV'LR. WVN (ur top prevention hy %ectorcontrol on snap 
bean%groisn for seed. .ournal ot lcottonnc I nt110 io0e% 57( 1):3-5 1904 Engl.. Sum 
Fingi.. 2 Rcfs. 

Pha.seolu.% vu/ert . lntoroolog). Injurious inscct%. ('icadellhdae. (,,iulifer ,rlwllls. Insect 
control. ('ultiars. ('hemical control. Field experiments. Curl) top. Viroses. flost-plant 
resistance. 

l.aboratory tests inl 1959 showed that a conthinat ion spray of ph ra c andjuico Ironncurly top
resistant sugar heets controllcd the beet leafltopper, ('trculer tenelu., (Mkerl.and curly top on 
trench beans. Since then. further tests, ha e shot n that some ss seneic insecticides and juiccs from 
some varieties of beets were superior to others. ('ornbination sprays of systemic insecticides and 
sugar also shos ed pi omise. -1lie factors in%olved in these methods of reducing curl%top were not 
determined. (-,luthor'i sunot arY) FOI E04 

0737
 
19069 PENMIAN, D.R.; CHAPMAN, R.B. 1983. Fenvalerate-induced distribu

tional imbalances of two-spotted spider m.te on bean plants. Entomologia
 

Experimentalis et Applicata 33:71-78. Engl., Sum. Engl., Fr., 17 Refs., 
Illus. JDept. of Entomology, Lincoln College, Canterbury, New Zealand) 

Phaseolus vulgaris. Snap beans. Tetranvchus telarius. Mite control.
 
Chemical control.
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The pyrethroid fenvalerate-induced avoidance was repellent tc adult female 
two-spotted spider mites, Tetranvchus urticae. on treated French do'srf bean 
plants. With treatment of halves of primary leaves, T. urticae showed 
significant avoidance of fenvalerate-treated halve,, and significant 
spin-down to leave the plant when whole leaves were treated. Azinpbosmethvl 
and water treatments had no effect on tte distribution. Proportional 
treatment of leaves of Vicia faba induced spin-down where an.y ienvalerate 
was adaed. No colonization took place orn ienvalerate-treated leaves. 
Where the basal release leaf, on which the artificial cu lunization took 
place, was sprayed, mites either left the plant or located unsprayed 
leaves. Complete coverage of the plant with feunvalerati significantly 
reduced the rera in ing mi te population. 1mp I icat 1n. of these 
dis:ribunional imbalances; In understand lng pvrtrolid-ilnduced spider mite 
outbreai.! are dis:cussed. (Author's; suuar 2 

F'i 

0730
 
17706 POIIRONIZNY, K.; MeSORLIIY. R.: WAI)IILL, V.It. 1981. integirated 
management of pests of snap bean Ii Florida. Proceedings o: the Iloriia State 
HlorticultUal Socictv 94:137-140. hngl., Surn. lirgl.,17 Rel... Illus. 

Phaseohls vulgaris. Snap bean. Cultivation. Diahrotrcc btoltcara. Ti ichoplosia hi. Liriomrv:a 
spp. Pythtum spp. )isease control. ln.ect control. hoonlus rrnitori. Nematode 
control. Chemical control. USA. 

Insects, diseases, and netnatodes were otunitored in ,-veral e\pt. Inlllotire, ad (lorida, 
USA) area snap bean lilds. lradrtilo a! Inial re ' i' plot, cornparedlat'eirr'i were \%ith 
adjacent itesratcd pest in.iaraCnIent II'ML plots. A\ith,OL'l 10%kI'c ls u1 ilnsctdeO:h1.rtors, 
such a,banded cecuinrir bet tneetlte lflorrttc, bcz,: arid cali a loIope 7 r,,hohus'a ti), 
\%ere present. Iliaddition to nioderate, level.. oi tire veurritahlcleictlnire I.'l ri'prrcc tern oil. 
levels of defoliation Initiel I'M plot, did riot e\:eed .ctiun threshold, il 21 arLd I 0'i, t. 
prebloon and postblooi, resp. l'\Ieiisior recoinniCndatioin \ [C I dcCeloncd to: all 
insecticide spray at the pillpod stace, based oil rolliitorill o! crop pTlin here \,ere 
substantial say'ues in insecticide costn illtile I plots coriip,itld %ibthtile DN plsll, 
ratrrirn fron 48-S3% , i ii ,odettroI,!ttaIble ICdotui,Illyield Mlqtat. Ii 2 l3 lare
plot denionstratlor tests, there is.rs 'ltrr '.irn nii'c::cidi-ndilccd i.t11drl1 it \ct.rbhe 
lealnonter poplatiotlns ill tle IM ilts. AA/'r "rotlo cro\\n rot %.I' itL0rntiCtI durrII!: tire 

;! * tI,,:udeulolr,,iauu e lt . 1116 p tic.t aitcrnat ,,eIitir. tluglicidc spray 
prograun were Initiated. Yield, of snap bean,, \%cre nieativec eorrel;ited %ilt poptllatiOtns 
of R oty'h'nie thtsrenijorn is at harvest, hlt n ot kithi pOp tIatlolls 0l QuriiISHICl IS ar'ilMIrS or 
Ihlicoti'hich-is dihrsteri at arythie ill cr0;' develOIp)ueni. liseveral expt. trconrnm ercial 
fields, growers did rlotexperience siftieent nernatoIde populations to sieniticantly aflect 
yield. (Author's suninar.v) F1 

0739
 
18518 PUITTASWAY.; REDfij, b. N. h. 198. Record of ,cme new pest! 

infesting French bean (phase(, I u!, vu I r, : .) a potpular v egetr:b le 
Current he 3l't.,- ng2. , Ries.ea rch 10(3):'i-'l. 

Phast;oluI vuleari s. Snap bean!,. Fr,i:In :,, .i . i rtithripS. A;cot is 
_Lnperal.a. Lioc riia o.1iiua. l'e'iiil[t, r ,unu. nt. indi. 

In a survey ill Karnatiaka, India, ill Iuly--ct. 1I9h(, AScotis imperata, 

sillosoma obliqua (IDiacrisia oI li iua) , Fru1sl ij;ell;i sc1uitei: ! jaluro

thrip ; distalis, Sctic totlirip!e arie :u-'+'bstirt i l weredors,lis, o.! ru rs atu a: 
ound intesting Irench bean for tn:, leISEt c .of tres, . inre rota, S. 

obligua, and P. latus were considered impurtant. (Summary by beview of 
Applied Entomology) FOI 
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0740
8942 ROGERS, DJ. Studies in host plant resistance involving the french bean 
(Phaseolus vulgaris L.) and the bean fly [Afelanagromyza phaseoli (Tyron) ] Mag. Sc. 
Thesis. Brisbane, University of Queensland, 1974. ll 4p. Engl., Sum. Engl., 81 Rcfs., Illus. 

Phaseolus vulgaris. Melanagromsyzaphaseol. Host-plant resistance. Insect biology. Experiment 
design. Cultivars. 

Host plant resistance to the bean fly Aelanagrornyza phaseoli (I)iptera, Agromyzidae ) %%as
 
studied in french beans (Phaseolus vulgaris). It was possible to develop parameters that permit

the quantification of host plant resistance characters. These parameters and the character they
 
measure are (I) viable At. phaseoli eggs. laidiplant, which quantified ovipositional
nonprefcrencc; (2) percentage of survival from egg hatch until adult emergence, mean 
development period and mean female size, which quantify various aspects ot antibiosis; and (3)
the slope of the linear regression line relating to P. vulgar s yield and AL. pihaseoh Infestation level,
which allows differences in plant tolerance to be measured. I-actors influencing the %aliditv of 
these parameters are (a) competition among il. phaseoh females for oviposition sites and (hN
larval-density-related effect.on characters in (2) as the Jf.pha.eoli larval density increases. It was 
shown experimentally that of these factors, only larval and pupal development period %%as 
affected, this parameter decreasing as the M.ldia.eoh level rose. "'No choice" host plant rcistance 
tests gave highly variable results. O the "choice" exposure techitiucs examined, the use ot a 
circular rotating cage and a modified latin square experimental design alloked crintiol over liphlt
related ovipositional preference gradients. I he rotating cage ensured that allplants I a
 
replication received the same light exposure while the cxperimental design made itpossible to
 
measure the ovipositional preference gradients within the cage. I lie os,positional pteferetice
 
status of tile P vulgar svarieties was sgnifilcantl. correlateds it liealhai tiess. steno thitless ,rd
internode length. No significant dillerences were found for antibiosis, lars al and pupal survisal. 
mean developtment period and mean female size. I here ",ere significant dillerenccs among
varieties s,th regard to slope ofthe pest Infestatioti level. plant yield line, indicatinig differences iin
 
tolerance. Seed wt plant declined hnarl\ with an itncrease in the tl(o. M. phaw-id eggs. plant.
ot 
Yield components affected by A.phaseoh iliestation wete diftercnt lot dif tenti'.vidgurn
vltrieties, suggesting that different compensalor\ mechanismis ita.exist Sufficient data sere 
obtained to plant a breeding program aimed at producing a 1'.s lgarn .atletN resistant to Af. 
ptia.seuo. (Summarl hiv7.3 . ) 1-01 

0741
 
17772 SINGH, S.J.; SASTRY, K.S.; SASTRY, K.S.M. 1981. Field tests with
insecticides and mineral oil for the protection of French beans from yellow mosaic
virus disease. Gartenbauwissenschaft 46(2):88-91. Engl., Sum. Engl., Germ., Fr.,
Russ., 6 Refs. 

Phascolus vulgarts. Snap beans. Bemisia rabaci. Insect control. Chemical control. Bean 
yellow mosaic virus. Disease control. India. 

In a 3-yr trial conducted at tileexptl. farm of the Indian Institute of Horticultural Research,
Ilessaraghatta, Bangalore (India), plants of French bean cv. Contender, were sprayed 4 times 
at l0-day intervals with one of 8 insecticides (nionocrotophos, diniethoate, inancozeb,
carbaryl, clilurfenvinphos, endosulfan, leptiiphos, and tetrachloriiphos) or 1% mineral oil 
to control ,hitefly (Bemisia tahaci), the vector of' BYMV. In the 2 later yr 4 granular
insecticides (carbofuran, fensulfothion, disulfotoi, and phorate) were also used on other
plots before planting. In general monocrotophos and dimethoate each at 0.05% or mineral 
oil controlled whitefly and reduced BIYMV incidence; the granular insecticides were also 
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effective. Plots of plants free from BYMV produced nearly double the yield of control plots 
of infected plants. (Summar), by Field CropAbstracts) F01 E04 

0742 

14331 STEWART, R.K. and KHATTAT, A.R. Economic injury levels of the 
tarnished plant bug, Lygus lineolaris Illemiptera (tleteroptera): Miridae], on 
green beans in Quebec. Canadian Entomologist 112(3):306-310. 1980. Engl., 
Sum. Engl., 9 Refs., Illus. 

Phaseolusvulgaris. Injurious insects. Lygus lineolaris.Economic injury thresholds. Flowering. 
Podding. Pods. Yields. Chemical control Costs. Canada. 

Caged microplots of "Contender" green beans were artiticially infested with various 
densities of Lygus lineolaris to determine the effect of feeding on yield and quality, and to 
establish economic injury levels. Plants infested at bloom or pod set stage were more severely 
injured than those infested at the flower bud stage. Higher infestation levels reduced crop 
yield, but the % of CP in bean seeds was not affected. Based on 1975 crop values and 
chemical control costs, economic injury levels ranged between 0.3 and 4.4 insects/10 plants 
depending on crop use, chemical control, and plant stage infested. (Author's summary) 
FO1 

0743 
14332 STEWART, R.K. and KHATTAT, A.R. Pest status and economic thresholds 
of the tarnished plant bug, Lygus lineola~s (Hemiptera (Heteroptera): Miridae), on 
green beans in Quebec. Canadian Entomologist 112(3):301-305. Engl., Sum. Engl., 
10 Refs., Illus. 

Phaseolus vulgaris. Injurious insects. Lygus lincolaris. Economic injury thresholds. Insect 
biology. Insect control. Pesticides. Planting. Spacing. Timing. 

Adult and nymphal populations of the tarnished plant bug,Lygus lineolaris,on "Contender" 
green beans were sampled during the summers of 1971-72. Sweep net and D-Vac suction 
apparatus samples were taken concurrently, and both estimates were compared by regression 
analysis. The tarnished plant bug reached levels above the economic injury levels for both 
early and late crops in 1971-72. The economic threshold was determined as 0.5 insect/10 
plants below the economic injury level. (Author's summary) FOI 

0744 
28937 TABANGIN, N.T. ; TABBUAC, A.T.; TIBUNSAY, G.B.; CARDONA JUNIOR, E.V. 
1980. Seasonal. abundance of thrips on snap beans with notes on their 

insecticidal controL. MSACResearch Journal no.6-7:56 63. En., Sun. En., 6 

Ref., IL. 

Phaseolus vulgaris. Snap beans. Thysanoptera. Insect control. Chemicl 

control. Philippines. 

Thrip population during the planting season (Nov. 1978-May 1979) and the 
effect of insecticide appliction to control thrips were studied at the 

College Exptl. Station of Mountain State Agricultural College (La Trinidad, 
Benguet, Philippines). Snap bean leaves were sampled weakly with the aid 

of a magnifying gLass. The offi ancy of the insecti cldes was determined by 

the no. of thrips found before and after appliwtion. The heaviest
 

infestations occurred during the vegetative and the flower initiation 
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stages. ConsequentLy, peak infestation was during Jan. and Feb. Thrip
popuLation decreased considerably from April to May. Strict contral ofthrips is necessary during peak mo. Phosalone (Zolone 35 percent

emulsifiable concentrate) at 500, 600, and 700 g a.i. is recommended. (AS) 

0745
7959 VEA, E.V. and ECKENRODE. C.J. Resistance to seedcorn maggot in snap bean.Environmental Entomology 5(5):735-737. 1976. Engl.. Sum EngI., 8 Refs. 

Phaseohls vidgaris.HyVlemya platura. Cultivars. H ost-plant resistance. Laboratory experiments.

Field experiments. LISA.
 

Colored-secded french bean Phaseohts vulgaris (.)lines P1 16542t. P1 16435 and Cornell 2114-12were resistant to the seedcorn maggot ftvlem*a platura (Meigen) in laboratorv and field tests. Acolored-seeded commercial variety Spartan Arrow showed moderate resistance while all whiteseeded french bean cultivars tested were susceptible. It appears that rapid emergence and.' or hard
seed coat influence resistance to seedcorn maggot 
 in trench beans. (Author's Aurnimarl) F01 

0746
23653 W;EILL, V.; 'OHRONLEZNy, K.; XcSOF.LEY, R.; BRYA];, H.11. 1984. Effecto manual defoliation on 
pole bean yield. Journal 
of Economic Entomology
77(4):1019-1023. 
 ng ., Sum. Engl., 15 Refs., Illus. JUniv. of 
Florida,
Inst. of Food 6 APriculture Sciences, Tropical Research 1, Education

Center, !;905 S.V. 25C 
Street, homestead, FL 33031, USA]
 

Phaseolus "-'ar 
, P : 'ean!;. eolia:ion. hit::srgi.Yields. USA.
 

M:anua! deoctlra.icri c: poic ''s:,an , icCa;lar 42 resulted in yield lose
which 
 were nes, des-ru-c' b th: quadratic model y = a L11; + b-):"wherey = yield and , . . ceclatc T.The plants were most sensitive to' one
time fol loss after planting. The removal of both
lte u...
leaves, primary
hen "bly p' 'r> bei ves 
were present, reduced yield by approx.
65%. Repeate, wee, ceoiatior cf 50. resulted in yield losses of approx.
34'..(,\uthor' s sur-'ar,.l Foo 

s 

0747
 
25364. WEINZIERL, R.; FISHER, G.; KOEPSELL, P. 
 1902.
 

OREGON STATE UNIVERSITY'S EXTENSION PEST FORMANAGEMENT PROGRAM 
SNAP BEAN PRODUCTION. 
 BEAN IMPROVEMENT COOPERATIVE. ANNUAL
 
REPORT 25:14-15. ENGL. 
 (OREGON STATE UNIV., CORVALLIS, OR
 
97331, USA]
 

WORK CARRIED OUT BY THE EXTENSION PEST MANAGEMENT PROGRAM FOR SNAP

BEAN PRODUCTION OF OREGON STATE U. (USA], AND PLANS FOR 1982, ARE
 
REPORTED. BRIEF INFORtATION IS PROVIDED ON SCUTIGERELLA IMMACULATA,

DIABROTICA UNDECIMPUNCTATA, MOLDS (SCLEROTINIA SCLEROTIORUM1 AND 
BOTRYTIS CINEREA), AND OTHER PROBLEMS. (CIAT). 
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GOO GENETICS AND PLANT BREEDING 
0748 

1689 ATKIN, J.D. Nature of the stringy pod rogue of snap beans, Phaseolus vulgaris. 
Search Agriculture 2(9): -3. 1972. Engl., Sum. Engl., 7 Refs. 

Pha.eolus vulgar . Pods. Crossbreeding. Pod characters. Mutation. Processing. Laboratory 
experiments. USA. 

Seventeen stringy pod rogues from 2 french bean breeding lines and 2 var. were identical with 
their respective parents in all characters. except the pod string which is itproblem in canning and 
freezing. All bred true for the stringy character, and in crosses with the parents there was generally 
a segregation of stringless:stringv in a 3:1 ratio, indicating that stringy pods resulted from tsingle 
recessise gene. Crosses aiong rogues produced stringy plants in the and F,. and it isF4 
concluded that the rogues are identical with respect to pod string. (Suiniary b1 Plant Breeding 
,lbstracts) GO0 

0749 
fn r2.2 II\Ril , i V.I IH I ii . ,\ l i, i. t. t All. F 0 

Il"Iiticu lt1I ll1. i ll t i . I (I) ' . I'm t . 

Phat llltjs l.]tl (', I t ivii r, ._ _, _is'. !,nafp 1,eainv; . fi!;tanct. vrh'm-o Itla tt]i.-


Tiltloiigiui, Lc ,ir;itt ri;:icC ,,Ilsw tilt :11apt:LtiI(I. of the rit, . Iiitl yieliling 
snll,-b,t cv. ,iiutril o i .avoriti'Ag .',HIS ;it- bricfly dvc;7rihc,d. TIhis cv. is 
resist.,it to' Uloii c 't. .el1; aid ErvJpl t' i lv't'.i . [1 AT] 

0750 
12676 COLLINS, J.L, Quality of snap beans for cannang and freezing-1976 crop.
Tennessee Farm and Home Science Progress Report no. 103:29-32. 1977. Engl., 5 
Refs. 

Phaseolus vulgaris. Plant breeding. Cultivars. Industrialization. Pods. Seed characters. 

Data are included ol the physical characteristics of 30 freshly harvested breeding lines and 
french bean cv. (Sunmtnarv by HorticulturalAbstracts) GOO 

0751 
5771 COYNE. I.l' lreedingl behavior and effect of temperature on expression of a 
variegated rogue in green heans. Journ:al of the American Society of Horticultural Science 
94:488-491 1969. Fngl., Sum. E-ngl., 14 Refs.. Illus. 

Phiaseoh. vulgari. Plant breeding. lemperature. Crossbreeding. Leaves. Laboratorn 
experiniens. Pods.Field experiments. 

Uosaiclike. crinkled-lealed var:.rited rogues s,ere found in the Stringless Green Refugee ftench 
bean variet (irafting experitieiits suggested that this condition was loi due to an inlectious 
virus. "Ihe degree olsyrm;ptom e\pression was influenced by temperature; symptomns were almost 
completely masked at X(??I-. [lhi,sueests that effective selection against tihe rogue should be done 
in cool climates. l)itlerence. in tie expression of the character was obsersed between lield- and 
green house-grown plants. Segiegation in the F5 G.N. 11,(1 x variegated rogue indicated that this 
character was controlled b%a major gene, with variegation being recessive. In reciprocal crosses 
between 2 bush Blue Lake lines x variegated rogue, almost complete eliminationof the variegated 
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plants was noted in segregating generations. The similarity of some of these results to serotype
mechanisms and/or virus tolerance is discussed. (Author's summary) GO0 

0752 
9017 DAVIS, J.H.C. and EVANS, A.M. Selection indices using plant type
characteristics in navy beans (Phaseolus vulgaris L.) Journal of Agricultural Science 
89:341-348. 1977. Engl., Sum. Engl., 16 Refs. 

Phaseolus vulgaris. Cultivars. Selection. Plant breeding. Yields. Seed. Pods. Yield components. 
Agronomic characters. 

A replicated trial of 18 families of navy bean breeding lines in the F generation was grown at
Cambridge. The selection-index technique was used to investigate means of improving the 
efficiency of simultaneous selection for 4 criteria: yield, seed shape (numerical scores from 'good'
to 'poor'), early maturity and increased height of pod tips. Relative economic weights were
chosen. The yield components and a range of characters describing plant type were measured
making 15 characters in all, and combinations of these were include in 32 indices, it was-prctlicted
that simultaneous selection would be limited by adverse correlations between some of the 4
selection criteria, especially early maturity and height. The estimated efficiency of selection would
hardly be improved by including information ol the yield components. Combinations of the
plant type characters, on the other hand, were predicted to provide considerable additional 
advance amounting to a 10% improvement when inform-ttion onl total no. of nodes and 
inflorescences and hypocotyl diameter was included. It was concluded that the time involved incollecting yield component data would be better spent collecting inftormation on a limited ntLmber 
of plant type characteristics in future trials, and that an ideal plant was one %%ith ieduced 
branching and a few heavily podded inflorescences born on a tall plant %ith a strong hitse. 
(Author's summnar) GO0 

0753 
25356. 
GOMES, M.M.; LEAL, N.R.; CORDEIRO, A.R. 1984.
 
PADROES ELETROFORETICOS EllPROGENITORES E LINHAGENS DE FEIJAO-DE-

VAGEM (PHASEOLUS VULGARIS L.). (ELECTROPHORETIC PATTERNS IN
 
FRENCH BEAN LINES AND THEIR PROGENITORS). REVISTA CERES
 
31(176):231-237. 
 PORT. SUM. PORT., ENGL., 15 REFS., ILLUS.
 
(ESTACAO EXPERIMENTAL DE ITAGUAI, ESTRADA RIO-SAO PAULO KM
 
47, 23.460 SEROPEDICA, ITAGUAI-RJ, BRASIL)
 

EXTRACTS FROM SEEDLINGS AND GERMINATING SEEDS OF 3 DWARF FRENCH
 
BEAN VAR. (BUSH BLUE LAKE 274, GREEN ISLE, ANC CASCADE) AND 4
 
BREEDING LINES (6204, 6163, 6185-C, AND 6185-CA] WERE INVESTIGATED
 
BY HORIZONTAL POLYACRYLAMIDE GEL ELECTROPHORESIS. NO DIFFERENCES
 
WERE FOUND IN PEROXIDASE OR ACID PHOSPHATASE ELECTROPHOREGRAM 
PATTERNS. BUSH BLUE LAKE 274 DIFFERED FROM GREEN ISLE AND CASCADE 
IN THE PATTERNS PRESENTED BY LEUCINE AMINOPEPTIDASE AND SOLUBLE 
NONENZYME PROTEINS. LINE 6204 DISPLAYED THE SAME PATTERNS AS 
CASCADE, WHILE THE COMMON PATTERN OF THE OTHER 3 LINES WAS
 
DIFFERENT AGAIN. AMONG THEM, 6163 DIFFERED FROM 6185-C AND 6185-CA
 
IN ITS ESTERASE PATTERN. IT WAS CONCLUDED THAT THE DIFFERENCES
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FOUND AMONG THE MATERIALS STUDIED WERE SLIGHT BECAUSE OF THE NARROW 
GENETIC BASE, THE SYSTEM OF REPRODUCTION, AND CONVERGENT SELECTION. 
NEVERTHELESS, COMPARISON ON THIS BASIS COULD SERVE AS A USEFUL 

COMPLEMENT TO MORPHOLOGICAL AND AGRONOMIC FEATURES IN THE 

CHARACTERIZATION OF CV. [PLANT BREEDING ABSTRACTS). 

0754 
241883 (,IIVItIA IAi!, P.; A:1-AI1!, V. I onit. I : 'cil I vairfahl IIIy In ;nlp 

hbean (Iha,I o t.; vii I ir i'r I.ey,u c' I ( 1) :0l- 9H. .,' I..). Lr It h l:ng 
Re f!; 1. r etln ILt r;1 esea rCI Stat ion, :ndakian 1-624 103 , Tamil 1adu 
tndia 

'haseolus vtitIri.. Sn al. heah.. Yitlid s. Yit-ld components. Cenetics. 
Inheritance. IPlant reeding. India. 

Studies or ,enetic variabil itv in snap beanF were conducted at the 
Horticultural esea rch stattioi, 1 d: ika i:1 I (VIam i Nadu, India), to 
investigate the Mapnitudt of genetic vorial 1 1!ry, heritability, and 

bean r-.. n! di.:r.,- ori, :, I ri cri,' . ,r r :sder ! i'e0 cV7-pleCte IletC' design 
with 3 replicati(,ns. lt is indicate, h-. %'. 'Ind no. of pods t.:,hibited a 
!,I,, ;enet i cot fici nt, voriati 11, ,i ta t , and genetic ,advance as 
of mean; theY thu!. fort, the rs)t rel iable indices for selection in snap 
beans. [C IAT, 

0755
 

14756 1-IAMAD, I.A. Inheritance of yield, yield components, number of days to 
flowering, plant height and incidence of interlocular cavitation of pods in snap 
beans (Phaseolus vulgaris L.). Ph.D. Thesis. Madison, The University of Wisconsin, 
1975. 1 l8p. Engl., Sum. Lngl., 81 Refs., Illus. 

Phaseolus vulgaris. Yields. Yield components. Agronomic characters. Inheritance. Hybridizing. 
Plant habit. Flowering. Plant development. Plant breeding. Selection. 

Five snap bean cv. (Green Isle, Tempo, Bush Blue Lake 274, GalaGreen and Cascade) were 
selected as parents and crossed in all possible combinations to produce a diallel set without 
reciprocals. In the 1st expt., parents, F, 's and F, 's were evaluated for yield/plant (as 
total wt. of immature pods/plant), no. of pods/plant, individual pod wt., no. of days to 
flowering, plant height and incidence of interlocular cavitation of pods. Additive genetic 
variance was predominant for all traits except yield/plant, no. of pods/plant and individual 
pod wt. Dominance variance was predominant for all traits except plant height and inter
locular cavitation. Overdominance was observed for yield/plant, no. of pods/plant and 
individual pod wt. No. of days to flowering, plant height and interlocular cavitation ex
hibited partial dominance. Narrow-sense heritability estimates were calculated as the ratio 
of additive to total phenotypic variance. The low estimates obtained for yield/plant, no. of 
pods/plant and incividuai .a wt. indicated that early generation selection for improved 
yield would be inefficient and would result in limited gain. Heterosis for yield/plant, no. of 
pods/plant, individual pod wt. and no. of days to flowering was calculated as % superiority 
of the F, hybrid over the better parent. The ranges were 23-73%for yield/plant, 21-65%for 
no. of pods/plant, 1-15% for individual pod wt. and 14-30% for days to flowering. In the 
2nd expt.,parents and t:, 's were evaluated for seed yield/plant (as total no. of seeds/plant). 
no. of dry pods/plant, 100-seed wt., and no. of seeds/pod. Additive genetic variance \Vas 
predominant for all traits. Inheritance of seed yield exhibited gene interaction when Tempo 
was included, but without Tempo the inheritance was additive. Overdominance for high no. 
of pods was observed. Seed yield and seeds/pod showed partial dominance while 100-seed 
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wt. showed little or no dominance, Seed yield/plant was positively correlated with no. of 
pods/plant and seeds/pod. No significant correlations were observed between seed
yield/plant and 100-seed wt. No. of pods/plant was positively correlated with 100-seed wt. 
but negatively correlated with seeds/pod. Positive and negativw correlations were found 
between 100-seed wt. and seeds/pod. The positive correlation between no. of pods/plant
and 100-seed wt. suggest that both traits could be improved sumultaneously. Negative
correlations among the yield romponents may cause difficulty in combining desirable levels 
of these components for high yield. (Summary' by DissertationAbstracts International)GOO 

0756
 
24279 HALL'F, tW.R.; IRB.Il., 1983.
F 1I.E. An5 li 5, multivariada da divergen

cia genetica em feijao-vagem (Irlsoliu, vlpari L.). (Multivariate
analysis of genctic diversity in snap beaIn). Ilorticultura Brasileira 
1(2):31-_ 
. Port. , Sum. Port., .hngl. , B Lci!;. , I Ius. I mpresa
Brasileira dul lesquisa Agrnpecuairia, tentro t;aclo a1 de lesquisa de 
1lortalicas, Caixa Postal 11.1316, 70.333 Brasilia-DY, iBralill] 

Phaseolus vulgaris. Snap beans. Cultivars. Crossbreeding. Genetics. Yields. 
Brazil. 

Genetic diversity among 10 Bush snap bean cv. (Astro, Bush iltie Lake 47,
Bush Blue Lake 92, Cape, Checkmate, Lagle, Goldrush, Provider, Strike, and
XPB 3069) was studied by multivariate analtvis; tehniques. Little diversity 
was found between Bush Blue Lake 
47 and Lagle, and between Bush Blue Lake 
92 and Cape. Large diversity was lound between CheckmaLe and Provider,
Astro and Strike, Provider and Strike, and Astro and Bush Blue Lake 47.

For breeding purposes, the crosses Bush Blue Lake 92 x Strike, Cape x 
Strike, or Cape x XPB 
 3069, which combine high parental av. with
considerable genetic diversity, are recommended. (Author's summary) COO 
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26093. MURRAY, M.G.; KENNARD, W.C. 1984. ALTERED CHROMATIN
 
CONFORMATION OF THE HIGHER PLANT 
 GENE PHASFOLIN. BIOCHEMISTRY 
23(18):4225-4232. ENGL., 
 SUM. ENGL., 41 REFS., ILLUS.
 
(AGRIGENETICS ADVANCED RESEARCH DIVISION, AGRIGENETICS
 

CORPORATION, MADISON, WI 53716, USA)
 

MICROCOCCAL NUCLEASE, DNASE I, AND SI NUCLEASE WERE USED TO PROBE 
ALTERATIONS IN THE CHROMATIN CONFORMATION OF PHASEOLIN GENES WHICH 
ENCODE THE MAJOR SEED STORAGE PROTEINS OF THE FRENCH BEAN CV.
 
TENDERGREEN. COMPARISONS WERE MADE BETWEEN COTYLEDON TISSUE WHERE 
THE GENES ARE EXPRESSED AND LEAF TISSUE WHERE THE GENES ARE NOT 
EXPRESSED. PHASEOLIN GENES ARE PREFERENTIALLY SENSITIVE TO DNASE I 
IN COTYLEDONS RELATIVE TO LEAVES. DNASE I HYPERSENSITIVE JITES
 
COULD NOT BE IDENTIFIED IN THE FLANKING DNA OF PHASEOLIN GENES IN
 
CHROMATIN. ALTHOUGH NUCLEASES1 HYPERSENSITIVE SITES COULD BE 
IDENTIFIED IN DNA SEQUENCES FLANKING THE PHASEOLIN GENES WHEN 
ANALYSIS WAS PERFORMED ON PURE, SUPERCOILED DNA, THEY COULD NOT BE 
DEMONSTRATED IN CHROMATIN. (AS (EXfRACT)). 
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13599 NATARAJAN, S. and ARUMUGAM, R. Studies on variability in french
beans (Phaseolus vulgaris L.). Madras Agricultural Journal 66(2):89.93. 1979. Engl.,
Sum. Engl., 7 Refs. 

Phaseolus vulgaris. Plant breeding. Genes. Yield components. Selection. 

Studies on the variability of french beans revealed wider variation.- for wt. and no. of pods!plant and length and 0 of the pod. The genetic analysis showed high -enctpiz CV. geneticvariance and genetic C.V., heritability, as well as genetic advance for wt. o! pods and no. ofpods/plant. Thus, the no. and wt. of pods/plant with additive gene effect., woulu serve as
useful indices for selection in french beans. (1 i' GOO'mmary'} 

07599991 PRAKKEN, R. Linkage relations m rhiaseolus vulgaris .. Genctica 19:242-272. 
1937. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgaris. Inheritance. Seed color. Seed coat. Plant habit. Backcrossing. Pod 
characters. Agronomic characters. 

The cross of the french beans Fijne Tros and Wagenaar was analyzed for 0factors(stem height.
strength of the string, toughness of the pod wall, 7 color factors,: their !inkage relations are
discussed here. The material consisted of 2042 F, and 434 backcross plants. Onh one F, famik 
(of 219 plants) segregated for the shine factor for seed coat coli Sti-si:the information regarding
the linkage relations of this factor is rather inadeqiuate: io case of linkage with the other tactors 
could he stated .vith certainty. The lactors for mottling C-c and tf-ri arc absolutelv linked: Filne 
Tros in cMl c,. Wagenaar Cm Cn: the dominant allele il locally .uppresses the darkening
influence of the complementary color factor C. o ing therefort is of the ever-segregating type
A ra,'n r strong linkige exists between the compleraeitar color factor 8-h (called greenish
bre^'- I :',-r) and the factor for strength of string Si-st. FijneTros is BB1t St. Wagenaarhb.stst.
'Ih, crossw'rr value computed front the F. materi, lis23.8± 1.27: from the hackcross, 27.9- 2. 15 
All the remmining factors are inherited independently (..huthor'S .ummari 1600 

! 1145 I UBAIIAYO, P.R. lnterre:. ::o.iship amon some yield characters and tlhv
productivity of mutants of three grain legumes. in Evaluation of seed protein alte, -
tions by mutation breeding. Vienna, Austriai. loten7n. ,''I Atomic l.nergy Agency.
1976. pp.179- 84. l-ngl.. Sum. lungl., 6 Rets. 

Phascolus volgaris. Mutation. Seed. Yields. Productivity. Cultivars. Yield components.i '-w 
tein content. Statistical analysi!. 

The effect of -I -ray-irradiation do 2,,eand environmental conditions on yield cottpontt
correlations wa, stitiied on french beans. white-seeded dry beans and soybeans. It was 
found that in generai radation dosage had no sisnilti:ant effects on these factors. l)ifter
enres in the relationships in different generations were attributed to the environm,.'t<
conditions under which the plant.. \% re gown during different generations. {Author, siv,
mary) GOO 

0761
24139 SALADIV G., F. 1984. Desarrollo, evaluiaci6n y utilizaci6n del 

germoplasma en Rep6blica Dominicana. 
 (Bean germplasm development,

evaluation, and utilization in the 
Dominican Republic). In Reuni6n de

Trabajo sobre Enpayos Internaclonalps rig Frijol, Ia.. Cal), Colombia, 
1984. Trabajos preseitlidos. Cali, Centro Internacional de Agricultura
Tropical. pp.211-220. Span.
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Phaseolus vu aris 
. Germplasm. Seed color. 
 Cultivars. Resistance.
Xanthumonas p-haseoli. 
 Uromyces phaseoli. Bean golden mosaic virus.
Adaptation. Transfer 
of technology. Plant introductions. Snap beans.
 
Dominican Republic.
 

Aspects of the breedinE, evaluation, and utilization of beans in DominicanRepub'ic, where 56.6,. of the dry red mottled bean production occurs in asmall-farming system with difficult access to technology transfer andadoption, are presented. 
Other production constraints are adverse climatic
conditions, cropping 
 systems that contr1iute to soil erosion anddeforestation, lack of zonation of red and black type bean production,liLt'd credit, and low quality Iheseed. l.:III breeding retrategysinuu:trIzed. U..sts presen'!ted 

is 
are of red mottled, I,laik, aind white materialsselected for re!;i.strance to either X.,ithotnn.-a pFlhe,',. l'romvce5; phasuoli,
IGL;:iv , or all , and 
 for other improved ChiIiacLeIJ:;tce (improved nodulationcapacitv). Supernr native lines and new swrinpla!;m for ommiercial releaseidh11' it l +;d. will ht, placed (,i dtve looiig tylei 1 rid mottledbieaw: witlh multiple, disease re!;istanct for small I iarsers. (Summary by

EDITtC) OUU 

0762
3084 STEVENS, M.A. Chcniistrj ind genetics of snap bean (Phaseolus vulgaris L.)flavor. Ph.D. Thesis. Corvallis, Oregon State University, 1967. 137p.Engl., Sum. Engl., 101 
Refs., Illus. 

Phaseolus vulgaris. P-latabilit). I ioceiing. (roi~shreeding. Cultivars. Pods. Seed. Analysis.
Backcrossing. Inheritance. 

The objective of this study was to identify the volatile compounds in french beans, to ascertainwhich compounds are responsible for the large differences in flavor between varieties and to stud),the inheritance of thes: compounds. Low-temp, low-pressure distillation and direct liquid-liquidextraction were used to isolate the compounds from canned french bean liquor. Massspectrometry in conjunction with a capillary column-equipped gas chromatograph, coincidence
of relative retention times with authentic compounds and infrared spectroscopy were used tocharacterize the compounds in french bean essence. Of the compounds identified, it is believedthat cis-hex-3-en-I-ol, oct-l-en-3-ol, linalool, @C-terpineol, pyridine and furfural are of primaryimportance in french bean flavor. Differences among var. are analyzed on this basis. A maturitystudy showed that the concentration of nct-l-en-3-ol and linalool in the pod is dramatically
influenced by stage of development; the concentration is relatively high in the young pod anddecreases as it matures. Quantitative differences between var. were studied using a gasentrainment on-column trapping technique. Based on differences found, the inheritance of oct-Ien-3-ol and linalool were studied using F4 and F, progeny from reciprocalsof thecrosses FM-IL x G-50 and FM-IL x Romano. The inheritance of the former iscontrolled by a single gene andthat of the latter by a single additive gene. These results are discussed in detail. (Summary bJ T.B.)
GOO 

0763
 
8583 SWARUP, V. and GILL, H.S. X-ray induced mutations In french bean. Indian
Journal of Genetics and Plant Breeding 28(l):44-58. 1968. Engl., Sum. Engl., 17 Refs. 

Phaseolus vulgaris. Mutation. Irradiation. K. Seed. Germination. Cultdvar. Growth.
Chlorophyll. Plant anatomy. Seed coat. Seed color. 

lnductd mutations observed in the M2, M3 and M 4 generations of plants of Phaseolus vulgariWax Podded, which had been subjected to 3X-ray treatments, are described. The inheritance ofadesirable green pod mutation was studied in the M. and M4 ;green pod color was controlled by a 
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single dominant gene. The variances of some polygenic characters, including pod no. and size, no. 
of seeds/pod, seed yield and 100-seed wt, were increased in the M2 progenies although the means 
were displaced in a negative direction. Through recurrent selection several families with more 
pods and seeds/plant and higher 100-seed wt were isolated in the M 4 . (Surnar.i by Plant 
Breeding Abstracts) GOO 

0764 
6864 TOYA, D.K., FRAZIER, WA. and BAGGETT, J.R. Inheritance of l-octen-3-ol 
concentration in frozen pods of bush snap beans, Phaseolus vulgars L. Journal of the 
American Society for Horticultural Science 101(3):196-198. 1976. Engl. Sum. Engl., II 
Refs. 

Phaseolus vulgaris. Inheritance. Dwarf beans. Backcrossing. Analysis. 

Inheritance of the volatile flavor component -octen-3-ol in OSU 58-110 x Bush Romano FM-14 
was determined, using GLC with gas-entrainment, on-column trapping. The low concentration 
of l-octen-3-ol, characteristic of 58-110, was dominant in the F, , F2 and backerosses. The range 
of concentration in each parent and the Fi was about 80 ppb. The concentration in the F, was 
nearly identical to that of the low parent. F2 and backcross data were continuous over a wider 
range of concentration than the parents or F 1. A definite bimodal distribution was not apparent. 
(Author's summary) GOO 

0765 
27059. WARREN, A, 1985. ZIMBABWE: GREEN BEANS. IN BEAN
 

PRODUCTION IN TANZANIA, MALAWI, ZAMBIA AND ZIMBAWE. 
 REPORT OF A 
BEAN INFORMATION SURVEy' IN AFRICA. CALI, COLOMBIA, CENTRO
 
INTERNACIONAL DE AGRICULTURA TROPICAL. 1P. EN. (9 
HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND ) 

MAIN GREEN BEAN VAR. GROWN IN ZIMBABWE ARE TOP CROP, CONTENDER,
 

SEMINOLE, AND SLENDER WHITE. MAJOR PROBLEMS (DISEASES AND PESTS) 
ARE MENTIONED. (CIAT). 

0766
 
4503 ZAEHRINGER, MV., DAVIS, K.R. and DEAN. L.L. Persistent-green color snap 
beans (Phaseolus vulgaris L.): color related constituents Vnd quality of cooked fresh beans. 
Journal of the American Society for Horticultural Science 99( 1):89-92. 1974. Engl.. Sum. 
Engl., 21 Refs. 

Phaseolus vulgaris. Seed color. Cooking. Cultivars. Cell structure. Vitamin content. 
Chlorophyll. 

Evaluations of cooked fresh beans showed that the persistent green-colored (PC) c'. Custer was 
darker, greener and less yellow than the normal green cv. Canyon. Persistent green-colored lines 
Xlda 71-2081 and Xlda 267-4 were intermediate. Chlorophyll concentrations were higher in all 
PC lines than in the normal green cultivar. but the ratio of chlorophyll a h was lowNer. 
Chlorophyll content was significantly correlated with Gardner color ',aluoe and with visual color 
scores. No color values correlated with pheophytin or carotene content. Xlda 71-2081 had the 
highest work-to-shear values, percentage of seed, percentage of fiber and highest panel scores for 
fibrousness. Whether the higher values were attributable to genetic control, or to a difference in 
maturity was not determined in this study. l.ittle sloughing was observed. All cultivars had a 
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;iightly to moderately full, natural flavor. The PC beans were equal or superior to the normal 
;rcen cultivar in all measured quality characteristics, with Custer showing the most promise. 
'Author's summar0 GO0 

301 Breeding, Selection and Germplasm 
0767 

16418 ABATE, - 1983. Screening of haricot bean varieties against bean 
fly (BNF) and At.ican bollworm (ABW)? Nursery I.- Nazret, 1982/83. Addis
 
Ababa, Institute of Agricultural Research. Nazret Research Station. 7p.
 
Engl.
 

Phaseolus vulgaris. Snap beans. Selection. Cultivars. Resistance. heliothis
 
armigera. Ophiomyia phaseoli. Ethiopia.
 

k total of 177 haricot bean lines were assessed at Melkasa, Ethiopia, for 
their resistance to the bean fly (Ophiomvia phaseoli) and the African 
bollworm (Heliothis armigera). Eighty-two lines did not show symptoms of 
bean fly attack. The highest no. of sympcoms was observed in Negro 150, 
Suerrero 9, Veracruz-10, Bountiful No. 181, CCG-B44 (P420), B-7515-1 (81), 
and Red Lands Autumn Crop. Lines 14, 62, 69, 107, and 118 did not present 
Dean fly attack symptoms nor pupal populations. Line BAT 338-IC was the 
anly line that showed no symptoms of bean fly attack, nor pupae, nor damage 
caused by the African bollworm. Tables are included on the degree of
 
resistance of the tested lines to both pests, indicating % of infestation,
 
no. of pupae/20 plants, and % pod damage by Li.armigera. (Summary by F.G.
 
Trans. by L.M.F.) GO1
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16417 ABATE, T. 1983. Screening of haricor bean varieties agains: bean
 

fly and African bollworm (Nursery 1l)-Nazret, Jima, Kobe. Mekele. Aadis
 
Ababa, Institute of Agricultural Research. Na:ret Research Station. 3p.
 
Engl.
 

Phaseolus vulgaris. Snap beans. Selection. Cultivars. Resistance. Heliorhis 
armigera. Othiomvia phaseoli. Ethiopia. 

Thirty-five haricot bean var. were evaluated for their degree of resistance 
to bean fly (Ophiomvia phaseoli) and the African hollworm (Heliothis 
armigera) in.thu 1982/6i season in the piovinces of Nazret, Jigs, tobo, and 
Mekele (Ethiopia). A randomized complete block exptl. design was used in 
plots of two b-m rows with 3 replications. Av. % infestation of plants and 
no. of pupae/20 plants were used as criteria for the degree of resistance 
to 0. phaseoli, whereas the % damaged pods (based on 20 plants) was used to 
determine resistance to li.armigera. Results from Kobo and Mekele have not 
been received. Infestations at Nazret and Jima were low. In Nazret var. 
Mexican 142, Ethiopia 10-27, Accession No. 309747, B-364 (7441-92) and EPID 
Sample 8 had the least Z infestation, while var. Negro Hecentral, W-85 
(21305-9), and Tengeru 16-01 showed higher % infestation of 0. phaseoli. 
The % damage by H. armigera was lowest for Nazret Small 03, 5-129 
(21153-1), 1-253 (20308-1), and ICA Lima 34, while 15-R-57, followed by 
IBRN-42-2, Ethiopia 10-04, and Mexican 142 showed a higher % 12amngc. In 
-lima, "ar. B-364 (744;-i), foiluwed by W-95-01 and W-85 (21305-9), were 
least attacked by the African bollworn- Tables are included on the degree 
of resistance in the tested var., invdicating % of infestation by 0. 
phaseoli, no. of 0. phaseoli pupae/20 plants, and 2 pod damage by 1. 
armigera. (Summary by F.G. Trans. by L.M.F.) G01 
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27022 ADAMS, M.W. ; nHADERI, A. 1981. A progress report on the development
 
of high bulk density and halo blight resistant dark red kidney bean. In
 
Michigan State University. Agricultural Experiment Station. Saginaw Valley

bean-beet research farm and related bean-beet research. East Lansing. 1981
 
Research Report. p.83. En.
 

Phaseolus vulgaris. Cultivars. Crossbreeding. Selection. Agronomic 
characters. USA.
 

The work done to recombine the desirable characteris:ics of bean var.
 
Hontcalm (resistant to Pseudomonas phasevlicola) and Charlevoix (high bulk
 
density) to obtain a desirable dark red kidney bean is briefly described.
 
A total of 150 plants with the desirable agronomic characteristics were
 
selected and 38 F4 families were identified; these are currently under
 
increase and field evaluation in Puerto Rico. The selected families frca
 

this nursery will be grown in preliminary yield trials in 1982 at the 
Montcalm research tame. (CIAT) 

0770 
10309 ALMEIDA, L. D'A. DE et aL Competigio de cultivares de feUoeiho em 
Mococa e Monte Alegre do SuL (Competition of french bean cultivars in Mococa 
and Monte Alegre do Sul). Bragantia 36(10):125-129. 1977. Port., Sum. Port. 

Phaseolusvulgaris. Cultivars. Selection. Yields. Brazil. 

Competitive trials with french bean cv. on Orto reddish-yellow podzolic soil were conducted
for 4 yr in the municipalities of Mococa and Monte Alegre do Sul in order to choose the 
best cv. for cultivation during the "das iguas" season of the Serrana de Mantiquetxa region,
itate of Sio Paulo (Brazil). Cv. Carioca, Bico de Ouro, Rosinha G-2, Pintado, Chumbinho
opaco, Preto G-1 and Rico 23 were used. According to the av. of 8 expt., cv. Carioca pre
jented a production significantly higher than the others. Pintado, Chumbinho-opaco and Rico 
23 formed an intermediate group. Bico de Ouro, Preto G-1 and Rosinha G-2 had the least 
production. In Mococa cv. Carioca presented a production significantly higher than the rest; 
in Monte Alegre do Sul its production was similar to those of Rico 23 and Pintado. Cv. Ca
rioca can be recommended for planting in this region. (Author's summary. Trans. by L.M, 
F.) G01 D05 
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2'352 BACCET, J.R.; FRAZiER, W.A.; VARSEVELD, C.h. 1984. Oregon Trail green 

bean. llLScience 19(t):134. Engi., 5 Refe., Illus. [Oregon State Univ., 
Dept. of Horticulture, Corvallis, OR 97331, USA] 

Phaseolus vulcaris. Snap beans. Cultivars. Bean common mosaic virus. 
Resistance. USA.
 

Oregon Trail is a determinate bush bean cv., typically 0.4-0.5 In tall. It 
matures about 75 days after early lay planti ng in western Oregon (USA). Pod 
color Is medlnm-dark green, siml'ar to thit of BWln I.oke. Ouality of tile 
canned and frozen product!: hhInn;a tell liIt. :Iti',l iii. I iII pnotI tests over 
several seasons. Seeds are green when ismsittlrt and whlite woen nature-dry; 
dry seed count is approx. 2450/kg. Oregon Trail is resistant BCMV-type
to 

strain and New York 15 (IA) strair--and has intermediate resistance to halo 
blight. It is recommended primarily lor home parduns hut may be useful 
also for procn',-ing or Irshli i rkol . A h';irjltiliui (l It-; oriln iS 
incItided. JCIAT] 

0772 
17743 BAGGETT, J.R.; FRAZIER, W.A.; VARSEVELD, G.W. 1981. 'Oregon 
17' green bean. HortScience 16(2):228-229. Engl., I Ref., Illus. 
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Phaseolus vulgaris. Snap beans. Dwarf beans. Agronomic characters. Maturation. Bean 
common mosaic virus. Host-plant resistance. USA. 

Phaseolus rulgaris Oregon 17, derived from a cross between Oregon 1604 and 2217-29, is an
early-maturing dwarf bean of Blue Lake pod type. Yields are approx. 80% of those of Oregon 1604. Oregon 17 has white seed, is of good quality, and is resistant to BCMV. It is
intended for commercial processing in Oregon, USA. (Summnar by Plant Breeding Ab
stracts) GO 104 

0773 
17779 BAGGETT, J.R.; FRAZIER, W.A.. VARSEVELD, G.W. 1981. 'Oregon
83' green bean. HortScience 16(2): 229. Engl., Illus. 

Phaseolus vulgaris. Snap beans. Dwarf beans. Agronomic characters. Host-plant resistance. 
Bean common mosaic virus. 

Phaseolus i'ulgaris Oregon 83, derived from a cross between (OSU 2217 x Oregon 1604) and
(Oregon 58&x Bush Blue Lake 290), is a dwarf green bean which is slightly later and has ashorter, straighter pod and better growth habit than Oregon 1604. It is of good quality and
is resistant to BCMV. Pods of Oregon 83 mature uniformly to the processing stage in 64-68
days from May plantings in w. Oregon, USA. where itis intended for commercial processing.
(Summary b) Plant Breeding Abstracts) GO I E04 

0774
17780 BAGGETT, J.R.; FRAZIER, W.A.; VARSEVELL. (;.\. 1981. 'Oregon
91'green bean. HortScience 16(2):230. Lngl., 1 Ref., IUu; 

Phascolus rulgaris.Snap beans. Agronomic cxat:1. rN. Plant habit. Maturation Dwarf beans. 
Bean common mosaic virus. Host-plant resistance. USA. 

Phaseolus rulgaris Oregon 91, derived from tile cross Oregon 1604 .OSU 2217-6. is slightly
later in maturity and shightly less uroductive than Oregon 1604. :u- has a better crowth
tiabit and straighter pods. Oregon 91 is of good quality and i ;,:siam to 13CMV.'It is a'Jwarf var. intended for commercial processing in w. Oregon. L-i.A. Sttnotarr hY Plant 
Yrceding Abstracts) GO1 E04 
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26058. BASCUR B., G. 
 1985. ENFOQUE DEL PROGRAMA DE
 
MEJORAMIENTO GENETICO DE FREJOL EN INIA. 
 (THE APPROACH OF THE
 
BEAN BREEDING PROGRAM AT INIA]. 
IN CUHSO INTERNACIONAL DE
 
INVESTIGACION SOBRE PRODUCCION DE FREJOL (PHASEOLUS VULGARIS),
 
SANTIAGO, CHILE, 1985. TRASAJOS PRESENTADOS. SANTIAGO, INSTITUTO 
DE INVESTIGACIONES AGROPECUARIAS. ESTACION EXPERIMENTAL LA 
PLATINA. 17P. SPAN., 
 ILLUS. (ESTACION EXPERIMENTAL LA 
PLATINA, INST. DE INVESTIGACIONES AGROPECUARIAS, CASILLA 5447, 
SANTIAGO, CHILE)
 

7lHEAPPROACH OF THE BEAN BREEDING PROGRAM AT INSTITUTO DE
 
INVESTIGACIONES AGROPECUARIAS (CHILE) IS OUTLINED, INCLUDING SOME
 
3ENERAL RESULTS OBTAINED BY THE PROGRAM. THE MAIN OBJECTIVE OF THE
 
aROGRAM IS TO INCORPORATE MULTIPLE DISEASE RESISTANCE, ESPECIALLY
 
rO BCMV AND BYMV, INTO THE DIFFERENT BEAN TYPES CULTIVATED IN
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iILE. BREEDING EFFORTS CONCENTRATE ON 4 MMOR BEAN GROUPS: BEANS
 

)R GREEN POD CONSUMPTION, BEANS FOR GREEN GRAIN CONSUMPTION, AND 

EANS FOR DRY GRAIN CONSUMPTION BOTH DOMESTICALLY AND FOR FPORT; 

3R EACH GROUP, THE CHILEAN BEAN VAR. INCLUDED ARE LISTED. IMPROVED 

ARENTS USED IN BREEDING LOCAL VAR. AND IMPROVED VAR. RELEASED BY 

HE PROGRAM ARE ALSO INDICATED. GERMPLASM INTRODUCTION AND 

ARE THE MAIN METHODS USED IN VAR. IMPROVEMENT.YBRIDIZATION 
CIAT).
 

0776 
8529 BASSETT, H. J.; SHUH, D. H. 1982. Cytoplasmic male sterility in 

common bean. Journal of the American Society for Horticultural Science 

107(5):791-793. Engl., Sum. Engl., 4 Refs. 

hasenlus vulgaris. Sterility. Crossbreeding. backcrossing. Snap beans.
 

nheritance. Germplasm.
 

'he inheritance of male sterility was studied in germplasm of common bean
 

,btained from CIAT. The source was selected for plants with high pollen 
ibortion rates (mean - 91:) and for failure to set any seed or podr by 
;elf-pollination when grown in screened greenhouses. These male-sterile 
olants were crossed with the snap bean Sprite, and the resulting F. 
rogenies were all male-sterile under greenhouse conditions. The Fl plants
 

iere backcrossed to Sprite and the BC1 progenies did not segregate for 

aale-fertile plants under field conditions. Four more backcrosser to Sprite 

)roduced progenies that were uniiormly male-sterile. it was concluded that 

:he CIAT source of male sterility is inherited through the maternal parent 
md is cytoplasmic. hineteen comrercial cv. ot snap bean- and dry beans 
were crossed onto BC, plants, and none of these genotypes rc.:tored the 

)ollen iertility in F, progeny. (Author's sur.rary) Col 
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8373 BASSET, M.J. Inheritance of pod detachment force In snap beat&, Phaseolu:
vulgaris L. HortScience i1(5):471-472. 1976. Engi., Sum., Engl., 8 Refs. 

Phaseolu.s vulgaris. lnheritanoe. Pods. Backcrosslng. Genes. Experiment deslign. Field 
experiments. Statistical analysis. Genetics. USA. 

Pod detachment force (PDF)in french beanswas measured at fresh market maturity (sieve size 4) 

for the parents, F,, F , and both backcrosses for the cross Harvester x ldehght. The distribution 

of the population means for the F,, F . and backcrosses indicated strongly dominant gene effects 

were contributed by the Harvester parent for high PDF. A minimum of 2 dominant genes 

controlled PDF and narrow -sense hentabilht. was estimated to be 61%. (Author's sumniory)GO I 
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19455 BOUWKAMP, 3.C.; SL'MERS, -.L. 1qg2. inheritance of resistance to
 
Journal of Heredity 73(5):
temperature-drought stress in the snap bean. 


385-386. Engl.. Sum. Engl., 15 Refs.
 

Phaseolus vulgaria. Inheritance. Resistance. Cultivars. Drought. Genes.
 
Snap beans. Crossbreeding.
Temperature. Yields. Seed color. Seed cunt. 


''
 
to identlfy r-r -
Studies were carried out under greenhouse conditions 


determine the mode of inheiltance of resistance
resistant snap beans and to 
to stress caused by high temp. (38-43C, day time; 25"C. night) and low 

2bO
 



moisture. It war found 
that resistance to stress was due 
to a single domi
nant gene in 
PI 297079 and 2 gene6 with epistatic action in P) 151062. Av.
 
pod production/plant in the F, populations exceeded the appropriate

miudparent av. Combination of resihtance from both sources did not 
appear to

result in increased resistance. Stress resistance does not appear to be
 
genetically linked to seed coAt color. (Author's sunmmary) CO
 

3568
 

0779BROWN, G. B.,DEAKIN. J. R., and HOFFMAN, J. C. Identification of snap bean cultivarsby paper chromatography of flavonoids. Journal of the American Horticultural
 
Society 96(4):477-481. 1971. Engi., 
 Sum. Engl., 5 Refs., Illus. 

Phaseolus vulgaris. Leaves. Plant breeding. Analysis. Cultivirs. Maturation.
 
Labcratory experiments. Identification. USA.
 

Paper chromatograma of flavonold compounds extracted from the leaves of 43 snap
bean cultivars and breeding lines produced characteristic patterns which allowed all
but 7 to be classified into one of 3 major categories. One of the flavonoid com
pounds was consistently associated with bush and not runner 
type plants and was thususeful for early classification of Dopulations segregating for plant type. The highdegree of similarity among cultivars for 
a set of characters which one might expect
to be distributed at random suggests a rather narrow gene base 
for this crop.
 
(Author's sumnary)
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17878 BROVN, J..S. cFEP.SON, I.R.; BLISS, F.A.; h.ALL. T.C. 1982. Genetic 

divergence among co-mercial 
classes of Phaseolur vulcarif in relation to

phaseuLxh, pattern. hortScience 17(5):75-75. irgl., Sum. Eng-., 9
 
Refs.
 

Phaseolus vulgaris. Cultivars. Phaseollin. Genetics. Snap beans. 

Composition. Selection. 

Screening of 107 bean cv. and plant introductions (PI) by 2-dimensional

electrophoresis revealed only 
 3 different pha,'eolin patterns: 'icndergreen
(T), Sanilac (S), and Luntender (C). The maority ol the lines had either 
the T (25%) or S (69%) phaseolin patterns, with only 61 having the C 
pattern. Phaseolin pattern was not strictly associated with comuercial
class but most cv. with the 1 pattern were snap beans, while the majority
of lines with the S pattern were dry beans. Furthermore, the phaseolin 
types of 15 cv. were associated with previous cv. 
groupings that were based
 
on calculations of genetic relationships. A genetic distinction was noted

between the groups of cv. coataining the T and S phaseolin patterns. 
(Author's summary) GOI
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29753 CENTRO INTERNACIONAL DE AGRIUJLTURA TROPICAL. 1987. Bean Program. 
AnnuaL Report 1986. CoLi, CoLombia. Working Document no.21. 31Bp. En., IL. 

PhaseoLus vulgaris. Snap beans. GermpLasm. Database. Propagation. Plant 
breeding. Hybridizing. Resistanc. Mycoses. Viroses. Bacterioses. Irjurious
insects. Adaptation. NieLds. Photoperiod. Temperature. Drought. Nitrogen 
fixation. Nutritive vaLue. Transfer of technoLogy. ContraL Amer w. 
03ribbean. BraziL. Peru. Mexico. Argentina. Asia. Africa. Netherlands. 
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The activities carried out by the CIAT Bean Program in 1986 are reported. 
Bean germplasm activities covered collection, multipli cation and 
distribution, data management, genetic variability from biotedinologi col 
techniques, and variability from interspecific hybridization. Individual 
character improvement studies were conducted on resistance to fungal, 
bacterial, and vi~al diseases and invertebrate pests, yield potential, 
photoperiod and temp. adaptation, drought and acid soilu tolerance, N 
fixation, nutritional quality, and snap beans. Goneti c improvement also
 
aimed at evaluation in uniform nurseries (bean evaluation nursery, VEF; 
preliminary trials, EP; and IBYAN). Agronomic practices were evaluated in 
on-farm trials. Regional activities were carried out in Central Ameri ca, 
the Caribbean, Brazil, Peru, Mexi can highlands, Argentina, West Asia, 
Andean zone, Afri cm (Great Lakes Region, East end Southern Afri ca), and the 
Netherlands, in the letter with the Institute for Horti culturat Plant 
Breeding. (CIAT) 
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29768 ENTRO INTERNACIONAL DE AGRIOJLTURA TROPICAL. 1987. Guneti c 
improvement and related activitios. Improvement of individual daracters. 
Snap beans. In . Been Program. Annul Report 198. Qbli, Colombia. 
Working Document no.21. pp.169-170. En. 

Phaseolus vulgaris. Snap bears. Plant breeding. Adaptation. Dwarf beans. 
Climbing boans. Resistane. Colletotrichum lindemuthianum. Uromyces 
phaseoli. Bean common mosaic virus. Colombia. USA. Argentina. Iran. 
Bulgaria. Puerto Ri co. 

Snap bean improvement at CIAT han been carried out cllaboratively with 
Washington State U. since 1983, to incorporate diseosu resistancE and 
tropi cml adaptation from the dry bean improvement programs into green 
beans. An internationaL adaptation nursery of advanced snap boor lines was 
distributed to 14 countries, in Asia, Afri a, Europe, and Ameri c. The 
current nursery consists of 204 bush and 32 climbing lines. In 
collaboration with the Institute Colombione Agiopecuorio, a regionaL trial 
of 19 and 14 bush end ibing snap been lines, rasp., was distributed. All 
climbing lines were res r.it to anthracrose, the best being HAS 208, HAB 
214, HAB 232, HAB 234, HAB 235, and HAS 238. Bush Lines HAB 87, HAB 141, 
and HAB 173 were resistant to enthretnose, rust, and BCHV. (CIAT) 

0703
 
19811 CEIJTRO INTLNACIONAL )L A(; ICLUIIUA TIJPICAL. 1983. Green bean 

improvement. In Bean Program. Annual 
Report 1982. Cali,
 
Colombia. p.121. Engl.
 

Also in Spanish.
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28180 

Phaseolus vugaris. Snap beans. Germplasm. Selection. Cultivars. Adapta
tion. Crossbreeding. Dwarf 
 beans. Climbing beans. Plant breeding. Colombia.
 

During 1981-82 the CIAT germplasi. bank of snap bean entries 
(400 lines)
was evaluated in one or more environments, along with a no. of new
 
commercial var. and breeding 
lines from the USA. Sixteen lines were chosen
 
for tenting in 3 locations. Parental stocks for snap bean crosses 
were
 
identified. Approx. 59 crosses were riade for bush snap bean improvement in
 
1982, and a large no. of F, selections were made in segregating popula
tion!;. Potential parents for breeding climbing snap beans were also evalu
ated. and the best in the collection were: Blue Lake, G B105, C 8776. andC 3736. both climbing and bush snap heans have potential in certain parts
of Latin Arerica. (Summary by F.C.) C01 

COY::E. 
D P' and MANS".ON, . Inheritance Of ned maturi tv in a S' aseolths viiran s 
.. ',arietv cross. Lroi Sctence 7(4 :3)h-399. 1967. higl Sun,. Engl. 

Phaseotus vt.!varis. Plant dev,eiorme t. tiotooeriot. Pods ;ta:t sreeding. 
(,efi.t ics. 

'limeo tree seau od tiu ,, it, thr.-crrg,; ,.-.t.--,toli- fnrtv-,ittgurir dav ne,
tral , ... ec-dr ,rr.- up r u.I '-p ,itu!-,i , u-: - !iodic r-,sn nnive
. led 

.itt, latit I... .... 'u, .,.
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5495 DAVIS. W.I. Quantitative inheritance of growth habit inthe bush bean,

I'haseolus rulgaris L Ph.l). "lUe~. (orvallis, Oregon State Universit), 1973. 160p. 
[rngl. h Illus.Sum . l:ngl.,IS .ts.,, 

Piascolus ruh'aris. Inheritance. Backcro ssing. Plant habit. Cultivars. Crossbreeding. Genes. 
Field experiments. Ileterosis. Yield compotnents. Pods. USA. 

There is a great demand anonL! trench bean processors for a bush-tYtpe Blue Lake var. Breed
ing attempts have not been successlul. Although pod quality improved after 5-6 backcrosses,
the desirablk, erowth habit of the motirecurrentparent was lost. This study examines, over a 
range of environments, the inneritance of ,rowth habit and some of the morphological char
acter.,, habit in bhithat contribute to hea. Bush bean vai. derived from backcrossing to 
the Blue L.akc h-MI climbing bean were more sensitive tn environmental change than were 
true bush var. Derived bushes showed greater stem elongation and overall plant weakness 
under winter conditions in the greenhouse:. In the field, shtade imposed for a 5-day period
luring or just prior to the time of normall. rapid stem elongation caused greater elongation
in derived hushes. Late June as opposed to mid-May planting in the field increased stem
elongation, no. of branches, no. ot central stem internodes and reduced habit desirability in 
true arid derived bushes. At both times ol planting, derived bushes showed relatively greater
stem elongation at the 2- as opposed to the 6-in. in-row plant spacing. The no. of central 
stem internodes increased from the earlier to the later planting but was not influenced by
shade or spacing. Under winter conditions in the greenhouse the performance of the F1 
progeny from crosses among the 4 var. suggested that the 2 true bush var. contain more of
the recessive alleles for growth habit, plant length, mean internode length, no. of central stem
internodes, and no. of branches, measured or rated at pod maturity. A similar conclusion 
was reached for plant height, measured shortly prior to anthesis. Under fieldconditions the

existence oi genotype x environmental interaction, in addition to the presence of smaller
parental differences, rendered the possit.e recessiveness of alleles in the true bush var. less
vident except for growth habit and no. of internodes. Var. 836-9 and 2466 (particularly

the latter) probably accounted for must of the genotype x environmental interaction. In 
,rosses with the 2 derived bushes the expression of high pod placement (studied only the
ate-June field planting) in the 2 true bushes was conditioned by a preponderance of reces
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ive alleles in one W\VST)and by dominant alleles in another (PG). Htowev'er, in this popula
ion of 4 parental var. the net effect of the gene action conditioning the expression of pod
)lacement, as well as growth habit and no. of central stem internodes, appeared to be largely
,dditive in all of the environments considered. Nonadditive gene action was more important
n tire expression of plant length, height and mean internode length. Striking heterosis was
ibserved in both the greenhouse and field for these 3 characters. lleterosis for no. of
iranches was not consistent, both with regard to parentage and to change in environment; a
endency toward heterosis existed in progeny of crosses between true and derived bush var. 
n the field whereas in the greenhouse thi was replaced by a tendency toward negative
ieterosis. In the greenhouse, reciprocal differences for plant length, height attd mean inter
rode length were seen in progeny of crosses between WVST and 2466. F, progeny of the ross NST x 2466 exhibited heterosis while F, progeny of the reciprocal cross closely ap
,roaclted the midparent. Both higli pod placement and desirable growth habit were positive
' correlated with a greater no. of central stem internodes. Internode no. was more impor
ant than mternodc length in determining height of pod placement. Relatively more inter
ode elongation occurred in low-internode-no, plants grown under environmental conditions
avorable for elonration; therefore, internode no. was not always nositivelv correlated with
lant lengtlh, huceiht or mean internode length. Pod color, classifitLd as "wax" or green, was
ound to be asmociated with growth habit, plant length, height, internode length, no. of

ranches, and possibly with pod placement and no. of central stetn internodes. These associ
tions were not entirely consistent over all F2 progenies but were somewhat more evident in rosses of PG with WS'[ than with 836-9 or 2466, tie 2 denved bushes. (Author's summary) 
;01 

0786 
OP ' i!;AiI .0. 1979. Comportamicrto agron6mico de sets variedades

de h! ; chuela., ntgras en la zone Lste de la Rrpbltca Douinicana. 
(Agrono ri p,-rinrmnc- of six black French hean varieties in easterninatniecan -i'pulic). troceedings of the Caribbean Food Crops Society
16:18;-!93. Span.. 
Sum. Span., Engl., Fr.
 

hal -lus vul irl. 'ulttvar,. tYitelds. Snap beans. Resistance. t ruryces 
iiaL.ctli. lrP isnilcan Republic. 

rrrparat lvt, trial wa!, ronducted in 1976 by the livisior for Agricultural
tvernfI 'CdtSo (If the Centra! t,umana (Dominican Republic) to evaluate the
,havlOr of b hlark Frenrl. Le,,n var. (V-t4F, V-44P, K-7. 0-0, 0-1, and S-9)
rm Venezuela atit] Florida (USA). Their characteristics regarding yield
jantitv avd qua I r,, , as ell as their response to rust (t'ronvees
Ll.,Col ), were dt ermine in a 6 x 6 Latin square design on a Typir .Ithic
ilclu,,tol . , ,lnlw I'lpOttitR--1 !, dii fuences, although not sigrificant,
 

y Vol S-S4 vi vided 1166 pg/ha, which representr a IO Increase
vields. . 
,or the cro t rot var. V'-,',F. There vpre also varying level!. of response of
i. var. to ru!,t . Further cxpt. Are recommended. (Author's surmary) G01 
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25379. DICKSON, M.H.; BOETTGER, M.A. 1982. SEMI-HARD SEED IN 
SNAP BEANS-A TOOL FOR SELECTION FOR SEED QUALITY. BEAN 
IMPROVEMENT COOPERATIVE. ANNUAL REPORT 25:102-103. ENGL.
 
(NEW YORK STATE AGRICULTURAL EXPERIMENT STATION, GENEVA, NY,
 
USA)
 

'REENING FnR IMPROVED BEAN SEED QUALITY VIA SELECTING FOR SEMIHARD 
:ED IS BRIEFLY R*PORTED. DATA ON THE SEGREGATION FOR SEMIHARD 
:ED IN A CROSS BETWEEN THE SEMIHARD-SEEDED LINE 887-19B AND 
ILASLIM AND NY 8603, WHICH DID NOT EXHIBIT THE SEMIHARD SEED 
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NHARACTER, ARE PRESENTED. NARROW SENSE HERITABILITY WAS 18 AND 47 
'ERCENT, RESP. SELECTING FOR IMPROVED SEED QUALITY VIA SELECTING 
:OR SEMIHARD SEED MAY BE EASIER THAN USING THE DROP TECHNIQUE. IT 
1AS BEEN OBSERVED THAT THE EXCELLENT SEED COAT RESULTS IN REDUCED 
;USCEPTIBILITY TO PYTHIUM. LINES WHICH HAVE BEEN IDENTIFIED AS 
'EMIHARD SEED SEEM TO BE COMPLETELY FREE OF SEED DEFECTS. (CIAT). 

819
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ICKSON, H. H. Disllel analysis of seven economic characters in snap beans. 
Crop Science 7(3):121-124. 1967. Engl. Sum. EngI. 12 Refs. Illus. 

haseolus vul__rs. Plant breeding. Genetics. Cultivars.. Pods. Seeds.
 
lant development. Laboratory experiments. Productivity. Flowering.
 

even varieties of snap beans 
(Phaseolus vulgaris L.)('Wade, 'N-arligreen' , 'Ear
iwax' . 'Streanlirer' , 'Harvest King', 'Slendergreen' . and 'Tendercrop') and all 
ossible F2,s a=ong them were evaluated. Number of seeds per plant, number of 
eeds in the best five pods, length of pod, number of pods per plan:, days to
 
lowering, plant height, and width were determined. Additive genetic variance
 
as predominant in the first five traits, 
but not for plant heigo: and width.
 
od number also showed 
some dominance, with recessive genes contributing to 
igh pod number. Inheritance of seed number per plant and per pod resulted. in 
nteractions wnere Tendercrop and Streamliner were included, but without these 
ia varieties a simple additive, system is apparent. Pod length was under ad-

ItIve genetic control without dominance. Days to fiowering was addi:ive, but
 
jer-dominance was expressed .for earliness. 
The data indicate which parencs

)uld be the best for the characters studied, with Earligreen and Slendergreelm 
ppaaring to be superior. (Author's sur=sary) 

0789 
991 DICYSON, X.1.; ?,ATT, J.J. 1966. Lreeding for halo blight and virus 

resistance in snap beans. Farm. Iesearch 32(3):4-5. k.ngl.. lllus.
 

hereolu %,u!aris. Cultivars. Crossbreeding. Resistance. Preudomonas 
.aseOllc-l. bear, yellow mosaic virus. Snap beans. USA. 

reeding for resistance to halo blight (1Pseudoronas nhaseolicla) and BYHV 
n snap bear. carried out in W'isconsirn, 'USA, included croseLreedlng sevcral 
tterials that differed in their degree of resirtance. P.1. 181954 has
 
riowed 
better tolerance to halo blight in the field and greenhouse than 
.1. 150414; it also 
appears to be rcistant to PY'. Resistance is
 
ntrc-led by a single recessive gene and segregation is observed in
cossbreeding. A table is included on sv'r,:ration for resistance t, halo 
light and EYNX'. (summaryv by EDITEC. Trans. by L.M.F.) C01 

0790

376 EL-SHAFFIE, B.E.; BIELY, T. L. BENNET, C.; KH.AIRY, h...A. 197E. 
Snap bean variety trial. 1 Ed-bamer, Sudan. Hudeiba Research Station. 
Annual keport 1966-1967. hd-1Damer. p.57. Engl. 

aseolus vulcaris. Cultivars. Snap beans. Yields. Resistance. Fusariu. 
nwth. Lea: curly virus. Sudan. 

Jals were conducted at Shambat to test introduced and local snap bea= 
r. and evaluate their performance in the province of Khartoum, Sudan. 
aracters such as yield, diseate resistanco, and quality were observed. 

'yptian Blrack, Beladi, and White Bean gave the highest yields, 3.13, 3.13, 
d 2.63 t/feddan (1 fedoan - 0.42 ha) reap., and were tolerant to Fusarit-

It, and mosaic and leaf curl viruses. (Summary by L.M.F.) ,Ol
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3071 EL SHAKY. H.R.; NASSAR, S.H.; ATTIA, M.S. 1972. Amal (Gizz 3) a 
new variety of snap white 
seeded bean resistant to c- on mosaic virus.
 
Agricultural Research Review 50:93-107. 
 Engl., Sum. Engi. 10 Refs. , 

haseolus vulcaris. Snap beans. Cultivars. Bean common mosaic virus. 
esistance. Selection. Crossbreeding. Maturation. Dry matter. Egypt. 

he development of the dual purpose crossbred kidney bean var. Giza 3 if 
escribed in detail. Parental var. were Swiss Blanc, used tor .ore f.tan30
 
r in Egypt for dry seed production, and Contender, introduced tc thi.t 
Duntry in 1955 for cr,!en r,,'nproduction and viral reslstance. (Ex=:actec 
tom autnor's sumrary) G01 
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800t, IR A/I I R. \W .A ri al 1esting for comabined resistance to certain Ikeuses in snap 
hears. l'roccctlie oi 1hC AiLcul Solcit\ for llorlicutural Science 7 3(08-309 1961.
I ni 

iha', iu, %u cart Ii)se'ases andiatlhogens. Inheritante. fIosi-plant resisfance. Plant breeding. 
ihoraior. e\ perimens. 

kltIal.;c !'\c itin ci 'i; of in l11clcenI tcchiiique lot gretnhousc h.stinp that appears
 
ihi lo i-latiu L,' pto Oiii ' Ikith conihiiicd rCslstance
ILcigIIIfcinnilcria to several irtlportant 

Och.; dilv c is 1,1)1?t1a), t I 7i IW i .IAX) 

02
 
0793 

OUSSIOS, G. uenetic diversity and agricultural potential in Phaseolus vulgaris L.
 
Experimental Agriculture 6:129-141. 
 1970. Engl., Sum. Eng1. 5 Refs.
 

aseolus vulgaris. Plant breeding. Inheritance. :iorphology . Cultivars.
 

assess tre potentialities of 
Ph. vulgarls for haricot type bean production in
 
.an,a laige ctIlection of types was surveyed. One hundred varieties, mostly but t exclusively tush types, 
were grown both in the green house and in the field. Chao
 

ters of agronomic importance were evaluated. The morphological basis of the dif
rence nerween thie cl imbing and the bush habit was shown to be the interaction be
ech two character contrasts, Indeterminate versus determinate vegetative growth, a 
ng versur ihor[ internodes. The four classes resulting from this interaction were
dentitied aol are descri:ed. rloweiing habit, pod type and seed size were surveye 
ng the buith beans, wide var' 4on in day length sensitivity in flowering was show 

1t it is clear that :ay iengith eutral types can easily be selected. Among toe de
rminate dwaris, pods are either leathery or fleshy. Leathery types dry out readil

i do not eh-hisrc .!reely in the field, and are therefore agronomicallv desirable in

bean product ion. Fleshv podi are uged for culinary purposes. The Indeterminate
sh types included iti this survey have parchmented pods, which tend to dehisce when 
v, and hence are subject to crop logs in tie field. A wide range of seed size and 
* seed color is available for selection according to requirement. Two small variety
als vyelded evidence that Colombian determinate busa types grow and crop satie!ac
ily withir the limits of the growing season in eastern England. From two, spacing
als, optimum within-row spacing was deduced. (Author's suinrmary)
 

0794
?fit GRAFTOTN, Y. F. ; TYATT, J.E.; WE:ISER, G.C. 1983. Genetics of a
 
virtncrnt fol lage mutant in beans. Journal of Ileredity 714(5) :385. 
Engl., Sum. Engl., 
8 Refs. [North Dakota State Univ., Fargo, ND 58105, 
USA) 

isenlus vulgarls. Inheritance. 
 Snap beans. Mutation. Backcrossing.
 
Lorophyll. Genes. USA. 



The inheritance 
of ancther chlorophyll deficient 
mutant observed in a dry
edible bean hreeding 
line ,and 'he genetic relationship
that studied by Wyatt 'l9ql) 
of tlis mutant to
 were determined. 
 A foliage colur mutant
dry in a
ed'.ble bear, breeding 
line was controlled 
by I recessive
mutant exhibited gene. The
a virescent 
 'haracrtrlstic 
under some 
environmental
conditions. 
 Crosses of 
 the virercent 
 and a previously
pale-foliage describedmutant indicate that the 2 genes are independent.symbol virf The geneis )roposed for the vircscent inoliage mutant, whichuseful in genetic or Dhyaiological studies it. oeans. 

say be 
(Autlor's summary) GOI
 

15818 HAGDORN, 1)J.;:AND, 1.I-. [980. \iiscon.mn (RRR) 46 snap beanbreedzni
2 ine. Ilu;tScience 15(4):529-530. Lngl.. 2 Rets.. Illus. 

")hascolus 'ulgaris. Snap beans. GernipLisn. ('utivar.s. ilost-plant ,esisimnce. AutronomicJharacters. 'vthunn. Rl/htoconia sula:. t'ttsaritntso sot pilawo'l USA. 

. new breedinr line of hush snap bean dcesi'L:ited \Vsonsin (RRR)rith hij.h lestl resistance to Si root rot disease comple\ 
46 flas been rel .vsed 

t/1(111,0! spp.. Iiuvarium solai"p. phageoli, and zRhioctop,;a solaill. Its orign int.lli a roioltc caracteristics arc desciibed.\V. Yields estimated for 19/7 and 1978 %%'cr - 1 3 .. .a o ii t ne\%li.re s's.2450 aor the susceptibie control. (S11? r Y h./1'/1.(;. "lfa os. , lIL..lI.I. (101 [03 

27755. HARTMANN, R.W. 0796
1986. RELEASE OF POAMOHO POIE SNAP BEAN.

BEAN IMPROVEMENT COOPERATIVE. ANNUAL REPORT 29:135. EN.
 
(UNIV. 
 OF HAWAII, HONOLULU, H., USA I 

HE HAWATI I.'STITUTE OF TROPICAL AGRICULTURE AK9) HUMAN RESOURCES 
USA) ANNOUNCED THE INTRODUCTION OF POAMOHO POLE BEAN ORIGINATING 
ROM CROSSES TNVOLVING P.I. 289372, NANOA WONDER, E8207, AND P,I.
5126. IT 
 IS , "'IGOROUSBEAN THAT PRODUCES LONG, STRAIGHT, WHITE
-:EDED, FLAT 0r)S OF THE TTPE P9EFERRED BY HAWAIIAfl CNSUMERS. TiIS
R. IS RESISTANT TO ROOT KNOT NEMATODES AND THERE ARE SOME 

JDICTT CNS THAT IT IS ALSO TOLERANT TO IHIZLJCTONIA. (CIAT]. 

0797
 
3)1 n'. 3%,','. . -"IAL, A.; F,,\I , .' .
t ri I. II r; variety
1 -- D' mer, Sed:I I. Fudeibo t',,rchit),,ti i. Anru:.l eport1971-1972. ':-Dare:r. :j 123. Eng!. 

[eo u; vule,-rl._ Sna[ beans. Colt .v'ar,;. Yiella. Sudan. 

n snap bez.n var. , 'T'hite 1ean, Rle]Idi Selected, Conter, er, '3uschanhnen 
, ,ro... Valentine, /ou-'tinul, 'fedor 

ena, Extender , !?es I-t 
Crop, Tendere:i Imp, and ['ale, were tested at the lludib,-i Re tsearch Stat!r, a ShendiStudan), yielding, resp., 6.5, 5.9, 3.b, 3.3, 3.3, 3.1, 2 6, 2.4, 2.1,2 t/feddan (I feddan aid0.42 lha). Dffferences ii. yield were highlygnificant. (Su:mary by F.G. Trars. by L.M.F.) C01 

C798
997 .ILTY, J.W. ; MULLINS, C.A. 1985. Evaluation of seLected snap beantLtivers for resistance to rust. Tennessee Farm and Home Science no.136:6-
En. [Dept. Entonoogy & Plant PathoLogy, Univ. Tennessee, Knoxville, TN
 

901, USA]
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lhareoLus vulgaris. Snap beans. CuLtivars. Resistance. PLant breading. 
romyces phaseoLl. USA. 

nap bean Lines and cv. were evaLuated at PLateau Expt. Station near 
,rossvlLLe (Tennessee, USA] for resistance to rust during 1982-84. Those 
,ated as highLy resistant were Nep-2 in 1982, Aurora, EarLy Bird, and Nep-2 
n 1983, and EarLy Bird and Sunkist in 1984. (CIAT] 

0799 
0017 INSTITUT DES SCIENCES AGRONOMIQUES DU RWANDA. 1982. Legumineuses:
 

Haricot (Phaseolus vulgaris L.). (Legumes: haricot beans). In
 
Coopte rendu des travaux du Dipartement Production V~gftale. Exercise
 
1981. Rubona. pp.4-9. Fr. [B.P. 138, Butare, Rwanda]
 

haseolus vulrgaris. Cultivars. Germplasm. Selection. Yields. Snap beans.
 
limbing beans. Colletotrichum lindemuthianum. Bean common mosaic virus.
 
scochyta. Isariopsis griseola. Ophiomvia phaseoli. Agrotis. Rwanda.
 

n 1981, 160 rurally planted var. and 9 foreign var. were included to
 
omplete a total of 524 var. in the germu1.-sm bank of the Institut des
 
ciences Agron6miques du Rwanda. In screening dwarf var. in Rubona, 
10
 
ar. showed better performa~ce than the check Bataat-in season A (e.g., Ni
 
55, Ni 572, IRWB), and Tostado performed best in season B. Var. Actoran,
 
ostado, and MI.Jaune (season A) and Actoran, Richmond nandos (outyielding

he check during both growing seasons), and Baron (season B) were 
utstanding at Rwerere. Actoran was also outstanding at Karama after 
ornel, which occupied the Isr place (season A); during season B only Raido 
redo outyielded the *check (var. 1/2). Seven snap bean var. outyielded 
axa during the 1st season; however, no var. outylelded the check during
he 2nd. The weekly treatment wirb mineonpb i,irr'epP8 1-9rf 6ean yie!ld in 
werere by 60% (season A) and by 39% (season B). Twenty-three semiclimbing 
nan var. outylelded Kicaro during season A E 39 var., during season B,
 
mong which were Caru 27, Cikara, Ikinimba Blanc, Nsuzumirurushako, and
 
uhondo. The treatment increased semiclimbing bean yields by 48" (seison
 

and by 17% (season B). Among the best var. are Sabres (season
a rames 

and Nyiramushahi (season B) in Rubona;"m3isenyi (A) and Urunyunba (B) in
 

werere, and Urunyumba (A) and 7211 (B) in Karama. In a comparative var.
 
rial with 14 dwarf bean var., Actoran, var. 11, and Mutlki 2 gave the
 
ighest yields (121, 11.7,and 111% over the yield of check Bataaf, resp.).
 
ther outstanding var. were Tostado, Nsuzumirurushako, and Rwerere II, the
 
atter 2 yielding 145 and 134% over the check. Wood stakes were better
 
han maize stumps. Stakes (50 cm) increased climbing bean yields by 40%;
 
owever, the use of 1-m-long stakes is recommended. Several diseases were
 
eported: anthracnose (Colletotrichum lindemuthianum), BCMV, Ascochyta leaf
 
nd pod spot, and angular leaf spot (Isarionsis griseola). The bean fly

Melanagromvza phaseoli) and Agrotis sp. 
were also reported. (Suirinary by
 
DITEC. Trans. by L.M.F.) COl
 

0800
 
8932. ISSA, E. 1985. RESISTENCIA VARIETAL EN FEIJOEIRO,
 
PHASEOLUS VULGARIS L., A QUEIMA CINZENTA DA HASTE CAUSADA POR
 

MACROPHOMINA PHASEOLI (MAUBL.). (VARIETAI. RESISTANCE OF FRENCH
 

BEAN TO ASHY STEM BLIGHT CAUSED BY MACROPHOMINA PHASEOLI ).
 

BIOLOGICO 51(5):125-127. PT. SUM. EN., 6 REF. (SECAO DE
 

DOENCAS DAS PLANTAS ALIMENTICIAS BASICAS E OLERICOLAS, INST.
 

BIOLOGICO CAMPINAS, SP, BRASIL]
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!EVEN FRENCH BEAN VAR. (AYSO, CARIOCA, CATU, AROANA 80, CARIOCA 80, 
RUNA 80, AND AETE 3] AND 2 BREEDING POPULATIONS (RH COLLECTION 
ND RH BLACK), THESE ALREADY SELECTED FOR GENERAL nISEASE 
IESISTANCE, WERE STUDIED TO DETERMINE THEIR RESIST,hICE TO ASHY STEM 
ILIGHT [MACROPHOMINA PHASEOLI) AT 20 DAYS AFTER SOWING IN SAO 
'AULO, BRAZIL. SEEDS WERE SELECTED AND TREATED WITH SOLUTION OF
 
;ODIUM HYPOCHLORIDE, AND THEN INOCULATED WITH A SPORE SUSPENSION OF 
I.PHASEOLI. MORUNA 80 WAS THE MOST RESISTANT. [CIAT). 

0801

26594. JOSHI, B.D.; MEHRA, K.L. 
 1984. PATH ANALYSIS OF
 
PRODUCTIVITY IN FRENCH BEAN. 
 PROGRESSIVE HORTICULTURE 16(1
2):78-84. ENGL., 
 SUM. ENGL., 7 REFS. [NATIONAL BUREAU OF
 
PLANT GENETIC RESOURCES REGIONAL STATION, PHAGLI, SHIMLA 171
 
021, INDIA)
 

IFTY FRENCH BEAN VAR. WERE STUDIED FOR CORRELATION AND PATH
 
NALYSIS FOR SOME PRODUCTIVITY COMPONENTS. NO. OF PODS, 100-SEED
 
T., AND DAYS TO MATURITY ARE THE HIGHEST DIRECT COMPONENTS FOR 
HICH SELECTION CAN BE EFFECTIVE. EXCEPT FOR 100-SEED WT., THESE 
HARACTERS ALSO HAVE HIGH AND SIGNIFICANT CORRELATION WITH SEED
 
IELD. SINCE LATE MATURITY BEYOND CERTAIN LIMITS IS NOT DESIRABLE,
 
REATER EMPHASIS SHOULD BE PLACED ON NO. OF PODS/PLAN4T IN SELECTION
 
OR YIELD. (AS).
 

OB02

25890. JOSHI, B.D.; MEHRA, K.L. 
 1983. GENETIC VARIABILITY IN
 
FRENCH BEAN [PHASEOLUS VULGARIS L.). 
 PROGRESSIVE HORTICULTURE
 
15[1-2):109-111. ENGL. SUM. ENGL., 5 REFS. (NATIONAL

BUREAU OF PLANT GENETIC RESOURCES, REGIONAL STATION, PHIAGLI,
 
SIMLA 171 021, INDIA)
 

JFORMATION IS PRESENTED ON GENOTYPIC AND PHENOTYPIC COEFFICIENTS 
: VARIATION, HERITABILITY, AND GENETIC ADVANCE FOR SEED 
:ELD/PLANT AND 10 RELATED CHARACTERS, BASED ON AN ANALYSIS OF DATA 
1OM 42 GEOGRAPHICALLY DIVEHSE FRENCH BEAN GENOTYPES. HERITABILITY 
ITIMATES AND EXPECTED GENETIC ADVANCE WERE HIGH FOR 100-SEED WT.,
 
ANT HEIGHT, POD NO./PLANT, POD LENGTH, AND SEED YIELD/PLANT; 
tIECTION BASED ON THESE TRAITS IS RECOMMENDED. (PLANT BREEDING
 
STRACTS).
 

0803
 
18097 LLAL, N.R.; lIAM.\D, I.A.: BLISS, I. 
 1982. .Avaliaq;'o dosprogenitorcs
c linha. avan~adas de naclhoraricri!o de feij."o-de-vagem de crescimento determina
6c. l.:'v'aluation of parents and advanced breeding lhes of bush trpe snap beans).flesquisa .gropccu.ria Brasilcira 17(2):225-231. Port., Sum. Port., lzgl, 11
 
Rcfs.
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Phaseolus rulgaris. Snap beans. D%%arf beans. Crossbreeding. Cu!:ivars. Plant breeding. Bra
zil. 

Ninety-five snap bean breeding lineifrom 5 parents crossed in a diallel nating design were
 
studied. The parental 
 cv. were Green Isle (GI), Tempo CT), 1ush Blue Lake 274 (131L), Gala
Green (GG), and Cascade (CAS). The parental evaluation was based on progeny

perfcrnlice. CI was the best paren: for no. 
of lines w\hich esceeded the best parent niean

in no. of pods/plan. llL was best parent for pod vu./plant, indi-,idual pod wt., pod
tli,, 

lenLth,and no. of lines ex\ceedin the best parent. CAS progenies shoued the largest variabili
ty for pod \kt./plant, while G(G ran.ed 
 1stbased on total no. of standard dcviation, units 
over the midparent for thk trait.T hid the lowest incidence of interiocular cavitation based
 
on parental prrr_'enMean, no. of lines that ex-eeded tie irest parent, tro.
Mean. v of devi
ations over noldparents and also :h, best prorrenics for ovule no.l/pod. Tiirteein lines 
eceeded the best parent yield in , plant in at least 10%, Line I from G(G x C %S sliov) d the 
best yield cxceedii.ie (lie r:best p.ire:nt40,. (Author's stitm alrnY) (OIl 

0804
 
21532 HACARTNE', J.C. 1966. The selvclcn of haricot hear, varieties 

suitable for canning. East African Agriculturczl and Forestr. Journal 
32(2):214-219. Lngl., Sum. Engl., 7 e * 1-..slu. 

Phaseolus vulearis. Snap bean;. Selection. Cultivars. Canned 
 beans.
 
.es1stance. tiror.v cevs pti se: I . .eed cI.,rac te rs . A g r o oi ic charact ers. 

Yields. anzan-a.
 

A prograr" war initiated in 195Q a, the Northert, Research (.entre (Tengeru,

Aru,;hn, 1ancania) aimed to ,elct haricot 
 oean var. t( mieet corni-cial
 
canning rqu irer.etut. . (See- hldoUd soal 1(0l whet, ift r 
 tar1wattr lot It
 
E, and have suitable- !ize, siiapu arc! fiavor for canning.) 
 introduct icoc or 
var. acreptable for cannin were madt, iror. USA, (Cenral and South Americs,
Ethiopia, Kenya, lbgand;r. Tanzania, jaan, belgium, France, Puerto Pico, and 
Australia. (bservations were made on re;lstance to 6 rust (tror'vees 
n'__,_eoIiIrace; soakabilitv trendc; (!coi!, climate and storaeie tS), 

secd -ua3ltV (sizu, color, purtIt., Xc, arld !;oak f lI e t,, and agronoric
factors. langeru no. F wan highty res;i;tant to all bean rust race:;. Iangeru 
no. f,.2", and 4t- were repre:;entative o! th,- 3 soakalbili.ty trends. "angeru 

1227, and kg/ha 
were Iinally recornended for canning. Over!Azed bean var. no. ., 14, and 19 
have ii tarket in the grocery trade. (Summarv by I.F.) GO0I 

no. 8, 9, 15, and 16 with av. yields of '289, 165., i',!ot, 

0205 

17894 MACARTNEY, J.C. 1962?. The haricot bean; brief summary of work 
carried out by the Northern Regional Research Centre, Tengeru, 1959-61. 
TIngeru, Tanzania, Northern Regional Research Centre. 4p. Engl. 

Phaseolus vulrlaris. Snap beans. Germplasn. Cultivars. Uromvces 
phaseoli.
 
Resistance. Seed characters. Tanzania.
 

Research at the Northern Rtgional Research Centre, Tengeru, Tanzania, began
with the. collection of vai. (seed ;ample. iro::. ditierent departments all 
over the vorld wert r ec:ived), differing iv :;aze , shape, and qualit',, and 
planting tirie (rainfed 
in-dunder irrigated cnd;stions). %at. were planted
in a series ot ru';t nur.erres to1 fielo testing. hr tin e Aru;hat-lengeru 
area 29 var. were compltetelv rer;lstant to rust (Uro'nvces rihaseoli); in;the
 
Ollrolog-Mosh area I var. were rust 
reristant and it was es;tabi Ished that 
a loil ru;St inace wa! , virulent.. All vat. werc subjectfed t Se l;trlig attests 

harvest and i.fter storag, tor vary;ing porjous. under differinrg conditions of 
teinp. and humidit\v. Seed hardnes;; was found to be a ,enetiLc character;
when vat. are heterozygous for tie gene tor soakability, physiolo.ical 
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cunditiona of temp. and 
humidity existirg during crop growth and storage
can adv-: iely affect the % soakability. Yields of 7 var. 
ranging from 1219
 
to 2904 
lb/ac are given. (Summary by F.G. Trans. by L.M.F.) 
 GO1 

0806
18002 MACARTNEY, J.C. 1961?. laricot beans. 
 Tengeru, Tanzania, Northern
 
Regional Research Centre. 
2p. Engl.
 

Phaseolus vulgaris. Snap beans. Seed. 
Canned beans. Cultivars. Selection.
 
Tanzania.
 

A brief historical review the
of seed industry of snap bean in Tanzania,

Africa, is given. In 1959 
a work program was initiated to produce a bean
 var. suitable for the export 
 canning market with 
 the following
requirements: resistant to rust, 
seed should be soaked 
100% wnen left in
water for 16 ih.suitable size, shape, and flavor for canning, and agronomic
characters (maturity not longer than 120 days, an erect bush type,
non shattering during drying, ability to resist splitting during threshing,

and yield). In 1964 2 rust-resistant var. (lenguru No. 8 and No. 
 16) were 
released for commercial growing. (Summary by F.G. Trans. by L.M.F.) GOI 

0907
 

25372. MATTUSCH, P.; GERLAGH, M.; ESTER, A.; SPIKMAN, G.
 
1982. SCREENING OF BEAN
SNAP CULTIVARS FOR RESISTANCE TO 
SCLEROTINIA SCLEROTIORUM. 
 BEAN IMPROVEMENT COOPERATIVE. ANNUAL
 
REPORT 25:48-50. ENGL. 
4 REFS. 
 [FEDERAL BIOLOGICAL
 
RESEARCH CENTRE, VEGETABLE PROTECTION INST., MARKTWEG 0, 5030 
HRTH-FISCHENICH, FEDERAL REPUBLIC OF GERMANY) 

TWENTY-THREE SNAP BEAN CV. WERE TESTED FOR RESISTANCE TO 
SCLERCTINIA SCLEROTIORUM IN GERMANY AND THE NETHERLANDS IN 1980 AND 
1981. IT WAS CLEAR THAT THE REACTION OF DIFFERENT CV. WAS QUITE 
STABLE ACROSS LOCATIONS AND IN TIME. AMONG THE RESISTANT CV. WAS 
CHARLEVOIX WHICH SHOWED PHYSIOLOGICAL RESISTANCE AND ARCHITECTURAL 
ESCAPE MECHANISMS. (CIAT]. 

OBOB
 
1852:2 N....A' S.; AP2MUGA : R. 1981. SeleCtion indicuf in Frenchbeatl (I'nr.q, .]us vuleari L..). South Indian Horticulture 29(2): 12-123. 

hngl. . . eI.-) 
Phasoolus vul-aris. Snap beans. Cultivars. Agronomic characters. Yields. 
Select ion. inala. 

Twenty divers,_. French bean were examined at the horticultural ihescarch
Station, Kodaikanal, Tanil Nadu (India) to determine the aegree ofassociation of characters with yield. No. of pods/plant, no. of branches/
piant , pod ienigth, no. and wt. uf secds/pod, plant height, and pod diameterLotCether accounted for 871 ol total variation in green pod yield. The 1st
5 character- m,,dc the biggest contributions with no. of pods/plant exerting
the ma:. inf]Luence. (Summary by Plant ",reeding Abstracts.) GOI 

0809 
!2294 THE NATIONAL Bean Programme In Uganda. Uganda. 5p. 1983. Engl.
 

Paper presented at the Workshop to Develop a Collaborative Project for
Bean Research in Eastern Africa, Call, Colombia, 1983. 
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Phassolus vulgaris. Snap beans. Cultivara. Maturation. Yields. Resistance. 
Uromyces phaseoli. Agricultural projects. Fertilizers. N. P. Agricultural 
lime. lntercropping. Zea may. Vroses. Uganda. 

Bean research needs in Uganda are briefly analyzed regarding the areas of 
breeding, agronomy, pathology, entomology, and nutrition. An inventory of 
research york carried out by the National Bean Program in Uganda is made. A 
table vit~h data on no. of days to maturity, yield (kg/ha), and diseases 
recorded for the var. K130 .KIL3'.Kt' *121' K20 is
K.I9 K K16' and 
included. A breeding program of naricot and ary beans for resistance to 
rust (Uromyces phaseoli) has been undertaken. The effect of N, P, and lime 
on beans in monoculture and in association with maire and cotton is being 
studied. Existing resources (personnel and infrastructure) are listed. A 
regional center for beans and cowpeas should be formed in Uganda to monitor 
the progress and achievements of national research programs. (Summary by 
F.G. Trans. by L.M.F.) CO1 

0810 

21763 NAVALE, P.A.; PATIL, N.M. 1982. Genotypic variation and character 
ass,.intion in French bean. Journal of Mah.irashtra Agricultural 
Universities 7(3):267-268. Engl., 4 Refs. [College of Agriculture, Pune 
411 005, India) 

Phascolus vulgaris. Snap beans. Cultivars. Inheritance. Yield components.
 
Yields. Genetics. Maturation. India.
 

The variation and heritability of several yield characters were. studied in
 
16 samples of local bean types (RaJmah) collected in western Harashtra, 
India. Five randomly selected p1nnts were observe; the no. of pod/pl ant 
and the no. of seeds/pod varied coosi erahlv 5-24 and 2. 

9
Qo-5.R . re-lp.). 

The wt. of 100 seeds (16.2-37.7 g) made n direct contribution ri yield. 
Grain yield/plant varied from 3.6 to 21.3 g, the highest yield 
corresponding to Jampa Improved due to its higher no. of pod, and of 
seeds/pod. Genotypic factors had a greater effect than envitenmental 
factors considering the high heritability of characters such as grain 

yield, no. of pods and of grains/plant, period of maturity, and plant 
height. Correlation studies highlighted the importance of the association 
between days to flowering, no. of pods and of seeds, and period of maturity 
in the development of improved var. (Summary by I.B. Trans. 1y L.M.F.) G01 

0211 

20631. OCKENDON, D.J.; CURRAH, L.; ROBINSON, H.T. 1983.
 

BEAN. IN NATIONAL VEGETABLE RESEARCH STATION. ANNUAL REPORT
 

1982. WELLESBOURNE, SCOTLAND. P.52. ENGL. (VIELLESBOURNE
 

WARWICK CV35 9EF, SCOTLAND)
 

THE ADVANCES OF WORK TO TRANSFER RESISTANCE TO PSEUDOMONAS 

PdASEOLICOLA FROM FRENCH BEANS TO PHASEOLUS COCCINEUS, AND THE 2 

APPROACHES THAT HAVE BEEN ADOPTED TO PRODUCE A DWARF P. COCCINEUS 

WITH GOOD GROWTH HABIT ARE BRIEFLY REPORTED. (CIAT]. 

0212 
6248 PARK. H. G. and I)AVIS. 1). W. Inheritance of interlocular cavitation in a six

parent dialled cross in snap beans (Phaseolus vu!garisL.). Journal of the %mcricanSociety 

for Horticultural Science l0(2) 184-189. 1976. Fngi.. Sum. Engl.. 14 Refs.. Illus. 

Phaseolus vulgaris. Inheritance. Crossbreeding. Seeds. Pods. Genotypes. Genes. 
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The inheritance of interlocular cavitation (IC), characterited by ruptureparenchymatous endocarp tissue between the seed locules in developing french bean pods, was
studied using 6, parental cultivars. all 30 possible F, progenies grown in the greenhouse, and the
 

of the soft, 

30 F, tamilie. 

heritable 

grown at various planting dates at 2 field locations. IC appeared to be a highly
character, conditioned by' a predominantly additive rolygeni, system with partial
dominance for resistance. Reciprocal effects were negligible. Neither epistasis nor transgressive
segregation was detected. Order of susceptibility among genotype range of en was maintained over the wideironments, Genotype x enrironment interaction was significant but was relatively
small compared to total genetic variability. Association between greenhouse-grown Ft and fieldgrown F, 
 pl:ntN was high for degree of IC. suggesting that F1 performance might be informative
in choosing superior crosses. Breeding progress appears to be feasible ina program designed to
utilize the largc amount of additive genetic variance. (Author's summary) GO
 

28691 PRASAD, N.B. 0813; RAN, H.H. 1985. Note on selectior for pods per plant
in the F2 generation of three crosses in French-bean (Phaseolus vulgarisL.). Legume Research B(1):57-58. En., 
5 Ref. 
(Dept. of Plant Breeding, G.B.
Pant Univ. of Agriculture & Technology, Pantnagar, India] 

Phaseolus vulgaris. Snap beans. Crossbreeding. Selection. Inheritance. 
Pods. India.
 

The effectiveness of F2 plant seLection for pods/pLantFrench bean in 3 crosses ofwas investigated. Three F2 (Contender x Big Bend Red, UPF-488x Big Bend Red, and UPF-191 x Big Banec Red) were grown in winter. Threehundred individual 
F2 plants were scored in each 
cross for no.
pods/plant. of
Five percent [15 plants/cross) of

for high no. 

the F2 plants were selected
of pods/plant. 
Fifteen random F2 plants were also takeneach cross. 
 These F3 progenies and 2 parental 
from 

lines from 
each cross were
evaluated in 1981. The differences in families and progenies within afamily were significant, showing that selection for pods/plant inthese 3 crosses of French been 
F2 of 

was ineffective. This could be duegreater effect to aof environment on this character, apparent [y the lowestimate of heritability. 
 It is suggested that bulk population breedingwould be a more effective method in treeding for a larger no. of pods/plantin the populations derived from these crosses. (CIAT) 

081415205 RI-Fl-,ASI OF snap bean germplasm
('oupera tse 

line 781P-3. Bean ImprovementAnnual Report 23:127-I 28. 1980. lt2gl. 
I'hascolus rule.Wris. Cultivars. Germplasm. Plant breeding. Plant anatomy. Yields. Trade. 
Line 781HP-3 i, ai I hulk (,)it of (jontata x 70lC'-1490:BYM\1V, and anthractos, the 1st is resistant to BCMV',and the 2nd to tile curly top viroLs. Platts are short (52 cmcm wide) and tipriggt \%tl medium tall \ 52sized leaves, s hort pods (S-I lfairly smooth.I it spite cm), slim, routd, andof its small pods, a%.yields are 4-7 t,'ha: it has a firmcatiting, good flavor, and texture fortends to form seeds ti older pods. The wt. of 100 seeds is 18.1g(2500 seeds/tb). 'lant characteristics (ht ltance) yields, good canning quality, and disease resistmake it attractive for the producer. (SummnhariyI'.. Trans. bt' L.M.F) G01 
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0815 
*REUNION TECNICA NACIONAL DE POROTO, 1, TUOJMAN, 1982. Reunion
 

Temnio Naclonal do Poroto, I, Tucunan, 1982. Argentina,
 
Estaclon ExperimentaL Agro-Industrial Obispo CoLombres.
 
Publication Miecelanea no.74. 116p.
 

0816 
*RICCI, J.R. 1983. Programa de mejoramiento ganetico de poroto 

(Phaseolus vuLgeris] an La EEAOC. In Reunion Tecni a Nacional de
 
Poroto, 1, Tucunan, 1982. Argentina, Estacion Experimental,
 
Publiaclan MisceLanea no.74. pp.67-85.
 

0d17 
22528. RODS, E.E. 1984. GENETIC SHIFTS IN MIXED BEAN
 
POPULATIONS. 2. EFFECTS OF REGENERATION. CROP SCIENCE
 
24(4):711-715. ENGL., SUM. ENGL., 21 REFS., ILLUS.
 
(UNITED STATES DEPT. OF AGRICULTURE, AGRIOJLTURAL RESEARCH
 
SERVICE, NATIONAL SEED STORAGE LAB., 
FORT COLLINS, CC 80523,
 
USA)
 

SEEDS OF MIXED AND PURE LINE POPULATIONS OF 8 SNAP BEAN CV. WERE
 
ARTIFICIALLY AGED AND GROWN IN THE FIELD TO DETERMINE POTENTIAL
 
GENETIC SHIFTS IN THE POPULATIONS. AFTER 3 CYCLES OF SEED
 
REGENERATION, 
 THE COMPOSITION OF UNAGED POPULATIONS GRADUALLY
 
SHIFTED IN FAVOR 
 OF 3 CV. (BLACK VALENTINE, TENDERCROP, AND
 
CHEROKEE WAX); ARTIFICIALLY 
 AGING SEEDS FOR 6 WK. AT 32 DEGREES 
CELSIUS, 90 PERCENT RH, RESULTED IN THE TOTAL ELIMINATION OF 3 CV.
 
(KINGHORN WAX, TENDERCROP, AND WHITE SEEDED TENDERCROP). AVERAGED 
OVER 3 YR, BLACK VALENTINE HAD THE HIGHEST SEED YIELD/PLANT
 
FOLLOWED BY TENDERCROP AND CHEROKEE WAX; CV. BOUNTIFUL HAD THE
 
LOWEST YIELD. COMPUTER SIMULATION OF THE EFFECTS OF REPEATED CYCLES 
OF REGENERATION OF UNAGED SEED POPULATIONS PREDICTED THAT BOUNTIFUL 
WOULD BE ELIMINATED FROM THE POPULATION AFTER 5 CYCLES, ASSUIING A 
SAMPLE SIZE OF 64 SEEDS/CYCLE. CV. KINGHORN WAX, SPARTAN ARROW, AND 
LANDRETH'S STRINGLESS GREEN POD WOULD BE ELIMINATED AFTER 9, 10, 
AND 15 CYCLES, RESP. SIMULATION OF THE COMBINED EFFECTS OF SEED
 
AGING (TO 50 PERCENT VIABILITY) AND HEGENERATION RESULTED IN A
 
PREDICTION THAT ONLY 2 CV. (BLACK VALENTINE AND CHEROKEE WAX) WOULD 
SURVIVE 15 CYCLES. (AS). 

0618 
19895 RUBAIIIAYO, P.R. 
 1973. The variability and correlations of some 

characters in the Makerere bean (Phaseolus vulgaris L.) germplaem. In 
Luse, R.A.; Williams, R.J., eds. IITA Workshop on Grain Legume
Improvement, Ist., Ibadan, Nigeria, 1973. Proceedings. Ibadan,

International Institute of Tropical Agriculture. pp.91-95. Engl., 

Refs.
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Phaseolus vulgari. 
 Germplasm. Snap beans. Determinate cultivars. Indeter
minate cultivars. Maturation. Xanthomonas phaseoli. Yields. Uganda.
 

Two expt. were carried out with common bean (620 var.) and haricot bear
 
(590 var.) to determine the amount of variability that cx)its in rmplasn
and the nature of interrelationships of some characters that have been usee
 
in selection at Kabanyolo U. Farm 
(Uganda). In each expt. the field was
 
divided into 3 
blocks and each block into sub-blocks. Sub-blocks were
 
divided into single rows 3-m long and 60 apartcm (10 cm intrarow). Eacl 
maturity group of common bean was dominated Lv Indeterminate var., whereas 
early maturity groups of haricot beans were dominated by determinate var. 
and late groups by indeterminate ones. lowevor, there was mort variability
in indeterminate var. than in the determinate ones. beans showed large
variability when infected with blight (0-70%) compared with haricot bean 
(25-30%) . Mean seed viald/plant was 12.7 and 11 .5 g for co-ron h'an 2n
haricot bean, reop., "itI. C.V. of more than 45, in both. The variability
in the characters in the different subpopulations underlines the risk of
evaluating these characters on the whole population basi;. Impo.tant
differences between determinatu and indeterminate growth habits in bean are 
suggested. Percentage blight had a significant negative correlation 
(P - 0.01) with each of the characters; maturity period al!.( had a 
significant negative correlation with crop index in common bean (P < 0.01)
and haricot bean (P -: 0.05). Crop index was positively correlated
(P < 0.01) with seed yield/plant. Partial correlation netween maturity
period and seed yield/plant at a fixed crop index wa,; por"i tively
significant (P ' 0.Of) . AlI multiple corrffltiFnn were significant

(P l.01).Partial and ifultiple corrlations ai-reed with thu 
 r, lationshit 
indicated by the corielation,. (Summir bI. .111TEC,iimp.e Irans. by I..M.F.) 
GO1 

0819 
35:5 S,\..M I\!. I . and AL i_\ViNA ..\. GrcolTI:hU gro znt of dry-seed an 

snap bein (Phascol:us rulars): llllc;lilhns and prlspec s. A.I.: Ih rticulturc 51 
_" "4.4 !97 .i n :I. Sum11 . 2 (Ifs. 

11 
1lascoltu rul_,ri,. Mutiaton. (uswith. Agrononic characters. Nibds. l)rY naltter. Phok 

synth ,-i,. It.dh, 

S l l.... : . - , ' ' " "! red .r, plnr/ , scifi-ls nutar' f c. ' 
R .,;, -. :. .. . . :rr sanh'j c,. Pod arjn W)l l v . Iroe r in ilhrnlu-anI :ct. ratios vp ,; i. ,c W)N11.-. ) wert. hi;::irc ,81,rn greater plioti.ii;llti.
, l; oec'. (.Sililrri lr "va/l, -;rulilrrral ,1 irrar, 'I,, 

0820 

21380 SALIE, S.!1. 1979. Haricot beans (tasulia). In Ed-Damer. 	 Sudan. 
4Hudeiba Research Station. Annual heTporr 1974-1975. ld-Damrer. pp. 7-49. 

Engl. 

Phaseolus vulparls. Cultivars. Snap beans. Yield components. Seed 
production. lechnology evaluation. Sudan. 

Iwo var. trials were conducted at biudelba Research Station (Suaan) in 1979: 
one ior snap beans and the other loz curly top resistant selections. 
Signfficative differences were found in all chararters tested, except no. 
of seeds'pod, in 'a trial which included 9 snap bean cv. replicated 5 times. 
Yields ranged between 3h.8-32.2 kg/Ieddan (1 leddar 0.4: ha) for cv. lIpS 
422 ard l1,5435, resp. Low yields were partly attributed to poor soils. A 
signiticatIve correlation was found between yield and no. of pods/plant; 
1000-seed wt. and no. of days to flowering 
 were negatively and
 
significatively correlated at the 
1% level. Significative differences were
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3613 

found in all characters except for yield and 
no. of pods/plant when 9 curl,
top resistant selections were tested with RO/2/1 
and Red Mexican. Yields
ranged from 
318 to 518 kg/ieddan; pods/plant from 5.8 to 8.6; seeds/pod
from 3.3 to 4.9; 1000 seed wt. 
from 217 
to 312 g; days to flowering fror 38
to 48; and days to maturity from 89 
to 96. Thirty-one navy bean collections
 were propagated in a large area 
to obtain seed for 
future pre]iminarv yield

trials. (Summary by I.E.) GO1
 

0221 

SHEA, P.F., G&BELMAN, W.H. and GERLOFF, G.C. The inheritance of efficiencypotassium utilization in snap 
in

beans, (Phaseolus vulgaris L.) Proceedings ofthe Aimerican Society for Horticultural Science 91:286-293. 
 1967. Engl. Sm.
 
Engl. 16 Refa. Illus.
 

Phaseolus vulgaria. Plant nutrition. Minerals. 
K. Nutritional requeriments.

Cultivars. Plant breeding. Inheritance. 

Strains of snap beans efficient and inefficient with respect to K utilization were
selected by screening diverse source 
material in nutrient solutions containing 5
ppm K. Reciprocal Fl progenies from crosses between efficient and 
inefficient
strains discounted any maternal effects associated with cytoplasmic factors or variations 
in seed size between the parental strains. Segregation data for F1 F2
 ,
and backcroas progenies supported a single gene difference between inefficient
strains 38 (Mexico) and 63 (Canada), and an efficient strains 66 (Germany). Thegene ke 
pes 

was proposed to designate the efficiency locus; thus the efficient genotyare homozygous recessive keke. Complete dominance occurs at this locus. Differential response to 
low K nutrition appears 
to be associated with efficiency in
K utilization rather th rn 
in K uptake. The significance of these findings 
is discussed with respect to 
gene action and application to crop production. (Author's

sumary). 

0822 

13183 SIDDIQUE. M.A. and GOODWIN, P.B. Maturation temperature influences on seed quality and resistance to mechanical injury of some snap bean genotypes.Journal of the American Society for Horticultural Science 105(2):235-238. 1980.
.Engl., Sum. Engl., 13 Refs., Illus. 

Phaseolus vulgaris. Temperature. Maturation. Mechanical damage. Host-plant resistance.
Seed characters. Plant injuries. Genotypes. Australia. 

Of 10 bean genotypes studied, all produced better quaity seeds at low maturation temp.Resistance to mechanical injury was also max in low temp matured seeds. In general, the
color-seeded genotypes unlike the white-seeded genotypes, tolerated a wide range of maturation temp. However, var.'Spartan Arrow', which has colored, large seeds was susceptible tomechanical injury at all maturation temp, and the'white-seeded line 26W showed toleranceat all temp. It is possible to breed white-seeded lines showing improved tolerance to high
seed maturation temp. (Author'ssummary) GOl 
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25367. SILBERNAGEL, M.J. 1982. RELEASE OF SNAP DEAN CV. BLUE
 
MOUNTAIN. BEAN IMPROVEMENT COOPERATIVE. ANNUAL REPORT 25:31
32. ENGL. (UNITED STATES DEPT. OF AGRICULit'r:,
 
AGRICULTURAL RESEARCH SERVICE, 
 P.O. BOX 30, PROSSER, WA 99350, 
USA)
 

THE MAIN CHARACTERISTICS OF THE SNAP BEAN CV. BLUE MOUNTAIN, TO BE 
RELEASED SOON FOR COMMERCIAL PRODUCTION, ARE BRIEFLY DESCRIBED. 
CHARACTERISTICS OF ITS PArE[ITS ARE ALSO GIVEN. BLUE MOUNTAIN IS
 
RESIETANT TO BCMV (DOMINANT 
 "I" GENE) AND CURLY TOP VIRUS. DATA ON 
PLANT ARCHITECTURE, YIELDS (9.9-14.8 T/HA), CROPPING CYCLE, AND 
OTHERS ARE PROVIDED. THE CV. IS SUITABLE FOR CANNING AND FREEZING. 
(CIAT).
 

0824
 
18527 SILVA, G.1.; IbRTMANN, R W. 1982. InhLritnqc( of ruistance to 

Rhi:-cctonia solani Kuhn in snap bean (Ph:tsu. u viit,,ari. L.). Journal 
oi vhv Ame rican Suciv ur IorticICs urs ScILnce 107(4):653-657. 

agl. , Sum. Engl., 7 Refs., Illus. 

Phasnols yug:.ris. Inheritance. Resistuance. Rhizoctonia solani. Snap
beans. Genes
 

.rogeny tes.s were usedF3 to confirm individual F plant Rhizoctonia 
resistancc classifications determined from greenhouse inoculations of bean

suedlings. F., scpregations within indis idual 
 disease classes mostly agreed
i:n T:h'-.t:,- sis that genetic control of resistance to Rhizoctenia is

conLr i my 3 ofvi pairs genes acting equally and additively. Partially
resistant far-iLis postulated to be homozygous tor 2 pairs of genes for
resi tance aere recovered in the segregatinl , generations in the frequencies
expecced. (Authors summry) G01 

0825
 

26535. SILVA, 0.H.; HARTMANN, R.W. 197S. FjELI1NIhARY
 
INVESTIGATIONS ON INHERITANCE 
 OF RESISTANCE TO RHIZOCTONIA
 
SOLANI IN SNAP BEANS 
 (PHASEOLUS VULGARIS L.). PROCEEDINGS OF 
THE TROPICAL REGION. AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE 
23:228-233. ENGL., SUM. ENGL., 
14 REFS.
 

THE INHERITANCE OF RESISTANCE TO RHIZOCTONIA SOLANI IN SNAP BEANS 
WAS STUDIED USING CROSSES BETIEEN 3 SUSCEPTIBLE CV. [HARVESTER, 
HAWAIIAN WONDER, AND MANOA WONDER) ANP 4 RESISTANT LINES (PI 
165426, PI 226895, CORNELL 2114-12, AND B 4096). DISEASE RATINGS 
WERE MADE IN THE GREENHOUSE IN ARTIFICIALLY INFECTED BEDS. DISEASE 
INFECTION WAS RATED ON A SCALE OF 1 (RESISTANT] TO 5 (SUSCEPTIBLE), 
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BASED ON THE SIZE AND DEPTH OF LESIONS ON 2-WK.-OLD SEEDLINGS. 
RATINGS FOR THE SUSCEPTIBLE PARENTS RANGED FROM 3.93 TO 4.88 AND
 
FOR RESISTANT PARENTS FROM 1.08 TO 1.69. AV. DISEASE INFECTION 
RATINGS FOR THE FIS WERE INTERMEDIATE BETWEEN THE PARENTS, WHILE F2 
PROGENY SEGREGATED INTO ALL 5 CLASSES. CONCLUSIONS MADE SO FAR ARE 
THAT THE PARENT 8 4096 IS STILL SEGREGATING FOR RESISTANCE, THE 
PARENT MANOA WONDER CARRIES SOME RESISTANCE COMPARED WITH HARVESTER
 
AND HAWAIIAN WONDER, AND THE RESISTANCE IS QUANTITATIVELY 
INHERITED, BUT THE NO. OF PAIRS OF GENES INVOLVED IS SMALL, PERHAPS
 

3. (AS).
 

0826 
27487. SINGH, A.K.; SAINI, S.S. 1983. HETEROSIS AND
 

COMBINING ABILITYSTUDIES IN FRENO BEAN. SABRAO JOURNAL 

15(l):17-22. EN. SUM. EN., 5 REF. (DEPT. OF VEGETABLE 
CROPS & FLORICULTURE, HIMAGHAL PRADESH AGRIOJLTURAL UNIV., 
SOLAN, H.P., INDIA)
 

SEVEN FRENCH BEAN LINES OF POLE AND BUSH T PES WERE EVALUATED IN A 
DIALLEL [ROSS FOR GENERAL COMBINING ABILITY, SPECIFIC COMBINING 
ABILITY, AND PERCNTAGE OF HETEROSIS FOR YIELD, NO. OF PODS/PLANT, 
AND POD DIAMETER IN THEFIELD IN SOLAN, INDIA. THE GENERAL COMBINING 
ABILITY AND SPECIFIC COMBINING ABILITY MEAN SQUARES WERE HIGHLY 
SIGNIFICANT. MEAN SQUARES OF GENERAL COMBINING ABILITY EFFECTS WERE 
HIGHER THAN THOSE OF SPECIFIC COMBINING ABILITY EFFECTS FOR NO. OF 
PODS/PLANT AND POD DIAMETER, INDICATING A DOMINANCE OF ADDITIVE 
GENE EFFECTS, THE CONTRARY BEING TRUE FOR SEED YIELD. HETEROSIS 
WAS OBSERVED FOR YIELD AND NO. OF PODS/PLANT IN MOST CASES. FOR 
PODDIAMETER IT WAS HIGHLY SIGNIFICANT IN ALL COMBINATIONS. CROP 
IMPROVEMENT BY H'BRID SEED PRODUCTION USING MALE STERILE FACTORS
 
OR BY CONVENTIONAL SELECTION METHODS FOR SELF-POLLINATED MROPS 
USING SELECTED MPOSSES IS SUGGESTED. (AS). 

OB27 
23893 SINCh1, A. K. SAl SI, S.S. 1982. .n' ,t on cv,:! i,' :i lity in 

French bean (iiPhotioI s wol :Irs I..). jioun;lI of Hort is'irylna uItural 
Science 11(3-4):27-273. Lngl., 4 Refs. 

'ha-eolus vulraris. siap beans. hlybrids. CiI t Ivars. C Wro;sbreCdinf. 
Selection. Yields. Yield components. PIrotci, content. India. 

The combining abillrv in a 7 x 7 diallfIe croi;!s of Irench bh,' ,i w -:,;!,tudird. 
Plant heiP,hi, 11Id lengt.h, pod diamett.r, pdi,ipl iit , eiiI p , 0))d{ s;eed 
Wt. , Seed lt andid/proillriiite inllcontent 'eIet ;i,u cd. Aoll1!; of 
variance .;i owed s:igni i (ant dif f irence! Iti th iprlorlcl'. . and hI itc; Ior all 
the characters, except pod diameter in hy-brids. loth t i e .eneral1 and 
specific combining ahility variances were I:ghly significant fot all the 
characters, sugge;ting the involvement of both tVpe:; Of g'ene actions. 
Ilowevcr, in ,i ir ai, tle ,vuiral cims InfIi. ;i, llty v;irlian',i i w.rW Ii lihir in 
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i nitl iCdc tlihin Cli.t ;j,'cili c Iil| 1,0u1iItV I'l l a I ti rh..ravt'rr; except 
protein content. This indicates tht. Irpor tance of nii-add I t lye gene 
action. Out of 21 crosses, the best specific combiiatlons were PLB x 
Premier for pod length and protein content, P1111x EC (I1011for plant height 
and seed yield/planL, Premier ECt: 10016 for plant height, and IC IO01 x 
Local for seceds/pod, seed yield/plant, and protein c,Ittvnt. The results 
demonstrated that favorable additive p n vt; are present In the parents 
involved in these crosses for yield and yield components and could be used 
for obtaining desirable genotypes thro Zh hyhridization and selection 
breeding programs. [CIAT! 

0828 
*SINGH, P. 1983. EL programe y estraregia de mejormaiento 

genetico del porato Alubia pare Argentina en el CIAT. In Reunion 
Temi cB NaclonaL de Poroto, I, Tucuman, 1982. Tucunan, Estacion 
ExperimentaL Agro-Industrial Obispo CoLonbres. PubLi wcion 
MiswLansa no.74. pp.29-48. 

0829 
25881, STAVELY, J.R.; STEINKE, J. 1985. BARC-RUST RESISTANT
2, -3, -4, AND -5 SNAP BEAN GERMPLASM. HORTSCIENCE 20(4):779
780. ENGL. SUM. ENGL., 7 REFS., ILLUS. (PLANT PATHOLOGY 
LABORATORY, BELTSVILLE AGRTCULTURAL RESEARCH CENTER-WEST, 
AGRICULTURAL RESEARCH SERVICE, UNITED STATES DEPT. OF 
AGRICULTURE, BELTSVILLE, RD 20705, USA] 

THE WHITE-SEEDED, GREEN-PODDED BUSH SNAP BEAN GERMPLASM LINES, BARC-
RUST RESISTANT (RR)-2, -3, -4, AND -5, THAT ARE THE 1ST SNAP BEANS 
HOMOZYGOUS FOR RESISTANCE TO ALL AVAILABLE USA RACES OF THE 
PATHOGEN, WERE APPROVED FOR JOINT RELEASE BY AGRICULTURAL RESEARCH 
SERVICE-UNITED STATES DEPARTMENT OF AGRICULTURE AND THE NEW JERSEY 
AGRICULTURAL EXPT. STATION IN FEB. 1984. (AS (EXTRACT)]. 

- 0830 
25368. STAVELY, J.R. 1982. THE 1981 BEAN RUST NURSERIES. 
BEAN IMPROVEMENT COOPERATIVE. ANNUAL REPORT 25:34-35. ENGL. 
2 REFS. (UNITED STATES DEPT. OF AGRICULTURE, AGRICULTURAL 
RESEARCH SERVICE, BELTSVILLE AGRICULTURAL RESEARCH CENTER, 
BELTSVILLE, MD 20705, USA)
 

RESULTS OF THE INTERNATIONAL BEAN RUST NURSERY (IBRN) WITH 100 
ENTRIES AND THE UNIFORM SNAP BEAN RUST NURSERY tURN) WITH 107
 
ENTRIES, FIELD-TESTED IN 1981 IN USA, ARE REPORTED. FIFTEEN IBRN
 
LINES WERE RESISTANT TO RUST AT ALL LOCATIONS: REDLANDS GREENLEAF 
B, REDLANDS GREENLEAF C, CCGB 44, NEGRO JALPATAGUA, COMPUESTO 
CHIMALTENANGO 3, CARIOCA, V3249-13-IC, G1089-IC-1C, OLATHE, BAT 41, 
BAT 1155, BAC 58, A-62, A-140, AND PARANA. SEVERAL IBRN ENTRIES
 
SHOWED DIFFERENTIAL REACTIONS AMONG THE 3 LOCATIONS 
 [NORTH DAKOTA, 
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BELTSVILLE, AND SAGINAW). THE MOST RESISTANT URN ENTRIES OVER ALL 
LOCATIONS WERE G700, NEP-2, AND B-190. (CIAT).
 

0231 
8005 STEVENS, NI.A. and FRAZIER, W.A. Inheritance of oct-l-en-3-ol and linalool in 
canned snap beans (Phaseolus vulgaris L.). Proceedings of the American Society for 
Horticultural Science 91:274-285. 1967. Engl., Sum. Engl., 8 Refs., Illus. 

Phaseolus vulgaris. Inheritance. Analysis. Crossbreeding. Maturation. Pods. Genes. 

The inheritance of oct-I--en-3-ol and linalool in french beans was studied in F I and Fi progeny 
from reciprocals of the crosses FM-IL x G-50 and FM-IL x Romano by a gas chromatographic 
techrique using gas-entrainment on-column trapping. The concentration of oc!-I-en-3-ol and 
linalool in the pod was influenced by stage of development. The concentration was relatively high 
in the young pod and decreased with maturity. The inheritance study indicated that (I) the 
concentration of oct-l-cn-3-ol is simply inherited. FM-IL. is dominant over both G-50 and 
Romano. (2) Linalool concentration appears to be simply inherited with an additive gene. The 
F,progeny of FM-IL x G-50cro:ses gave agood fit to the expected 1:2:1 ratio.-The F progeny of 
FM-IL x Romano crosses fits neither a 1:2:1 ratio because o too few parental types nor a 1:14:1 
ratio because of too many parental types. It is believed that the inheritance of linalool in FM-IL x 
Romano is also controlled by a single additive gene. The tailure to obtain a fit to a classical ratio 
was probably due to difficulty in delineating parental types because of the maturity effect. (3) 
Reciprocals differed relative to distribution of oct-I-en-3-ol content. The difference was 
expressed as an increase in the no. of progeny with the same concentration as the maternal parent. 
Reciprocal differences were less apparent or absent for linalool.(Authors summary) GO! 

0832
 
16464 SUMIAIY INPOiL.VI'ION from national haricot bean variety trials. 1972.
 

Ethiopia. 6p.
 

Phascolus vulparis. Cultivars. Snap beans. Planting. Timing. Weeding. 
herbicides. Yields. Ethiopia. 

Trial !ites for evaluating haricot bean var. in Ethiopia in 1972 are 
described. For each site information is included regarding: planting date, 
days to maturity, location, alt., soil type, preceding crop, amount of 
fertilizer (kg/ha), row s;pacing (cm) , planting method, ra infall during 
growth cycle. ..ata o yi h (q!ha) e! var. tei.tcd at the dif,,-:ent site's, 
diseae incidelic, of rust 0 rcm,.'ce nn,i a atoo' and leaf spot for each 
var., yield.u ta-od in sat nu,,uiatc triah aiid in - ch'ecica] weed 
contro, trial:; :r. goveln. Suna:ryvb" F.G. lrans;. hy I..Y.F. Gil 

0233 
22079 TANZA ;IA. MINISTRY OF AGRICULTURE. 197L. Beans (Phasueslur vulearis).
 

In . Grain Legume improvement Report 1975-197r. Dar es Salaam, 
lanzania. pp.62-75. Engi.
 

Phaseolus vulrari. Snap beans. Cultivars. Adaptation. Yields. Insect
 
control. Fertilizers. Selection. Plant breeding. anzania.
 

Resultr of grain legume Improvement triali carried out in 1975-78 in
 
Tanzania are presented. In French bean var. trials, cevere attacks of
 

Xanthomonas phasecli were reported in 1975-76. Cv. Naz pave the highest 
yield: (862 kg/ha) in 1976. Cv. maturity varied between 62-70 days. In the 
Tanzania bean Var. Trial (1977), cv. Monroe gave the highest vield (1457 
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kp,;ha). Most were
cv. susceptible to at least one 
major disease. In
pr.-liminary field trials at Lamungu moisture stress affected the expt. In 
International Bean Yield and Adaptation Nursery 
trials, cv. P-458, P-402,
P-392, and P-755 nutyielded local check Canadian Wonder. A total of 300 newgermplas; lines from EAAFRU (currently the Kenvan Agricultural Research
Institute-, RI) wore evaluated 
at llonga and 746 lines from CIAT were

evaluated at Ilonga, Mbeya, and Lyamunpu. From these, 125 were 
selected for
fu'.ther testing in 1978. In the Uniform Cv. Trial 
(1978), P311-A-L had the
highest yield at Lyamungu and Gairo 
(2818 and 226) kg/ha, resp.). In the
Prelimiter" Yield Trial, 
50 outstnding lines were selected. 
Single plant
selections from 60 bean crosses from CIAT were evoluated and promising ones
 are being multiplied. About 90 kg of nurified Cai.adian londer seed has been

given to Arusha Seed Farm for multiplication. Insect control and fertilizer

trials are renorted (1975-77). Tables with data on 
all trials conducted are
 
included. (5tunnary by I.B.) (C.
 

0834
 
27247. WEAVER, M.L.; TIMM, H.; SILBERNAGEL, M.J.; BURKE,
 
D.W. 1985. POLLEN STAIN:ING AND HIGH-TEMPERATURE TOLERANCE OF
 
BEAN. JOURNAL OF THE AHERICAN SOCIETY FOR HORTICJLTUFAL 
SCIENCE 110(6}:7S7-799. EN. SUM. EN,, 13 REF., IL.
 
WESTERN REGIONAL RESEARCH CENTER, UNITED STATES DEPT. OF
 
A3RICULTURE, A3RICULTURAL RESEARCH SERVICE, ALBANY, CA 94710, 
USA I
 

VIABILITY OF POLLEN GRAINS OF ISOGENIC SIBLING rPASEOLUS VULGARIS 
SFLECTIOAqS OF KNOWN TOLERANCE AND SENSITIVITY TO HIGH TEMP. WAS 
COMPARED WITH THAT OF A COMMON PARENT BEAN SELECTION (5BP7) AND A 
COWPEA CV. EXPOSURE OF NEWLY OPENED FLOWERS TO 35 OH 41 DEGREES 
CELSIUS REDUCED THE VIABILITY OF POLLEN GRAIN4S IN ALL BEAN 
SELECTIONS. POLLEN OF ALL SIBLING SELECTIONS WAS LESS AFFECTED BY 
HIGH TEMP. THAN POLLEN OF THEIR COMMON PARENT, SUGGESTING 
TRANSGRESSIVE SEGREGATION OF FACTORS FOR HIGH TEMP. TOLERANCE. AT 
41 DEGREES CELSIUS, MOST POLLEN GRAINS WERE DESTROYED IN THE
 
PARENT BEAN 
 SELECTION AND THE 2 HIGH TE4P.-SENSITIVE SIBLINGS, 
WHEREAS 44-55 PERCENT OF THE POLLEN GRAINS APPEARED TO BE VIABLE IN 
THE 2 HIGH TEMP.-TOLERANT SIBLINGS. POLLEN VIABILITY OF THE HIGH 
TEMP.-TGLERANT COWPEA CV. WAS NOT REDUCED BY TEMP. TO 41 DEGREES 
CELSIUS. POLLEN STAINING INDICATED AN INTERRELATIONSHIP BETWEEN 
POLLEN VIABILITY AND TOLERANCE TO HIGH TEMP. STRESS AMONG THE 
SELECTIONS. rHE TECHNIUUE DESCRIBED IS THOUGHT TO HAVE THE 
POTENTIAL FOR RAPID SELECTION OF HIGH TEMP.-TOLERAff GENOTYPES IN 
HYBRID POPULATIONS. (AS). 

083523386 WYATT, J.E. 1984. An indehiscent anther mutant in the cc-on
bean. Journal of the American Society for Horticultural Science
109(4):484-487. Engl., 
Sum. Engl.. 15 Refa,, Illua. [United States
Dept. of Agriculture, Agricultural Research Service, United States
Vegetable Laboratory, 2875 Savannah Hwy., Charleston, SC 29407, USA)
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Phaseolwa vulgaris. beans.
Snap Plant breeding. Mutation. Pollination.
 
Cross-pallination. Self-pollination. Crossbreeding. Anthers. Buds. USA.
 

A mutant with indehiacent anthers (IA) was found insa snap bean line. The

IA character was associated with absence 
 of modification oi the
 
longitudinal anther 
suture, which resulted in nearly complete failure of

anther dehiscence and self-pollination in IA pinats. Pollen from IA plants

was fertile, and normal pod and seed production was achieved by crushing

the anthera and hand pollinating either mature 
 buds or flowers.
 
Conventional cross pollinations using freshly opened flowers on IA plants

resulted in a low incidence of selfing. In a field planting of IA and
 
normal plants, 94Z outcrossing was 
measured in IA plants. (Author's

sumary) GOl 

0836 
15819 WYATT, J.E.: FASSULIOTIS. G.; JOHNSON, A.V.: HOFFMAN, J.C.;
DEAKIN, J.R. 1980. B4175 root-knot nematode resistant snap bean breeding 
line. HortScience 15(4):530. End., Illus. 

Pihaseolus vulgariS. Snap Leans ,-,ijtiv;rs Hqst-!.nts fnistance. Aleloidog.1ne incognita. 
Dwarf beats. USA. 

134175 is a new breeding line of bush snap bean with resistance to the root knot nematodes
(Afeloidogine incognira). Their origin and agronomic characteristics are described. (Sum
rnary by E.G. Trans. by L.M.F.} GOI E0S 

0837
 
21381 YASSIN, T.E.C. 
 1979. Fasulia tPhaseolus vulcaris). (keans). r,

Ed-Damer, Sudan. hudeiba Perearch S:ation. Annual Report 1971-1972. 
Ed-Damer. pp.27-2S. Engl.
 

Phaseolus vuicaris. Cultivars. lechnology evaluation. Yields. Yield
 
components. Adaptation. Maturation. Snap beans. 
 Sudan. 

In trials conducted at liudeiba and Sln/eni (Sudan), in a randomized block
 
design with 3 replicates, var. kRd Me:ican, R0/2/I, R1./!3, Rl/5, 
 R1/7,

R1/25, and Great Northcrn No,. 5 pre.c-ted yields, of 774 and 921. 659 and

780. 669 and 767, 473 and 7Y_, 613 and 748, 761 and 728, and 582 and 724

kg/feddan (1 reddar. = 0.42 ha), resp., at both 
 sites. Nine lines selected
 
for curl'y top resistance, and RO./2/i and Red Mexican, were grown in
 
randomized blocks with 5 replications. Signifi cant d"ffcrence,: were
observed in seeds/pod, seCd Wt., 0aa,\f tc 507 flowering and to maturltv. 
Recently acquir,_d lap bean material was comletely 'illed at the seedling
stage, which may have been due to the high salt content of the plot. 
(Summary by 1.1..)c01 

HOO NUTRITION 
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10687 BRENNER, A.M. etal. Quality control standards for cooked frozen green beans 
held on a steam table for varying holding times. Journal of Food Science 43:1066-1070. 
1978. Engl., Sum. Engl., 33 Refs., Illus. 

Phaseolus vulgar s.Palatability. Cooking. Cultivars. Temperature. Laboratory experiments.
Experiment design. Statistical analysis. Seed color. Water content. Human nutrition. 
Consumption. 

Two var. of whole green beans, prepared by steaming, were held on a steam table ( > 60'C) with 
portions removed at 10-man intervals up to 60 min. Dominant wavelengths and Instron 

302 



measurements for force, shear peak area and work were determined for the 7 holding periods:Var. were inherently different in color (P < 0.01). Holding time affected dominant wavelength (P
<0.01), Munsell color (P < 0.01), force (P < 0.05) and vork (P < 0.05). Texture, color andoverall acceptability were evaluated by a trained sensory panel; a consumer panel also evaluated

overall acceptability. Orthogonal comparisons of sensor' and objective evaluations for dominant
wavelengths, force and work were linear. Acceptability scores were highest at 30-min heatedholding time. Statistical analysis indicated that objective quality control standards could be
defined by a range of Munsell colors or dominant wavelengths andlor force and work 
measurements obtained at optimum holding periods. (Author's summary) HOO 

0039 
22 10 CIIE1, K.H.; McFEETERS, R.F.; FLEING, H.P. 1983. Ferrert,ation
 

characteristics 
of heterolactic acid bacteria in green be;,iijuice.
Journal of Food 
Science 48(3):92-966. Engl., Sum. 15
Engl., Pefs.,
II Itis. [Food Fermentation Laboratory, Dept. of Food Science, North 
(rlMna State Univ., Pialeigh, NC 27650, USA] 

s
rheol_i vulparis. Fermentation. Processing. 
Sugar content. Snap beans,
USA.' 

Green bean 
juice was fermented with 
10 species (14 strains) of heterofer
menttive and 2 homofermentative 
lactic acid bacteria to select organisms
which migb,: be used to carry out 
a complete fermentation. Lactctacillus

cellobiosus 
was the only organism 
to remove all fermentable sugars from
bean juice with or without 2.5Z baCI. Nlnc other culture; used from 75 to
95% of sugars. 1. ccllobiu.!sus also produced 
 the lowest final pH among the
It strains. A complete' analysis of and
major ferment.,tloll substrates
products was done for each organism. Fermentation balance calculationsshowed a range from 74 to 1321 C recovery. These bacteria showedconsiderable variation in ability to degrade malic acid and 
 to form
mannitol and acetic acid. (Author's summary) 1100 

0840
 
21741 ClEN, N.-H.; XcFrHETERS, R.F.; ,-LDIINC, 
 F'.P. 1,953. Stabilit\, ofmannitol to Lacrobacrllus plantarum degradatior in green bean, fermentedwith Lactobacillus cel(iobiosun. Journal of Fo,, Science 45(3):Q72-974,

981. Lngl., Sum. Enpi., 13 hec.;., Illus. ['Inited States Dept. of Agri
culture, P.O. box 5578, Ralcigh, NC 27650, USAI 

Phaseolus vulvaric. Fermentation. pil. Snap beann. USA. 

Mannitol. in fermented green bear juice, wan converted to lacti: acid byL.actobacillus rlantarum when ,initial pf!war raise(! to 3 n However, at pi1nannitol wa: stablf te anaerohic degradation h%- a 10 colon. formingunits/mi inoculum of 19 strain,, of I. nIantarum and 4 isolatedhomofermentative lactobacilli. Several strainE, were capable o: limitedmannitol degradation at initial pi 3.7. Complete2v fermented beans wermicrobiologically stable for at least b m. under anaerobic conditions at27*C. It is possible 
 that heterriacrtic acid-fermented vegetables are
microbiologieally 
stable provided fernentable ,,uparr are removed and plh is
 
lowered below 3.7. (Author's summary) HOll
 

084120891 GIBRIEL, A.Y.; 
 ASIIHAWI, I.; EL-SAIIRIGI, A.F.; SOLIHAJI, S.A. 1976.
Determination of thermal process time of Egyptian* canned foods. Annals

of Agricultural Scienre 
(Egypt) 5:155-161. Engl., Sum. Engl., 4 Refs.,
 
Illus.
 

Phaseolus vulgaris. Canned beans. 
Snap beans. Processing. Heat 
treatment.
 
Timing. Egypt.
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An expt. was conducted to determine the 
thermal process time required for
 
canned products (orange, 'guava and mango juice; 
tomato concentrate; green

beans; peas; okra; horse beans; 
and white beans) to maintain the rate of
 
spoilage accepted by the international market. Thermocouples were used to
 
measure the rate of heat penetration in the canned products. Retort temp.
 
was 120"C for canned vegetables. The improved general method %.as used 
to 
calculate thermal process time. Calculated holding times for canned green
beans on the basls of Bacillus megaterium and B. ntearothennoohilus
 
resistances 
were 12.6 and 152 min, resp., at 115.6°C. The holding times
 
for canned white beans were 34, 47, 23, and 27 min 
at 120C. (Summary by
 
T. F. ) 1100 

0842
14209 JONES, A.T.; PFLUG, I.J.; BLANCtlETT, R. 1980. Effect o fill weight 

on the F-value delivered to two styles of green beans processed in a 
Sterilmatic retort. Journal Foodof Science 45:217-220. Engl., Sum.
 
Engl., 3 Refs., Illus.
 

Phaseolus vul.gris. Snap beans. Canned beans. Cooking. Processing.
 

The effect of fill weight on the F-value delivered to 2 different styles of
 
green beans heated in a FMC Sterilmatic processing continuous cooler/cooler
 
was evaluated biologically. Four different fill wt. of each 
product,
 
French-style 
and 1-in. cut green beans, were evaluated. All tests were
carried out at least 2 times. F-values were measured using biological
indicator units filled with a suspension of Ilacillu.,! stearothurr'onhilus 
spores and calibrated at 121.0'C. The F(250'F)-value decreised 2-3 main. 
when the fill wt. in 300 x 406 cans was increased from 11.5 to 13.0 oz. 
(Author's summary) 1100 

0B43
 
21743 
 MONTVILLE, T..%; CONWAY, *.E. I10,2.1eidation-reduction tentiais 

of canned foods and their ability to support ClostrdiuM bctuinus. 
toxigenesis. Journal of Food Science 47(6):i179-1-bg. Lug2.. Su:. Fugl.,
22 Refs., Illus. [U.S. Dept. of Agriculture, Eastern Regionci l'esearch 
Center, Plant Science Laboratory, 600 E. Mermald lane, PhiladeInhia, PA 
19118, USA)
 

Phaseolus vul aris. Canned beans. Snap beals. Intculation. Cios ridiu 
botulinum. io:sins. USA. 

Oxidation-reduction potentialv (Ilh) of canned ioods ranlled from -et to -438 
mV. Foods packed ii.Class had higher redo: potcntials that: those hac,.dc;: 
cans. Only 4 out of 2!iproducts; tested reached positive redox values after 
exposure to air for 2. h at 4'C. Lach produrt Was inoculated v!th Z 
suspension containing 10V heat shocked (h01L. 10 rin) spore: oi Ciostridiumhotulinun. lnoculated containers of mus;iroor.!;, whole co.l,, cre. c .r., 
asparagus, beef gravy, kidney beans, green beans, crear ot susi co. soup,
cheddar cheese soup, and lima beans supported toxin production by C. 
botulinum; potatoes anf: beets did not. (Author's sumnary) H00 

0044 
22276 PRESTAMO, G.; FUSTER, C. 1981. lofluencia de diferentes tlatamien

tos tirmicos en is conscrvaci6n de judlas verdes.congeladas. (, ,mbios en 
Is textura y actividad enzimitica. (Influence of diffeient heat
 
treatments on the conservation of frozen green beans. Changes in texture
 
and enzymatic activity). Alimentaria no.123:69,71-73. Span., Sum.
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Span., 9 Refs., Illus. 
IInst. del FrIo, Ciu'dad Universitaria, Madrid-3,
 
Espafia]
 

Phaseolus vulgaris. Snap 
beans. Heat treatment. Seed. Seed characters. 
Storage. 

Samples of the green bean var. Blue Lake 274 
were lab. blanched in boiling

water for 1, 2, or 
3 min, blanched in steam at atmospheric pressure for 5
min, or commercially blanched for 3-4 min, and compared irh fresh
 
(untreated) controls. All sampler 
were frozen at -30'C and stored 
at

-20°C. Tcsts of texture (shear strength) and peroxide value carried 
out at

intervals up 
to 14 mo. showed than samples blanched in boiling water for 
2-3 min had the best texture and sensory qualities after 14 mo. at -20C.
 
(Summary by Food Science and Technology Abstracts) 1100
 

0845
 
18589 SUDDENDORF, R. F.; WRIGHT, 
 S. K.; BOYER, K. W. 1981. Sampling

procedure and determination of lead in canned fo,3s. Journal of the 
Association 
of Official Analytical Chemists 64(3):657-660. Engl.. Sum.
 
Lngl., 6 Refs., Illus.
 

Phaseolus vulgaris. Canned beans. Analysis. Pb. Snap beans. 

A method is presented for improving within-can homogeneity and sinplifing

th deLtermination 
 of Pb i,. canned foods. The et ir, Content of L canned
food product i.s blended with 2N HN0, and allowed tc stand is h; thei, the
sample is again blended and a subsamle is taken. The subsample is digested
by wet ashing using nitrir acid-perchloric acid or nitric acid-sulfuric 
acid-hydrogen peroxide. The ph of the sample i adjusted wILth ammonium 
hydroxide, and the Pb is extracted into butyl acetate as the
pvrrolidinecarbodithioate complex:. Ph cnon. is determined by LlamL atoMic
absorption spectrometry. Recoveries of Pb ranged irot 9'-104Z for added 
100-mesh Pb particulate. Within-sample variability for green beans was
reduced fret, 37% obtained with blending alone to 3.7% using the proposed
procedure at the 3.1 microgramsig added Pb level. Variability was 7.6Z at
the 0.68 microgram/g level and 16.4% at the 0.20 microgram/g level of added

Pb. The use of nitric acid-sulfuric acid-hydrogen peroxide for digestion
has the advantage of not forming a precipitate during the neutralization
 
step, as occurs when nitric acid-perchloric acid is used for dissolution. 
(Author's summary) 1100 

0846
 
24455 
 VAN BUREN, J.P. 1984. Effect!; of salt,; added after cooking on the 

texture of canned snap beans. Journal of Food Science 49:910-912.
Engi., Sum. EngI., 17 Ref,;., Illus. [Dept. of Food Science & Technology,
Coraell Univ., Geneva, NY 14456, USA] 

Phaseolus vulgarls. Pods. Na. 
Snap beans. Seed characters. Cooking. USA.
 

Soaking bean p |s in NaCi solutions caused decreases in firmness and
 
increases in Ca solubilizatLion as the 
 NaCl conc,. Increased. CaC soak
solutions increased firmness of ppds previously softene4by soaking in KCl 
solutions. Chlorides of Na , C, ~I,i NtHI , and fig , and Na acetate 
caused softening. LiCl causE4 the most softening, while MgC1, caused the 
grewtesr solubilization of Ca . Salt-induced softening was accompanied by
Ca displacement. Firmness of salt-softened Pods was further decreased by
subsequent 
removal of the salt, indicating an elvctrostatfc component as a

minor factor in pod texture. (Author's summary) 1100 
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0847 
14263 WILKINSON, R.E. er at. Turnip green, cucumber, snapbean. and southern 
pea response to pesticides in intensive-cropping sequences. Journal of Agricultural
and Food Chemistry 27(4):900-905. 1979. Engl., Sum. Fngl., 13 Rcfs. 

Phaseolus vulgaris. lntercropping. Fat content. Protein content. Pesticides. Toxicity. USA. 

Fatty acid contents and % total N determinations were made for turnip greens, cucumber, 
snap beans, and southern peas grown in intensive-cropping sequences utilizing multiple
pesticide applications. Relatively minor changes in fatty acid quantity and quality or % N 
were found. The major observation is the stability of crop quality in plants eyposed to 
multiple pesticide applications or residues. (Authorssummary) HOO D02 

H01 Foods and Nutritive Value 

0848 
22945 BLIUME.NBERG, L.S.; SNIDEb, S.; VOLLHAR, E.K. 1982. Quality of green


beans and energy required for high temperat'ure processing. Home
 
Economics Research Journal 11(2) :143-148. Engl., Sum. Engl., 25 Refs.
 

Phaseolus vuluaris. Canned beans. Snap beans. Dietary value. USA.
 

Investigations were cat tied out to meauure and compara energy consuwption

and ascorbic acid retetior: when green beans were caoned at 15 lb/in'g for
 
15 cin and a: 10 IL/In g tor 
 43 :Mr. compare uith the USDA recorltLended
 
procedures (I 1-.L'oT 2, min) . Processing; beaa; at M Ilb/in'g for 43
 
min required ,igpt firantlev n::, eocrj, ,tha , I ' tratrents,
othher No
 
significan: we!(rc:. tl. m
We , ' a rt'.A ir',I!,crhir acId
 
retentio (Itvtero: -p1:1 Ii;.'ia:ini a'. ;:oTd
,d ri I' il ea".4:Fr 
quality (1icated by lr.; , tSO tert;5 otarre -isat'ler shear
 
values). (but:ary by i-, - ; "lt. lopn Absrra t!.;) 121
 

0049 
16086 N . 1 A...\ ilAi .I. .Microheteroeeneity ofglobuh,1" tR(W 
lin-I storaye prilfo Irn I Ilrt'h bean witlisxlectrolocusing. 11nt11Physiooge 
66:838-840. I 1 nvi . I nel.. tI k i,.. llus. 

tPhascotv rU learie. Snap he in.Seed. Prt,teiv. Ii enohemistry. Analysis. 

,r to:::,: iot.leul:, 1-rench 
dimensional -l.1!ectr1pl::rc st:c;Wred a Iore c mple\ system for 

The major stora, rt,w li tI bean wi. andyzed b% 2
,. ;r,,t., p ttern: 

globulin-l prott t thl,.t : 3 IolFptldes , and ). dilrerinp in lmol. wt.,,d-! vts 

lsoclcctrofocusr, .n aly., o! iMdual protein
i ro. showed that each c.\ihiited charge
microleteroveneOtN oci a nibir p13 itllpe. lsteccctrolocusitg banding patterns inay help to 
understand the relaitrio .hip, betneen tile globulinll polypeptide subunits. (Author's Seut. 
mar3,) 1101 

14398 BUESClER, R. and l)..\xMs, and storage on.. K. Influence of packaging
quality of prc-snipped and cut snap beans. Arkansas I-arin Research 28(4):14. 
1979. Engl. 

Phaseolus vulgarft. Canned beans. Storage. Nutritive value. CO,. 0. Deterioration. 

Snap beans (var. Early Galatit -kere washed, sized, snipped (destemnied) and cut 
into 3.8 cm lengths before storaalg for 0, 7 or 14 days at 7'C in (a) open pans, (b
perforated polyethylene (11L) baes, (c) sealed Ill bags or Id) as tel but with internal 
atmosphere adjusted to 35-Js CO, '20% 0, . Atmospheric composition was measured in all 
packages. In (a) it was similar to the ambient air; in (b)CO, levels increased and 02 
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declined slightly, a trend which was more marked in (c). where CO 2 levels reached 
17% and 0, dropped to 6% after 14 days: in (d). CO, levels dropped to 24% and 0, to
5% after 14 days. Packaging had a significant effect on quality as measured by wt. loss,
shear press values, pli, titratable acidit., colour difference meter 'a' - value and sensory 
scores. Package (c) provided the best conditions for 14 das holding of prepared snap
beans. (Sumrnar.l, by Food Sctencc and Tt chnulo 3.1 bsrracrs" 1101 

0051 
14254 IUESCHER, R.%\ and I)tILRTY, J.I. Carbon dioxide inhibits phaseollin
accumulation and improves quality of frozen snap bean.. Arkansas larm Research 
27(31.11. 1978. Engl. 

Phaseolusvulgaris. CO,. Phaseollin. Phvtoalexins. Digestibility. Dietary value. 

Initial phaseollin content of broken bean pods was 2.9 mg/g freslh wt. and after exposure for
24 h at 27°C to air or to air containint 30% C'OMwas 29.- and t,.2 ug/s fresh wt., resp.
Exposure for 12 h to CO, enriched air gave intermediate results. broken-end discolouration 
followed a similar trend. (Sumirrv b . 'l: Crot, .Abrracrs 1101 

0B52 
14208 COLLINS, I.L. Quality of canned and frozen snap beans grown in Tennes

see. Tennessee Farm and Ioni - S.-ience i 1i0 12-14. 1 7). I n:!., 4 Rels. 

Phascolusruaris. Canned beans. Nutriti e value. I-oml teclnology. 

Freshly hiri ested snap hean ): 2 %5.1:.. -t!. , -1 , 's.<.t '. , coil, skin,, leaves),
6.9% pod s ,,e :,ize 1, 62.4& ,. .;e , r's 2 .int, . . , :. occ 3, andl Hunter .
(lighniessi. :t egrecnness) am! P ,,rer s.c *:.-...... ';p. beat., of pod
sieve site 2 '' ercither canne, , tr,-.:::. 'u :-x.ta wr , ',ared by lanlcling in 
water at for 3 . ' .; , -r1701 Iin, !illin '_ . . 2 c : c-aii, g einm "kitlh boiling
,,ate! atid idding I teaspoot! sa, ' :' , '.IJ I t . ' 'F° for 20se 
mi : after processing the ccm,. , ':1 . , Ino. 'efore;!"I :.!'. ur' tt 
evaluation. ! rol/en hemns '' r7 ' 16. ' 11W Oli ill 
' atel,1 a tray i. , , -.. . . . . , . ; ' 	 ,:IJ held at

(. I fosr 6 mo. before s , m 	 'o,,- .. ,I ' i . upilermal -' 
.,loilghi !n lipnCetranc-, 0 '! ,, Al . I t :dated.'' , r s AN. 
'ahle; lor th'. 25 val. otl cai l', ..1 ! . , . ii nr ' A eUC, . and 30.1, 

values (I. , and 1 ill)" *,.' ,hn. I '' l''-rap-' trance. 2.5 
.12d 2.',' 1 TrI r; 4 - ! ' . . '',r !,mi! t i, ai m; ._,!tit, :m ! " t; es!tkNIc' 

,force) lot cafllhotd bean; .r, 	 .... O' ".!I,! ...-. 	 .1 Scti-Ca-cie.! Techno
logy .. I ,srraers: 1101 

19960 DAV'S, :%.K.; T , C.!.. 1,2. Ei ect of pr'-prprocessing
variables and omlrslion or ot qui:i characteristics of canned snapsalt !tyv 

beans. Arkanbas Far- tsearc( 31 (.'3. hngl.
 

Phasool,,!7 	 vulv ari . Snap 1.1:0,s. "trm.-' 1eant-. teat trrt:r::ent . feed charac
rers. Procet-ing. USA.
 

Snap bean 	 var. Gallat t. V: ev 't,- cla,r!,f:itd lnti 2 51ev- sfirs; it was'ttechanclca! 	 sy ' ipped tatc i.'i' plec.' at,! blanche! i for 4 i-.in. The 
'v5, 'a tertl e 'nm, i:r cii s-ter' lol .i-v-raI miln, or filledle '50,1,)

hot ir 30. :'. 4(i "P" i'im,ir . - c n, U. " a , (! ,o ' .t-. l, , b Imi nr, water. 
Salt at Sias adre,: l ,x., ! d,- , the i m: '-'thier exhausted inw. either 
live stea". for 8 irin or not e;tant. Al retr oe it ,, tile cans were 
processed for 21 min at 22'F, coaled and stored at root temp. Samples 
were examined at 3 days, and at 8, 12 and 16 me of t orage. Nlone of the 
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treatments showed a significant effect 
on the green color; salt omission
 
had no effect on either 
the wt. or the color of the processed snap beans.
 
However, samples with 
no salt showed increased firmness and significantly

less sloughing than salted snap beans. 
 These results indicate that

exhausting 
snap beans should be 
 avoided unless required to obtain
 
satisfactory vacuum in the 
cans. (Summary by EDITEC) 1101
 

0854
 
16745 DAVIS, D.R.; COCKRELL, C.W. 1978. 
 Factors affecting internal caLn
 

pitting in canned snap beans. Arkansas Farm Research 27(6):7. Engl.
 

Phaseolus vulearis. Snap beans. Canned beans. Storage. Tempcrature.
 

Snap bean cv. Early Gallatin was 
canned using commercial procedures in tin cans in order to determine the components responsible for can pitting and 
methods of preventing it. Sample cans were stored at room temp. 
or at 38'C

and examined periodically 
over a lb-mo. storage period. The tin coating

wt., can vacuum, and storage temp. 
all had a pronounced effect on pitting

severity. Heavier tin-plate cans (1/2 Ib) had 
significantly less pitting

than those with a lighter tin plate (1/4 lb) at all storage periods and at

both temp. Twenty percent of the cans stored at room temp. were 
perforated

after 16 mo. There were no significant differences in pitting severity

between high and 0
low vacuum treatments when 
cans were stored at 38 C, but
 
at room temp. at 10 mo. storage the difference in severity of pitting was

highly significant 
for low-vacuum samples. This difference was 
nor apparent

at 16 mo. The incidence of can pitting increased with storage time 
at both
 
temp. (Summary by EDITEC. Trans. by L.N.F.) 
1101
 

0855
13546 ELKINS, E.R. Nutrient content of raw and canned green beans, peaches,
and sweet potatoes. Food Technology 33:66-70. 1979. Engl., 6 Refs. 

Phaseolus vulgaris. Canned beans. Nutritive value. Vitamin content. Mineral content. 
Composition. Analysis. 

Nutrient characteristics of green beans, clingstone peaches and sweet potatoes were studied
0, 6, 12 and 18 mo. after heat prucessing and storage. All 3 products showed excellentretention of riboflavin, niacin and carotene during heat processing and storage. Ascorbic
acid was lost by oxidation at canning and by nonoxidative reaction with storage, whereas
the primary loss of thiamin was at processing. Slight losses of carotene may occur and 
carotene was partly isomerized during processing, the isomers containing less vitamin A
activity than the original albtrans--carotene. Blanching of green beans leached water-soluble 
minerals but there may also be mineral uptake from blanching water and canning brine.
Peaches and sweet potatoes only showed increases in Fe from canning and peches plated
out Cu on the bare tinplate of the can. (Summary by Nutrition Abstracts and Reviews)
HO1 

0856
 
21069 GEBRE WOLD, h.A. 
 1976. Results of feeding trials with crop residues
 

in Ethiopia. Ethiopia, Institute of 
 Agricultural Research, Annual

98
Research Seminar no.6. pp. -106 . Engl.
 

Phaseolus 
vulgaris. Snap beans. Animal nutrition. Diets. Nutritive value.
 
Ethiopia.
 
Several 
crops residues were evaluated 
in feeding trials in Ethiopia in
1975. A finishing expt. lasting 100 days was 
conducted at Adami Tulu with 4
 groups of 10 native cittle/group. Crop residues 
were haricot bean haulms,
 
corn stover, teff straw,* and corn cobs. each comprising 50% of the ration.

Other ingredleots were: molasses, noug cake, bone meal/meat meal mix, 
and
salt (20, 25, 4, and 1%, reap., for the haricot bean haulms diet). Values
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for emimal performance were as follows: av. initial wt., 193 kg; 
av. final

wt., 243 kg; av. daily gain, 505 g; av. feed intake/day, 7.4 kg; kg feedintake/kg livewt. gain, 14.7. Highest daily gain was obtained with corn 
cobs (541 g). Highest feed consumption was observed among animals having
the highest rate of gain, which also were the most efficient convertors of
 
feed consumed. Only small differences were observed in the 2 of fat, edible
 
meat, and bone. Boran steers weri fed with sisal residue supplemented with
haricot bean haulms, sunflower cake, and minerals in a pilot study to
determine the food value of sisal both 
in the fresh state and after

ensiling; likewise, an observation trial was conduced in Sidamo Province to

determine the quality of silage 
made from coffee pulp and a mixture

consisting of coffee pulp, 
corn stover, and haricot bean haulms. (Summary
 
by I.L.) NO!
 

0857

20651 GONZALEZ, A.R.; SISTRUNK, W.A. 
 1982. Snap bean studies, 1981.


Fayetteville, 
University of Arkansas. Agricultural Experiment Station
 
Mimeograph Series 299. 14p. Engl.
 

Phaseolus vulgaris. 
Snap beans. Cultivars. Processing. Climate require
ments. Cultivation. Yields. Growth. Canned beans. Harvesting. Timing. Seed
 
characters. Fibre content. USA.
 

Studies were carried out 
for several years on Lae quality attributes for

processing snap bean cv. Callatin Valley 50, NZ-385, BBL-92, 
Flo, Peak,

Pirate, 11-265, Blue Mountain, USDA-711, Epoch, 
Empress, and Paymaster.

Climatic conditions and cultural practices carried out the
during spring

and fall cropping seasons at the 
Main Expt. Station in layettevil]e, AR,

USA, are described. Parameters 
measured for the different cv. included

days to har-vest, yield, pod length, vegetative growth, canning 
characteris
tics such as *f seid, fiber, shear resistance, and organoiepcic evaluations
for both cropping seasons. NZ-385 and Epoch produced thin pods whereas
Pirate and Kentucky Wonder produced thick pods. Yields ranged between
6.7-14.8 t/ha in the spring and between b.9-17.3 t/ha In fall. All
produced pods with 

cv. 
low fiber 7 in both seasons; the small differences 

obtserved between cv. 
had no effect on the overall quality. (Summary by

EDITEC) HOI
 

0858
 
15415 GONZALEZ, A.R. and WILLIAMS, J.V. Effect of water stress on quality
of raw and processed snap beans. Arkansas Farm Research 27(6):3. 1978. Engl. 

Phaseolus vulgaris. Water requirements. Drought. Plant development. Pods. Maturation. 
Harvesting. Yields. 

Studies were carried out with the bean cv. Early Gallatin, Gallatin Valley 50, and Cascade. 
Water stress during pod development did not affect harvest time and pod length but de
creased yields and pod wt. The 3 cv. reacted similarly to water stress. (Summary by Horti
culturalAbstracts) 1101 

0859 
21737 Ct'ZMA'vN V., J.S.; kEYES D., C.L. 1981. Control de calidad en arveja

(Pisum sativum L.) y poroto verde (Phaseolus vulpiaris L.) appertizados.
(Quality control of canned peas and snap beans). Tesis lng.Agr.
Santiago. Universidad de Chile. 197p. Span., Sum. Span., Engl., 51 Refs. 

Phaseolus vulgaris. Canned beans. Seed characters. Snap beans. Chile.
 

A quality control was carried out on canned peas and snap beans marketed in 
the metropolitan area of Chile. French and split type beans from 5 
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iriaustries were analyzed. The international norms from FAO-WdO and thequality norms 
from the Instituto Nacional 
de Normalizaci6n were 
used for
the 
technological, microbiological, and sensory 
analyses. Pea and bean
samples were taken 
from supermarkets and subjected 
 to the following

analyses: 
labeling, physical characteristics, can dimension and capacity,

seal evaluation, 
metallic elements, brine, clearness of brine, pH, 
total
titratable acidity, total and alcohol-insoluble solids, color, texture, and
defects. Quality characteristics 
 such as appearance, color, texture,
 
aroma, sweetness, saltiness, 
flavor, and acceptability were sensorily

evaluated. 
 A sterility control using 2 incubation temp. (35 and 52%C) was
carried out in the microbiological study. The analyzed cans were of poor

quality since they differed greatly in 
the fulfillment of the requirements
of the different quality norms and in relation te those specified in thelabels. Alterations in microbiological quality 'ere only found in 
split

type bean samples. (Author's summary) HO
 

0060
18705 KOZL'P, .1.; SIST!.!"Nk, V.A. 1982. ('U-li"t', attrioute' Of feTrmCnted

and acidified green beans. Journal of Food Science -'(3: l001-l00S. 
Engl., Sum. Engl., 21 keis. 

Phaseolus vulgaris. 
 Snap beans. Canned 
 beans. Nutritive value. 
Paiatability. 

A study was conoucted with 2 styles and - blancl, methods on gree. Dean!:acidified with I of 4 organic acids or fermented. The beaus were comparedwith conventional canned beans for selected quality attributes. Analysesslowed that ac idi. ied and ; crmentjt bean: wrt acceptablL in color,
firret, ss, .nu flavor re:a rd less c1.1,style, bianch, or Ft oragL. Theacidified and lermented Oean, were much tirmer with les,: Elo ughiny thanconventional canned beans. M;::or dif:erunce-, were noted in nutritive valueof tae bean!;. Panel ratings for flavor of acidi fied bean; were notsignificantly different from those for conventional canned beans except infermented beans. Flavor differences in termented beans were probablycaused by flavor volatiles produced by the bacteria. Acidified and 
fermented beans should be suitable for many types of dishes. (Author's
sum.ary) HOIt 

0061 
2421H IAI'RF T, L. d l ti'I'n1t tlent t II 1Cicrie 'ur losteneurs en gluclde; assimil ii'.5 er en fibre,. alientallres de certainslegumes (clerlFs, carottes, blarlcots verts). Inci dence of heattreatsent on i1vailable Ca rbiohydtratet and dietary fiber content from somevegetables (celery, carrots, greei hear:;) . fledecine et Nlutrition19(2)(87-91. Fi., Sum. Fr,ngl., 12 , efes., Illus. ICentre de

Rech(;rches Foch . 45, rue denz ;a int s-l'res 75006 , Parl ;, 1rance I 

Plaseol!us vulFaris. Snap beans. Cooking. Iletary value. Carbohydrate 
content. Fibre content . Canned beans. Frarce. 

Studies were conducted to evalna te cff-ctr of rooking and canning on concn.of carbohydrates and fiber coun tltuelnt. in: ccl or:;, carrots, and greenbeans. Tables of data are given for row, boiled, and canned 3amples,including Dh, soluble sup.ars, fiber, and !lber constituents. Data forfrozen green beans are also given, Cooling or canning reduced the soluble sugars content ol celery .da ,::,1rot! hut ircd little effect oln fibercontent. Slow cooking reduced scluble andsugar fiber contents of green
beans: pectin: are pate ln lt iber r;rt i( o dedred dUring cooking,.
Canned and iluoen green l:n had ".; 1 igt 1% :-cr 1,!1, solule ;ugar andstarch contents thl, .low-cooked amplea.racs n !'lbet content Wvan lower inrained than in troze: green beans;, af; a cesult (nf pectin degradation during
heat treatoent. (Surimary by Food Science and "lec'hnology Abstracts) 1101 
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22248 LEEDS, A.R.; KHLLkLO, T.D.; KDABA, N.G.; LINCOLN, D. 1982. Haricot
 

beans, transit time and scool'weight. Journal of Plant Foods 4(l):33-41.

Engl., Sum. Engl., 10 Refs., Illus. 
[Dept. of Nutrition, Queen Elizabeth
 
College,' London W8 7AH, England]
 

Phaseolus 
vulparis. Human nutrition. Diets. 
Snap beans. Digestibility.
 
United Kingdom.
 

A preliminary investigation of some of the gastrointestinal effects of 
a
 
bean diet was undertaken: Eight women substituted some vegetables and meat
 
in their usual diet with 230 
g haricot beans for i4 days, preceded and
 
followed by 10 days of 
their usual diet. Whole gut transit time and daily

fecal output were studied, and records were kept 
of defecation frequency

and abdominal sympto=s th:oughout the study. Diet records were 
kept for he
 
1st 24 days. Dietary fiber intake increased from 22 to 49 g, defecation 
frequency fro- 0.97 to 1.18/dav, and daily lecal output from 115 + 15 to

150 4 1,, g/day, %'hcn the bean diet wae; t-ken. 
 Five subjects noted no
fyn-pt-ors other than an inereae in flatulence, but 3 t.ufiered some
 
abdominal discamfort. Tie transit 
studies were inconclusive, but there was
evide;:,cc of a marked effect of the menstrual period on marker retention. 
The increase of fecal output war less than expected on tie basis of an

assumed pentlqe content 
 of the beans, and results suggest that the major

proportion of patients fed diets containing very large quantities of beans

will suffer no side effects other than, flatulence. (Author's susseary) it01 

0863
 

10W7 MA.Y.,1LISS, I .P\.andIA.T( Peptide mapping reveals considerable 
sequence bosiolo among the three polypeptide subunits of ;I storage protein
Iron :rench bean seed. Plant Pf,(s:loey 6:897-902. 19So. I nil.. Sum. I nel.. 20 
Rets.. J . 

P>]asetols i'drv. Seed. Proceins. Protein content. knalyqs. E_'nzymes. Snap bean. 

ThC major straue protein. GI ,1b-bul,1 o bean1 s. lendcr,reen s.-edN was subjected to 
limited proteo l 515 with trypl;. chy'niotrypsin, papain, proteliM. K,and prolase V8 and tu 
cleavage with CyVanoenli brom lid- and 2-( 2-nitrophcn\tltllanI i-3-nletiyl-3 'broOioiiidoleilnLc. 
Mapping ot peptlde, separated mom each ol tlhe 3 (;1 lubullls b\ polyacrylianllde gel CIc
triphorespi revcaled that man protcot tic cleavace si ts wecr present at siniilar positions on 
tile mubultll,. I %ldence kss adduced lhai tile G I sublniS are liollioloos in anino acid 
sequence lofr aboul 61% Of their len) till. Ile reniaini g regan Ipossibly ('00(l() -ternlinal) of 
tite subrunits appears to be Iteterolojious. witll the o subunit bearle all additional net. 
residue. sonm auerv 111th,,r'.II01 

0864 
226181 
 MtASSEY JUNIOR, L.H. 1983. Nutritive quality of long-diotarce

shipped green beans for processing. Journal of Food Science 48(Stt
1564-1565. Engl., 8 Refs. [Dept. of Food Science & Technology, New York 
State A-tricultural Faxperiment Station, Cornell Univ., Ceneva, NY 14456,
UCA.1
 

Fhaseoluir,vxraris. Seed. Storage. Nutritive value. Vitamin content. Snap
i- ,.
eshrnm. 


Vitamin A And C contents of bulk raw inap beans shipped from sources up to12 h distant wore mensured and compared with those from local sources.
Significant but small differences were found among vitamin contents of
beans fror different locationx, but similar seaoon-to-sesson variaticns 
ware also found. Much of this variation could be attributed to cultural
 
pt'cticen. No correlation was 
found betwean vitamin contents and positlan
of beans in the load, or temp. of the load (near ambient). It is concluded 
that the retention of these 2 vitaiains (aocorbic acid and beta carotert) 
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following long distance shipping is 
at least as great as retention of other
 
quality factors. (Author's su nary) DOI
 

0865
 
16402 SENESI, E., CRIVELLI, G. and BERTOLO, G. Recherches sur le compor
tement des legumes a lacongelation rapide. V. Aptitudes varitales de petits pois et 
haricots verts. (Research on quick freezing of vegetables. I'.Suitability ofpea and
French bean varieties). Revue Generale du Froid 69(3):163-165. 1978. Hr.,2 Refs., 
IHus.
 

Phaseolusvulgaris. Storage. Temperature. Adaptation. Cultivars. Snap bean. 

Forty-seven pea and 51 French bean var. were examined for changes during quick freezing
(10 and 20 mm resp. in forced-air tunnels at -35'C) and 6 of cold storage at -200 C inmo. 
polyethylene bags. The results of sensory evaluations of the top 3 pea var. and top 7 bean 
var. are shown in tables (overall evaluations 65.7-74.6 points). The main defects were 
broken skins and color changes in peas, loss of consistency (wilting), and detached epidermis
in beans. The bean var. most suitable for quick freezing are: Lit 55 1. Rofin. Rubicon, Siver, 
and Ulysse. Stninarvb, Food Science and Technmdog. Abstracts) 1101
 

0866 
22195 WYA7 , C.J.; RONAN, K. 1983. Effects of processing on the sodium:
 

potassiu-. and calcium:phosphorua content in foods. Journal 
 of
 
Agricultural and Food Chemistry 31(2):415-420. Engl., Sum. Engl., 19
 
Refs., Illus. [Dept. of Food Science & Technology, Oregon State Univ.,
 
Corvallis, OR 97331, USA)
 

Phaseolus vulgaris. Snap beans. Processing. Na. K. Ca. P. Canned beans.
 
Storage. USA.
 

The effects of processing of Na:K and Ca:P ratios in peanuts, wheat, tuna,

canned green beans, whole kernel and cream-style corn, carrots, peaches,

frozen green beans, corn, broccoli, cauliflower, and French fried potatoes
 
were studied. Samples of vegetables were collected over a 2 yr processing
 
season in Oregon, Washington, Idaho, end California (USA). Minerals were
 
determined 
in samples taken at various stages during processing. Processing

had a significant effect on the Na and K content in canned green beans.

The mean values showed there was no significant effect of blanching the 
raw
 
green beans on Na and K content; however, 
there was a significant effect
 
due to retorting. The addition of 
salt brine as the cooking liquid re
sulted in a noticeable increase in the Na content of the canned Item. 
 P
 
content 
 of green beans was also affected. In frozen green beans,

processing did not affect Na, K, and P contents. 
(Summary by L.M.F.) HOI
 

100 MICROBIOLOGY 

101 Rhizobiurn spp., Nitrogen Fixation and Nodulation 
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21787 BIROT, A.M.; TRINCHANT, J.C.; RIGAUD, J. 1983. Nitrogen fixation
 
in French-bean nodules in relation 
 to ageing: role of bac~eroids.
 
Physiologic Vig~tale 21(4):715-722. Engl., Sum. Engl., Fr., 27 Refs.,

Illus. [Laboratoire de Biologie Vig6tale, FacultE des Sciences 
tt des
 
Technologies, Pare Valrose, 06034 Nice Cedex, France]
 

Phaseolus vulgarls. Nitrogen fixation. Snap beans. 
Developmental stages.

Rhizobium phaseoli. Nodulation. Nitrogen-fixing bacteria.
 

N fixation (C2H2 reduction) was determined for French bean nodulated roots,

isolated bacteroida, and corresponding cell-free extracts of nitrogenase at
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different stages of legume development. The responsibility of each symbi
otic partner for the decline of activity occurring with senescence was
 
investigated and is discussed. N fixation 
declined with age from plant

flowering to seed maturation. Bacteroids (Rhizoblum) isolated from the
 
corresponding nodules exhibited an activity 
which was less affected by

aging. flowever, a 0.040 atm pO, required for optimal C H reduction by
bacreroids isolated from young nidules, strongly limited dictivfty of those
 
prepared from older nodules. Bacteroid respiration was also significantly

lowered, both with glucose and succinate as energy-yielding substrates,

when nodule 
 age increased. In contrast, crude nitrogenase extracts
 
prepared from these same batches of bacteroids and containing the same
 
level of protein, exhibited specific activities which increased with aging.

Bacteroids exertcd 
an efficient protection ot their nitrogenase and the
 

host cell appeared mainly responsible for the decline in N fixation
 
occurring after the full bloom period. (Author's summary) 101
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29106 CAMPBELL, W.F. ; WAGENET, H.J.; RODRIGUEZ, R.R. 1986. Salinity, water 
management and fertility interactions on yield and nitrogen fixation in 
snap-beans. Irrigation Science 7(3):195-204. En., Sun. En., 32 Ref., IL. 
[Plant Science Dept., USU, Logan, UT 84322-4820, USA]
 

Phaseolus vulgaris. Snap beans. Irrigation. FertiLizers. N. P. K. Meld
 
components. Acetylene reduction. Salinity. Melds. Rhizobium. Rhizosphere. 
USA.
 

Greenhouse expt. were designed to determine whether irrigation (3 levels in 
3 frequencies) and fertilizer supplements (2 and 3 N and P levels, reap.) 
culd reduce the adverse effects of soluble salts on yield and N fixation
 
in snap bean cv. Early Gallatin inoculated with Rhizobium phaseoli. Yield 
components, percent plant N, and acetylene reduction were reduced
 
signifi cntly as saLinity and the interval 
 between water applicatione
 
increased. Fertilizer application had no effect 
 on any plant component.
 
Two- and three-way interactions onfirmed the strong effects of the
 
individual variables of salinity and 
 irrigation frequency. Increasing
 
irrigation frequency increased yield at 
all of the water salinities 
studied. 
Application of N, P, and K fertilizers helped maintain yields at 
low to moderate levels of soil salinity, but not at high salt levels. Snap
 
bean plants harvested at seed maturity, however, did not show 
a
 
significantly substantial benefit of fertilizer for Fhizobiun in the 
stressed rhizosphere. (AS)
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27202. HEM'ANTARANJAN, A.; GARG, O.K. 1966. INTRODUCTION OF
 

NITRCGEN-FIXING NODULES 
 THROUGH IRON AND ZINC FERTILIZATION IN
 
THE NONNODULE-FORMING FRENCH BEAN [PHASEOLUS VULGARIS L.).
 
JOURNAL OF PLANT NUTRITION 9(3-7]:281-288. EN. SUM. EN., 19 
REF. 
 (DEPT. OF PLANT PHYSIOLOGY, INST. OF AGRICJLTURAL
 
SCIENCES, BANARAS HINDU UNIV., VARANASI-221005, INDIA 
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GREENHOUSE EXPT. WERE CONDUCTED TO STUDY THE EFFECTS OF FE [FERROUS 
SULFATE) AND ZN (ZINC SULFATE) ON NODULATION AND N2 FIXATION IN 
FRENCH BEANS. INORGANIC TREATMENTS WERE ADDED TO THE SOIL BUT NO 
EXOGENOUS SUPPLEMENT OF RHIZOBIUM WAS ADDED. FE ALONE AT CONCN. 
OF 5 OR 10 MG/KG SOIL OR IN COMBINATION WITH THE SAME CONCN. OF ZN 
ENHANCED NODULATION. AT 5 MG FE AND ZN/KG SOIL, MAX. NODULATION AND 
LEGHEMOGLOBIN WERE NOTED. ENHANCED IN VIVO N2 FIXATION WAS ALSO 
NOTED WHEN EITHER FE OR ZN (ALONE OR IN COMBINATION) WERE ADDED AT
 
CONC . OF 5 OR 10 MG/KG SOIL. THESE EXPT. SHOWED THAT FE COULD 
CREATE A CONDITION CONDUCIVE TO THE FORMATION OF N2-FIXING NODULES 
IN FRENCH BEAN. SYNERGISTIC EFFECTS OF ZN IN THESE PROCESSES COULD 
NOT BE RULED OUT. [AS).
 

0870 
21392 iSI1AG, H.?!. 1977. Haricot beans. In Ed-Damer, Suda,. lhudeiba 

Research Station. Annual Report 1970-171. Ed-baset. pp.li-i. 1.ng. 

Phaseolus vulgaris. Snap bcans. Seodf . iuoculatien. Phi lN ir:F. Pertil i zurs. 
N. Growth. Yields. Nodujatlon. Sdan. 

Seeds of haric tr bean var. Ho 21/ '--! lre cu llt(0 wIth i cal traimn of 
rhizobia de'Ipi a'fdP (Su ei e ;mr:ir). , - r were: c t r , N, 
Phi.'eCh um, and 1Kj4 !veiun:-.- N. A rani:er:ize-d 1. ocl: de'-'em: wa. u.,,rl .-itl,' 
replicates. .Six..-u.- d plant ; showed 11, c i."fCtlrucuiatoiho: 6w Itter 12 
wk. , grovth or root and shot.t increased W! i; :l] t 0re iurecUllt ion.oJ th1 
Pighest yield wlca oN tneld wit, the. cur- iC;-sition of Ii ic r, and N ( Cl.ore 
than contro!). (Sum-iary by T.F.) 101 
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21524 KIIACHANI, M. 1'j81. Contribution a ]'etude di' la response du haricot 
vert a inoculation. (Study on the re ;ponse' of green beans to 
inoculation). These Ing.Agr. Rabat, i orocco, Institut Agronomique et 
Veterinaire Hlassan 2. Me olre ('icme cycle .ironomie). 1161p. Ir., Sum. 
Fr., Engl., Ar., hu"Refr., Illus. 

clrs ._ : U1 :;.hIi___i I . is.,.V i IIbvans.. ., . u.n.. . ,

£ t I~vI. t . lo 11e1t 11li et fo.[.le '[I.." [ t[ I d",. N ;-T'qlt 'l ' I .,', h 101), . . N . 

Cultivas&. P~ccc, 

Expt. w'ere mu;; ct< . undI. 51. ]d ai!' ClwS t ore-ili,):;',IIt'! it IuN(h
 
L>.ptl . ,'!; 'oi I . 1
'tat fr-" 1. t1.wC w '' T,-Il,, Im-, 

(' i. 11tde l i V -, :;[ ,' , ICi € , I It ' ii', u. lI t iJ I .t 'l t .l Ii I I,, ih1 

s i n5. 111 i, .' Cda 'r.4 it; ;.. ' i -r .' i .jt l ''. ,c StIi 
and fltlN . t; i I ii 2 pl~lt ', I' icc c i,,td t It . tI-r 

the con it ,l; nIv. : , ,.i , d it! 1- 1( .,1 i " I v l (,l iI:,l ,. ! I ("
til" i', 

N. inllter l-ot( ci,.l~z:,r i 2:%! III.!. t .I . '...,, ,1 ! IFI[ I,1'; h ti li('lcL 

1-et- LI 1 Cit t ll t { l' ' ,; h 1 l' I\ (t l !I i -ltl: [ibf' 

diI ierek! , . a: I.''; 1,. 3 .,;ivi t 'I V i;:t ii 1- t ul5 cc.
 
When 100 U o f 1 wa. ,p7F1h,'.A p t hIytS; ,c p Ic inlt I Or- I-li hi it ;otlv
 
reduced. (Author's sl0r-SOt"S 

314
 



OB72
13176 LEAL, N.R., MLNI)ON A, C.A. DE and IOBEREIN5i, J. Iniucneia da 
inoculaqio de Rhizobium phaseoli na produtividade de teijiu-de-saerie (Phascolus
vulgaris). (Influence ofRhizobium phascoli inoculaton, on slap bean Droductiritv 
Lavoura 77:8-9. 1974. Port. 

Phaseolusvulgaris. Rhizobiurnphaseoli.Nodulation. N. '. K. Fertilizer.s. Pro,.uctivity. Brazil 

The results are presented of a trial conducted in apacaia (Brazi. to determine the efiecti 
ven*ss of RhLobium inoculation in snap bean cultivation. A Latin square aesign was useca2with 5 replications in 11.2 m plots. lreatment were: (a) control; (b PK 19(0  21 = 11 
g/nu: (c) NPK (30 + 90 + 21 = 141 g1-mr saltpeter; dl IPK (90 21 III g,,in+ salt
peter; and ie IPK (90 + 21 n 111 g/rni. utilizineg Chile saltpeter. simple superphosthate and 
K chlorate as so-irces of N, P and K, resp. The inoculum ([i was applied at 1o, g/30 kg of 
seed. Treatments (c) and (di ieceived 2 applications of sal:pete., each one of 7.5 g/lnear rn. 
Av. productions were 7974, 8870. 9172. 9422 and Q394 knh ic'r T.rcatmen: (a), (b), (c)
(a) and I). resp. Treatment, (c, (d) and (e) showed si,nificant dii relcc, In :iroctuctioll 
Treatment (ei nodules were greater it no. and seed size in compariso : t treatment (dj
Results are presented in tale form. (Summary by C.!. (. 7rans. by L.11. h. Iu 1)01 
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25653. PLADYS, D.; RIGAUD, J. 1985. SENESCENCE IN F3S NCH
 

BEAN NODULES: 
 OCCURRENCE OF DIFFERENT PROTEOLYTIC ACTIVITIES. 
PHYSIOLOGIA PLANTARUM 63(1):43-48. ENGL. SUN. ENGL., 22 
REFS., ILLUS. (LABORATOIRE DE BIOLOGIE VEGETALE, FACULTE DES
 
SCIENCES ET DES TECHNIQUES, PARC VALROSE, F-06034, NICE CEDEX,
 

FRANCE)
 

A DECLINE IN NITROGENASE ACTIVITY (ACETYLENE REDUCTION) OF NODULES 
OF PHASEOLUS VULGARIS CV. CONTANDER WAS CORRELATED WITH A DECREASE
 

IN THEIR SOLUBLE PROTEIN CONTENT INCLUDING LEGHEMOGLOBIN. AT THE 
SAME TIME, 2 DISTINCT PROTEOLYTIC ACTIVITIES AGAINST LEGHEMOGLOBIN 
WITH ACIDIC AND ALKALINE PiH OPTIMA WERE IIETECTED. ThiE 
CORRESPONDING PROTEASES WERE PUR7FIED APPROX. 30-FOLD BY AMMONIUM
 
SULPHATE PRECIPITATION, GEL FILTRATION, AND HYDROXYAPATITE
 
CHROMATOGRAPHY. 
 BOTH THE ACIDIC (Pl OPTIMUM 3.5) AND THE ALKALINE
 
(PH OPTIMUM 8.0) PROTEASES WERE THIOL ENZYMES. THEY WERE
 

CHARACTERISTIC OF SENESCING NODULES, WHEREAS ONLY AN ACIDIC SERINE
 
PROTEASE WAS PRESENrT IN FUNCTIONAL NODULES. (AS).
 

0874 
4196 PU PPO. A. and RIGAtJD, (' lokinins and morphological aspects offrench-bean 
roots in the prpseute of Rii:obturn. Physiologia Plaotarun 42:202-206. 1978. Engl., Sum. 
Engl., 25 Refs., Illus. 

Phasco'u.s ,ulgaris. Rhizohji phaseoh. o(lkinins. Roots. Enzymines. Analysis. Indoleacetic 
acid. Culture media. 

Tyipial abncrinalities were observed on french bean roots when cultivated in the presence o1 
Rhizoium phascoli tinder hydroponic conditions Substantial quantities of cytokinins %etc 
detectd in the plant culture mediunt and their concentraitn remaned high until the 9th day altei 
inoculation, when the 1st nodules appeared. The presence of both partners, plant and bacteria, 
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was required for this synthesis. Exogenous cytokinin production was responsible !or 
morphological alterations of the roots observed before nodulation. (Summary by Field 0 up 
Abstrcts) 101 

0075 
'i:,'OO R.J.: KEMP, GA. .,. Dir.trogen fixaton in PhascolusRENNIE, 


wutl,aris at ;ov emperawres: int- tion grov/i
of t :.',.e.rature, stage, and time 
of ir.,:,in. Canadian Journal Ut b,,tay 60(8): i423-1427. Engl.. Sum. Engl.,F-r..17 I'e'.llus. 

Phascolus vigatis. ,,a',b,.,-nj. Caltivars. Developmental siages. Inocu'"on.Teaperature.Rhi.cbium pi;r~o.'. N,!oiuiaion.M:-oger. .Xation. 

:'odulation .nd N., fixation have not been reported in .L'ans below a temp. of 13°C but,
In soouthern .\iberta, Canada. temp. at planting may be as low as 10°C. Two var. of snap
beans, Aurora andI Ken twood. were ino,:tlated at 3 growth staLes (seeding, primary leaf hori
zonta1. or .st tritcliate lea"oven) ar.d grown at 10, 12, 14, or 16'C. Nodulation and 
aceecne W, 11,) reduct'on occurred in both var. at temp. as low as 10'C. At the lower 
temp. cold adaptabilht o" Lhe plant for early root growth deterr.ined iteability for no
dulhtion and :-. to, t higher temp. plant growth stage was a determining factor. 
Aurora wa_ ,or to C,,n wocc. at 10'_' in nodulation, VM, NI yield, ane N, ftixation 
beta- .., :' -,'low teinp. during early root growth. lnoc,.lation with ,hizobiunt 
,2hc .'.J r.rc , :d plant growth the time for nodulat on at all 4-:I i' stages decreased 

,al.'.wtyielil more 14 :nd 16'C.and tNI,fixation ii, Aurora only at 
At inoctlat:L- . :-. was more effective than at the other 2 growti stages for 
, val. i ::lan:ro ul st;,it, and growth temp. both dgterniined the ability of a 

' 'i-71t. I; :ui-'tr : fixatior .Variuus c.'. temp. (Author's :!:rzmar,) I01 

0076 
19090 ROBERT, F.M.; SCMt'IDT, E.L. 1983. Population changes and persis

tence of Rhizobium phaseoli in soil and rhizospheres. Applied and 
Environmental 1icrobiology 45(2):550-556. Engl., Sum. Engl., 23 Refs., 
Illus.
 

Phaseolus vulearis. 
Rhizohium phaseoli. Snap beans. Cultivars. Fallowing.
 
Inoculation. Rhizosphere.
 

The impact of legume cultivation on the establishment and persistence of an

inoculant strain of Rhizobium phaseoli and its ability to compete with a 
resident population of R. phaseoli for nodule occupancy was examined 
utilizing strain-specific fluorescent antibodies. T e soil (Hubbard loamy
sand) was inoculated homogeneously with 5 x 10 cells/g of soil and 
confined in plastic cylinders kept in field plots. Inoculated and
 
uninoculated cylinders 
were either left fallow or planted to 2 seeds of

legumes. Two hosts, navy bean cv. Seafarer and snap bean cv. Picker, as

well as a nonhost, soybean cv. Wilkin, were used. Inoculant -Viking 1 was 
highly stimulated in all 3 rhizospheres sampled at 6 (flowering), 10 (pod
fill), and 17 (decay) wk. and in the foll( 4ing spring, whereas counts in
 
fallow 
 soil decreased rapidly. Although the overwintering population
remained highest in the vicinity of decaying host roots, Viking I 
persisted, even in fallow soil, to produce abundant nodulation of host
 
plants the following spring. Viking 
I was an excellent competitor for
 
nodulation sites 
on the roots of the hosts; it thoroughl surpassed the
 
resident population of R. phaseoli, occupying virtually 100% of the nodules
 
under inoculated conditions in all expt. (Author's summary) 101
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19054 StNDSTROM, F.J.- NEAL, J.L.; MORSE, R.D.; BENDER, D.A. 1983. Theeffect of delayed inoculation 
on nitrogan fixation by Phaseolus vulraris
 

L. grown in minesoil. Communications in Soil Science and Plant Analysis
14(l):15-27. Engi., Sum. Engl., 
22 Refs., Illus.
 

Phaseolus vulgaris. Inoculation. Nitrogen fixation. 
 Snap bhns.
 
Fertilizers. N. Rhizobium phaseoli.
 

The 
influence of delayed inoculation on N,(C,1,1)-fixation by snap bean 
cv.

Stokes Improved Tendergreen grown in mznnedofl 
 is described. Fertilizer
 
treatments included were 
0, 25, 50, and 100 kg N/ha applied at 21 days or
at seeding. A peat culture of Rhizobium ohaseoll was inoculated at 21 days 

r at seeding. Nitrogenase activity 4as determined hv reduction of C If to 
)i, ar 7, 21, 35, and 49 days.' Nitrogenase activity was related- L Nffr~ilLzer 
 rate and treatment sequence. Addition of 25 kg N/ba

signiticantly stimulated 1;, (C. , )-fixation while greater rates of Nfertilizer decreased the rate 'of- N,(C,{,,)-fixation. Results suggest that
addition of 25 kg N/ha at time of sededihn, followed bv inoculation with R.
phaseoli after legume growth has b±en 
established 
(2i days) results im an

initial greater amount of N2(C211 2)-fixation. (Author's summary) 101 

0878
22147 SI';:STROM, F. ; MORSE. R. NEAI.,I. 1981. Legume ino:ulation 
following sepdling establirhment in mine soils. In Craves, I.H., ed.
,,'pos iuP on Surface Mining Hydrology, Sedlmentcloy and Reciamatiori. 

le irct,n, Kentucky, 1981. Proceedings. Lexington, University ofV",,t .. Lv. pp. 13-19. Engl., Stir,. Engl . , 23 Refs., Illus. [Dept. of 
Horticulture, louisiana State Univ., Baton Rouge, LA 70803, USA]


Phaqeclu, vulsaris. Inoculnt in. Ti ing.n Nodu Ia t in. 
 Growth. NItroeen
 
fixatior. Snan beuns. Fertilirvrs. N. Phehiur plhaseoli. UqA.
 

The effects of delaying applicati'n rf leciirne inoculuir and/or tj iertilizer 
on N, fixation and nodule jgowth were :tudled In rn.s-.il sollectrd from,
Wise'Count), Virginia, USA. Snap beans were sown In mine!oil-filled pots

placed in growth chambers 
 and in the field. Fertill7cr (NH /O ) trvatments
 
of 0, 25, 50, and 100 kg N/ha were appl ied at 
 21 davy. or t planting.
Inoculated treatments were trea~cd with a peat culture of several strains

of Rhizobiur phaseoli 
 at 21 day, o at planting. 'lant and nodule growth

were detern.,ned at harvest, 
 49 davs. Nitrogenaev activity, as determined

by the reduction of acetylene (C~l,) to ethylene (C.thi), was measured at 7.

21, 35, and 49 days in growth elhdiber treatments (n1at 49 (lays in field
 
treatments. The highest amount 
 of nodule mass and N, fixed occurred at 25

kg N/ha. An inorganic 
 supply of 25 kg N/ha was 'sufficient to develop

initial vigorous 
 legume growth, but after 21- days apparently the soil N
level was nearly exhausted. Consequently, inocularion 
 with rhizobia at

this time stimulated niltrogenase activity Trore than 
 the conventienal method 
of inoculating aL seeding. This enhanced Hi fixation is attributed to the 
nearly ablotic condition of the minesoif used, which offered little
indigenous rhizobial competition or microbial antagonism. It is as-ned
 
that the delayed-inoulated plants did not compete with nodulating bacteria

for photosynthates during early stages of plant growth and therefore were 
more vigorous and capable of supporting subsequent nodulation and H2
fixation tha. plants inoculated at seeding. (Author's summary) 101 

0879
 
23142 SURYANARAYANA, V.; KUMAR, J.P. 1981. Rhizobium inoculation i
 

combination with nitrogen and phosphorus on French bean. Vegetable
 
Science 8(2):130-134. Engl., Sum. Engl., 8 Refs. IAgrictiltural Research 
Station, AmbaJipeta-533214, East Godavari DL., Andhra P'radesh, Indial 
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Phaseolus vulIgaris. Snap 
 beans. Rhizobium phaseolI. Inoculation.
 
Fertilizers. t. P. Flowering. Yields. Yield 
components. India.
 

In 1980, a field expt. was conducted to study the effect 
of R(hizobium

inoculation, in combination 
with N and P, on growth and yield of trech

bean at Agricultural 
College Farm, Rajendranagat, India. N, 11, and

Rhi:tobiui inoculation significantly increased 
plant height, no. of leaves/

plant, no. of branches, no. of fully opened flnwers, pod length, test wt.

of seeds, and yield of fresh pods. The interaction between N and V wassignificant regarding no. of leaves at 15 days after sowing and no. ofbranches and flowers at 45 days. The interaction between N and Rhizobium
inoculation significantly increased plant height, pod length, and no. ofseeds/pod and thus. yield. Though the interaction between P Md khlt7ohium
significantly increased plant height and to. of flowers/plant, yield wasnot significantly increased. Regarding yield, tile treatment combination of
20 kg N + 100 kg P/ha + Rhizobiuu, inoculation (i;I',J, ) thewas best. and

the same trend was also seen regarding pod length an- test wt. of seeds. 
(Author's summary) 101 

OBBO 
21960 TRINCIANT, J.C.; BIROT. A.M.; DENIS, H.; 
 .IiGAUD, J. 1983. Cdi.
 

reduction, oxygen uptake 
and cytuchrome c reduction 
by bactero6ld

isolated from irench-bean nodules. 
 Archi,es of Hicrobiolog 134(3):
5
182-186. Engl., Sum. Engl., 
 26 Refs.,. lilus. flaboratoire dti iologie

V'6g~tale, Facult6 
des Sciences et des Techniques, Parc Valrose, F-06034
 
Nice Cedex, France)
 

Phnseolus vulpari;. Snap beans. Rhizcbium phaseoli. 0. Nodulation.
 

Low concn. of dissolved. O (3 nicroolar) induced a signt ficin, ;i,,

reduction bV blIcterolds i st1ated 
 fiom. French bean cv. Conteneei pla'ti;
inoculated with Phirobim phaeoit strain - tiIS acll. ,,, 'iert7ned
with or without glucose, declined with Increaiising 0-, concni. In r;,'rt of the
generation ' ii substantial level of ATP. t'tder "lhst conii on::,esto
chr'nme (cvt c, studied by a rapid ';pvctrometry method on wiol, cells,appeared more than A0Q"oxidized. An a'tive (*,H. reduct tot , i ' corre
sponded to a high level of cyr c redin:ti,,- obine'iC d witi gilcost, oat ](,vC.,tensions onl. , end with sujccins1te for a I ali o p(, pa r iaIlarer ge 

pressure of 0,) valueu. Inability of ;lucorne to supporlt . rit'duct!on
activity for iNliher 0, tenslons wa. dAI i: linitling eiectr ;.,liocar ionto nitrogenase in relation 4ith tilepoor level of reduced cyt r obrservel ir 
these conditions. (Author's summary) 1O 

), i17377 "RINCIIANI J.(. ; .I' . 1 , I. .cetvel , ecdulioiand respi.
ration of bacteroids isolated tronin ]renicht-liealls fccelviiig nitalt . ills oi'll 'i hll 
tarunm 53(4 )511- 17. [net.. Sum. .nd. 24 Pet'..lllu.
 

Pliascolus t'o/,kd.icu.Pit::,bf'z ph lasc . Strains. \odules. Acctylenc r'dlh,lion,. illlles.
0.Culture media. N. Fertilizers, Roots. Nodulanon. Laboratory expCrInIent.s. 

Tie competition hetwee.i cortihitied N and N i\31ioll 11totinttlnc, 
exposure of lndulacd I[r-tncit h,.ans to letie rcdliictioll [i , 

, k;s nided .ltlei t 24 hi 
litrit.. A.,ecv 
 1,t rolo v, ut,

nificantly inhilited, and esvCIltttoi.o.nasecll risCteu troltl nitrate-trea led plantiodtlls 
slto\ked reduced activity. Scnsitivit,' to titrate "as tiretls related it rIodulh a. d alsoincreased n\ittf itrcainr 0, tensions in tilehacteltOt ilc UbliOtis \\[it IMl t hu a11:6

pitase; it was particuli.t mlarked Mien glucose o aj used in )lice ot stiectrate ',is-•nict,
yielding substrate. itacteroid respiration \:is also depressed Iy litrlate tt'atlllcnt of tlie
plants, leading to dininished acetylene reduction, and this effect itcIreased \ Itl increasitg 
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0. concn. Added oxyleghenioglobin partly restored 02 consumption and acetylene reduction by bacteroid suspensions. (Author's summary) 101 DOI 

088220899 VEN;.ATASA.Y. D.R.; "IEKiLL I 1.A. 14 h0. Application of biologicalnitropen fixation in Xauritius. 
 1. Preliminary investigations on theeftect o: 
Rr:::ohium inuculation of the "haricot" bean. Revue Agricolaet cr.'r de 'lie Maurice 59(3):107-114. Engi., Sum. Engl. Fr.. 12 
Refs. 

PhseClu, V'u aris. 
Snap beans. Inoculation. ,Rh!zobiur phaseo]i. 
Strains.
Growth. 11clIs. mineral. content. N. Nodulation. lods". .auritius. 

The isolatlor oi 4 effective strains of Rhizohlun niur stoli (1, Re4,RC2360 . ad- CC-rl) from xauritiwr soil and their 1ncujatxon on the
h.17ico bear is described as well as technique:; fur screeninr. and testing

of these strains. (Author's sumr-eary) 101
 

0882 
27460. WASFI, M.; PRIOUL, J.L. 
 1986. A COMPARISON OF
 

INHIBITION OF FRENOI-BEAN 
 AND SO)BEAN NITROGEN FIXATION BY 
NITRATE, 1 PERCENT OXY3EN OR DIRECT ASSIMILATE DEPRIVATION. 
PHNSIOLOGIA PLANTARUM 66(3J :481-490. EN. SUM. EN., 27 REF., 
IL. (STRUCTURE ET METABOLISME DES PLANTES, BAT. 430, UNIV. DE 
PARIS-SUD, F- 91405, ORSAY CEDEX, FRANCE ) 

INHIBITION BY N03(-) OF ACET'LENE REDUCTION IN BEAN -V. CONTENDER
 
AND SO SEAN WAS MEASURED PARALLEL WITH NODULE 
 CARBOH YDRATE AND
 
NITRATE METABOLISM. IN BEAN, 
 THE ONSET OF INHIBITION OF C2H2
 
REDUCTION 
 (6 H) COINCIDED WITH DEGIEASED IMPORT OF ASSIMILATES AND 
A LOWERING OF GARBOHMJRATEPOOLS (SUCROSE, GLUCOSE, ANtD STARCI). 
NITRATE REDUCTASE ACTIVIT 'r WAS INDUCED IN ALL. PLANT ORGANS AFTER 3
 
H, BUT NO NITRITE WAS DETECTED 
 IN THE NODULES. THE NITRATE-INDUCED
 
INHIBITION OF NITROGENASE WAS COMPARED 
 WITH THE INHIBITION OBSERVED 
WITH LOW 0 AROUND THE ROOTS (1 PERCENT 02) OR WITH DIRECTASSIMILATE 
DEPRIVATION (GIRDLING OR DECAPITATION). SO')IEAN AND BEAN APPEARED 
EQUALL Y SENSITIVE TO THESE TREATMENTS REGARDING ACET Y-ENE 
REDUCTION. THE RESULTS ARE DISOJSSED IN RELATION TO THE QRRENT 
HYPOTHESES EXPLAINING NITRATE-INDUCED INHIBITION OF DINITROGEN 
FIXATION: ASSIMILATE DEPRIVATION OR NITRITE POISONING. PRESENT DATA 
ARE IN FAVOR OF THE 1ST FOR BEAN AND OF THE 2ND FOR SO 3EAN. (AS 
(EXTRACT)). 

JO0 ECONOMICS AND DEVELOPMENT 

0884 
22505. BOUET, A. 1980. 
CONTRIBUTION A L'ETUDE DU HARIMT VERT;
 

FACTEURS TEOiNICO-EONOMIQUES DE LA PRODUCTION: MEMOIRE. (A 
CONTRIBUTION TO THE STUDYOF SNAP BEAN PRODUCTION; TEOINIQAL
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EONOMIC PRODUCTION FACTORS; PROCEEDINGS ). FRANCE, EOLE 
NATIONALE SUPERIEURE AGRONOMIQUE DE MONTPELLIER. 88P. FR. 14
 
REF., IL. 

A SURVEY WAS CARRIED OUT BY THE CENTRE TEONIQUE DU GENIE RURAL DES 
EAUX ET DES FORETS IN PROVENCE (ECLE NATIONALE SUPERIEURE
 
AGRONOMIQUE DE MONTPELLIER), 
 AS PART OF A MORE GENERAL STUD Y ON
 
PULSE PRODUCTION IN FRANCE, TO DETERMINE 
 THE CAUSES OF THE
 
DECEASING POST-WAR PRODUCTION OF SNAP BEANS FOR FRESH
 
CONSUMPTION. AN OVERVIEW IS PRESENTED ON THE ECONOMIC ASPECTS 
 OF 
PRODUCTION, INCLUDING STATISTICAL AND GEOGRAPHICAL DATA. THE
 
VEGETATIVE CYCLEOF THE BEAN PLANT AND 
 THE OBJECTIVES OF VAR.
 
SELECTION ARE DESCRIBED. THE MAIN PRODUCTION 
 REGIONS (90 PERCENT OF 
TOTAL PRODUCTION) ARE BRETAGNE, PICARDIE, SOME NORTHERN LOCALITIES, 
AQUITAINE, PROVENCE, SOME CENTRAL PROVINCES, PA'S DE LOTRE, AND A
 
FEW SITES IN THE 
 PARISIAN AREA. NATIONAL ONSUMPTION REACHES 3
 
KG/CAPITA/\f9. INFORMATION 
 IS GIVEN ON EEC PARTICIPATION, IMPORTS
 
AND EXPORTS, 
 AND QUALITY STANDARDS AND OASSIFICATION. FIRST RESULTS 
ARE PRESENTED FOR 59 PRODUCTION PLOTS (MARSH AND FIELD CROPS]
SURVENED IN THE FOLLOWING LOCALITES: LOT-ET GARONNE, MAINE-ET-
LOIRE, ILE-DE- FRANCE, AND THE SW. THE FAMERS' PROBLEMS AND 
MOTIVATIONS ARE ANAL VED AS WELLAS THE CROPPING TECHNIQUES USED, 
TIME SOiEDULES, AND COMMERCIALIZATION CHANNELS. EMPHASIS IS GIVEN 
TO THE HARVEST DIFFIOJLTIES MET BY FARMERS IN LOT-ET-GARONNE AND TO 
MARKET ORGANIZATION IN LOIRE. IT IS CONCLUDED THAT THE FUTURE OF 
THIS PRODUCT DEPENDS LARGELY ON A BETTER ORGANIZATION OF 
PRODUCTIONSCHEDULES, PARTI CLARL Y REGARDING LABOR SHORTAGES, 
FLOWERING CYCLES OF VAR., IRRIGATION, AND FERTILIZATION. (CIAT]. 

085
 
27471. FEDERACION NACIONAL DE CAFETEROS DE OLOMBIA. 1985. 

HABICHUELA. (SNAP BEANS). IN - -. PRODUCTOS AGRICOLAS
 
PERECEDEROS: BASES DE ANALISIS, PRO"ECCIONES 1986. BOGOTA,
 
DEPARTAMENTO DE MERCADEO. SERIES DE PRECIOS 19,- 1985. BOLETIN 
NO.14. PP.107-110. ES. IL. 

SNAP BEAN WHOLESALE PRICES IN MARKETS OF BOGOTA, CALI, AND MEDELLIN 
(COLOMBIA) DURING 1984 AND 1985 ARE COMPARED; FORECASTS FOR 1985 
ARE GIVEN. (CIAT]. 

088 
22344 FEIt'.RACION NACIONAL DIECAFIiP)OS DE COIOMI A. PICA A I)1DIL'ARRO,.0

Y D1VERSIFICACION DE ZONAS CAI'TE AS. 19wi. Ilabiclitiela. (Snap eanls).
In . Productos agrIcolas perecederoas: bases do annlisis,
proyecclnoes 1984. BogotS, Departamento do Hercadeo. Series do Precios 
1979-1983. Boletin no.12. pp.183-190. Span., lIllus. 
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Phaseolus vulgaris. beans.
Snap Economics. 
Prices. larketing. Statistical
 
data. Colombia.
 

Monthly wholesale prices paid for snap hcan 
 In 3 main cities of Colombia
(o11gota, ('aii, .111(l Mcdt'1 I Irom 179 to 1913 are nI:lyzted, Including

projections I oi1 114. P] tc uat I low.ar r htw, In grapuhics and tables. 
[ClAT]
 

28844 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1973. String 
beans. FAD Production Yarlook 27:161. En., Fr., Es. 

Phaseolus vulgaris. Snap beans. Production. Yields. Statisti CUL data. USA. 
Argentine. Chile. Peru. Venezuela. Turkey. France. 

Data are included on area harvested (ha), yield (Kg/ha), and production
 
(MT] of snap beans for the worLd, North Ameri ca (USA), South Ameri ca
 
(Argentina, OQile, Peru, and Venezuela], Asia (Turkey), and Europe (France)
during the period 1961-65 and for each year of the period 1971-73. (CIAT) 

008

28842 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1972. String 
beans. FAD Production Yearbook 26:141. En., Fr., Es. 

Phaseolus vulgaris. Snap beans. Production. Yields. Statisti caL data. 
USA.
 
Argentine. Chile. Peru. VenezueLa. Turkey. France.
 

Data are included on area harvested (he), yield (kg/ha), and production
 
(MT) of snap beans for the world, North America [USA), South America
 
(Argentina, Qhila, Peru, and Venezuela], Asia (Turkey), and Europe (France)
 
during the period 1961-65 and for eacd 
year of the period 1970-72. (MAT) 

080928639 FOOD AND AGRIOJLTURE ORGANIZATION OF THE UNITED NATIONS. 1971. Green 
beans. FAD Production Yearbook 25:140-143. En., Fr. 

Phaseolus vulgaris. Snap beans. Production. Yelds. Statisti ml data. 
Africa. America. Asia. Europe. Oceania. 

Daia are included on area (ha), production [MT), and yield (kg/ha) of snap

beans for different countries and continents during the periods 1948-52 and 
1961-65 and for each year of the period 1986-70, (CIAT)
 

0890
 
28837 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1970. Green
 
beans. FAD Production Yearbook 24:139-142. En., Fr. 

Phaseolus vulgaris. Snap beans. Production. Yields. StatisticaL data. 
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Ameri c. Asia. Europe. Oceania.Afri ca. 

Data are included on area harvested (ha), production (MT), and yield 

(kg/ha] of snap beans for different countries and continents during the 

and for each year of the period 1965-69. [CIAT)periods 1948-52 and 1961-65 

0891 
2835 FOOD AND AGRIOJLTURE ORGANIZATION OF THE UNITED NATIONS. 1969. Green 
beans. FAD Production )barbook 23:140-143. En., Fr. 

Phaseolus vulgaris. Snap beans. Production. Melds. Statisti cal data. 
Afri cu. Ameri a. Asia. Europe. Oceania. 

Date are included on area harvested (ha), production (MT), and yield 
(kg/ha) of snap beans for different countries and continents during the 
periods 1948-52 and 1952-56 arid for each year of the period 1964-6C. (CIAT) 

0992 
28833 FOOD AND AGRIOJLTURE ORGANIZATION OF THE UNITED NATIONS. 1966. Green 
beans. FAD Production Yearbook 22:138-141. En., Fr. 

PhaseoLus vulgaris. Snap beans. Production. Yields. Statisti cal data. 
Afri ca. Ameri c. Asia. Europa. Ocania. 

Date are included on area (ha), yield (kg/ha), and production (MT) of snap 
beans for different countries end continents during the periods 1948-52 and 
1952-56 and for each year of the period 1963-67. (CIAT) 

0893 
29663 MBATIA, O.L.E. 1985. Financial analysis of production of French beans 
in Kenya (Phaseolus vulgaris). Acts Horticulturae no.158:449-456. En., Sun. 
En. (Dept. of Agricultural Economics, Univ. of Nairobi, Kenya] 

Phaseolus vulgaris. Snap beans. Costs. Trade. Income. Labor. Kenya. 

Production costs of French beane were analyzed, and the financial gain for 
Kenyan small farmers was assessed. French beans are grown mainly for 
export, from Nov. to April. The costs of the inputs such as fertilizers, 
seed, labor for land preparation and harvesting were estimated. Some of
 
the small farmers had direct access to the export markets but the majority 
of them had to sell to the exporters. A good majority of the farmers 
estimated a profit of about 25 percent but considered employment it 
provides for them and the rural people a very important benefit. (AS 
(extract)) 
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0B94 
6537 ORGANIZACION DE LAS NACIONES UNII)AS PARA LA AGRICULTURA 
Y LA ALIM ENTACION. Diversificaci6n y aumento de la producci6n agricola en el 'alle 
del Cibao. Repfiblica Dominicana: produccitin de habichuela. (Diversification and 
increineni of agricultural production in the Valle del Cihao, Dominican Republic: bean 
production). Santiago. Rep. Dominicana. AGP:DP I)OM 61)'509. Informe Tecnico 18. 
1974. 50p. Span.. Sum. Span., 0 Refs.. Illus. 

Phaseolus vitiari.s. Production. Economics. Plant breeding. Cultivars. Selection. Yield 
components. Protein content. Climatic requirements. Soil requirements. Fertilizers. Irrigation.
 
Disease control. Insect control. Dominican Republic.
 

A sunmiary i presented of research conducted on improvement of bean var.. ecological
 
requirements, cultural practices (dates and methods of planting, seed inoculation. %%eedcontrol,
 
leitiiizati o and irrigation). pest and disease control. harvesting and production costs. Trhe var.
 
ICA-6iuali. C-16 and VF-I yield 11-14( more t han Pompadour. The line Cibao 202 has good
 
yields and Lood characteristics for canning. Jamapa with black seeds yields 17(" more than the
 
local Negra and could be used for export. Seed inoculation gave no significant yield increase.
 
Recommendations oinNPK rates are given for different regions. Effective. economical control of
 
rust is possible with the fungicide Plantvax The best insecticides for controlling the larvae of
 

Trichoptusia mo%%ereAodrin 5, Thiodan and Sevin. (Suimary hi FG. Trai. . by L. [..1.000 

01395 
29187 SHEWFELT, R.L. ; RESURRECCION, A.V.A.; JORDAN, J.L.; HURST, W.C. 
1986. Quality characteristics of fresh snap beans in different prime 
categories . Journal of Food Quality 9(2):77-BB. En., Sui. En., 21 Ref., 
IL. [Dept. of Food Science, Ilniv. of Georgia Experiment Station, GA 30212, 
USA] 

Phaseolus vulgaris. Snap beans. Storage. Pri ces. Organolepti c properties. 
Marketing. Seed characters. USA. 

Snap beans were collected from 9 lots at 5 wholesaLe warehouses over a 2
day period. The lots were separated into 3 groups based on wholesale 
price - high, intermediate, and low. Lots were analyzed for quality by 
chemical, physical, and sensory methods to determine those quality factors 
most closely associated with the price of fresh beans at the wholesaLe 
level. Textural properties differentiated between beans in low and 
intermediate price groups. Appearance factors were more important than 
texture in distinguishing between beans of the high and intermediate price 
groups. (AS) 

0096
 

27046. WARREN, A. 1985. TANZANIA: SEED BEANS FOR EXPORT (GREEN 
BEAN VARIETIES FOR EUROPE). IN BEAN PRODUCTION IN TANZANIA, 
M;ALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION 
SURVEY IN AFRICA. CALI, COLOMBIA, CENTRO INTERNACIONAL DE 
AGRICULTURA TROPICAL. 2P. EN. (9 HILLSIDE, ALLCRAFT ROAD, 
READING, ENGLAND I 
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PRODUCTION PROSPECTS AND CONSTRAINTS OF BEAN CULTIVATION IN 
TANZANIA ARE DISCUSSED. BRIEF INFORMATION IS ALSO PRESENTED OF 
INPUTS AND PRICES, LAND PREPARATION, INSECTS [MAINLY HELIOTHIS 
SPP.), DISEASES, AND YIELDS. (CIAT). 

LO0 GRAIN STORAGE 
0897
 

2022 ASTIER-DUMAS, 11.; GAROCHINY, N.; LAURENT, B. 1985. Fvolutio, de la
 
teneur en vitamine C, en rain6rauz et en fitre.: dano de, haricot: vrt,;
 
appertiso et dana de., haricots 
vert- surgel6r. (Evolution of vitamir: C, 
eineral and fiber, content in canned or deep-frozer Frcen beans). Mbdi eine 
et Nutrition 21(10 :273-276. Fr., Sum. Fr., En., Ii. (Centre de ffecherchen
 
Foch, 45, "ue des Saintn-Pere3, 75006 Paris, France]
 

Phaseolus vulgari_. Snap beans. Canned beans. Vitamin content. Mirierad
 
content. Ca. Hg. Na. K. Zn. Fiber content. $,torae,. France.
 

Green beano stored for 9 mc., pre;erved by freezing or canning, showed a 
lower level of vitamin C. The stable K content durieg, sterage allowed the 
posnible variations in vitamin C content to b(i dit.tLiruihed in thu 
nubsamples, an opposed to real lease: durinp, -itcr'ajc. Fiber content did not 
vary with the lenCth of the storage. (A.L 

0898
 
22643 ATWA, A.A.; LrL-SHI1KN, T.H.A.; DESSOUKT, S.M. 1980. Effect of @.me

chemicals and different packing methods on green beans. 1. Store unier 
cold storage conditions. Agricultural Research Review (Egypt) 58(*,):
 
169-182. Engl., Sum. Engi.. Ar., 19 Refs.
 

Phaseolus vulgaria. Stortge. Packaging. Snap beans. Egypt. 

Different chemical treatments and packing methods were tried on sim:arlr
pods of snap bean cv. Giza 3 of the autumn planting of 1976 and 1977. 
The chemical treatments were dipping in IAA -J500 ppm), coating w±.h 
flavorsjal wax, flavorseal + thiabendazole, wasting with tap water, and 
unwashed pods (control). Packing methods Included packing in nonper-foraned 
or perforated polyethylene sacks, and unpacked pods as control. ill 
treatments were placed in carton boxes which were kept under cold stor3e 
conditions (5"C and 85% R1) 'for 24 days, and thereafter .eld under room 
conditions for studying the shelf life. Results shoved that in general the
Vt. loss increased with prolonged storage pericd confrer' to the total 
carbohydrates, chlorophyll, and 
 sugars, which decreased. Coating wlth
 
flavorseal wax led to decreased -it. loss. chlorcphyll connant, and total 
sugars. The unpacked pods showed the highest loss in Vt. and destruct:on 
of chlorophyll and lover values in both sugars and carbohydrates. After 
transference to room temp., the IAA-treated pods kept their quality the 
longest (8 days) compared with the rest of treatments. Packed pods had a 
longer shelf life at room temp. than the unpacked or perforated

polyethylene packages. (Author's sumary) LO0 

0899
 
22129 ATWA, A.A.; EL-SIIIEKH, T.N.A.; DESSOLTY, S.M. 1980. Some factors 

affecting green bean storage. 2. Under normal conditions. Agricultural
 
Research Revicw (Fgypt) 58(3):183-193. Engl.. Sum. Engl., Ar., 22 Refs.
 

Phaseolus vulgari. Pods. Storage. Cheinical control. Snap 
beans. Carbohy
drate content. Sugar content. Packaging. Seed characters. Egypt.
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Sorted pods of bean cv*.Giza 3, grown at Bahteem 'Pesearch Farm (Egypt)
 
during 'the late surer seasons of 1976 and 1977, were sampled to test the
 
effect of different cheical treatments and packing methods on shelf life.
 
Chemical treatments were: dipping in IAA (500 ppm), coating with flavorseal
 
alone or with thiabendazole, washing with tap watt: , in addition to
 
unwashed pods as control. Packing methods were comprised of nonperforated
 
polyethylene sacks, perforated ones, or unoarked pods as control. All
 
treatments were placed in carton boxes aid were kept thereafter tor 12 days 
under nor'al conditions (15-22°C and 50-8. Fit in 197b, and In-22.5°C and
 

50-75Z RI!in 1977). Inspection'was done every 3 days. Results showed that
 
ccaring with flavorsecal wax or flavorseal , thfabendazole reduced the fresh 
wt. JOSS, Iu- raised -ne decci- . contrary tc :\A which raised the fresh wt. 

t,
logs and decreased th decay %. 1he loewt wt. loss X and highest 
chlorrhIl1 concn. we2re obtained in nonp.tiri-ra.ed sci.. Packing in 
:olyethylene sacks either perforated or non, -orated led to high decay. 

1AA and flavorseal delayed the destruction of chlorophyll. The highest 
total suger and total carbohydrate contents were obtained by flavorseal wax
 
+ thiabendazole. However, with prolongation of storage, chlorophyll
 
conco., total carbohydrates, and total sugars decreased. (Author's summary)
 
LOO
 

0900 
.11. UC ', : cn colous23640 1',,\,Il,19i1. : nMi, th,' :;:l; i of g'ren 

of green bcans I,% acidif ied bh:ul ctt r:at'. .ot:;_! o! lood 'lechnology 
18(() :797-714. ng .,..I RI[. lbeeit . o: Iorticiltuie, 2001 [Iflt. Court, 
Ohio '.Stitc i'niv. , Colu s .if, . 1 ";AI 

Ph'lui i!..... , i; yo.; viI i :.,rISnlp h, .tI;].;i' (.,1 ),,..'u1,. col i'1SA. 

Green heat r"'. ilolndercrop, . .in0;t1r11IAVI t.- 'rc;itlt'd(.) af tir hlanli
ing, (h) alftet ;llin , tll[(, tafidiTo tin i. t, Iet'"nor ,il procef;sing with 
a Cover if ) 1I hltd;lutitu: If Ill 1': ': I to a filti Iyt. of 454 g,

Cr ll/11 licl li.,iri. t'' i 'llo'll and kc ) ill; .,f 1i /ctdtll l l~th ' I' lI ll !Itcll cF 

oh tih I inal rildtii,- . ii , t ,! i, il'! I h'.- .Ir.i itt( vir;ll 
chllalge in coilo Irovi brliglt gi, 'l, i., .Il'v l':v. ci illud Up i o ' itif cla
tion. Whet: tpren hi';mio; cte e', ' I i '-'-t rlic. , ttt. liind;i darl" grei.i 
color with ;iVIp o . ticl mx l ' ia tIit , l-I dt product . A tte r l1Ct I t IlI(zTlI ,ll ~ (:.ItIi llI g . , I , l ;IIl i ' 'dU I I ,, tI Ii ivi ' T o ).,I .Illd jTre .l , 
t 1iali the -~onlVetl lIna I I % pr ,,dil(1 h!, i'"lI", p~lotdili I.iIC.q l11r l . ;, t y'pi1ca I 

oI c( , I Ic r'rti:t' l liir i miiirovclolive g c oloJ 'int Vt 1 f r ', tI'] ihe 
:tat iStl c:iIlv. SlitifI i calnt chiln.1," re o(+ ,t _! tIn grecn lbea; during 
bull-: toe rainly dut. to thi fr'it itu rreet, co lot (a value) during 
storagu and a ,,hift in th i. VuIt. (,iV;tl.$ 1 ii'htness) after canning. 
Although shlft; in color arc not a ri:irked illtlii .torai of conventionally 
C:illlledleau,. it I a olic l at .c;io l Ii... liccit ini tiheil .rl , pheiplytIns 
nnd pleopiiorbide,-. Tis It; an lmportait '.'ov.rv Ii'c~iuae it gives the 
processor a metlo)d of !;toring: green i'ean!,i i-it. t i,tte" color attributes than 
that of conventional canned .ret.n :-ans. [ ''I 

0901
 
20898 DOWEDAR, S.A.; WALLY. M.A.; FAINY, K.A. 197F. Fffect of calcium 

chloride and latex treatments on keeping quality of snap bear pods 
during stnrage. Cairo, Egypt, Aln-Shams University. Faculty of
 
Agriculture. Research Bulletin no.857. 5p. Engl., Sum. Engl., 6 Rets.
 

Phaseolus vulgaris, Snap beans. Storage. Pods. Egypt.
 

The effect of calcium chloride and latex on fruits of Egyptia. snap bean
 
var. Ciza No. 3 at room temp. as well as on their storage life Was studied
 
using the following treatments: CaCl, at 3.0 and 6.02. latex at' 1.0 and
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3.01., Ca1. at 3.02 + latex at I.O%, Can at 6.0% 4- latex at 3.0', and 
untreated iruits as control. Pods were sored for I1 days in net bags. 
The 2 latex treatments showed the least no. of injured fruits and the 
lowest 2 of loss in wt. No differences were observed in the chemical 
properties of the snap bean pods. (Author's summary) 1.00 

0902
 
7103 EODA. Y.H.. EL-WAR-AKI, A. and ZAID, M. A. Effecl ofdt,I~draion. freeze
dring and pack:ing on lirelualil of green heans. Food "lechnoloyr 211(21):83-S6 
1967. Engl.. Sum. Engl.. 13 Rels. 

Phaseohis vulgari.. ['ackaging. ( ulii ars. P' ds Seed. ( oin silion, Stra t'. 

A comparative study Olthe clIee0 processMg ol tie chemical and organolortic chaacterislc
0l4 varieties of green beans was conducted. I lie elfect ol container mas sltuditd using I \artei, 
Beans blanched in sodltim bicarbonate solutions and then deh.sdr;ird Cotined nor,: 
chloroph. I1 and less carotene and ascorbic acid than beains bhlanched in V ici o! iteam HoNe\ ,. 
freezc-dried bean, %kerehither in these comnponenls and their shape and su-.r- ' smtritlar to Iresh 
beans, 'reec-dlecd beans iconsltUed nore rapidl* in either cold or hot raltie,ine, packed in 

metal containers \kere generally higher inqqulwl than iihose packed in either pow%cih%Ienc hai , or 

paper cartons (,-tohor'i .tarti i 11)11 

0903 
2O tS'2 I.F IGRE, M. 1905. Etude stir les po,,sib lites d'ai01ior,'ion de , 

conservation des li.ricotb du Togo en milieu rural. (Stuff. of tire 
pc:;sibilltier of irproving the conservation of snap bean; In rural areas 
of Tc o . Ag(1oii'nie Tropicale 201(4) :388-430. Fr., Sum. Fr., Engi,. 

PharoitlS viulgaric. Snap beans. Storage. iarlketing. Pest control. Togo.
Senegal. Dahomey. 

In logo, Senegal, and DahooCy, beans and cereals suffer considerable insect 
damage eve- within a .lore time after harvest. In Too tire main kinds of 
beans, including Viius ,'o and Ph., lu! vulraris, were studied with 
resvect to ine.,tation by weevils (Anion spp. and Pruchidae), storage, 
r cCeln;, *and tladitiona( netrlode, onr educlog; damage. iecuo.endatLions 
are made for temporary control measures, to be followed by the irtroduction 
of rodern methodF including rapid portha:vest drying, air-Eiihi storage, 
and the use of chemicalsi such as lindane and carbon tetrachloride. The 
organization necessary for the execution of this program i,; dlsruss;ed as 
well. Notes of a visit to these couniries illustrate the urgency of the 
problem. (Sumimary by Abstracts on Tropical Agriculture) .00 

0904
 

23348 ROOS. E.E. 1984. Genetic shifts in mixed been populationa. 1. 
Storagi effects. Crop Science 24(7):240-244. Engl., Sum. EngI. . 21 
Refs., Illun. United Staten Dept. of Agriculture. Agricultural 
Research Station, National Seed Storage Laboratory, Fort Collins, CO 
80523, USA] 

Phaseolus iyjiaria. Cultivars. Seed. Snap beans. Aging. Storage. Germina
tion. Seed vigor. Deterioration. USA.
 

A mixture containing equal no. of seed of 8 snap bent, cv. was prepared 
to determine the effects of seed aging on genetic shifts in the population. 
The mixture was artificially aged to simulate lonp-term storage using 
elevated storage temp. and Rgu/leed/lC. After seed aging, germination of 
each cv. was regressed on the germination of the mixture to develop a 
series of equations which could be used to predict relative germination of 
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the 8 cv. at any given level of germinatiol for the mixture. Relative 
germination in defined as the ratio or 
the germinatior of any cv. to that

of the highest germinating cv. At 50Z mixture germination, the relative 
germination of the 8 cv. ranged from 1.00 (Cherokee Wax) to 0.4q (White
Seeded Tendercrop). Computer simulation of the 
effects of repeated cycles

of aging to reduce viability of the mixture to 501 predicted that 4 of the
 
6 cv. would be eliminated after II cycles, assuming a repulation size of 64
 
:Reds for each cycle. Results demonstrate the potential for less in
 
-enatic variability vithin heterogeneous germplaam accessions during

long-term atoraga. (Author's summary) LO
 

L01 Stored Grain Pests 

0905
 
9722 BHATTACHARYA, A.K. and PANT, N.C. 
 Biossay of trypsin inhibition from 
lentil (Lens esculenta Moench.) and french bean (Phaseolus vulgaris L.) on khapra beetle,
Trogoderma granarium Everts (Coleoptera: Dermestidte). Indian Journal of Entomology 
32(1):58-67. 1970. Engl., Sum. Engl., 29 Refs. 

Phaseolus vuipqris. Coltooera Stored grain pests. Diets. Inhibitors. Seed. Enzymes. 

Efforts were made to isolate the well-known heat labile trypsin inhibitor from lentils and french 
beans and to bioassay it by incorporating the same in wheat flour or an artificial diet for a culture 
of Trogoderma granarium. Addition of higher levels of crude trypsin inhibitor had a deleterious 
effect during the developmental period. Addition of higher levels of acetone precipitate of these 
pulses to an artificial diet also indicated a decrease in adult emergence; therefore, the trypsin
inhibitor in these pulses was partly responsible for making tnem unsuitable for insects. On 
original residue of french beans, larvae developed readily; steaming or supplementation of 
glucose tailed to increase dietary value. This indicates that extraction of trypsin inhibior from 
french beans also facilitates the release of an assimilable form of carbohydrates. (Author's 
sumiary) LO I 

0906 
17973 LUKANDO, 1.F. 1978. Susceptibility of grain and legume crops to 

storage pests. In Kenya, University 01 Nairobi. Department of Crop 
Science. Technical Communication no. 21. pp.19-27. Engl., 11 Refs. 

Phaseolus vulgaris. Acanthoscelides obtectus. Snap beans. Resistance. 
Stored grain pests. Kenya. 

Susceptibilitv ,f maize, sorghum, wheat, chickpea, and haricot bean to ,storage pest t, discussed. Kegarding haricot bean, research is conducted 
on factors affecting its susceptibility to Acantho;cel ides obtectus. 
According to preliminary results, it wa.,. found Lhat var. diflerences exist 
and that loT a given var., resistance is due to a nu. oi factor., that act 
alone or in combination: (a) thickness ot testa; (b) presence of Ca 
oxalate crystals in the testa, and (c) presence of alkaloids. or other
 

henmicalts which repel bruchids. It was also found that the roughness 
 of 
the testa increases susceptibility. (Summary by -. C. Trans. by L..F.) 
LO1 
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MOO USES, INDUSTRIALIZATION AND PROCESSING 
0907 

29188 ADSULE, P.G. ; DAN, A.; SAT'ANARAYANA, A.; RAJENDRAN, R. 1984. 
Studies on the suitability for conning of new French been (Phaseolus 
vulgaris] selections. Journal of Food Science and Technology 21(4):203-205. 

En., Sun. En., 4 Ref. [SmalL Industries Service Inst., Government of India, 

85/1 GST Road, Guindy, Madras-B00 032, India] 

Phaseolus vulgaris. Snap beans. Cultivars. Canned beans. Organoleptic 
properties. Storage. India.
 

Four selections of French beans developed at the Indian Institute of 
Horticulturel Research (Bangalore, India) were assessed for physicchemical 

characteristics and suitability for canning. Selection No. 5 and 2 were 

found better than check var. Cntender, which is reported to be the best 

for canning. OrgenoLeptic score of anned Frohch beanc during storage for 

12 mo. is included. (AS) 

0909
 
27298. COLLINS, J.L.; MULLINS, C.A. 1984. TENNESSEE SNAP
 

BEANS FOR CANNING AND FREEZING. TENNESSEE FARM AND HOME 
SCIENCE N.130:11-14. EN. 7 REF. (PLATEAU EXPERIMENT 

STATION, UNIV. OF TENNESSEE, CROSSVILLE, TN, USA I 

NINETEEN SNAP BEAN CV. GROWN AT THE PLATEAU EXPT. STATION 

(TENNESSEE, USA] WERE EVALUATED, 2 OF WHICH WERE WAX-TYPE AND THE 

REST GREEN-TYPE. SNIPPED RAW PODS WERE EXAMINED FOR COLOR AND SIEVE 
SIZE MEASUREMENT AND GRADED ACCORDINGLY. SOME MEDIUM-SIZE PODS WERE 

CANNED (BLANCHED AT 76.7 DEGREES CELSIUS/3 MIN, FILED INTO NO. 303 

CANS, COVERED WITH WATER AT 95 DEGREES CELSIUS, 1 TEASPOON OF SALT 
WAS ADDED TO EACH CAN, CANS WERE SEALED AND PROCESSED FOR 20 MIN 

AT 115.6 DEGREES CELSIUS. CANS WERE STORED 6 MO. AT ROOM TEMP.
 

SOME MEDIUM -SIZED PODS WERE FROZEN (BLANCHED AND BLAST FROZEN FOR 

STORAGE AT -17.8 DEGREES CELSIUS FOR 6 MO. PROCESSED BEANS WERE 

TESTED FOR COLOR, APPEARANCE (SHAPE, SIZE, UNIFORMITY, DEFECTS),
 

FIRMNESS, AND AMOUNT OF EPIDERMAL SLOUGHING. RESULTS ARE TABULATED. 
BY BALANCING SEVERAL IMPORTANT PARAMETERS UNDER CONSIDERATION THE 

CV. RECOMMENDED ARE EAGLE, FLO, CHECKMATE, CAPE, AND BBL GV66. BBL
 

GV66 IS AN EXPTL. LINE AND THE OTHERS ARE COMMERCIAL CV. (FOOD
 

SCIENCE AND TECHNOLOGY ABSTRACTS).
 

0909
 
29123 DRAKE, S.R. ; CARMIOIAEL, D.M. 1986. Frozen vegetable quality as 

influencd by high temperature short time (HTST] steam blanching. JournaL 
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of Food Science 51(5):1378-1379. En., Sun. En., 8 Ref. [USDA/ARS Tree Fruit 
Research Laborztory, li04 N. Western Ave., Wenatchee, WA 98801, USA] 

Phaseolus vulgaris. Snap beans. Canned beans. Processing. USA. 

Quality differences in processed vegetables (among them, snap beans) can be
controlled with high temp. short time (HTST) steam blanching. In addition,
HTST blanching required significantly Loss energy to blanch 1,9getables than 
water blandi ig. HTST-bland-e vegotables displayed quality parameters
distirictly different than water-blanched vegetables. Differences in 
quality parameters were highly dependent upon the vegetable being blanched
 
and the pressure and time 
 of the HTST blanch. The quality of vegetables 
were similar between water and HTST bLanctiing treatments, but by

controlling the pressure arid time of th 
 HTST blanch, quality
characteristi cs could be danged to meet iridividtul requirements. HTST
blanched snap beans had gruanter moisturf! and less soluble soLids than 
weter-bLanched snap beans. Thsy ,lso hud smaller shear values (65-25
percent) and exhibited a lighter more delicate green color. High quality
frozen vegatablgs run be produced with HTST steam blanching but quality is
dependent upon the particular vegetable and pressure and time of the HTST 
steam blanch. (AS) 

0910
26231. GULLETT, E.A.; RO1E, D.L.; HINES, F.J. 1984. EFFECT
 

OF MICROWAVE BLANCHING 
 ON THE QUALITY OF FROZEN GREEN BEANS.
 
CANADIAN INSTITUTE OF FOOD SCIENJCE 
 AND TECHNOLOGY JOURNAL
 
17(4):247-252. ENGL., SUM. ENGL., FR., 
 5 REFS. [DEPT. OF
 
CONSUMER STUDIES, 
 UNIV. OF GUELPH, ONTARIO NIC 2W1, CANADA] 

MICROWAVE-BLANWDIED GREEN BEANS WeERE COMPARED WITH A 2 MIN WATER 
BLANCH. COLOR, TEXTURE, FLAVOP, DOOR, ,AND OVERALL ACCEPTABILITY 
WERE ASSESSEP BY A TRAINED SENSORY PANEL AFTER 3 AND 6 MO. FROZEN 
STORAGE. ASCIORBIC ACID CONFIENT, COLOR [HUNTERLAB COLORIMETER), AND 
PEAK HEIGHT WERE DETERMINED AND THE PEROXIDASE TEST WAS CONDUCTED
AFTER 0, 3, P.ND 6 MIC.FROZEN STORAGE. LOTS OF GREEN BEANS OF 450 S 
WERE BLANCHED (5, 6, A.ND 7 MIN IN A MICROWAVE OVEN AND 2 MIN IN 
BOILING WATER). MICRO1AVE-TREATED SAMPLES WERE SCORED FIRMER AND 
LESS GREEN THAN WPTER-BLANCH SAMPLES. THIS WAS SUPPORTED BY COLOR 
AND PEAK HEIGHT MEASUREMENTS. MICROWAVE TREATMENTS OF 5 MIN AND 
SOME OF THOSE OF 6 MIN RESULTED IN POSITIVE PEROXIDASE TESTS, 
HOWEVER, THESE TREATMENTS DID NOT SCORE AS HAVING MORE OFF-FLAVOR 
AND OFF-ODOR THAN THE 7 MIN TREATMENTS. ALL MICRRIAVE TREATMENTS 
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WERE SCORED AS HAVING LESS TYPICAL BEAN FLAVOR AND MORE OFF-FLAVORAND OFF-ODOR AND LOWER OVERALL ACCEPTABILITY THAN THE WATER BLANCH.
 
(AS).
 

091129659 KERMtSHA, S. ; VAN DE VOORT, F.R.; METOHE, M. 1986. Lipase activityand fatty acid composition in stored full-fat French bean flour. CanadianInstitute of Food Science and TechnoLogy Journal 19(2):92-94. En., Sun.En., Fr., 14 Ref., II. [Dept. of Food Science & Agricultural Clemistry,Macdonald College, McGill Univ., 21111 Lakeshore Road, St. Anne de
Bellevue, P.a. H9X 1O, Canada] 

Phaseolus vulgaris. Snap bean.. Bean flour. Storage. Temperature. Fattyacids. Organoleptic properties. Canada. 

The production of free fatty acids due to lipase action in full-fat Frenchbean flour may be 
closely related to the autoxidation of the lipid
present, which has ramificetions in terms of organolepticquality. Lipaseactivity was determinel in the succulent green bean, freshly preparedmature been flour, and flour stored for 2 yr at 4 degrees Celsius and was
found to be 21, 42, end 125 x 10(-6) microequivalents acid/mg protein/min,resp. The fatty acid profile of the mature bean flour was measuredfollowing storage at -18, 4, 20, and 35 degrees Celsius. The fatty acid
profile of the bear flour did not chang3 signifi cantly in samples stored-16 atand 4 degrees Celsius; however, obvious changes took place in the
samples stored at 20 and 35 degrees Celsius with 
a loss of long chain and
the appearance of shorter chain fatty acids. The results ndinceted thatlipase was active in the flour, increasing in activity with storage
that temp. above 4 degrees Celsius 
and
 

accelerated the process of lipolysis infull fat flour signifi cantly, even at low moisture levels. The actionLipase could therefore be 
of 

a significant factor in the developmentflavors and of offodors by contributing free fatty acids which in turn are more
readily oxidized. (AS) 

0912
26565. 
 LOPEZ, A.; WILLIANS, H.L. 
 1985. ESSENTIAL ELEMENTS

AND CADMIUM 
 AND LEAD IN cRESH, CANNED, AND FROZEN GREEN BEANS
(PHASEOLUS VULGARIS L.). JOURNAL OF FOOD 
 SCIENCE 50(4):11521157. ENGL., SUM. ENGL., 22 REFS. (DEPT. OF FOOD SCIENCE& TECHNOLOGY, VIRGINIA POLYTECHNIC INST. & STATE UNV., 
BLACKSBURG, VA 24061, USA]
 

SIXTEEN ESSENTIAL ELEMENTS, CD, AND PB WERE DETERMINED IN FRESH,
CANNED, AND FROZEN GREEN PEANS. SAMPLES WERE TAKEN DURING 
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PROCESSING TO DETERMINE WHERE CHANGES IN ELEMENT CONTENT OCCURRED.
CANNED GREEN BEANS CONTAINED LOWER CONCN. OF CA, CU, FE, MG, MN, P,
K, AND ZN, BUT HAD HIGHER AMOUNTE OF CHLORIDE, NI, AND NA THAN 
FRESH BEANS. NO CHANGE IN SI CONCN. WAS OBSERVED. FE, P, AND K
CONCN. WERE LOWER IN FROZEN THAN IN FRESH GREEN BEANS, BUT CA, NA,
AND ZN WERE HIGHER. THERE WAS NO CHANGE IN CHLORIDE, CU, MG, MN,
AND SI DUE TO FREEZING. ELEMENT RETENTION RANGED FROM 51 TO 100
PERCENT FOR CANNED AND FROM 73 TO 171 PERCENT FOR FROZEN GREEV 
BEANS. [AS).
 

0913
 
22156. 
 PALA, M.; DEELEN, W. VAN.; STEINBUCH, E. 1983.
 
EFFECT OF DIFFERENT PRETREATMENTS ON THE QUALITY OF DEEP FROZEN
 
GREEN BEANS AND CARROTS. WAGENINGEN, SPRENGER INSTITUUT.
 
REPORT NO.2227. 24P. ENGL. SUM. GERM., ENGL., 
17 REFS.,
 
ILLUS.
 

SINCE PRETREATMENT METHODS FOR FRO7EN VEGETABLES ARE OF
 
CONSIDERABLE IMPORTANCE WITH RESPECT TO QUALITY RETENTION,
CONVENTIONAL WATER- AND STEAM-BLANCHING METHODS WERE COMPARED WITH
VACUUM PACKAGING, EVACUATION, AND HEAT SHOCK TREATMENTS, AS WELL AS
COMBINATIONS OF VARIOUS METHODS. GREEN BEANS AND CARROTS WERE USED
AS THE RAW MATERIALS. THE DIFFERENCE IN QUALITY OF THE FROZEN
 
VEGETABLES WAS DETERMINED BY CHEMICAL AND PHlYSICAL PARAMETERS: PH, 
DM CONTENT, TOTAL ACID CONTENT, ASCORBIC ACID CONTENT, PEROXYDASE 
ACTIVITY, COLOR, AND TEXTURE. RESULTS INDICATE TFAT THE HAX. 
QUALITY RETENTION OF FROZEN GREEN BEANS WAS ,'CHIEVI BY THE 
EVACUATIOIN AF HEAT SHOCK TREATMENTS. (A] . 

0914 
22517. PEREIRA, E.C.; NORWIG, J.; THOMPSON, D.R. 1984. 
GREEN BEAN AND ASPARAGUS BLANCHING DATA. TRANSACTIONS OF THE
 
AMERICAN SOCIETY OF AGRICULTU.AL ENGINEERS 27(2):624-628.
 
ENGL. SUM. ENGL., 26 REFS., 
ILLUS.
 

EFFECTS OF BLANCHING ON ASPARAGUS AND CUT GREEN BEANS WERE
 
DETERMINED BY MEASURING GAS REMOVAL AND RECOVERY AFTER BLANCH.
 
CANNED BEANS WERE ALSO EXAMINED FOR CHANGES AFTER STORAGE. ALL 
CHANGES IN GREEN BEANS WERE NEARLY COMPLETE IN A 3-MIN BLANCH AT 82 
DEGREES CELSIUS. ORGANOLEPTIC EVALUATION OF TASTE AND TEXTURE 
YIELDED NO SIGNIFICANT DIFFERENCES BETWEEN BEANS BLANCHED AT
DIFFERENT TEMP. (32-82 DEGREES CELSIUS), AND STORED AT ROOM TEMP. 
OR 30 DEGREES CELSIUS FOR DIFFERENT TIMES (0-63 DAYS), THOUGH 
INSTRUMENTAL TESTS SHOWED LOSS OF TEXTURE AT HIGHER BLANCH AND 
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STORAGE TEMP., AND SIGNIFICANT LOSS OF COLOR DURING STORAGE AT BOTh
 

TEMP. SINCE NO VARIATIONS IN SEDIMENT WERE OBSERVED, BLANCHING 
GREEN BEANS AT 32 DEGREES CELSIUS FOR 3 MIN OR MORE MAY ES 
SUFFICIENT. (FOOD SCIENCE AND TECHNOLOGY ABSTRACTS). 

0915 

28923 RAO, M.A. ; COOLEY, H.J.; VITALI, A.A. 1986. Thermal energy 

consumption for blanching and sterilization of snap beans. Journal of Food 

Science 51(2):378-280. En., Sim. En., 16 Ref., IL. [Dept. of Food Science & 

TEchnology, New York State Agri cuLturql Experiment Station, CorneLl Univ., 

Geneva, NY14456, USA] 

Fhaseolus vulgaris. Conned beans. Processing. Snap beans. USA. 

Steam consumption for o water blancher and a continuous pressure cteri Lizer 
was measured in a snap benar cannery. For the blancher, it ranged between 
0.204-0.306 Lb/lb of beans, The energy effi ciency of the blondier was 
found to be between 20.2-52.3 pvrcwnt. In a piLot scnL test, the cncn. 
of Ca, Mg, end K ions inu'eased a the bLsindiing water vas ruycled and 
the fi r7oness of the beans after ginning varied Detween C.855-1.010 kN. 
Steam consumption by the continuous prussure steri Lizer was related 
LinearLy to the Loading rate of cans: steam consumed [lb/h) = 1075.9 + 
0.073 x (cns/h). (AS) 

0910
 
27229. RAO, M.A.; LEE, C.Y.; COOLEY, H.J. 1985. LOSS OF
 

COLOR AND FIRMNESS DURING THERMAL PROCESSING OF CANNEL SNAP 
BEANS. JOURNAL OF F00D QUALITY 6(l):39-44. EN. SUM. EN., 
14 REF., IL. [NEW YORK STATE AGRICULTURAL EXPERIMENT STATION, 
CORNELL UNIV., GENEVA, 14Y14456, USA ) 

A STUDY WAS UNDERTAKEN TO DETERMINE THE KINETIC PARAMETERS (0 AND 
Z) FOR THE LOSS OF 'OLOE AND FIRlNESS OF SNAP BEANS DURINL THERMAL 
PROCESSING. THE D VALUE (AT 250 [EGREES FAHRENHEIT) AN[ THE Z VALUE 
FOR THE LOSS OF COLOF WERE 12.6 KIN AND 91 DEGREES FAHFEtjHEIT, 
RESP. THE D VALUE [AT 250 DEGREES FAHRENHEIT) AND THE 7 VALUE FOR 
THE LOSS OF FIRMNESS 'ERE 3.4 ,IL AND 106 DEGREES FAHRENHEIT, RESP. 
THE MAGNITUDES OF THE KtIETIC PAFAMf-Ef'7 ARE IN T!:7 .-ArSGOF VALUI-£ 
REPORTED it; THE LITERPTURE. [CtAT]. 

0917
 

27081. SHE1FELT, R.L.; PRUSSIA, S.E.; JORDAN, J.L.; HURST,
 

W.C.; RESURRECCION; A.V.A. 1986. A SYSTEMS ANALYSIS OF
 

POSTHARVEST HANDLING OF FRESH SNAP 8EANS. HORTSCIENCE 

21(3] :470-472. EN. SUV. EN., 20 REF. (UNIV. OF GEORGIA
 

332
 



AGRICULTURAL EXPERIMENT STATION, DEPT. OF FOOD SCIENCE,
 
EXrJERIMENT, GA 30212, USA I
 

THE POSTHARVEST HANDLING SYSTEM OF FRESH MARKET SNAP BEANS OF CV. 
SPRITE WAS ANALYZED TO DETERMINE STEPS OF GREATEST QUALITY
 
DETERIORATION. A DECREASE IN ASCORBIC 
 ACID CONCN. WAS THE ONLY
 
CONSISTENT QUALITY NOTED
CHANGE BETWEEN THE ARRIVAL AT THE
 
PACKINGHOUSE AND FROM
DEPARTURE THE WHOLESALE WAREHOUSE. QUALITY
 
DIFFERENCES IN PERCENTAGE OF FIBER, 
 PERCENTAGE OF SEEDS, COLOR, HUE
 
ANGLE, MOISTURE, ASCORBIC ACID, AND 
 SENSORY TEXTURE ATTRIBUTES
 
OBSERVED IN BEANS FROM DIFFERENT PACKINGHOUSES SUGGEST THAT
 
CULTURAL AND HARVESTING FACTORS ARE MOST CRITICAL. SHORT MARKET
 
SHELF-LIFE IS A MAJOR LIMITATION IN MARKETING. (AS). 

0918

29163 SILVESTRI, G. ; SVIERO, P.; ANDREOTTI, R.; TOMASICCHIO, M.;
 
MACOIIAVELLI, L. 1984. Grade di maturazione dol fagioLino in rapporto 
eLLa 
tresformazione industriale. (Maturity degree of green beans in relation to
 
commercial processing). Industria Conserve 59(2) :125-129. Sum.It., It., 
En.
 

Phaseotus vuLgaris. Snap beans. Promessing. Raturalon. Harvest. Timing.

Organoleptic properties. PaLatabiLity. Storage. Italy.
 

Six var. of green beans for commerial processing were harvested several.
 
times at 2-day intervals in 1982 and 1983 
 in order to find a parameter
suitable as indicator of optimun harvesting maturity. After determination 
of the agronomi cal characteristics, the beans from each harvest were
 
blanched, frozen, stored
and for about 3 me. at -20 degrees CLsius. At
 
the end of the storage period they 
were thawed, cooked, and evaluated
 
organolepticlLy. No relationship could be found between degree of
 
maturity and orgonoLeptic charactoristirs of the beans, even if there 
seened to be, for 3 var., a slight preference for the pods containing 3
 
percent of seeds. As a matter 
of fact, only the Least ripe beans, i.e. th 
ones from the 1st harvest, were judged unacceptable, whereas no significen
differences were found between the beans from the other harvests. (AS) 

09198007 STEVENS, M.A. et al. Volatile components of canned snap beans (Phaseolus
vulgaris L.). Proceedings of the American Society for Horticultural Science 91:833-845. 
1967. Engl., Sum. Engl., 16 Refs., Illus. 

Phaseolus vidgaris.Analysis. Cultivars. Palatability. Temperature. Food technology. 

Low-temprature, low-pressure distillation and direct liquid-liquid extraction were used to 
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isolate the volatile compounds from canned french bean liquor. Mass spectrometry in
conjunction with a capillary column-equipped gas chromatograph, 
 coincidence of relative

retention times with authentic compounds, and infrared spectroscopy were used to characterize
40 compounds in french bean essence. It is believed that cis-hex-3-cn- I-ol, oct-I.-en-3-ol, linalool,

cC-terpineol, pyridine and furfural are of primary importance in canned french bean flavor and
 more particularly in the differences in flavor between varieties. A 
no. ot the other compoundsindentified undoubtedly contribute to the aronia (it this vegetable. (Author'.%sminar) Miox) 

0920
 
29186 STONE, lK.B. ; uUNU, 
 C.M. 1985. Effects of cultivars, blanching
 
ted.niques, and cooking 
 methods on quaLity of frozen green beans as
 
measured by physical 
 and sensory attributes. Journal of Food Quality
 
7(4):255-265. En., Sun. En., 17 Ref. 
 (Dept. of Foods & Nutrition, Kansas 
State Univ., Manhattan, KS 66506, USA] 

Phaseolus vulgaris. Snap beans. Cultivars. Processing. Cooking.
 
Polatability. Organolepti c 
 pruperties. LISA. 

Effects of cv., blanching techniques, and cooking methods on the color, 
texture, and sensory characteristics of frozen green beans were
 
investigated. Provider beans 
were firmer than the Contender cv. following
frozen storage end cooking when evaluated instrumentally and by a sensory 
panel. Mi crowave-blanchod beans were harder according to Instron
 
measurements, and sensory scorei, 
for firmness and toughness were higher

than beans blanched by boiling water 
or steam. Green beans blanched or
 
cooked by microwaves had grassy aromas arid 
 strong off-flavors that were
 
not detected in those blanched or cooked by 
 conventional methods.
 
Mi crowave- cooked beans were greener and firser than those 
 conventionally
 
cooked. (AS)
 

26089. TONINI, 
1921 

G.; MENNITI, A.M..; NAINI, R.; RANALLI, P. 
1984. SCELT.L VARIETALE, EPOCA DI SEXINA E RACCOLTA DEI FAGIOLINI
 
PER UN BUON PRODOTTO TRASFORMATO. (CHOICE OF VARIETY, SO1ING
 
AND HARVEST DATES FOH A GOOD PROCESSED PRODUCT IN 
DIARF BEANS).
 

INFORMATORE AGRARIO 40(48):67-76. 
 ITAL. 15 REFS., ILLUS.
 

TABULATED DATA ARE PRESEN7ED ON CHARACTERS INCLUDING SIZE, SHAPE,
AND SEEDS:POD RATIO AT HARVEST, AND COLOR AND CONSISTENCY OF THE 
FROZEN PRODUCT AT 6 AND 12 MO. STORAGE AT -25 DEGREES CELSIUS OF 6, 
9, AND 8 FRENCH BEAN CV. IN 1981, 1982, AND 1983, RESP., WITH 
DIFFERENT SOWING AND HARVEST DATES. SIMILAR DATA ARE ALSO 
PRESENTED ON 15 AND 11 CV. IN 1982 AND 1983, RESP., AND ON 10 CV. 
IN A 2ND STUDY IN 1923. BRIEF SUMMARIES OF THE PROCESSING 
SUITABILITY OF EACH CV. ARE PROVIDED: EURONOR, BRELAN, AUTAN, 

334
 



MIRAE, AND PV124 WERE SUITABLE FOR CANNING ONLY; BEL AFI, PROS
 
GITANA, AND INGO WERE SUITABLE 
 FOR BOTH CANNING AND FREEZING.
 
(HORTICULTURAL ABSTRACTS).
 

0922
 
25883. VAN BUREN, J.P. 
 1983. TWO EFFECTC OF SODIUM CHLORIDE
 

CAUSING SOFTENING OF THE TEXTURE OF CANNED SNAFP BEANS. JOURNAL 
OF FOOD SCIENCE 48(4):1362-1363. ENGL. SUN. ENGL., 10 REFS. 

(DEPT. OF FOOD SCIENCE & TECHNOLOGY, CORNELL UNIV., GENEVA, NY 
14450, USA]
 

THE EFFECT OF NACL ON THE TEXTURE OF CANNED SNAF BEANS WAS STUDIED 
WITH LEACHED AND NONLEACHED PODS. PECTIN AND CA SOLUBILIZATION 
WERE ALSO MEASURED. UACL PROMOTED SOFTENING BOTh DURING COOKIN3 
AND APART FROM COOKING. THE COOKING EFFECT WAS ACCOMPANIED BY 
INCREASED PECTIN SOLUBILITY. THll tNONCOOING EFFECT WAS ACCOMPANIED 
BY INCREASED CA SOLUBILITY. (AS). 
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ABBREVIATIONS AND ACRONYMS
 

A 
ABA 

ac 

Afr. 

a.i. 

alt. 

ANV 


approx. 


atm. 
ATP 


aY. 

SAP 


BBUV 
BCMV 
BGCV 


BGTV 


BOD 


BPMV 


BRMV 

BSMV 


BV 


Bill 
"C 


Ca. 


CAM 


CiI 

CBB 

CBSD 


CEC 


CER 


CF 

CGR 


CLX 

CLV 

CM 


cm 


COD 


concn. 


CP 


CSL 

CSW 


C.V. 


cv. 


2,4-D 


DH 


DNA 


EC 

ElTA 


Angstrom(s) 

Absoliic acid 

Acre(s) 


Afrikaans 

Active ingredient 
Altitude 

Alfalfa mosaic virus 
Approximte(ly, 


Atmosphere 

Adenosine 5'-triphesphate 
Average 

6-Bemylaminopurine 
Broad bean mosaic virus 
Bean common mosaic virus 
Been golden mosaic virus 
Bean golden yellow mosaic 
virus 

Biochemical oxigen demand 
Bean pod mottle virus 

Bean rugose mosaic virus 

Bean southern mosaic 


virus 

Biological value 
Bean yellow mosaic virus 
Degrees Celsius 

(centigrade) 

About (circa) 


Cactue African -osaic 
diase 
Cassava African mosaic 
virus 


Cassava bacterial blight 

Cassava brown streak 


disease 
Cation exchange capacity 

C02 exchange rate 

Caasava flour 
Crop growth rate 
Cassava lear meal 
Cassava latent virus 
Cassava meal 
Centimeter(s) 
Chemical oxigen demand 


Concentration 
Crude protein 

Calcium stearyl lactylate 
Cassava starch wastes 
Coefficient of variation 
Cultlvar(3) 

2.4-dichlorophenoxyacetic 
acid 

Dry matter, 

Deoxyribonucleic acid 
Emulsifiable concentrate 
Ettl~enediaminetetraacetic 


acid 

EIM 

e.g. 

FISA 


EMS 

Engl. 

EP 


expt. 


exptl. 

"F 


Fr. 

rt-ca 
FYH 


g 
C 

CA 

gal 
GE 


Germ. 


GERs 

GLC 


h 

ha 


HCN 


HDP 


HI 


hp 

IAA 


IDA 


IBTAN 


Illus. 

in. 


Ital. 

IU 

J 


Jap. 

knt 


koal 


kg 


kJ 
km 


K2(ap 
kR 


I 

LAD 


LAX 


let. 
lb 

LD5O 


LER 


European Econoami Comunity 
For example
 
Enzyme-linked immunoorbent 
assays
 
Ethyl methane sulfonate
 

English
 
Preliminary Trials, CIAT
 
Experiment(s)
 

Experimental
 
Degrees Fahroneit
 

French
 
Foot candles (10.76 lux)
 
Farmyard manure
 
Gram(s)
 

Gin (109)
 

Gibborellic acid
 

Gallon(s) 
Gross energy
 

German
 

Glucose entry rates
 
Gas-liquid chromatography
 

Pour(s)
 
Hectare(s)
 

(lydrocyarLic acid
 
Hydroxypropyl distarch
 

phosphate (modified cassava
 
starch)
 

Harvest Index 
Horsepower
 
Indoleacetic acid
 
Indolebutyric acid
 
International Bean Tiold
 
and Adaptation Nursery,
 
CIAT
 
Illustrated
 

Inches
 

Italian
 
International unit 
Joule
 
Japanese
 
Katal(amnunt of enzymtic 
activity that converts I
 
mole of nubstrate/s)
 

Kilocalorle(s)
 

Kilogram(s)
 

Kilojoule
 
Kilcuoter(s)
 

Potassium naphthenate
 
Kiloroentgsn(s)
 

Liter(s)
 
Leaf area duration 
Leaf area index 
Latitude 

Pound(s) 
Mean lethal dose 
Land efficiency ratio 
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LPC 
lx 

Leaf 
Lux 

protein concentrate reap. 
Rf 

Respective(ly) 
Retardation factor-

M 
M 
2 
Hal. 

Mega 
Molar 
Meter(a) 

Malay 

ROR 
RH 

RNA 

chromatography 
Rclative growth rate 
Relative humidity 
Ribonue i acid 

max. Marimu Rom. Romanlan 
HC 

ME 
Moisture content 
Metabolizable energy 

rpm 

Russ. 
Revolutions 
Russian 

per minute 

meq Milliequivalent(s) a Second 
met. 
mg 

eho 
lain. 

Metbionine 
Milligram(s) 
Reciprocal ohm 
Minimum 

SBM 
SCN 
SCP 
SDS 

Soybean wesal 
Thiocyanate 
Single cell protein 
Sodium dodecyl sulfate 

min Minute(s) Sk. Slovak 
ml 

mm 
MO. 

Mel. wt. 

Milliliter(s) 

Hillimeter(s) 
Month 

Molecular weight 

sp. 

Span. 
app. 
SSL 

Species 

Spanish 
Species 
Sodium stearyl-2-lactylate 

m.p. 
NAA 

NAD 

Melting point 
AltPa-naphthalene acetic 
acid 

Nicotinamide adenine 

Sum. 
t 
TDN 
temp, 

Summary 
Ton(s) 
Total digestible nutrients 
Temperature 

NADH 
dinucleotide 
Nicotinamide adenine 

TIA 
TIDA 

Trypsin inhibitor activity 
2.3,5-Trlodobernoic acid 

NAR 
dinucleotide, reduced 
Net assimilation rate 

form compound 
namine 

with N-methyImetha-

NCE 
NE 
HER 

Net C02 exonange 
Northeast 
Net energy rat 

4 
o 

TLC 
TMV 
TSH 

Thin-layer chromatography 
Tobacco mosaic virus 
Thyroid-stimulating hormone 

M 
no. 

Nanameter(s) 
Number(s) 

(10-9 m! UP 
IIH 

Uridlne diph)33Iate glucose 
Unmodified cassava starch 

NPFs Negative production factors UV Ultraviolet 
NPR 

NPU 
NW 

Net pkotein ratio 
Net protein utilization 
Northwest 

var. 
VEF 
VFA 

Varlety(lies). arietal 
Bean Team Nursery. CIAT 
Volatile fatty acids 

Om Organic matter vol. Volume 
oz 
p. 

P 

Ounce(s) 
Page 

Probability 

VPD 
vpM 

vs. 

Vapor pressure deficit 
Volume per million 
Versus 

Pa 
PAN 

Pascal(s) 
Peroxyacetic nitrate 

W 
wk. 

West, watt 
Week 

PCNB 
PDA 

PentachIoronitrobenzene 
Potato dextrose agar 

WP 
wt. 

Wettable 
Weight 

powder 

PER 

pH 
Protein efficiency ratio 
Hydrogen ion concentration 

yr 

/ 
Year(s) 

Per 
pp. 

plum 
PPI 

Pages 
Parts per hundred million 
Pre planting Incorporation 

$ Percent(age) 
More than, greater 
Less than 

than 

ppm 
PSA 

Parts per million 
Potato sucrose agar > 

Equal 
Equal 

to 
to 

or 
or 

less than 
greater than 

pv. Pathovar ± Plus or minus 
Ref(s). Reference(s) 
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0723
 

AUXINS 
0082 0089 0090 

BACILLUS ITURINGIENSIS 
0715 0723
 

BACKCROSSING 
0031 0637 0660 0759 0762 0764 0776
 

0777 0785 0794
 

BACTERIOSES
 
0297 0465 0476 0509 0514 0522 0818
 

DISEASE CONTROL 
0178 0501 0502 0503 0505 0508 0519 
0523 0524
 
EPIDEMIOLOGY 
0515 0516
 
INOCULATION 
0507 
ISOLATION
 

0518
 
PLANT INJURIES
 
0517
 
RESISTANCE
 
0501 0506 0524 0761 0781 0789 0811
 
SYMPTOMATOLOGY
 

0501 0503 0504 0505
 

BEAN COMMON MOSAIC VIRUS
 
0476 0645 0648 0799 0823
 
DISEASE CONTROL 
0178 0502
 
RESISTANCE
 
0461 0654 0658 0659 0771 0772 0773
 
0774 0782 0791
 
SYMPT OMATOLOGY 
0659
 

BEAN FLOUR 
0911
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BEAN GOLDEN MOSAIC VIRUS 

DISEASE CONTROL 
0178
 

CHEMICAL CONTROL 
0741 


DISEASE TRANSMISSION
 

0641 0644 
RESISTANCE 

0491 0659 0761 0789 

SYMPTOh,.'r)LOGy 
0659 

BEAN PRODUCTS 

0897 0907 0909 0911 0915 


BEAN YELLOW MOSAIC VIRUS 
RESISTANCE 

0658 


BELGIUM 
0006 


B13EMISIA TAB ACI 
0641 0644 
INSECT CONTROL 

CHEMICAL CONTROL 
0741 


BIOCHEMISTRY 
0020 0116 0122 0183 0618 0849 


BORON
 
0012 0199 0205 0217 0652 0685 
MINERAL DEFICIENCIES 


0041 0049 0163 

TOXICITY 

0034 0112 0113 


BOTRYTIS CINEREA 

0560 0564 

DISEASE CONTROL 
0178 0747
 

CHEMICAL CONTROL 
0632 


EPIDEMIOLOGY 


0572 0573
 
INOCULATION 
0561 


RESISTANCE 
0563 


BRASSICA OLERACEA 

0447 


BRAZ IL 
0179 0294 0479 0486 0544 0545 0552
 
0553 0570 0588 0605 0735 0749 0753 

0756 0770 0781 0800 0803 0872 


BUDS
 
0835 

BULGARIA 
0782
 

CADMIUM
 
0042 0052 0055 0066
 

CALCIUM 

0012 0046 0066 0127 0216 0685 0866
 
0897 
LEAVES 

0024 0036 0038 0061 0080 0150 0160
 
0184 0193 0194 0198 0205 
MINERAL DEFICIENCIES 
0036 0047
 

PODS 
0028 0036 0039 0061 0080 0103 0138 
0151 0160 0700
 

STLMS 
0061 

CALLOSODRUCIUS MACULATUS 
0705
 

CANADA 
0049 0125 0140 0]88 0435 0538 0556
 
0557 0574 0621 0667 0742 0910 0911
 

CANNED BEANS 
0109 0121 0124 0130 0135 0136 0137
 
0138 0167 0168 0225 0335 0473 0487
 
0489 0804 0806 0841 0842 0843 0845
 
0848 0850 0852 0853 0854 0855 0857
 
0859 0860 0861 0866 0897 0900 0907
 
0908 0909 0910 0912 0914 0915 9916
 
0922
 

CANOPY 
0023 0087 0133 0153 0154 0186 0418 
0514 

CARBOHYDRATE CONTENT 
0119 0129 0861 0883
 

LEAVES 
0045 0186 0699
 

PODS
 
0186 0899
 
SEED 
0899
 

CARBON
 
0027 0389 0518
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CARBON DIOXIDE 

0689 0850 0851 

LIGHT 


0175 

PHOTOSYNTHESIS 

0019 0027 0175 

PLANT RESPIRATION 
0032 

TEMPERATURE 

0175 


CARBON FIXATION
 
0094 0451 


CARIBBEAN 
0208 0337 0366 0392 0466 0485 0644 

0761 0781 C786 


CELL STRUCTURE 
0003 0005 0007 0010 0073 0108 0509 

0621 0766 


CELL WALLS 
0005 0073 0108 0509 0621 


CENTRAL AMERICA 
0338 0491 0781 


CENT'RO INTERNACIONAL DE AGRICULTURA 
TROPICAL 
0833 0858 


CHILE 
0365 0382 0474 0775 0859 0887 0888 


CHLOROPHYLL 
0015 0024 0035 0045 0048 0050 0086 
0142 0303 0461 0472 0564 0690 0763 

0766 0794 


CILORri,.ASTS 
00 5 0035 


CHLOROSIS 

0035 0036 0063 0071 0327 0655 0688 

CHROMOSOMES 


0009 


CIRIJLIFER TENELLUS 

INSECT CONTROL 


CHEMICAL CONTROL 

0736 


RESISTANCE 

0736 


CLIMATIC REQUIREMENTS
 
0004 0108 0146 0149 0158 0162 0178
 
0188 0212 0223 0227 0465 0499 0615 
0633 0713 0857 0894 
PHOTOPERIOD 
0035 0464
 
TEMPERATURE 
0016 0053 0069 0073 0085 0109 0154
 
0171 0175 0187 0353 0372 0382 0464
 
0642 0668 0675 0731 0778 0834 0875
 

0911
 

CLIMBING BEANS 
0127 0450 0782 0783 0799 0826
 

COSALT 
0011 0051
 

COLEOPTERA 
0223 0297 0476 0502 0707 0709 0711
 
0712 0713 0715 0722 0731 0738 0897
 
0906
 
LEAVES 
0205 0217
 

PODS
 
0728 
SEED
 

0905
 

COLLETOTRICHUM LINDEMUTHIAlUM 
0005 0115 0144 0465 0476 0541 0548
 
0555 0596 0618 0626 0627 0628 0799
 
DISEASE CONTROL 
0178 0223 0501 0502 0503 0505 0575
 

CHEMICAL CONTROL
 
0571 0614
 

EPIDEMIOLOGY
 
0578 0613
 
RESISTANCE
 
0122 0501 0529 0530 0535 0585 0782
 
SYMPTOMATOLOGY 
0223 0501 0503 0504 0505 0578
 

COLLETOTRICUM TRUNCATUM 
0552
 

COLOMBIA
 
0302 0492 0782 0783 0885
 
MARKETING
 

0886
 

COMPOSITION
 
0045 0060 0094 0114 0117 0119 0129
 
0176 0185 0377 0780 0857 0861 0883 
0899 0902 0917 
DRY MATTER
 
0019 0029 0044 0046 0093 0169 0201
 
0215 0216 0226 0275 0353 0791 0871
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FAT CONTET 
0125 0847 0911 


MINERAL CONTENT
 
0034 0038 0046 0051 0072 
0102 0112
 
0113 0127 0131 0136 0138 0157 0184 

0188 0193 0195 0196 0201 0202 0205 
0216 0217 0226 0855 0882 0897 
PROTEIN CONTENT 
0041 0116 0127 0134 01)5 0137 0146 

0213 0689 0827 0847 0849 0863 

VITAMIN COWENT 
0109 0132 0137 
0168 0855 0864 0897 

WATER CONTI2lT 
0102 
0132 0133 0155 0168 0183 0322 

CONSUMPTION 

0002 0145 0469 0838 


CUOING 
0129 0472 0766 0838 0842 0846 
0861 

0910 0920 0922 


COPPER 
0051 0112 0113 0136 0519 
LEAVES 
0036 0042 0055 0067 0199 0205 0681 
MINERAL DEFICIENC:!S 
0036 


PODS 
0036 


STEMS 
0199 


CORYNEBACTEFIUM FLACCUMFACIENS 
DISEASE COUIROL 
0505 


SYMPTCQATCLOGY 
0505 


COSTS 


0279 0366 0742 0893 


COTYLEDONS 

0001 0020 0041 0062 0063 0081 0102 

0110 0462 0471 0540 0628 0690 

COTYLEDON CRACKING
 
0026 

GERMINATION 

0389 


COVER CROPS 
0250 0298 0334 


CROP LOSSES
 
0007 0302 0313 0338 0433 0517 0591 

0617 0655 0671 0686 0689 0697 0708 

0726 0728 0735 


CUBA 
0366 0466 0481
 

CULTIVARS
 
0003 0007 0008 0012 0030 0033 
0060
 
0063 0067 0068 0069 0070 0074 0075 
0077 0079 0084 0085 0096 0107 0116 
0118 0120 0127 0135 0136 0144 0145 
0153 0155 0156 0157 0172 0173 0174 
0178 0184 0185 0206 0219 0223 0227 
0271 0275 0279 0281 0300 0303 0310 
0312 0322 0339 0340 0341 0342 0343 
0349 0365 0400 04330382 0442 0460 
0463 0468 0471 0472 0475 0478 0479 
0482 0483 0464 0488 0489 0490 0493 
0494 0495 0496 0497 0499 0502 0506 
0507 0509 0510 0513 0523 0528 0529 
0530 0542 0543 0545 0547 0554 0566 
0569 0581 0586 0588 0596 0608 0611 
0612 0627 0628 0633 0643 0644 0646 
0647 0651 0654 0657 0658 0664 0668 
0669 0670 0675 0676 0679 0682 0683 
0684 0685 0693 0694 0697 0700 0701
 
0702 0722 0735 0736 0740 0745 0749 
0750 0752 0756 0760 0762 0763 0765 
0766 0767 0768 0769 0770 0771 0778 
0780 0785 0786 0787 0788 0789 0790 
0791 0793 0796 0797 0798 0800 0801 
0803 0804 0806 0807 0808 0809 0810 
0814 0820 0821 0823 0825 0826 0827 
0829 0830 0832 0836 0838 0857 0871 
0875 0876 0894 0902 0904 0907 0908
 
0919 0920 0921
 
ADAPTATION
 
0146 0180 0474 0476 0477 0480 0481 
0485 0486 0487 0491 0492 0761 0783 
0833 0837 0865 

GERMPLASM
 
0473 0624 0761 0783 0795 0799 0805
 
0817
 

IDENTIFICATION 
0636 0779
 
PLANT INTRODUCTIONS
 
0491 0659 0761 0775
 

CULTIVATION SYSTEMS 
0144 0145 0148 0298 0392 0447 0448 
0450 0451 0452 0453 0454 0455 0456
 
0502 0623 0707 0809 0847 0876
 

CULTURAL CONTROL 

0298 0526
 

CULTURE MEDIA
 
0119 0122 0513 0527 0545 0546 0607
 
0874 0881
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CURLY TOP *VIRUS DIABROTICA BALTEATA 
0823 
 0297 0709
 
RESISTANCE INSECT CONrTROL
 
0461 0736 
 CJEMICAL CONTROL 

0738 
CYSTEINE
 

0130 DIETARY VALUE 
0848 0851 0860 0861 0862 0918 0920
 

CYTOKININS
 
0081 0559 0874 
 DIETS
 

0856 0862 0905
 
CYTOLOGY 

0005 0020 0558 0621 0638 DIGESTIBILITY 

0851 0862 
DATABASE 

0781 DIPTERA 

0146 0178 0465 0501 0503 0659 0709
 
DEFICIENCIES 
 0726 0767 0768 0799
 

0035 0037 0041 0043 0049 0054 INSECT CONTROL
 

0223 0502 0727 0730 0732 0733
 
DEFOLIATION
 
0706 0746 DISEASE CONTRO.
 

0252 0543 0565 0569 0570 0588 0894
 
DELIA PLATURA 
 BACTERIOSES
 

0178 
 0178 050] 0502 0503 0505 0508 0519
 
INSECT CONTROL 0523 0524
 
0223 
 MYCOSES
 
PLANT INJURIES 0178 
0223 0335 0501 0502 0503 0505
 
0726 
 0523 0526 0537 0538 0542 0549 0552 
RESISTANCE 0556 0567 0568 0571 0575 0577 0580 
0501 0745 0589 0590 0591 0593 0594 0595 0599
 

0609 0614 0620 0622 0629 0632 0634
 
DETERIORATION 
 0738 0747
 

0850 0904 
 VIROSES
 

0178 0502 0505 0639 0640 0650 0656 
DETER4INATE CULTIVARS 0741 

0018 
DISEASE PHYSIOLOGY ANlDBIOC31EMISTRY 

0555 0560 0586 0596
 
DEVELOPMENT
 
0144 0145 0148
 

DISEASE TRANSMISSION 
DEVELOPMENTAL STAGES 
 0511 0595 0641
 

0008 0058 0082 0089 0090 0095 0097 SEED TRANSMISSION
 
0098 0102 0202 0210 0222 0441 0699 0524 0536 0616 0657
 
0867 0875 0884 
 VIROSES
 
BRANCHING 0644 0647 0655 0657
 
0006
 
FLOWERING DNA 
0006 0019 0070 0092 0189 01R u201 0638 0757
 
0353 0464 0572 0742 0879
 
GERM INATION 
0068 0075 0079 0085 0096 0100 0101 DOMINICAN REPUBLIC
 
0105 0817 0904 
 0208 0392 0491 0499 0644 0761 0786
 
MATIRATION 
 0894
 
0171 0377
 
PODDING DROUGHT 
0019 0070 0189 0192 0201 0353 0742 0079 0134 0778 0781 0858
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DRY MATTER 

0019 0025 0029 0037 0044 
0046 0093 

0123 0159 0169 0201 0215 0216 0226 

0275 0353 0791 0819 0871 


DRYING
 
0132 


DUNG 

0195 

DWARF BEANS 
0006 0106 0107 0112 0113 0127 
0181 

0186 0198 0403 0450 0475 0479 0488 

0496 0604 0651 0661 0764 0772 0773 

0774 0782 0783 0803 0826 0836 

SPACING 

0094 0184 0323 0400 


ECOLOGY 


0093 0201 0372 0437 0602 0675 0713
 
0869 0870 0871 0872 0873 0875 0880 

0881 0882 0883 


ECONCM ICS 

0145 0447 0455 0725 0788 0885 0886
 
0893 0894 0895 


ECUADOR 


0477 


EGYPT 

0077 0640 


ELECTRON MICROSCOPY
 
0060 0500 0509 0521 
0558 0559 0585 

0688 


EMBRYO 


0001 0114 


EMERGENCE 


0079 0097 0147
 

IE4POASCA FABAE 

0476 

INSECT CONTROL 

CIEMICAL CONTRCL 

0719 


ENTOMOLOGY 

0704 0710 0711 0713 0716 0717 0720 

0721 0722 0723 0731 0732 0735 0736 


ENZYMES 
0005 0014 0018 0033 0115 0121 0122 
0126 0139 0141 0541 0548 0555 0656 
0698 0753 0863 0873 0874 0881 0905 
0910
 

EPILACINA VARIVESTIS 
0476 0707 0714 0715 0722 0729 0731
 
INSECT CONTROL
 

BIOLOGICAL CONTROL 

0713
 

ERYSIPHE POLYGONI 
0476
 
DISEASE CONTROL 
0501 0505
 

RESISTANCE
 
0501 0749
 

SYMPTOMATOLOGY
 
0501 0505
 

ETHIOPIA
 
0146 0387 0433 0767 0768 0832 0856
 

EUXOA
 
0223
 

EXPEP-ItEIT DESIGN
 

0067 0095 0151 0160 0186 0211 0271
 
0302 0343 0435 0479 0490 0495 0619
 
0681 0683 0740 0838
 

FAT CONTENT
 
0847 0911
 
SEED
 

0125
 

FATTY ACIDS
 
0125 0911
 

FEDERAL REPUBLIC OF GERMANY
 
0509 0807 0913
 

FERMENTATION
 
0119 0839 0840
 

FERTILIZERS
 
0004 0036 0038 0039 0044 0045 0046
 
0048 0049 0057 0149 0151 0157 0159
 
0160 0163 0165 0169 0170 0172 0176
 
0177 0179 0180 0184 0187 0193 0195
 
0196 0197 0199 0200 0201 0202 0203
 
0204 0205 0208 0209 0211 0213 0214
 

0215 0216 0217 0218 0219 0220 0221
 
0223 0225 0226 0282 0296 0348 0365
 
0448 0454 0458 0465 0487 0495 0502
 
0623 0809 0833 0868 0870 0871 0872
 
0877 0878 0879 0881 0894
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FIBER CONTENT 

0028 0095 0135 0185 0342 0461 
 0467 
0857 0861 0897 


FIELD EXPERIMENTS 

0003 0007 0022 0024 0025 0030 0031 

0046 0053 0067 0071 0072 0074 0091 

0094 0151 0160 0177 0186 0203 0218 

0219 0229 0230 0271 
0337 0338 0339
 
0343 0440 0460 0475 
0477 0478 0490 

0494 0495 0498 0525 0539 0540 
0542 

0569 0570 0582 
0587 0594 0605 0636 

0675 0676 0683 0701 0710 0719 0736 

0745 0751 0777 0785 0793 


FLOWERING 

0006 0019 0065 0070 0071 0077 0092 

0094 0189 0192 0201 0478 0498 0572 

0573 0742 0755 0079 


GENETICS
 
0788 

PECTrOPEPIOD 


0031 0464 


TEMPERATURE
 
0031 0053 0186 0353 0464 


FOLIAGE
 
0023 0087 0133 0154 
0198 0220 0418 

0514 0565 


FOOD TECHNOLOGY 
0696 0919 


FRANCE 

0480 0510 0529 0530 0728 0861 0873 

0883 0887 0888 0897 


FRANKL INI ELLA DAMPFI 
0739 


FRUCTOSE 


0119 0129 


FUNGICIDES 
0589 


FUSARIUM 


0223 0552 0577 06, .90 

FUSARIUM OXYSPORUM
 
0554 0582 0625
 
DISEASE CONTROL 
0538 


CHEMICAL CONTLOL 
0622 

EPIDEMIOLOGY 

0578 


ETIOLOGY
 

0539 
INOCULATION
 

0617 0646
 
RESISTANCE
 
0547
 
SYMPTOMATOLOGY 
0578
 

FUSARIUM SOLANI PIASEOLI
 
0144 0540 0545 
0587 0602 0623 0625
 
DISEASE ODNTROIL
 
0501 0502 0538
 

CIiYI.TCAL (flNTO1.
 
0526 0622
 

RESISTANCE
 
0501 0546 0612 0795
 
SYNPEOMATOLMy
 

0501 0526
 

GENES
 
0031 0529 0675 0757 0758 0777 0778
 
0784 
0785 0794 0812 0824 0831
 

GENOTYFES
 

0802 0812 0822
 

GECOGRAFI1CAL DISTRIBUTIGN
 
0145 0148
 

GEMINATION 
0011 0177 0195 0345 0349 0470 0577 
0604 0693
 
SEED
 
0012 0068 0075 0079 0091 0096 0100
 
0101 0105 0147 0389 0459 0460 0468
 
0637 0685 0703 
0763 0817 0904
 

MECIANI CA! DAMAGE 
0693
 

TEMPERATUFRE
 
0075 0076 0085 0099
 
TOXICITY
 

0067
 

GERMPLASM 
0473 0624 0661 0761 0776 0781 0783
 
0795 0799 0805 0817 0818
 

GIBBERELLINS
 

0112 0113
 

GLUCOSE
 
0119 0129
 

GLYCINE MAX 
0010 0668 0670
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GREEN MANURES HERBICIDES 
0207 
 0015 0099 0194 0228 0229 0231 0232
 

0233 0234 0236 0237 0242 0243 0244
GROWTH 
 0245 0246 0247 0248 0249 0254 0255

0001 0025 0057 0061 0065 0079 0086 
 0256 0258 0259 0260 0261 0262 0263
0087 0095 0103 0104 0152 0155 0158 0264 0265 
0266 0267 0269 0273 0274
 
0166 0199 0204 0207 0212 0213 0218 0277 0278 0281 0285 0286 0287 0288
0224 0244 
0336 0345 0363 0375 0437 0.89 0290 0292 0294 0296 0300 0306
0607 0646 0677 0681 0687 0690 0763 0307 0308 0309 0311 
0314 0315 0316
0790 0793 0819 0857 
 0317 0318 0324 0325 0327 0328 
0329

LIGIT 
 0330 0331 0332 0333 0345 0346 0349

0023 0073 0108 
 0350 0351 0354 0355 0356 0357 0358
MINERALS AND NUTRIENTS 0359 0360 0361 0362 0364 0367 0368
0036 0037 0038 0043 0048 0054 0060 0369 
0370 0372 0373 0374 0375 0376
0112 0113 0195 0201 
0667 0869 0870 0378 0379 
0380 0381 0383 0384 0385
0871 0878 0882 0386 03a7 028V ()389 C! 90 0391 0392
NUTRIFNT SCEnUTION 0393 0395 0396 0397 039F 0399 0402
0029 0036 0054 
0056 0112 0113 0587 0404 0407 0408 0409 041 
 0411 0412
PILANTI NG 0413 0414 0415 0416 0417 0419 04200069 0174 
 0421 0423 0424 0425 0427 0430 0431

SALINITY 0434 0437 0438 0443 0444 0445 0446
0037 0183 
 0487 0587 0606 0724 
0832

SOLAR RADIATION DISEASES AND PA711OGENS 
0069 0178 0252 0622 
SPACING 
 PLANT INJURIES 
0077 0094 0220 0400 0478 
 0010 0230 0302 0371 0433
 
T1N1S RA IU RF 
0069 0073 0164 0181 0240 UETEP CDEPA GIYCINES 

0668 0670 

GROWTH CIAMER EXPERIMENTS HETEPOSIS 
0022 n210 
 0785 0826
 

HISTORY
 
HARVESTING 0335 

0030 0069 0071 
0123 0135 0178 0181
 
0195 0219 0223 
 0227 0270 0279 0304 1OMOPITERA 
0305 0310 0313 0322 0338 0341 
0342 
 0297 0476 0644 0716
 
0343 0344 0347 0366 0377 0436 0442 INSECT C(NTOL
0454 0457 0465 0467 0470 0477 0484 
 0223 0736 0741
 
0490 0493 
0495 0502 0696 0857 0858
 
0918 0921
 

11OST RANGE
HEAT TREATMENT 0500 0511 0512 0515 0598 0641 0644

0556 0650 0041 0044 0853 0653 0657 0669 0673 0688 0705 

RELIOTHIS ZEA HOSTS AND PATHOGENS 
0704 0707 0717 
 0509 0511 
0513 0521 0536 0554 0559
INSECT CONTROL 0561 0573 0587 0594 0596 0627 0638
 
0502 
 0653 0655 0660 0661 0668
 
RESISTANCE
 
0501 
 HOT WATER TREATMENTS
 

0119 0634
 

hE4I PTERA 
0742 
 HUMAN NUTRITION
 
INSECT CONTROL 
 0042 0109 0838 0852 0855 0860 0862
 
0743 
 0864
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HYBRIDIZING 
0063 0755 0781 0811 


HYBRIDS 
0063 0826 0827 


HYDROLYSIS 

0139 

0014 0389 0539 0540 0548 0550 0581 
0582 0583 0585 0600 0601 0602 0625 

0627 

ILLUMINATION 
0016 


INCOME 


0222 0284 
0447 0455 0893 


INDETERMINATE CULTIVARS 
0588 0818 


INDIA 


0009 0013 0037 0041 0048 0081 
0089

0090 0093 0127 0180 0197 0213 0214 

0215 0216 0221 0428 
0454 0496 0531 

0534 0577 0603 0609 0610 0611 0613 

0615 0617 0630 0643 0676 0678 
0679 

0727 0733 0739 0741 0754 
0801 0802
 
0808 
0810 0813 0826 0827 
0869 0879

0907 


INDOLEACETIC ACID 

0089 0874 


INDUSTRIALIZATION 

0173 0459 0469 0750 


INFLORESCENCES 
0092 0835 


INHIBITORS 


0090 0139 0141 0905 

GRO*WTI 

0108 


INJURIOUS INSECTS 

0148 0252 0293 0555 0718 
0721 0723 

0781 

COLEOPTERA 

0205 0217 
0223 0297 0502 0707 
0709
 
0711 0712 0713 0715 0722 0728 
0731

0738 0897 0906 


DIPTERA 
0146 0178 0223 0501 0502 
0503 0659

0709 0726 0727 0730 0732 0733 0767 

0768 u799 


HEMIPTERA 
0742 0743
 

HOMOPTERA 
0223 0297 
0644 0716 0736 0741
 
LEPIDOPTERA
 

0501 0502 0707 0708 0709 0717 0720
0735 0738 0739 0767 0768 0799 
TH YSANOPTERA 

0223 0739 0744 

INJURIOUS MITES 
0223 0734 0737
 
POLYPHAGOTARSONEMUS LATUS 

0739 
INSECT BIOLOGY
 

0704 0705 0708 0713 0714 
0716 0717
0720 0722 0723 0731 
0732 0735 0740
 
0743
 

INSECTICIDES 

0013
 

INTEGRATED CONTROL 
0706
 
DISEASES AND PAT]JOGENS
 
0579
 
INJURIOUS INSECTS 
0707 0709
 

INTERCROPPING
 
0392 0450 0451 0452 0454 0456 0625 
0707 0847
 
ZEA MAYS
 
0348 0447 0448 0502 0623 0809
 

IRAN 
0782
 

IRON 
0040 0051 0136 0869
 

LEAVES
 
0035 0036 
0041 0054 0199
 
MINERAL DEFICIENCIES
 
0035 0036 0041 0043 0054
 
PODS
 

0036
 
ROOTS
 
0017 0199 0209
 
STEPS
 

0199
 

IRRADIATION
 
0009 0011 0015 0068 0087 0763
 

IRRIGATION
 
0092 0152 
0153 0154 0155 0156 0158
 
0161 0166 0167 0168 0170 0175 0182
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0185 0189 0190 0191 0192 0200 0206 
0219 0220 0222 0223 0226 0227 0254 

0259 0277 0282 0359 0455 0458 0463 

0465 0499 0610 0680 0700 0868 0894 


ISARIOPSIS GRISECLA 

0465 0799 

DISEASE CONTROL 

0501 0502 0503 0505 

CHEMICAL CONTROL 
0571 


DISEASE TRANSMISSION 

0616 


EPIDEMIOLOGY 


0578
 
ETIOLOGY 

0615 


RESISTANCE
 
0501
 
SYMPTCMATLOGY 

0501 0503 0504 0505 0578 


ITALY
 
0280 0281 0819 0918 0921 


JAPAN 


0656 

KENYA 
0191 0483 0487 0501 0502 0893 0906
 

LABOR 


0338 0893 


LABORATORY EXPERIMENTS 


0032 0039 0043 0047 
0057 0059 0063 

0091 
0094 0095 0105 0111 0115 0119
 
0121 0122 0123 0126 0128 
0133 0139 
0183 0187 0198 0199 0203 0206 0210 
0389 0460 0506 0513 0518 0535 0545 

0551 0554 
0555 0561 0562 0569 0581
 
0582 0602 0607 0634 0636 0641 
0642 

0652 0655 
0658 0681 0725 0745 0748 

0751 0779 0788 0792 0838 0881
 

LAND PREPARATION 
0167 0194 0208 0223 0269 0623 0896 


LEAF AREA 

0022 0023 0025 0029 
0086 0108 0155 

0164 0181 0321 0400 0648 0686 0725 


LEAVES 


0016 0018 0024 0027 0029 0035 0042 

0050 0055 0056 0061 0062 0063 0064 

0067 0073 0080 0081 0094 0102 0108 

0110 0133 0134 0140 0150 0152 0155 

0157 0160 0164 0181 0186 0198 0199 


0206 0218 0389 0500 0510 0511 0512
 
0513 0514 
0521 0559 0564 0565 0569 
0598 0605 0627 0641 0642 0649 0653 
0658 0681 0686 0688 0695 0697 0697 

0699 0701 0714 0751 0779
 
DISEASES AND PATHOGENS
 
0517 0522 0550 0552 0556 0558 0562 
0586 0626 0639 0645 0648 0650 0652 
0655
 
INJURIOUS INSECTS
 
0205 0217 0708 0721
 
MINERALS AND NUTRIENTS
 
0036 0038 0041 0044 0045 0054 0060
 
0169 0184 0188 0193 0194 0197
 

LEGAL ASPECTS
 
0466 0884
 

LEGUME CROPS
 
0056 0668
 

LEPIDOPTERA
 

0501 0704 0707 0708 0709 0717 0720

0725 0735 0739 0767 0768 0799
 
INSECT CONTROL
 

0502 0738
 

LIGHT 
0016 0175 0206 069]
 
GRaWTH
 

0023 0073 0108
 
PIROTOPERIOD 

0031
 

LIRIOMYZA TRIFOLII
 

0730
 

LYSINE
 
0130
 

MACROPIIOMINA PHASEOLI 

0528 0545
 
DISEASE CONTROL 
0501 0502 0505
 
EPIDDIIOLOGY 

0578
 
ETIOLOGY
 

0610
 
RESISTA14CE
 
0501 0610 0800
 
SYMPTOMATOLOGY 
0501 0505 0578 0(10 
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MAGNESIUM. MELOIDOG YNE JAVANICA 
0012 0024 0036 0046 0047 0061 0080 0465 0681
 
0103 0127 0151 0160 0184 0193 0198
 
0199 0205 0216 0218 0685 08970700 METABOLISM 
PLANT ASSIMILATION 
 0050 0638
 
0194 0217
 

MEMI IONINEMALAWI 
 0130
 
0734
 

MEX Ico

MALAYSIA 
 0029 0476 0781
 

0595 

MICR Oi IOLOG yMANGANESE 0645 
0036 0038 0045 0051 0054 0112 0113
 
0150 0163 0169 0183 0198 0199 
0205 MICRO!(UTP.IENTS
 
0209 0681 0756 
 0017 0034 0037 003C 
0041 0045 0048
 

0049 0051 0052 0054 0055 0059 0061
MANINOT ESCULENTA 0131 0136 0169 0193 0199 0205 0209 
0454 0456 
 0217 0652 0869 0B97 

MANURES MINEPAl. M'TEIT 
0195 0207 
 0034 0046 
0051 0057 0072 0112 0113
 

0127 0136 0187 0195 0196 0201 0202
MARKETING 
 0216 0226 0855 0897
 
0173 0223 0227 0341 
0455 0457 0469 LEAvI:s
 
0489 0718 0884 0886 
0893 0895 0896 0038 0042 0061 
0063 0080 0102 0157

0903 0917 
 0184 0188 0193 
0205 0217 0218 0681
 

PODS
MATURATION 
 0061 
0080 0131 0138 0882
 

0053 0069 0107 0135 
0171 0270 0282 STEMS
 
0322 0377 0461 0463 0490 0728 0772 
 0063
 
0774 0779 0791 0809 
0810 0818 0822
 
0831 0837 0858 0918 
 MINERA. DEFICIENCIES 

0035 0036 0041 0043 0047 0049 0054
 
0063 0064 0163
 

MECHANICAL DAMAGE 
0158 0313 0442 0690 0692 0693 
0696 MINERA.S VID NUTRIFNTS
 
0822 
 0037 0085 0131 0667
 

BORON 
0034 0041 0049 0312 0113 0163 
0205


MECIANIZATION 0217 
0030 0178 0304 030 313 
0344 0347 CALCIUM
 
0366 0392 0436 070. ,118 0036 0038 0039 0046 0066 0127 0138
 

0184 0193 0194 0205 0216 0866 0897
MELOIDOGYNE 
 COPIER 
0223 
 0036 0051 0112 0113 0136 0205
 

IRON 
0017 0036 0041 0043 0048 0051 0054
MELOIDOGYNE INCOGNITA 0136 0209 0869 

0528 0617 0623 0666 0667 0672 0677 MAGNESIUM
 
0678 0680 
 0036 0046 0127 0184 0193 0194 0205 
NEMATODE CONTROL 0216 0217 0897
 

C1EMI CAL CONTROL MANGANESE 
0673 0674 
 0036 0038 0045 0051 0054 
0112 0113
 

RESISTANCE 
 0163 0169 0205 0209
 
0660 0661 0664 0675 
0676 0679 0682 MOLYBDENUM
 
0683 0684 0796 0836 
 0193
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NITROGEN 

0036 0038 J040 0044 0045 0093 012' 

0159 0163 0169 0179 0184 0188 0193 

0194 0195 0196 0197 0200 0201 
0202 

0205 0209 
0210 0214 0216 0221 0226 

0365 0448 0487 0495 0502 0516 0809 

0868 0869 0B70 0871 0872 0877 0878
 
0879 0881 0882 

PHOSPHORUS 

0036 0038 0043 0060 0169 
0180 0187
 
0193 0202 0226 0502 

POTA.SSIUM 


C036 0039 0044 0045 0046 0060 0127 

0163 '169 0179 0104 0188 0192 0194 

0195 0196 0202 0205 0209 0216 0821 
0066 0860 0872 0897 
ZINC 

0036 0038 0041 0048 0051 
0052 0112
 
0113 0163 0205 0209 
0217 0669 0897 


MOLYB DLINUM
 
0193 


MU	LCH1IVG
 
0240 0250 
 0344 0449 0583 0604 0680 
0710 


'J TATION 
0009 0748 0760 0763 0794 0819 0835 

MYCOFLASMOSES
 
U500 


MY COSES 
0005 015 0122 '14,1 0178 6223 02R3 
0297 0335 0404 046 0476 0191 C501 
0502 0503 0504 0505 (323 0526 9528 
0534 0,3 7 0529 054005 38 05.110542 
0548 0553 0557 056 0 0566 0567 0571 

0574 0575 0576 0577 0579 0580 9585 
0589 0590 0191 0593 0594 0596 0597 
0599 0603 0607 0509 0610 0612 0614 
0615 0616 0620 0621 0623 0624 06-9 
0630 0633 0632 0634 0635 0738 0747 
0749 07f'6 0,90 0795 0790 2799 0800 
0801 0807 0809 0824 0825 0829 0830 
EPIDEVIOLOGY 
0568 0572 0573 
0578 0592 0613 

INOCULATION 

053z 0536 0549 0562
6561 0584 0608 
0611 0617 0646 
ISOLATION 
0531 
0535 0555 0561 0595 

LEAVES
 
0550 0552 :,556 0558 J586 0626 0645 
PODS 

0618 

ROOTS
 
0581 0583 0622
 
SEED
 
0761 0796 0805
 
TEMPERATURE
 
0551 0781.
 

MYLARIS OCULATA
 
0223
 

NEMATCDES 
0223 0404 0465 -,,8 0617 0623 0664 
0665 066r 0667 0669 0670 0671 0672
 
0675 0676 0677 0671 
0679 0680 0682
 
0683 0709 0738 079(. 0836
 
HENATODE CONTROL 
0663 0673 0674
 

NFIVEPLANDS
 

0142 0321 0536 0560 0561 0781 0807 

N8-34Z.LA.AND 

0173 0651
 

N16ERIA
 

0.156 

NI	7 ATE
 

0198
 

NI	TROr:N 

002A 0056 0058 00930001 0094 0102
 
0'03 0104 "166 0188 0198 0685 0687 
0869 0882 
Fl: pTII]ZERps 
0036 0038 0044 0045 0151 0159 0160 
0163 0169 0172 0177 0179 014 0193 
"195 0196 0197 019P 0200 0201 0202 
6204 0205 0?7'-2 02'1 0214 0216 0.18 
0220 0221 (0226 0365 0446 0458 0487 
0495 0502 080 0869 0870 0871 0872 
0877 07. 0679 0881 
MINEPAI DEFICIENCIES 
01136 0064 0163
 
IUTRIENlT UPTAKE
 

0036 0038 0040 0064 
0194 02J9 0210
 
0518 
PLANT ASSIMILATION
 
0038 0040 0194 0202 0209 0210 0518 
PROTEIl' CONTENT 
0012 0127 
TRANSLOCATION
 

0159
 

lIIIROG4N FIXATION 
0079 0437 0781 0867 0869 0871 'J873 
0875 0877 0878 0883
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NITR';GEN-rIXING BACTERIA OPHIOMYIA PIIASEOLI 
0(,44 0045 0867 0465 0503
 

INSECT CONTROL
 
NODULATION 
 0502
 

0677 0687 0867 0873 0875 0880 0883 CHEMICAL CONTROL
 
HERBICIDES 
 0732 0733
 
0437 
 RESISTANCE
 
MINERALS AND NUTRIENTS 0659 0740
 
0093 0195 0201 0869 0870 0871 0872
 
0878 0881 0882 ORGANOLEPTIC PROPERTIES
 

0895 0907 0911 0918 0920
 
NOXIOUS ANIMALS
 

0146 0148 0205 0217 0223 0252 0297 OROSIUS ARCENTATUS
 
0501 0502 0555 0623 0644 0663 0665 0500 0688
 
0666 0667 0670 0672 0678 0679 0682
 
0683 0707 0708 0709 0711 0712 0713 OSMOTIC POTENTIAL
 
0715 0716 0717 0720 0722 0726 C727 0022 0155 0222
 
0730 0732 0733 0734 0738 0741 0742
 
0743 0744 0796 0836 0897 OSMOTIC PRESSURE
 

0649
 
NUCLEIC ACIDS 

0082 0082 0140 0140 0522 0522 0638 OVARIES 
0757 0075
 

NUTRIENT LOSS 
 OVULES
 
0168 
 0075 0171
 

NUTRIENT SOLUTION OXYGEN 
0015 0029 0036 0039 0040 0041 0047 0085 0850 0880 0881 
0054 0056 0059 0063 0066 0112 0113 
0203 0206 0587 0621 OZONE 

AIR POLLUTION 
NUTRIENT TRANSPORT 0686 0687 0691 0695 0698 0701 

0017 PLANT INJURIES 
" 


0686 06' 0697 0698 0701 
NUTRIENT UPTAKE 

0034 0036 0038 0040 0041 0043 0046
 
0051 0052 0054 0055 0063 0064 0066 PACKAGING
 
0067 0072 0099 0194 0203 0209 0210 0698 0899 0902 0917
 
0215 0217 0264 0518 0587
 

PALATA!ILITY
 
NUTRITIONAL REQUIREMENTS 0762 0838 0860 0918 0919 0920
 

0021 0024 0038 0044 0045 0046 0048
 
0049 0149 0157 0159 0163 0169 0176 PATIOGENICITY
 
0179 0180 0184 0193 0194 0195 0196 0623 0624 0631
 
0197 0200 0201 0202 0205 0208 n213
 
0214 0215 0216 0217 0219 0221 0223
 
0225 0226 0227 0282 0365 0448 0454 PERU
 
0458 0465 0487 0502 0623 0809 0821 0781 0887 0888
 
0833 0868 0870 0871 0872 0877 0878
 
0879 0881 
 PEST CONTROL
 

0223 0252 0312 0335 0499 0501 0502
 
NUTRITIVE VALUE 
 0503 0519 0523 0524 0526 0538 0552
 

0042 0109 0131 0168 0781 0850 0852 0556 0567 0568 0575 0577 0580 0589
 
0855 0856 0860 0864 
 0590 0591 0595 0599 0609 0614 0620
 

0629 0632 0640 0663 0664 0665 0678 
NYSIUS RATALENSIS 0680 0727 0730 0732 0733 0737 0738
 

0223 
 0741 0743 0744 0747 0833 0896 0903
 

386
 



PETIOLES 
0078 0193 0203 


PH 


0037 0042 0047 0066 0136 0150 0172 
0198 0206 0209 0210 0224 0584 0689 
0702 0840 
AGRICULTURAL LIMi 
0183 0213 


rfASEOLLIN 

0074 0563 0564 0635 0757 0780 0851 


PHASEOLUS COCCINEIJS 
0079 0178 0811 


PHASEOLUS LUNATUS 
0172 0324 


PH1EOLOGY 

0069 


PHILIPPINES 


0744 


PIOSPHORUS 

0017 0024 0044 0045 0057 0058 0059 

0060 0061 0080 0103 0104 0127 0151 

0160 0169 0172 0177 0179 0180 0184 

0187 0188 0193 0195 0196 0198 0199 

0204 0205 0211 0214 
0216 0218 0221 

0226 0458 0502 0681 0700 0809 0866 

0868 0872 0879 

MINERAL DEFICI3NCIES
 
0036 0043 0047 0064 0163 

NUTRIENT UPrAKE 

0036 0038 0046 0064 0194 0203 0209 

0210 


PLANT ASSIMILATION 

0030 0194 0202 0209 0210 


PIIOTOPERIOD 

0031 0035 0088 0464 0781 0784 

GROWTH 


0793
 

PHOTOSYNTHESIS 

0019 0027 0035 0094 0152 0175 0181
 
0190 0451 0690 0691 0819 


PHYTOALEXINS 


0014 0020 0074 0548 0549 0563 0564
 
0626 0628 0635 0757 0780 0851 


PLANT AGE 


0050 


PLANT ANATOMY
 

0003 0004 0006 0007 0008 0010 0016 
0017 0028 0030 0032 0041 0044 0045 
0060 0068 0070 0073 0085 0092 0097 
0108 0110 0125 0133 0169 0171 0189 
0194 0205 0217 0303 0489 0495 0522 
0548 0552 0558 0586 0639 0660 0675 
0742 0763 0793 0813 0814 0834 0835
 
0901
 

PLANT ASSIMILATION
 
0034 0038 0040 0641 0043 0051 0062
 
0066 0072 0096 0164 0181 0194 0202
 
0209 0210 0215 0217 0327 0330 0389
 
0390 0446 0518
 

PLANT BREEDING 
0004 0484 0504 0546 0581 0654 0661 
0684 0750 0754 0775 0779 0782 0784 
0788 0792 0793 0798 0814 0815 0816
 
0821 0828 0834
 
CROSSBREEDING
 
0751 0769 0776 0783 0789 0803 0813
 
0825 0026 0835
 

HYBRIDIZING
 
0755 0781 0811
 
MUTATION
 
0009 0794 0835
 
SELECTION
 
0752 0755 0758 0769 0783 0813 0833
 
0894
 
SFLF-POLLINATION
 

0835
 

PLANT DEVELOPMENT
 
0023 0024 0029 0036 0037 0042 0048
 
0049 0053 0054 0060 0069 0073 0074
 
0076 0078 0079 0086 007 0102 0108
 
0112 0113 0125 0135 0152 0153 0155
 
0164 0171 0182 0195 0197 0201 0207
 
0213 0224 
0240 0270 0282 0322 0344
 
0377 0437 0464 0646 0667 0672 0677
 
0728 0755 0784 0788 0790 0791 0809
 
0810 0818 0037 0857 0858 0869 0870
 
0871 0878 0882 0918
 

PLANT FERTILITY
 
0075 0106 0187
 

PLANT HABIT
 
0127 0184 0185 0323 0428 0450 0488
 
0496 0755 0759 0774 0783 0785 0793
 
0799 0803 0818 0826 0836
 

PLANT INJURIES
 

0020 0026 0539 0591 0599 0617 0671
 
0689 0692 0697 0699 0703 0708 0721
 
0726 0728 0735
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AIR POLLUTION 


0686 0695 0698 0701 
HARVESTING
 
0030 0310 0313 0442 

HERBICIDES 

0010 0230 0302 0371 0433 

PHASEOLLIN 

0563 


TEMPERATURE 

0310 0517 0822 

TOXICITY 

0059 


PLANT NUTRITION 

0028 
0035 0039 0047 0051 0054 0058 

0060 0061 0064 0103 0151 0160 0177 

0458 0470 0652 0821
 

PLANT PHYSIOLOGICAL DISORDERS 
0026 0059 0112 0113 0122 0158 0686 
0689 0691 0694 0698 0700 0702 

PLANT PHYSIOLOGICAL PROCESSES 

0013 0016 0122 0155 0188 0548 0638
 
0666 

ABSCISSION 


0029 0070 0190 

PHOTOSYNTHESIS 
0019 0027 0035 0152 0175 0181 0190 

0451 0691 

PLANT ASSIMILATION 

0034 3038 0040 0041 0062 0066 0072 

0096 0181 0209 0217 0518 

PLANT RES"IRATION 

0032 0451 


PLANT PIGMENTS 

0015 0035 0045 0048 
0086 0142 0303 

0648 0794 


PLANT REPRODUCTIOfl 
0106 0113 0835 


PLANT RESPIRATION 
0011 0012 0032 0094 0451 


PLANT TISSUES 

0003 0020 0042 0060 0063 0099 0196 

0628 


DISEASES AND PATHOGENS 


0558
 
ENZYMES 


0122 0541 0548 


PLANT TOXINS 

0603 


PLANT VASCULAR SYSTEM
 
0512 0587
 

PLANTING
 
0069 0146 0163 0174 0223 0227 0280
 
0303 0343 0353 0372 0382 0419 0465
 
0482 0493 0615 0675 0832 0921
 
AGRICULTURAL EQUIPMENT
 
0347 0703
 
PRODUCTIVITY
 

0583
 
SPACING
 

0092 0167 0189 0266 0268 0269 0275
0282 0283 0298 0323 0337 0339 0365
 
0392 0428 0435 0436 0441 0451 0454
 
0499 0502 0662 0743
 

POD CIARACTERS
 
0748 0759
 

PODDING
 

0003 0019 0070 0084 0103 0189 0192

0201 0353 0742
 

PODS
 
0001 0003 0007 0008 0021 0027 0028
 
0029 0030 0036 0039 
0044 0045 0050 
0061 0067 0070 0071 0078 0080 0084 
0094 0095 0103 0123 0131 0138 0151 
0160 0168 0169 0170 0171 0182 0185 
0186 0190 0194 0203 0204 0219 0222
 
0225 0271 0279 0303 0310 0313 0338 
0377 0400 0403 0440 0442 0458 0461 
0463 0467 0475 0484 0489 0490 0495 
0496 0497 0511 0512 0513 0527 0544 
0598 0619 0689 
0696 0700 0748 0750
 
0751 0752 0762 0777 0784 0785 
0788
 
0812 0813 0831 0846 0858 0882 0899
 
0901 0902
 

DISEASES AND PATHOGENS 
0480 0586 0618
 
INJURIOUS INSECTS
 

0708 0721 0728 0742
 

POLLEN
 

0075 0076 0171 0834
 

POLLINATION
 

0076 0106
 
ANTHERS
 

0835
 

POL7PHAGOTARSONEMUS LATUS 
0739
 

POTASSIUM
 
0024 0044 0045 0058 0060 0061 0080
 
0103 0104 0127 0151 0160 0169 0172
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0177 0179 0184 
0188 0193 0195 0196 

0198 0199 0204 0205 0211 0216 0218 

0225 0458 0700 0763 0821 0866 0868 

0872 0897
 
MINERAL DEFICIENCIES 
0036 0047 0063 0064 0163 

NUTRIENT UPTAKE 
0036 0038 0046 0063 0064 0194 0203 

0209 
PLANT ASSIMILATION 

0038 0194 0202 0209 


PREDATORS AND PARASITES 


0715 0720 0723 0723 0729
 

PRICES 


0885 0886 0895
 

PROCESSED PRODUCTS 

0109 0124 0135 0136 0137 0167 
0225 

0487 0804 0841 0842 0843 0845 0848
 
0852 0853 0854 0857 0859 0861 
0866 

0897 0900 0907 0908 0909 0910 0911 

0912 0914 0915 0916 0922
 

PROCESSING 

0109 0130 0132 0137 0251 0457 0461 
0463 0467 0469 0472 0689 0748 0762 
0839 0841 0842 0853 0857 0866 0908 
0909 0910 0912 0913 0914 0915 0916 
0917 0918 0920 0921 0922 

PRODUCTION 


0002 
0025 0057 0144 0145 0148 0223
 
0341 0342 
0363 0457 0499 0884 0897 
0888 0889 0890 0891 0892 0894 


PRODUCTIVITY 
0024 0036 0071 0074 0080 0143 0150 

0170 0172 0182 0183 0186 0204 0211 

0271 0440 0479 0543 0583 0725 0760 

0788 0872 


PROPAGATION 

0781 


PROTEIN CONTENT 
0041 0'16 0127 0134 0137 0213 0827
 
0847 0894 

PODS 

0050 0689 


SEED 
0012 0050 0135 0146 0760 0849 0863
 

PROTEINS 


0015 0018 0082 0125 0753
 
AMINO ACIDS 
0141 


ANALYSIS
 
0005 0110 0117 0118 0126 0141 0849
 
0863
 

PSEUDOMONAS SYRINGAE 
0513 0525
 
DISEASE TRANSMISSION 
0511
 

PSEUDOMONAS SYRINGAE PV. PHIASEOLICOLA 
0173 0178 0465 0476 0501 0503 0504
 
0505 0506 0507 0508 0509 0510 0513
 
0521 0522 0523 0524 0525 0789 0811
 

PSEUDOMONAS SYRINGAE PV. SYRINGAE 
0297 0501 0515 0516 0517 0518 0524
 

IJERTO RICO
 
0337 0338 0339 0340 0341 0342 0343
 
0493 0641 0644 0782
 

PYTHIUM
 
0622 0623
 

PYTHIUM AJI ANIDERNATUM 
0579 0625
 
DISEASE CONTROL
 

CHEMICAL CONTROL
 
0580
 

PYTNIUM DEBARYANUM 

RESISTANCE
 
0547
 

PYTIIIUM IRREGULARE
 

0601
 

PYT111UM ULTIMUM 
0579 0600 0601 0602
 
DISEASE CONTROL
 
0538
 

ClIFMICAL CONTROL 
0526 0580
 

RESISTANCE
 
0546 0637
 

SYMPTOMATOLOGY 
0526
 

RACES
 
0507 0510 0521 0529 0530 0535 0566
 
0585 0588 0618 0624 0627 0628 0636
 
0829
 

RADIATION
 
0133
 

RAINFALL 
0224 0567
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RAINFALL DATA 
0166 0353 


RAMULARIA PHASEOLI 

0630 


RELATIVE HUMIDITY 

0016 0134 


RESEARCH 


0043 0105 0111 0115 0133 0146 0506
 
0508 0518 0555 

RHIZOBIUM 
0044 0045 0487 0867 0868 0869 0872 

0880
 
INOCULATION 

0677 0870 0871 0875 0876 0877 
0878 

0879 0882
 
STRAINS 
0193 0538 0871 0881 0882 


RHIZOBIUm PnASEOLI 
0290 0292 0874 

INOCULATION 


0871 0875 0876 08780877 0879 0882 
NODULATION 
0867 0871 0872 0875 0880 0881 0882 
STRAINS 
0871 0881 0882 

RHIZOCTONIA SOLANI 
0144 0283 0391 0465 0540 0541 0545 

0550 0579 0582 
0583 0602 0606 0623 

0625 0633 

DISEASE CONTROL 

0501 0538 


CHEiMICAL CONTROL 
0526 0537 0542 0595 0609 0622 

DISEASE TRANSMISSION 


0595
 
ETIOLOGY 

0539 0595 0610 0631 

INOCULATION 
0533 0584 0611 0672 

RESISTANCE 


0074 0501 05e3 0546 0581 0610 0624 

0795 0796 0824 0825 

SYMPTOMATOLOGY 


0501 0526 0610 


RHIZOSPHERE 

0209 0210 0868 0876 


RNA 
0018 

ROOTING 
0082 0089 0090
 

ROOTS
 
0017 0018 0044 0047 0050 0056 0059
 
0060 0061 0068 0103 0140 0169 0199
 
0209 0211 0212 0330 0389 0544 0547
 
0581 0582 0583 0600 0601 o602 0605
 
0622 0625 0638 0660 0661 0675 0874
 
0881
 

ROTATIONAL CROPS 

0145 0165 0298 0453 0455
 
ZEA MAYS 
0623
 

RWANDA 
0450 0571 0799
 

SALINITY 
0200 0226 0868
 

GRC1WTIi 
0183 
PLANT DEVELOPMENT
 
0037
 

SAUDI ARABIA
 
0528
 

SCLEROTIUM ROLFSII 

0604
 
DISEASE CONTROL 
0501 
ClEMICAL CONTROL
 
0537 0622
 

ETIOLOGY
 

0610
 
RESISTANCE
 
0501 0610
 
SYMPTOMATOLOGY
 
0501 0610
 

SEED 
0001 0003 0u32 0033 0084 0088 0110 
0114 0120 0125 0126 0131 0132 0149 
0303 0347 0461 
0466 0471 0544 0545
 
0633 0690 0762 0787 0805 0806 0846
 
0853 0859 0905
 
DISEASES AND PATHOGENS 
0074 0173 0499 0552 0583 0761 0796
 
GENETICS 

0063 0118 0778 0788 0817
 
GERMINATION
 
0068 0075 0079 
0091 0096 0100 0101
 
0105 0147 0389 0459 0460 0468 0637
 
0685 0693 0703 0763 0817 0904
 
INJURIOUS INSECTS
 
0146
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MARKETING 
0^17 
PRODUCTION 

0145 0148 0499 

PROTEIN CON]TENT 
0012 0050 0135 0146 0849 0863 
STORAGE 


0100 0459 0844 0864 0895 0899 0900 

0902 0904 0921
 
YIELDS 
0068 0074 0075 0079 0093 0145 0146 

0170 0341 0458 0460 0463 0467 0468 

0473 0552 0684 0700 0752 0760 0778
 
0801 0817 0857 

SEED CIARACTERS 
0063 0096 0100 0101 0104 0120 0145 

0147 0148 0149 0167 0279 0303 0335
 
0459 0460 0463 0464 0467 0468 0470 
0472 0473 0487 0493 0497 0587 0695 
0750 0761 0778 0787 0796 0801 0804
 
0805 0822 0844 0846 0853 0857 0859 

0895 0899 0900 0917 0921 


SEED COAT 

0097 0389 0461 0462 0471 0763 

11IERITA11CE 
0637 0759 0778 


SEED COLOR 
0063 0074 0096 0097 0167 0303 0461 

0471 0472 0480 0487 0543 0546 0637
 
0692 0759 0761 0763 0766 0778 0838 

0900 


SEED PRODUCTION 
0098 0173 0459 0465 0466 0470 0483 

0544 0633 0820 


SEED TREATMENT 
0093 0146 0462 0502 0577 0579 0580 

0584 0609 


SEED VIGOR 

0096 0097 0105 


SEEDLING
 
0056 0073 0081 0089 0102 0158 0174 

0201 0204 0210 0460 0468 0513 0548 

0600 0690 0699 0701 0703 


SEEDS
 
0032 0045 0070 0085 0097 0116 0125 

0169 0171 0185 0349 0457 0788 0804 
0812 0870 


S LECTION 
0079 0146 0178 0523 0676 0679 0767
 
0768 0770 0780 0787 0791 0799 0800
 
0801 0804 0806 0807 0808 0823 0827
 
0829 0830
 
PLANT BREEDING
 
0752 0755 0758 0769 0783 0813 0833
 
0894
 

SELF-POLLINATION
 

PLANT BREEDING
 
0835
 

SENEGAL
 

0903
 

SHOOTS
 
0210
 

SILICON 
0621
 

SOCIOECONOMIC ASPECTS 
0298
 

SODIUM
 
0037 0063 0138 0206 0696 0846 0866
 
0897 
FERTILIZERS
 

0199
 

SOIL AMENDMENTS 
0052 0176
 

SOIL ANALYSIS
 
0051 0055 006] 0067 0150 0199 0279
 

0477
 

SOIL CONSERVATION PRACTICES 
0425
 

SOIL FERTILITY
 
0067 0080 0186 0198 0202 0204 0211
 
0623
 

SOIL MOISTURE
 
0017 0025 0051 0053 0091 0153 0156
 
0182 0185 0212 0361 0372 0458 0567
 
0600 0602
 

SOIL REQUIREMENTS 
0052 0053 0162 0172 0176 0182 0187
 
0194 0208 0223 0227 0372 0425 0465
 

0499 0623 0894
 

SOIL TEIMPERATURE 
0057 0091 0103 0187 0204 0240 0583 
0587 0600 0602 0675
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SOILS 

0216 0361 


SOLAR RADIATION 

0069 


SOLUBLE CARBOHYDRATES 

0091 0094 0119 0129 0699 


SOUTH AFRICA 

0002 0161 0162 0163 0223 0268 0269
 
0270 0506 0507 0523 


SPACING
 
0149 0167 0168 0194 0269 0282 0298 

0365 0392 0436 0441 0454 0474 0499 


0743 


PRODUCTIVITY 


0024 0271 0440 

YI ELDS 
0024 0077 0092 0094 0184 0185 0189 
0190 0219 0220 0266 0268 0275 0283 

0323 0337 0339 0340 0400 0418 0426
 
0428 0435 0451 0478 0494 0495 0497 
0502 0662 

SRI LANKA
 

0448 

STAMENS 
0075 0834 0835 


STARCI CONTENT 
0102 


STATISTICAL ANALYSIS
 

0028 0031 0080 0095 
0098 0172 0177 

0321 0400 0435 0477 0478 0494 0495 


0539 0540 0570 0605 0681 0696 0714 

0760 0777 0801 0838 


STATISTICAL DATA 


0884 0886 0887 0888 0889 0890 0891 

0892 


STEMS
 
0006 0010 0050 0189 0512 0532 0551 

0598 0660 0708 0721 


GROWTH 


0061 0094 0199
 
MINERALS AND NUTRIENTS 
0044 0169 


NUTRIENT UPTAKE 
0067 

FTOMATA 
0007 0016 0022 0073 0155 0691 0697 


STORAGE
 
0100 0459 0698 0844 0850 0864 
0065
 
0895 0899 0900 0901 0902 0903 0904
 
0907 0910 0918 0921
 
DISEASES AND PATHOGENS 
0227 0634
 
INJURIOUS INSECTS
 
0718 0897
 

TEN FEMAURE 
0109 0136 0854 0865 0911 

STORED GRAIN PESTS
 

0335 0502 0905 0906
 

SUBTERRANEAN CLOVER STUNT VIRUS 
DISEASE TRANSMISSION
 

0655
 

RES ISTA NCE 
0651
 

SUCROSE 
0062 0119 0129
 

SUDAN
 

0170 0482 0647 0716 0790 0797 
0820
 

0837 0870
 

SUGAR CONTENT 

0119 0186 0618 
0699 0839 0899
 

SULFUR DIOXIDE
 

0086
 

SULPHUR
 

0028 0044
 

SYMBIOSIS 

0290 0292
 

NODULATION
 
0437 0873 0875 0880 0883
 

MINERALS AND NUTRIENTS 
0093 0201 0069 0870 0871 0872 0881
 
0082
 

PHOSPHORUS
 

0872
 

TANZANIA 

0335 q452 0566 0608 0659 0804 0805
 

0806 0833 0896 

TAXONOMY 
0002
 

TECUNCLOGICAL PACKAGE 
0487 

TECHNOLOGY 
0487 0488 0761 0820 0837
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TECHNOLOGY EVALUATION 

0488 0820 0837 


TEMFERAURE 
0016 0028 0031 0053 0076 0085 0088 
0099 0109 0128 0134 0136 0147 0171 
0187 0372 0464 0551 0601 0642 0650 
0653 0661 0668 0675 0714 0731 0751 
0834 0838 0854 0865 0875 0911 0919 

CARBON DIOXIDE
 
0175 


GROWTH 


0069 0073 0164 0181 0240
 
P"OTOSYNTHrESIS 
0175 0181 


PLANT INJURIES
 
0310 0517 0822 

PRODUCTIVITY 


0182 0186 0479 

SOLUBLE CARBHYDRATES 
0119 

YIFDS 

0021 0075 0153 0154 0186 0342 0353 

0382 0778 0781
 

TETRANYQ|US URTICAE 


0223 0734
 

TNHIAM IN 
0109 


TNIELAVIOPSIS BASICOLA 

DISEASE CONTROL
 

CHEMICAL CONTROL 

0526 


RESISTANCE 
0547 

SYMP OIATOLOGY 

0526
 

T1YSANOPTERA 

0223 0739 0744 


TILLAGE 

0250 0295 0344 


TIMING 


0069 0100 0102 0135 0146 0153 0174 

0191 0195 0196 0223 0235 0236 0280
 
0282 0303 0353 0365 0451 0454 0465
 
0482 0493 0502 0540 0569 0615 0616 

0665 0708 0721 0743 0746 0832 0841 

0857 0878 0910 0918 0921
 

TISSUE CULTURE 


0555 0602 


TOBACCO MOSAIC VIRUS
 
0653
 

DISEASE CONTROL
 
0639 0656
 
INOCULATION
 

0652
 

TOBACCO NECROSIS VIRUS 
0649
 

TOBACCO RING SPOT VIRUS
 
0638
 

TOGO
 

0903
 

TOXICITY
 
0047 0056 0059 0067 0072 0121 017
 
0458 0605 0847
 
UERSICIDES 
0281 0308 0360 0361 0446
 
MINERALS AND NUTRIENTS 
0034 0049 0054 0060 0112 0113
 

TRADE
 
0466 0814 0884 0893 0896
 

TRANSFER OF TECHNOLOGY
 
0781
 

TRANSLOCATION
 

0027 0041 0054 0066 0159 0264 
038!
 
0400
 

TRANSPIRATION
 
0016 0022 0025 0155 0175
 

£RICNODER24A HARZIANUM 
0584
 

TRYPTOPHANE 
0130
 

TURKEY 
0887 0888
 

TYROSINE
 

0130
 

UGANDA
 
0455 0503 0504 0809 0818
 

UNITED KINGDOM
 
0005 0016 0073 0079 0079 0096 0097
 
0115 0134 0178 0178 0360 0361 0522
 
0555 0596 0646 0658 0811 0862
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URBANUS PROTEUS 0868 0878 0887 0888 0895 0900 0904
 

0709 0725 0908 0909 0912 0914 0915 0916 0917
 
0920 0922
 

UREA
 
0371 USES
 

FERTILIZERS 0720
 

0218
 
VALINE 

UROMYCES PlASEOLI 0130 
0144 0465 0476 0559 0586 

DISEASE CONTROL VARIETAL MIXTURES
 

0223 0501 0502 0503 0505 0523 0556 0592
 

0588 0620
 

CIEMICAL CONTRcL VECTORS
 

0565 0570 0589 0590 0591 0629 0500 0641 0644 0655 0688
 

EPIDEMIOLOGY 
0592 VENEZUELA 

ETIOLOGY 0887 0888 

0557 0574 

INOCULATION VIROSES 

0549 0178 0474 0476 0491 0502 0504 0505 

RESISTANCE 0638 0639 0640 0643 0644 0645 0646 

0491 0501 0558 0566 0592 0621 0636 0647 0648 0650 0652 0654 0655 0656 

0749 0761 0782 0786 0798 0804 0805 0657 0659 0681 0736 0741 0761 0771 

0809 0829 0830 0772 0773 0774 0781 0789 0790 0791 

SYMP O4ATOLOGY 0799 0809 0820 0823 

0223 0335 0501 0503 0504 0505 
VIRUS INHIBITION
 

USA 0656
 

0007 0008 0010 0012 0019 0021 0023
 

0024 0031 0032 0033 0035 0038 0052 VITAMIN CONTENT
 

0054 0057 0061 0069 0074 0075 0085 
 0109 0128 0132 0137 0168 0766 0855 

0086 0087 0088 0092 0094 0099 0100 0864 0097 

0105 0108 0109 0110 0111 0116 0117 

0119 0131 0133 0136 0137 0138 0141 WATER ABSORPTION
 

0143 0147 0152 0153 0154 0155 0156 0096 0471 0587
 

0159 0166 0167 0172 0176 0184 0)05
 

0189 0193 0194 0196 0198 0201 0203 WATER CONTENT 

0205 0207 0217 0219 0224 0226 0229 0022 0102 0132 0133 0155 0168 0183 

0230 0236 0240 0252 0271 0283 0300 0206 0322 041U 0581 0639 0649 0838 

0303 0304 0305 0312 0323 0324 0331 

0344 0371 0389 0418 0419 0425 0426 WATER REQUIREMENTS
 

0437 0447 0451 0453 0460 0471 0473 0028 
0042 0053 0146 0147 0153 0154 

0488 0489 0514 0515 0516 0518 0524 0156 0161 0167 0168 0170 0182 0185 

0526 0527 0532 0533 0540 0546 0547 0189 0219 0222 0310 0322 0353 0479 

0567 0569 0572 0573 0576 0578 0579 0551 0858 

0580 0586 0587 0589 0590 0591 0592 

0601 0602 0612 0620 0623 0624 0629 WATER STRESS 

0631 0637 0654 0660 0663 0664 0665 0073 0133 0152 0153 0155 0156 0168
 

0666 0668 0669 0670 0671 0680 0682 0175 0189 0212 0226
 

0683 0686 0689 0694 0695 0697 0701
 

0706 0707 0710 0711 0712 0715 0717 WEEDING
 

0722 0725 0726 0730 0730 0745 0746 
 0146 0194 0229 0230 0232 0233 0235 

0245 0247 0248 02490747 0748 0757 0769 0771 0772 0774 0236 0238 0240 

0777 0779 0782 0785 0787 0789 0794 0251 0252 0253 0257 0260 0261 0262 

0795 0796 0798 0817 0823 0825 0829 0265 0266 0272 0278 0281 0284 0291 

0294 0295 0290 0300 0301 0302 0302
 

0846 0847 0848 0853 0857 0864 0866 0314 0315 0316 0317 0318 0320 0323
 
0830 0834 0835 0836 0839 0840 0843 
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0324 0325 0326 0331 0332 0346 0352 YIELDS 
0354 0355 0357 0358 0361 0370 0374 0002 0019 0021 0024 0025 0029 0034 
0378 0383 0384 0385 0386 0387 0391 0042 0047 0048 0060 0061 0064 0065 
0392 0394 0395 0396 0398 0401 0413 0067 0068 0071 0072 0074 0075 0077 
0415 0416 0417 0418 0419 0424 0425 0079 0080 0092 0093 0094 0098 0103 
0429 0430 0431 0432 0433 0436 0440 0104 0123 0143 0144 0145 0146 0150 
0445 0470 0499 0724 0832 0151 0152 0153 0154 0156 0157 0158 

0160 0166 0169 0170 0172 0176 0179 
WEEDS 0180 0182 0184 0185 0186 0188 0189 

0165 0239 0276 0280 0284 0297 0298 0190 0191 0192 0193 0195 0196 0197 
0299 0319 0336 0348 0405 0406 0439 0200 0201 0202 0203 0205 0206 0207 
0440 0441 0212 0213 0214 0215 0216 0217 0218 
HERBICIDES 0219 0220 0221 0222 0224 0226 0227 
0229 0230 0233 0269 0294 0300 0324 0230 0233 0235 0240 0265 0266 0268 
0371 0391 0425 0437 0270 0275 0278 0279 0280 0283 0300 

0305 0321 0323 0337 0339 0340 0341 
WIIETZELINIA SCLEROTIORUM 0342 0343 0353 0378 0382 0394 0400 

0297 0605 0619 0633 0403 0418 0419 0425 0426 0428 0433 
DISEASE CONTROL 0435 044' 04,2 0447 0448 0450 0451 
0502 0503 0505 0567 0593 0747 0452 0453 0456 0458 0460 0463 0465 

QIEMICAL CONTROL 0467 0468 0473 0475 0476 0478 0479 
0568 0569 0594 0632 0634 0481 0482 0484 0485 0486 0487 0488 

EPIDEMIOLOGY 0490 0491 0492 0493 0494 0495 0496 
0568 0578 0497 0498 0502 0525 0552 0565 0575 
RESISTAICr. 0579 0587 0589 0604 0609 0611 0623 
0173 0807 0629 0632 0648 0662 0643 0666 0673 
SYM'TOMATOLOGY 0674 0676 0683 0684 09,5 0700 0706 
0503 0505 0568 0578 0719 0725 0726 0733 0742 0746 0752 

0754 0755 0760 0770 0778 078) 0786 
XANTHOMONAS CAIPESTRIS PV. IIASEIOL] 0790 07q7 0799 08P01 0802 0804 0808 

0465 0476 0501 0502 0503 0505 0512 0809 0810 0014 091? 0818 0819 0823 
0519 0523 0524 0525 0761 0818 0826 0827 0832 0833 0837 0857 0858 

0860 0370 0871 0879 0882 0887 0888 
XANTROMONAS PIASEOLI VAR. FUSCA2IS 0889 0890 0891 0892 

DISEASF CoirROL 
0501 0503 0523 ZEA MAYS 
RESISTANCE 0058 0064 0188 0440 0582 
0501 INTERCROPPING 
sYmN'rcIA'OrOLOGY 0348 0447 0448 0502 0623 0809 
0501 0503
 

ZI MIASVIE 
YIELD CCAIOMNEITS 0465 0765 

0019 0044 0068 0070 0077 0092 0098 
0152 0153 0156 0169 0191 0197 0213 
0221 0224 0226 0268 0283 0353 0400 2,INC 
0426 0428 0477 0497 0587 0666 0686 0012 0036 0038 0041 0042 0048 0051 

0752 0754 0755 0758 0760 0795 0801 0052 0055 0061 0080 0112 0113 0151 
0802 0810 0320 0826 0827 0837 0868 0157 0163 0199 0205 0209 0217 0681 

0079 0894 0685 0869 0897 
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PRELIMINARY DIRECTORY OF INSTITUTIONS AND
 
RESEARCHERS
 

ARGENT INA
 
MILLAN G., N.I. DE
 
ESTACION EXPERIMENTAL AGROPECUARIA LA
 

CONSULTA
 
INST. NACIONAL DE TECNOLOGIA
 

AGROPECUARIA
 
C.C. 8-5567
 
LA CONSULTA, MENDOZA
 

AUSTRALIA 
AITKEN, R.L. 
DEPT. OF AGRICULTURE 
UNIV. OF QUEENSLAND 
ST. LUCIA, QLD. 4067 

BANGLADESH 
SIDDIQUE, M.A.
 
DEPT. OF HORTICULTURE
 
BANGLADESH AGRICULTURAL UNIV.
 
MYMENSINGH
 

BRAZ IL 
GOM[ES, J.L.L. 
DEPTO. DE FITOTECNIA 
UNIV. FEDERAL DE VICOSA
 
36.570 VICOSA-MG 

INSTITUTO AGRONCMICO
 
CAIXA POSTAL 28
 
13.100 CAMPINAS-SP
 

ISHIMURA, I.
 
ESTACAO EXPERIMENTAL DE PARIQUERA-ACU
 
INST. AGRONOMICO
 
CAIXA POSTAL 28
 
13.100 CA1MPINAS-SP 

396
 



Brazil cont...
 

ISSA, E. 
SECAO DE DOENCAS DAS PLANTAS ALIMENTICIAS 

BASICAS E OLERICOLAS 
INST. BIOLOGICO 
CAMPINAS, SP 

ROCHA L., N.
 
EMBRAPA/PESAGRO-RIO 
 ESTACION EXPERIMENTAL DE 
ITAGUAI
 

RODOVIA RIO-SAO PAULO-K1. 47
 
SEROPEDI CA
 
ITAGUAI-RJ
 

VALENTIM C., I.
 
SEMENTES AGROCERES S.A.
 
CAIXA POSTAL 58
 
BETIM-MG 

CANADA 
BUONASSISI, A.J.
 
CROP PROTECTION BRANCH 
BRITISH COLUMBIA MINISTRY OF AGRICULTURE & 

FOOD 
17720 57TH AVENUE
 
SURREY, B.C. V3S 4P9
 

KERMASHA, S.
 
DEPT. OF FOOD SCIENCE & AGRICULTURAL
 

CH124ISTRY 
MCGILL UNIV.-MACDONALD CAMPUS 
21111 LAKESHORE ROAD 
STE ANNE DE BELLEVUE, QUEBEC H9X ICO 

MELAKEBERHAN, H. 
CENTRE FOR PEST MANAGEMENT
 
DEPT. OF BIOLOGICAL SCIENCES
 
SIMON FRASER UNIV.
 
BURNABY
 
VANCOUVER, B.C. V5A 1S6 
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Canada cont... 

STUMPF, M.A. 
BOTANY DEPT.
 
UNIV. OF TORONTO
 
TORONTO, ONTARIO M5S lAl
 

WAKARCHUK, D.A.
 
AGRICULTURE CANADA, RESEARCH STATION 
6660 N.W. MARINE DRIVE 
VANCOUVER, BRITISH COLUMBIA V6T 1X2 

CHILE 
BASCUR B., G. 
ESTACION EXPERIMENTAL LA PLATINA 
INST. DE INVESTIGACIONES AGROPECUARIAS 
CASILLA 5447 
SANTIAGO 

COLOMB IA 
AGUDELO, 0.
 
ICA
 
APARTADO AEREO 233
 
PALMIRA, VALLE
 

ASHBY, J. 
CIAT
 
APARTADO AEREO 6713
 
CALI
 

CARULLA F., J.
 
CARULLA Y CIA S.A.
 
CARRERA 68D No. 21-35
 
BOGOTA, D.E.
 

CAST AO, M. 
CIAT
 
APARTADO AEREO 6713
 
CALI
 

398
 



Colnmbia cont... 

CELIS, A.
 
UNIVERSIDAD DE CALDAS
 
MANIZALES
 

GIPARDO, E, 
ICA
 
.APARTADO AEREO 100
 
RIONEGRO, ANTIOQUIA
 

GONZALEZ, F.
 
CIAT-BEAN INFORMATION CENTER
 
APARTADO AEREO 6713
 
CAL I
 

GONZALEZ, II.
 
FEDERACION DE CAFETEROS
 
BANCO CAFETERO PISO 4
 
MANIZ ALES 

HINCAPIE, G.E.
 
UNIVERSIDAD DE CALDAS 
CALLE 51 No. 17-58 URBANIZACION LAS AMERICAS 
MANIZ ALES 

JANSSEN, W. 
CIAT
 
APARTADO AEREO 6713
 
CALI
 

KORNEGAY, J. 
CIAT
 
APARTADO AEREO 6713
 
CALI
 

LONDORO, N. R. DE
 
CIAT 
APARTADO AEREO 6713 
CALI 
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Colcmbia cont...
 

LOPEZ S., J.
 
CIAT-SPECIALIZED INFORMATION CENTERS 
APARTADO AEREO 
CALI
 

LUNA, C.A. 
CIAT 
APARTADO AEREO 
CALI 

MONTES DE OCA, 
CIAT 
APARTADO AEREO 
CALI 

OTOYA, M.M.
 
CIAT 
APARTADO 
CALI 

PACHICO, 
CIAT 
APARTADO 
CALI 

PALACIOS, 
ICA 
APARTADO 
PALMIRA, 

TABARES, 

AEREO 

D. 

AEREO 

Y. 

AEREO 
VALLE 

M.E. 
UNIVERSIDAD DE 
CARRERA 25 No. 
MANIZALES 

CYPRUS 

6713 

6713 

G. 

6713 

6713 

6713 

233 

CALDAS 
13-18 

AGRICULTURAL RESEARCH INSTITUTE 
NI OSIA 
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ECUADOR 
INIAP-ESTACION SANTA CATALINA PANAMERICANA 

SUR
 
IKM. 14 APARTADO 340
 
QUITO
 

EG YPT 
BARAKAT, A. 
DEPT. OF BOTANY 
FACULTY OF SCIENCE
 
AIN SHAMS UNIV.
 
CAIRO
 

ENGLAND 
BOLWELL, G.P. 
DEPT. OF BIOCHEMISTRY 
ROYAL HOLLOWAY COLLEGE 
UNIV. OF LONDON 
EGHAM HILL, EGHAM, SURREY TW20 OEX 

GBAJA, I.S.
 
DEPT. OF BIOLOGICAL SCIENCES
 
CHELSEA COLLEGE
 
UNIV. OF LONDON
 
HORTENSIA ROAD, LONDON SW10 OQX 

HAMDAN, M.A.M.S. 
DEPT. OF BIOCHEMISTRY
 
ROYAL HOLLOWAY COLLEGE
 
UNIV. OF LONDON
 
EGHAM HILL, EGHAM, SURREY TW20 OEX 

O'CONNELL, R.J.
 
LONG ASHTON RESEARCH STATION
 
UNIV. OF BRISTOL
 
DEPT. OF AGRICULTURE & HORTICULTURE 
LONG ASHTON, BRISTOL BS18 9AF 

SLUSARENKO, A.J.
 
DEPT. OF PLANT BIOLOGY & GENETICS
 
UNIV. OF HULL
 
HULL HU6 7RX
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England cont..
 

WARREN, A. 
9 HILLSIDE, ALLCRAFT ROAD
 
READING 

FIJI 

MINISTRY OF AGRICULTURE FISHERIES AND FORESTS 
DEPARTMENT OF AGRICULTURE 
LEGALEGA RESEARCE STATION 

FRANCE
 
ASTIER-DUMAS, M.
 
CENTRE DE RECHERCHES FOCF
 
45, RUE DES SAINTS-PERES
 
75006 PARIS
 

PLADYS, D. 
LABORATOIRE DE BIOLOGIE VEGETALE 
FACULTE DES SCIENCES ET DES TECHNIQUES 
PARC VALROSE 
F-06034, NICE CEDEX
 

WASFI, M. 
STRUCTURE ET METABOLISME DES PLANTES
 
BAT. 430
 
UNIV. DE PARIS-SUD
 
F-91405, ORSAY CEDEX
 

GUATEMALA
 

AJQUEJAY, S.
 
ICTA 
AVENIDA REFORMA, 8-60 ZONA 9 EDIFICIO
 

GALERIAS REFORMA
 
GUATEMALA
 

INDIA 
AWASTHI, M.D. 
PESTICIDE RESIDUE LABORATORY
 
INDIAN INST. OF HORTICULTURAL RESEARCH 
BANGALORE 560 080 
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India cont...
 

CAPOOR, S.P.
 
7 BARROW ROAD
 
LAL BAGH
 
LUCKNOW 226 001
 

GARG, O.K.
 
DEPT. OF PLANT PHYSIOLOGY 
INST. OF AGRICULTURAL SCIENCES 
BANARAS HINDU UNIV. 
VARANASI-221005
 

HEMANTARANJAN, A. 
DEPT. OF PLANT PHYSIOLOGY 
INST. OF AGRICULTURAL SCIENCES 
BANARAS HINDU UNIV. 
VARANASI-221005 

INDIAN INSTITUTE OF HORTICULTURAL RESEARCH 
HES SARAGHATTA 
BANGALORE- 562 113 

JAYANTHAMMA, B. P.N. 
HORTICULTURAL RESEARCH STATION 
G. K.V.K. 
BANGALORE-560 065 

MOHANDAS, S. 
INDIAN INST. OF HORTICULTURAL RESEARCH 
255 UPPER 

BANGALORE-
PALACE 

80 

ORCHARDS 

PRASAD, N.B. 
DEPT. OF PLANT BREE
G.B. PANT UNIV. OF 
PANTNAGAR 

DING 
AGRICULTURE & TECHNOLOGY 

PUNJAB AGRICULTURAL 
DEPARTMENT OF VEGET

AND FLORI CULTURE 
LUDHIANA 

UNIV
ABLE 

ERSITY 
CROPS, 

LUDHIANA 
LANDSCAPING 
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India cont...
 

TRIPATHI, K.C.
 
GOVT. VALLEY FRUIT RESEARCH STATION 
SRINAGAR GARHWAL 246 174 

TRIPATHI, S.S.
 
DEPT. OF AGRONOMY
 
G.B. PANT UNIV. OF AGRICULTURE & TECHNOLOGY 
PANTNAGAR, 263 145, UP 

KENYA 
M'RIBU, E.
 
DEPT. OF CROP SCIENCE
 
EGERTON COLLEGE
 
NJ 0RO
 

MEATIA, O.L.E.
 
DEPT. OF AGRICULTURAL ECONOMICS
 
UNIV. OF NAIROBI
 
NAIROB I
 

THE NETHERLANDS 
HEUVEL, J. VAN DEN 
WILLIE COMMELIN SCHOLTEN PHYTOPATHOLOGICAL 

LABORATORY
 
JAVALAAN 20
 
3742 CP BAARN
 

PERU 
SALAZAR N., G. 
ESTACION EXPERIMENTAL AGRICOLA "LA MOLINA'-

INIPA 
AV. LA UNIVERSIDAD S/N APARTADO 2791 
L IMA 

PHILIPPINES 
UNIVERSITY OF THE PHILIPPINES 
DILIMAN, QUEZON CITY 
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PUERTO RICO
 

BADILLO-FELICIANO, J. 
AGRICULTURAL EXPERIMENT STATION 
UNIV. OF PUERTO RICO 
RIO PIEDRAS 

REPUBLIC OF CHINA 
TAICHUNG DISTRICT AGRICULTURAL IMPROVEMENT 

STATION 
TATSUEN 
CHANGHUA, TAIWAN 

RWANDA 

DAVIS, J. 
CIAT REGIONAL BEAN PROJECT GREAT LAKES 

REGION- ISAR 
B.P. 138, BUTARE 

SAUDI-ARAB IA 
AL-HAZMI, A.S. 
DEPT. OF PLANT PROTECTION 
COLLEGE OF AGRICULTJRE 
P.O. BOX 2460
 

RIYADH 11451 

SCOTLAND 

POW ELL, A.A. 
DEPT. OF AGRICULTURE 
UNIV. OF ABERDEEN 
ABERDEEN AB9 lUD 

SOUTH AFRICA 

BOELEMA, B.H. 
HORTICULTURAL RESEARCH INST. 
PRIVATE BAG X293
 

PRETORIA 0001
 

VEGETABLE AND ORNAMENTAL PLANT RESEARCE 
TN STI TUTE
 

PRIVATE BAG X293
 
PRETORIA 0001
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SPAIN 
NOGUERA G., V. 
UNIVERSIDAD POLITECNCIA DE VALENCIA 
CAMINO DE VERA 
14 VALENCIA - 22 

SRI LANKA 
WAHAB, M.N.J. 
REGIONAL AGRICULTURAL RESEARCH CENTER 
BANDARAWELA 

THAILAND 
KASETSART UNIVERSITY 
RESEARCH AND DEVELOPMENT INSTITUTE 
P.O. BOX 4-170
 
BANG KHEN BANGKOK 

USA 
ANDERSON, J.M. 
UNITED STATES DEPT. OF AGRICULTURE
 
DEPTS. OF CROP SCIENCE & BOTANY 
NORTH CAROLINA STATE UNIV. 
3127 LIGON STREET, NC 27607
 

BOYLE, J.F.
 
DEPT. OF HORTICULTURE
 
PENNSYLVANIA STATE UNIV.
 
UNIV. PARK, 16802
 

BROWN, J.E.
 
DEPT. OF HORTICULTURE
 
AUBURN UNIV.
 
101 FUNCEES HALL
 
AUBURN, AL 36848 

CAMPBELL, W.F.
 
PLANT SCIENCE DEPT.
 
USU
 
LOGAN, UT 84322-4820 
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USA cont... 

CANTWELL, G.E.
 
VEGETABLE LAB.
 
HORTICULTURAL SCIENCE INST.
 
USDA/AGRICULTURAL RESEARCH SERVICE
 
BARC-EAST, BELTSVILLE, MD 20705
 

DRAKE, S.R.
 
USDA/AGRICULTURAL RESEARCH SERVICE
 
TREE FRUIT RESEARCH LABORATORY
 
1104 N. WESTERN AVE.
 
WENATCHEE, WA 98801
 

IIARTMANN, R.W.
 
UNIV. OF HAWAII
 
HONOLULU, HAWAII
 

HILTY, J.W.
 
DEPT. ENTOMOLOGY & PLANT PATHOLOGY
 
UNIV. OF TENNESSEE
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