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INTRODUCTION
 

The Regional Pulse Improvement Project (RPIP) originated in 1963
 

as the result of a Participating Agency Service Agreement (PASA) between
 

the U.S. Agency for International Development (USAID) and the Agri­

cultural Research Service (ARS) of the U.S. Department of Agriculture
 

(USDA). The purpose of the PASA was to have ARS scientists do research
 

on pulse crops (edible legumes) in the Middle East and South East Asia
 

with the objective of increasing crop yields through better varieties,
 

improved crop production practices, and pest and disease control.
 

Iran and India were selected as locations for two research teams.
 

A Memorandum of Understanding with the Government of lDan was signed in
 

May, 1964 providing for participation of project operations of the Plan
 

Organization, the Ministry of Agriculture, and Karaj Agricultural College,
 

University of Tehran. A Cooperative Agreement was signed to provide the
 

U.S. reimbursement to Iranian agencies for personnel provided in addition 

to the counterpart positions to be filled by the Plan Organization. A 

similar agreement was formed in 1966 with the College of Agriculture, 

Pahlavi University, Shiraz for cooperative research. Project operations 

started in August, 1964. The U.S. team in Iran currently consists of a 

soils scientist-agronomist, entomologist and plant pathologist. Each 

American scientist has an Iranian counterpart who is on the staff of Karaj 

Agricultural College. The Pulse Project currently has 10 Iranian agri­

cultural engineers, and additional technicians and laborers on its staff.
 

With the initiation of Iran's Fourth 5-year Development Plan, the
 

Irarian Government has taken over the responsibility of finarcing local
 

operations, including payment of salaries of the lranian Pulse Project 

Staff. The budget for the first year of the Fourth Plan was 20 million 

Rials ($266,000). 

This year's Pulse Semfnar was sponsored by Karaj Agricultural 

College and the U.S. Department of Agriculture. The seminar was held at 

Karaj College from January 7-9, 1969 and featured invitational papers by 
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scientists conducting research on various aspects of pulse production
 

from different institutions in Iran and India. The Pulse Seminar was 

opened by an introductory speech by Professor A. Reza, Chancellor of
 

Tehran University. 

A committee was appointed to organize and plan the Pulse Seminar 

and to publish the proceedings of the Seminar. This committee consisted
 

of Mr. M. Khosroshahin, Plant Breeder, RPIP, Iran; Dr. W. J. Kaiser, 

Plant Pathologist, RPIP, Iran; and Dr. M. S. Amirshahi, Professor, Karaj 

Agricultural College, Tehran University.
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SEMINAR ON PULSE PRODUCTION
 

January 7-9, 1969
 
Karaj Agricultural College, Karaj, Iran
 

Sponsored by 

Karaj Agricultural College 

and 

U.S. Department of Agriculture 

AGENDA 

Tuesday, January 7, 1969 

9:00 - 10:00 a.m. Professor Fazlullah Reza 
Chancellor of Tehran University 

Dr. Abbas Davachi, Dean, College of Agriculture, 
Tehran University 

Dr. Peter H. van Schaik, Coordinator, Regional 
Pulse Improvement Project, Iran and India 

10:00 ­ 10:30 a.m. Break 

10:30 ­ 10:45 a.m. Dr. Fuat Adali, Head, Food and Agriculture 
Organization, United Nations, Tehran, Iran 

10:45 - 11:00 a.m. Nutritional Aspects of Pulse Crops, Dr. Habib 
Hedayat, Director, Food and Nutrition Institute, 
Tehran 

11:00 ­ ll:30 a.m. Water Use Patterns in Maize - Cowpea Mixtures Under 
Varying Fertility Conditions, Dr.C.S. Saraf, 
Research Agronomist, Regional Pulse Improvement 
Project, India 

11:30 - 12:00 noon Pulse Breeding Research at Pahlavi University 
Dr. Mansoor Niknejad, Assistant Dean, College of 
Agriculture, Pahlavi University, Shiraz 

12:00 ­ 2:00 p.m. Break 

2:00- 2:30 p.m. Pulse Production in Khuzestan, Mr. M. Shishegar, 
Supervisor, Field Trial Farm, KWPA, Safiabad 
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Tuesday, January 7, 1969 (continued)
 

2:30 - 3:00 p.m. 

3:00 - 3:30 p.m. 

3:30 - 4:00 p.m. 


4:00 - 4:30 p.m. 

Wednesday, January 8, 

9:00 - 9:30 a.m. 

9:30 - 10:00 a.m. 

10:00 - 10:30 a.m. 

10:30 - 11:00 a.m. 

11:00 - 11:30 a.m. 

11:30 - 12 noon 

Irrigation and Fertilization Studies of Chickpeas,
 

Beans and Lentils, Dr. Bahrani, Associate Professor, 
Department of Irrigation, College of Agriculture, 
Pahlavi University, Shiraz 

Important Fungal Diseases of Cicer arietinum in 

Tndia, Dr. J.S. Grewal, Plant Pathologist, All 

India Coordinated Pulse Project, Indian Agri­

cultural Research Institute, New Delhi, India
 

Parasitic Nematodes of ,ilse Crops and Methods of
 

Their Control, Dr. Majid Omidvar, Head, Nematology
 

Division, Plant Pests and Diseases Research
 

Institute, Evin, Tehran
 

Pest Control Research on Pulse Crops at Pahlavi
 

University, Dr. Ascari, Associate Professor,
 

Plant Protection Department, College of Agriculture
 
Pahlavi University, Shiraz
 

1969
 

Diseases of Pulies in Fars Province, Dr. K.
 

Izadpanah, Associate Professor, Plant Protection
 

Department, College of Agriculture, Pahlavi
 
University, Shiraz
 

Breeding of Dry Beans, Lentils, Cowpeas, Mungbeans
 

and Chickpeas, Mr. Jamshid Jaffari, Plant Breeder,
 

Regional Pulse Improvement Project, Iran
 

Virus Diseases of Chickpeas in Iran, 
Mr. Dariush Danesh, Plant Pathologist, Regional
 
Pulse Improvement Project, Iran
 

Break
 

Date of Planting and Plant Population Density
 

Experiments Conducted at Karaj, Mr. Massoud
 

Mojtebedi, Agronomist, Regional Pulse Improvement
 

Project, Iran
 

Important Insect Pests of Pulses, Mr. Karim Kamali,
 

Entomologist, Regional Pulse Improvement Project,
 
Iran 
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Wednesday, January 8, 1969 (Continued)
 

12:00 ­ 2:00 p.m. Break 

2:00 ­ 4:30 p.m. Informal Group Discussions of Various Disciplines 
to Plan Pulse Research Activities for Coming Year 
(1969) 

Thursday, January 9, 1969 

9:00 - 11:30 a.m. Continuation of Informal Group Discussions of 
Varipus Disciplines 

11:30 - 12:30 p.m. Summary of Proposed Pulse Research Programs for 
1969 by Each Discipline 
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Introductory Speech by Professor Fazlulluh Reza,
 

Chancellor, Tehran University
 

I am very pleased to open this session of the Seminar of the Pulse
 

Improvement Project in the name of His Imperial Majesty Aria Mehr, and
 

on behalf of Tehran University, I welcome the ladies and gentlemen who
 

are present.
 

On the occasion of the opening of the first session of the Plant
 

Protection Congress, His Majesty stated: "Although from the technical
 

and scientific points of view great progress has been made in this area,
 

a satisfactory solution has not yet been found to provide sufficient food
 

for all human beings." At the present time more than two thirds of the 

world's population are confronted with the lack of food. This confirms
 

His Majesty's statement. All of the Asiatic countries (except Japan and
 

Israel), all African countries (except a small Southern part) and all of 

In these countries, on the
 

average a person gets 900 calories less than needed, and the amount of
 

protein provided is less than two thirds of the need.
 

One of the valuable sources of protein is pulse crops which
 

ordinarily supply 10 to 20% of each person's daily protein requirements.
 

According to statistics obtained, which takes into consideration the
 

area planted and yields obtained from pulses, each Iranian consumed about
 

Central America are faced with lack of food. 


2.20 grams of pulse protein during the Iranian year 1339. This amount of
 

protein may be increased to a minimum of 10 grams. Considering the land
 

and climatic conditions in Iran, we should not only try to provide for our
 

own needs, but also to help internationally to reduce the world food
 

shortage problem.
 

We are pleased to see that India, Pakistan and Turkey have alone 

oooperation with this Regional Project. To expedite this research program,
 

good varieties and useful in-formation should be exchanged between the 
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research scientists of these countries, and I hope that these research
 

activities can be expanded.
 

The Agricultural College of Tehran University has a very important
 
task in developing research programs and training research and agricultural 
scientists for our country. As far as international research work is
 
concerned, this College 
should become a central research organization in
 
the Middle East the nature reachand of its work should the level of that 

in the advanced countries.
 

It is the duty of the educational staff of the College to prepare
 
qualified specialists for the agricultural needs of the country, and at
 
the same time for the advancement of research in this country; they should
 
keep abreast of the latest advancements in research in their scientific
 

fields.
 

The College should have an important role in putting into action the
 

most modern techniques in research work. 
With the foresight in education
 

and research it is expected that in the near future the College will become
 

an internationally recognized scientific research institution.
 

As a result of the educational revolution which has taken place at
 
Tehran University, the College is being reorganized. Young, well trained
 
staff members who have completed their education in other countries will
 
be effective factors in this new reorganization program. We will also
 
take advantage of the services of those persons who, by their valuable
 

experience and hard work, have made this College what it is today.
 

In the Fourth Development Program special attention has been given
 
to these agricultural projects, through which the faculty of the College
 

can help to solve the agricultural problems of the country. 
These projects
 
can play an important role in improving the methods of planting, irriga­

tion, pest control which will lead to increased crop production.
 

We are pleased to see that the Pulse Project during the last four
 
years has been operated in close cooperation with the American specialists.
 

Through this Project better pulse varieties have been obtained and methods
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It is my opinion

developed to control the diseases and pests of pulses. 


that from the nutritional point of view pulses come 
first after wheat.
 

This being the case, it is unfortunate that little 
was done in pulse
 

research work before the start of this Project, 
and that statistics
 

With
.relating to the volume of production and use of pulses were lacking. 


improved varieties and increased production 
of pulses, pulse protein can
 

be important in supplementing or fulfilling 
a person's daily protein re-


It is evident that the
 
quirement which may be lacking in animal protein. 


I am sure 
farmers will also obtain a greater income 

from their crops. 


that in the following sessions of this Seminar 
what I have stated above
 

will be confirmed and the necessary solutions 
will be found for the improve­

the Near East. 
ment and expansion of pulse products in Iran and 



9 

Invitational Speech by Dr. A. Davachi, Dean,
 

Karaj Agricultural College,Tehran University
 

With the permission of the Chancellor of Tehran University I gladly 

welcome the ladies and gentlemen who are present here. 

As the Chancellor mentioned, at Karaj College we are trying to raise
 

the level of our educational standard and technical work to that of the
 

piogressed countries, and it is our duty here to make this as effective as
 

possible in training the required staff for the implementation of develop­

ment, research and agricultural activities.
 

In our research work we are not only trying to raise it to the level
 

of international standards, but also to make further progress in our
 

country. In the last four years the Pulse Project has initiated research
 

studies in the breeding, pathology, pest control, irrigation and use of
 

fertilizers in pulse crops. During this period a group of Iranian
 

engineers has been trained in research techniques under the supervision of
 

U.S. agricultural specialists and Karaj College professors. Sufficient
 

equipment has been provided for the Project. A well equipped greenhouse,
 

one of the best in Iran, is used by the American specialists and Iranian
 

engineers of the Project in their research studies.
 

In order to promote cooperation between the College and Pulse Project
 

staff, arrangements have been made to have one professor from each
 

College Department to cooperate with the Pulse Project staff in the research
 

activities. In addition to this, once every two weeks there is a meeting
 

of a committee composed of a number of professors, American specialists
 

and the Project representative, Professor Schaybani, to discuss the
 

current activities of the Pulse Project and make decisions on matters
 

regarding the operation of the Project.
 

I am going to mention in brief the work performed by the Pulse Project
 

during the last four years and leave the details to be commented on by
 

the Project engineers.
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As a result of the breeding activities nine improved varieties have
 

been selected and submitted to the Ministry of Agriculture for seed in­

crease. They are as follows:
 

1. Two varieties of black chickpea, called Pirouz and Kaka. 

2. Two varieties of mungbean, called Gowhar and Partow. 

3. One variety of white bean, called Marmar. 

4. One variety of red bean, called Naz. 

5. One variety of pinto bean called Shad.
 

6. Two varieties of cowpea, called Kamran and Parastou.
 

The above varieties yield from a minimum of 9% to a maximum of 20% 

more than their mother varieties. Studies completed during the past four 

years have shown that by use of proper irrigation and fertilization 

practices, yields of pulse crops can be greatly increased. 

Planting dates of the different plants of the pulse family vary. 

Chickpeas and lentils planted at the end of Esfand give maximum produc­

tion. Suitable dates of planting for dry beans and cowpeas are the middle 

of Ordibehesht and that of mungbeans is during the first part of Khordad. 

Maximum crop yields are obtained with 300,000 to 400,000 plnts per 

hectare. 

Phosphorus bearing fertilizers play an important role in the increase
 

of crop production. About 75 kilos of this fertilizer have given good
 

results, while the addition of nitrogenous fertilizers do not increase
 

production of well nodulated plants.
 

The frequency and time of irrigation affects plant growth and yield.
 

Too much water before the blooming period reduces production. During and
 

subsequent to blooming the plants need sufficient water. With correct
 

methods of irrigation, fertilization and planting techniques, ytelds can
 

be three to four-fold that of conventional methods.
 

Experiments have shown that lentil root rot is more serious is
 

susceptible lines with frequent irrigations and addition of nitrogen and
 

phosphorus fertilizers. Regarding diseases of pulse crops the following
 



results have been obtained:
 

1. In Iran dry beans are widely infected with bean common mosaic 

virus. This virus disease is transferred through the seed and by aphids.
 

The virus may be transmitted to more than 50% of the seed. Yields of
 

plants infected with bean common mosaic virus may be reduced by 68%. In 

a field survey of 1952 bean lines, 29 lines appeared to be resistant to 

the mosaic virus. 

2. Bean yellow mosaic virus is one of the most important diseases 

of broadbeans in Iran. The virus is transmitted in approximately 0.2% of 

the seed. Bean yellow mosaic virus also infects beans and chickpeas, but
 

is not seed-borne in these crops.
 

3. Alfalfa mosaic virus infects chickpeas, beans, lentils, broad­

beans and cowpeas. This virus does not appear to be seed-borne in pulse
 

crops. It causes a 72 to 96% reduction in chickpea yields, and a 17 to
 

55% decrease in yields of cowpea. 

4. Cowpea aphid-borne mosaic virus is the most important and widely 

distributed disease of cowpeas in Iran. It reduces yields in this crop by
 

80%. This virus may be transmitted in 30% of the seed. Out of 54
 

varieties of cowpeas tested, six of them were found to be resistant to the
 

virus.
 

5. Some weeds were found to be reservoirs of pulse viruses.
 

6. Root rot diseases of pulses have been studied and the pathogens
 

identified.
 

Entomology and pest control activities were centered on identifica­

tion of the major pulse pests and methods of controlling them. The major
 

pests which have been identified are as follows:
 

On chickpeas Heliothis armigera and leaf minor Liriomiza trifolii
 

were of major importance.
 

Dry bean pests included Aphis fabae, jassid species, two ,spotted mite
 

Tetranychus bimaculatus and seed corn maggot Hylemyia cilicrura. Research 

thich has been conducted on seed corn maggot has indicated that good
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control can be obtained by planting after soil temperatures have rea.lccd 

220C or above. 

Investigations on cowpeas have indicated the major pests include the 

beet army worm, Spodoptera exigua, the bean butterfly, L,, caena bae! icae, 

Acyrthosiphon sesh ,i iae, and Ca~losobruchus maculatus, .-- J Calloso'bruchus 

chinensis, both of which are bruchids. Studies conducted with pulse 

bruchids show that while only 25, damage occurs in the field the dam,ge 

which occurs in stor'abe is severe. At the resent time research is also 

underway to try tc find pulse varieties whic;h are resistant to biuchids. 

Experiments 1 7., been made to determine the best time to control the 

pests mentioned ab. -, includir..g the pesticiAes a.:d rates ci' application 

which should be u -. The results of the studies .lbtained 1;ill be dis­

cussed in this Ser'fl tr. 

Other studies t.,-e been conducted with ne!rja.tc',s whic.. atta'.k the 

roots of the plax ts. Meloi'ogyne spp. are the rnost import :. of Ii.. 

nematodes.
 

In order to find pulse varieties which are resistant t. nematode 

attack, experimer i have been carried out wit ten v irieti.. of eauli of 

the following pul-,es: fnungbeans, chickpeas, !e-tii, tans, dry Deansbroad? 

and cowpeas. ReLstant varieties of these pulses I..;.. be- .ietermined and 

results are given tr, the 1967 annual report. To control i. -.,itode diseases 

different nematici ies have been scieened. Good resul'.s ha been obtained 

with some of thes- nematicides. 

The agencies which Lave cooperated with the ul,. Proj: ct are as 

follows:
 

1. The Seed and Plant Improvement Institute t ;:e ,.iscry of 

Agriculture. This Institute has rendered precious c-operalion from the
 

initiation of the Project.
 

2. The Plant P;sts and Diseases Research Institute, Evin, rehran. 

5. The College of Agriculture, Pahlavi University, Shiraz has done
 

an excellent job in cooperating with the Pulse Project.
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4. Ghazvin Development Project.
 

5. Food and Nutrition Institute which has cooperated in performing
 

biochemical analyses of pulse specimens.
 

6. Khuzestan Water and Power Authority, Safiabad, Dezful. 

On behalf of the College it is hoped that this Seminar and subsequent 

ones will be effective in advancing the progress of our studies and will 

utilize to the maximum the knowledge of the local and foreign scientists. 
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Coordinator,Invitational Speech by Dr. P. H. van Schaik, 

Regional Pulse Improvement Project, U.S. Department of
 

Agriculture, Iran and India
 

It is a happy experience to see so many of you here and to be able
 

and attend this meeting and be among old friends andto come here 

associates.
 
think we
Since the beginning of the Pulse Project in Iran in 1964 I 

look back and feel happy with our achievements. We have done researchcan 

and through it found at least some answers; we have awakened an awareness 

for the need of work on pulses and an interest in it. We now have a sub­

stantial financial support froin Plan Organization in the present 5-Year 

But there is certainly no room for complacency. Our results are notPlan. 


the final answers and above all our findings have not reached the farmer
 

and have not increased pulse production in this country or anywhere else.
 

Pulses, oilseeds, and nuts provide almost 13% of the world's protein
 

is as high as 27% in india (14 grams persupplies. Their contribution 

day per capita) to as low as 1% (1 gram/day/capita) in a few countries
 

There are no figures available for
(Argentina, Ireland, Finland, Sweden). 


Iran but it should be rather similar to Turkey which has supplies of 7
 

grams of pulses per day per capita or 8% of the total protein supply.
 

The nature of the world's food problem is not so much one of.overall
 

worldwide supplies but one of supplies where they are most needed.
 

Statistical surveys, based on total food produced per person indicate that
 

there is no worldwide shortage yet in terms of quantity or even quality as
 

But in that part of the world, generally
measured by calories and protein. 


called the developing world, where two-thirds of the world's population
 

live there is overwhelming evidence of under nutrition, too few calories,
 

and malnutrition, particularly protein malnutrition. In these, already
 

diet-deficient, countries where at present food production is low a
 

minimum of doubling the food needs is anticipated in the next 20 years.
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Protein malnutrition is in many cases a hidden danger. The highest
 

requirements for proteins are in pregnant women and growing infants and
 

children. A deficient diet does not manifest itself necessarily out­

wardly. A child who gets enough to eat quantitatively but has a protein
 

deficiency may look reasonably well but may be impaired much more in
 

physical, mental and intellectual development. The impairment may not
 

show up immediately but only become evident several years later. Malnu­

trition leads to deterioration of physical fitness and mental dificiency,
 

to emotional and personality disturbances, and to reduction in the
 

capacity to perform work.
 

There are indications that this is already the case in India and there
 

are several people who consider this part of the problem of low,work
 

efficiency and emotional instability of that country.
 

The world food supply is not gaining on the total number of people
 

to be fed. The problem is most severe in the developing world where food
 

production is lowest and populations increase most rapidly. President
 

Johnson's Science Advisory Committee in its report "The World Food Problem
 

stated that "the main goal for improving the world food supply must be
 

that of increasing crop yields in the developing countries, especially in
 

Asia." Among its recommendations were: "Increase the production and use
 

of pulses and oil seeds," "develop and utilize new genetic strains of
 

plants that provide protein with a higher nutritional value."
 

This has been and still is the task be-fore us. Although we have
 

identified some varieties with improved yielding potential they are not
 

in the growers' fields yet nor are they the best we can develop. We have
 

identified some of the major diseases and insect pests but we have not as
 

yet controlled them or found and incorporated resistance in new varieties.
 

Bruchids and other stored seed pests are estimated to destroy as much as
 

20% of the annual crop. Effective elimination of this loss would be a
 

great boost in the world's food production. The agronomists' trials have
 



16
 

given yields about four times as high as the average farmers yields but 

an extension education program and show this convincingly
the country needs 

to the farmers. 

A great amount of work needs to be done to determine protein quality 

in pulses. We do know that pulse protein is richer in the amino acid 

lysine than that of cereal grains but deficient in the Fulfur amino acids, 

such as methionine, tryptophan and cystine and that therefore a diet of
 

wecereals and pulses is generally fairly well balanced in protein. But 

have very little knowledge of what genetic variation there is in total
 

protein or protein quality and therefore how much improvement we can make
 

in new varieties.
 

And so we can go on listing questions and problems. We have made a
 

start; we are working together, we are getting funds and facilities; let's
 

not miss the opportunity to make a contribution to the solution of the most
 

pressing world problem.
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Invitational Speech by Dr. F. Adali, Head, Food and
 

Agricultural Organization, United Nations, Tehran, Iran
 

Excellency, Ladies and Gentlemen:
 

I should first of all like to express by grateful thanks for the
 

honour of having been invited to participate in the Pulse Project Seminar
 

which you are holding today. I should also like on this occasion to
 

congratulate you for initiating this interesting Seminar and I wish you,
 

on behalf of my Director General., my Colleagues and myself, all the
 

success it deserves.
 

Speaking as a non-specialist, although I have taught Agricultural
 

Engineering at the Agricultural Faculty in Ankora, I nevertheless still
 

remember the great importance that was given LO the cultivation of pulse
 

legumes because of their great food value to human beingg .nd for their
 

supply of rich fodder for livestock. Moreover, as is well known, one
 

more advantage of cultivating pulse legumes is the fact that they enrich
 

the soil with organic matter and fertilize it with nitrogen.
 

The production of pulse legumes in Iran is sufficiently important to 

promote its cultivation and to place it on the list of first priorities in 

agricultural development. In fact, its importance is such that His 

Imperial Majesty the Shahinshai A-V'ameor bas on many occasions drawn the 

attention of the authorities concerned -o the necessity of increasing the
 

production of products with a high content of proteins to improve the food
 

value of the daily diet of the people of' I'an.
 

One of the main reasons for preseni day malnutrition in many parts of
 

the world is the lack of protein supplies both in quan .ity and quality.
 

It is recognized that this should usually be aone by supplying animal
 

protein, but since it is not expected that the production and consumption
 

of protein can be increased in proportion to the needs of the population,
 

and because animal proteins such as meat, milk, eggs and fish are based
 

on vegetable protein, special attention must be given to sources of
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vegetable protein. One wxy to provide, at a low cost, the protein which
 

is needed to improve the nutritive value of diets for the large section
 

of populations living in tropical and sub-tropical areas, is to increase
 

the supplies of pulses. It is also a well known fact that with the
 

exception of groundnuts whose production has increased in recent years,
 

the production of the main pulses has been constantly on the decrease.
 

There is without doubt a definite potential in developing countries for a
 

substantial increase of pulse legumes production. While the difficulties
 

are not insuperable in order to increase production better utilization of
 

arable land for their cultivation is needed. This wil] require breaking
 

away from the traditional system of monoculture prevailing in developing
 

countries to a diversified cropping. To intensify the production of
 

pulses will call for considerable effort in such works as improvement of
 

soil fertility, plant breeding, seed production, improved ecuipment, crop
 

rotation, developing more efficient methods of disease Lnd pest control,
 

and in reducing the losses of harvested and stored produats. Mechanization 

on a lprge scale offers great difficulties in develping courtries. It is 

costly in terms of foreign currency; the races of depri;ciation are very 

high, repairs are frequently required and are e:vpen ,ive. Iran of course 

does come within this category. The Food ai.d Agriculture Organization of
 

the United Nations endeavours to assist all member nations and collaborates
 

t
with many developed countries. n intensive program (Ifaction is being
 

developed taking advantage of the facilities under United Nations Develop­

ment Program, Freedom From Hunger Carrpaign, United Nations International 

Children Emergency Fund, and other sources of funds, to bring direct 

practical assistance to member nations wishing to improve and increase 

their production of protein-rich crops so as to close the protein gap. 

Active participation in the promotion of pulse legume production and
 

consumption for human nutrition has also been maintained with the World
 

Health Organization-Food and Agriculture Organization-United Nations 

International Children Emergency Fund Protein Advisory Group, as well as
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a close cooperation with the International Pulse Trade and Industry
 

Confederation.
 

The developing countries wishing to improve the production of pulse
 

legumes within a very short time should take full advantage of the
 

experience of other countries. Moreover the introduction, the evaluation
 

and the utilization of the improved varieties as well as adequate methods
 

of cultivation can, within a very short time, increase production.
 

Among the many varieties of pulses, the one richest in protein and
 

which has come to play an ever greater role in nutrition and industry is
 

the well-known soybean. Its value had already been recognized during the 

Second World War and it has since been more and more utilized in the pro­

duction of vegetable oils. Because of its importance, I have for your 

interest, made a list of the statistics of the production and consumption 

of the soybean during the years 1948-66 from the FAO Production Year Book 

for 1967. I have also attached a short comparative list of other pulses 

whose figures were taken from the FAO Year Book for 1961 and 1965.
 

I think I have already taken up much of your time and I'd better now 

make way for the experts to speak. 

Once again I wish you great success on behalf of my Director, my
 

Colleagues and myself. 
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Breeding of Dry Beans, Lentils, Cowpeas, Mungbeans and Chickpeas
 

Mr. J. Jaffari, Plant Breeder
 

Regional Pulse Improvement Project, Iran
 

The engineers doing breeding work in the Pulse Project at Karaj
 

College are as follows: Messrs. Khosroshahin, Ellini, Moadab, Taghavi
 

and myself.
 

Pulses are very important in hixnan nutrition because they contain a
 

very high percentage of protein, and in addition add nitrogen to the soil.
 

Thirty seven million hectares of pulses are planted world-wide. Pulses
 

are very rich in protein and phosphorus. On the average 100 grams of 
pulse contains 25 grams of protein and 0 437 grams of phosphorus. In 

countries like Iran where meat is scarce and costly much attention is 

given to cultivation of pulses, especially d-y beans and chickpeas. 

The average dry bean crop in Iran yields about 600 kg/ha, irrigated
 

chickpeas 750 kg/ha, and dry land chickpeas 500 kgha. The average in the 

United States is two tons per hectare. This discrepancy is due to better
 

cultivation practices, agricultural know-how and technique, and to proper
 

control of plant pests and disease. According to statistics about 132,461
 

hectares in Iran are under pulse cultivation. More than half of this is
 

irrigated.
 

In the year 1342 the U.S. Department of Agriculture, in cooperation 

with Karaj Agricultural College, Plan Organization, and the Ministry of 

Agriculture started the Pulse Project in Iran. The basic aim of the 

Project is to improve and expand pulse cultivation. At the start, 

measures were taken to collect different types of local pulse seeds in 

Iran. The basic idea was to study the specifications and characteristics 

of che seeds. The seeds were collected by the Iranian engineers in their 

travels to various pulse growing areas of the country. Seeds were also
 

sent from foreign countries, such as Pakistan Turkey, U.A.R. and the
 

United States. These seeds were first planted in non-replicated single 

row plots in order to study and observe the percentage germination, plant
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type, growth habit, date of maturity, yield and resistance to plant pests 

and diseases. After these studies were completed, the lines which had 

desirable characteristics were tested in replicated preliminary yield 

tests. 

We have 3,800 lines of chickpeas in our germ plasm collection. In
 

addition we have received 1,400 lines from India and 412 lines from Turkey
 

which have been planted in single row trials. We also have about 4,000
 

lines of beans, 1,400 lines of mungbeans and 1,000 lines of cowpeas.
 

These have been planted in single rows for observation of characteristics
 

and possible future testing in preliminary and advanced yield trials. The
 

best lines will be turned over to the Ministry of Agriculture for seed
 

increase.
 

Last year we chose the best lines of various pulse crops from the
 

viewpoint of high yield, market desirability and disease resistance. These
 

are as follows:
 

1. 	White bean (Mar-Mar) No. 42 from Shiraz yields 3,000 kg/ha 

which is resistant to certain diseases. 

2. 	Red bean (Naz) No. 582 from Esfahan yields 3,300 k/ha and
 

is disease resistant.
 

3. 	Pinto bean (Shad) No. 446 from Esfahan yields 2,100 kgAia
 

and is disease resistant.
 

4. 	Cowpea (Parastoo) No. 238 was omitted because of its susceptibil­

ity to disease, and another variety from Mashad was introduced
 

instead.
 

5. 	Cowpea (Kamran) No. 50 from Turkey yields 3,000 kglha and is
 

disease resistant.
 

6. 	Black chickpea (Pirooz) No. 416 from Gharieh-Gole, Khorassan,
 

yields 2,500 kg9na and is disease resistant.
 

7. 	Black chickpea (Kaka) No. 8264 from Azarbaijan yields 3,000 

kg/ha and is disease resistant. 

8. 	Mungbean (Gohar) from India yields about 2,000 kg/na and is
 

disease resistant.
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9. 	Mungbean (Parto) No. 8019 from Beltsville, Md. (USA) yields
 
2,000 kg/ha and is disease resistant.
 

Percentage of Protein in Pulse Crops
 

The following samples have been sent to the Food and Nutrition
 
Institute in Tehran for nutritional and protein analysis, palatability,
 
cooking quality, taste and other 	important characteristics.
 

Number of %
 
Crop 
 Lines Tested Protein
 

Lentils 
 60 	 27-30
 

Black Chickpeas 250 	 22-28 
White Chickpeas 480 	 18-28 
Pinto Beans 20 	 24
 

Red 	Beans 50 
 21-25
 

White Beans 90 	 22-25 

Cowpeas 	 50 22-29 
Mungbeans 150 22-25 

Yield Trials of Various Pulse Crops in 1968 (Karaj) 
1. Single row Plots, 5 meters long were planted in our nurseries.
 

For every 10 or 15 lines, we included a check variety, which was in Beans, 
No. 920; Lentils, No. 445 (Ghazvin, 1000); Cowpeas, No. 992 (Shiraz, 462); 
and 	White Chickpea lines from Turkey. 

2. 	Preliminary Yield Tests (P.Y.T.)
 

a. Chickpeas. There were two P.Y.T. of white chickpeas ­
one consisting of 100 lines, and the other of 49 lines; 
and 
two P.Y.T. of black chickpeas - one with 49 lines and the 
other with 25 lines. All P.Y.T. were planted in replicated 

trials. 

b. 	Beans. There were 36 lines of pinto, 100 lines of red
 
beans and 100 lines of white beans. 

c. 	Cowpeas. 49 lines with three replications.
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d. Lentils. 64 lines with three replications.
 

e. Mungbeans. 64 lines with three replications.
 

3. Uniform Advanced Yield Tests (U.A.Y.T.) 

a. White chickpeas. 25 lines in U.A.Y.T. and 25 lines in 

the Local Yield Test. 

b. Black chickpeas. 25 lines in U.A.Y.T. and 15 lines in
 

the International Yield Test.
 

a. Beans. 16 lines of pinto in the Advanced Yield Test,
 

along with 30 lines of red beans and 30 lines of white beans.
 

International Yield Test consisted of 15 lines of beans.
 

d. Cowpeas. 25 lines in U.A.Y.T.
 

e. Lentils. 30 lines in U.A.Y.T.
 

f. Mungbeans. 25 lines in U.A.Y.T.
 

4. International Advanced Yield Trial (I.A.Y.T.) 

a. Chickpeas. Included in the I.A.Y.T. were 15 different 

lines of chickpeas from the following countries: Iran, 

Pakistan, Egypt, Jordan and Israel. In the past two years, 

results show that the Iranian lines have higher yields and 

better disease resistance. However, there is a variety from
 

Israel (Scoketia) which is blight-resistant, and which we
 

would like to test further, especially in the Ghazvin area
 

where Ascochyta blight is severe when there is frequent
 

rainfall in the spring.
 

b. Beans. There are 10 different lines of beans included 

in the I.A.Y.T. from Iran, Turkey, Lebanon and the United 

States. 

The following organizations are cooperating with the Pulse Project: 

1. The Ministry of Agriculture and Seed and Plant Improvement 

Institute in Isfahan, Shiraz, Meshed, Rezaiyeh, Hamadan, Varamin, Zabol, 

Ahwaz and Gorgan. 

2. Pahlavi University, Shiraz.
 

3. Ghazvin Project Authority, Ghazvin. 
4. Khuzestan Water and Power Authority, Safiabad, Khuzestan. 



Figure 1. 	 A planting of white and black chickpeas at the time of pod 

formation in the Regional Pulse Improvement Project plots 

located at 	Karaj. 

and blackFigure 2. 	 A comparison of different seed types of white 

chi ckpeas. 

seed types 	of dry beans.Figure 3. 	 A comparison of different 

Figure 4. 	 A comparison of different seed types of cowpeas. 
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Plant Breeding Research at Pahlavi University 

Dr. M. Niknejad, Mr. M. Khoshkhui and Mr. M. Kheradnam 

Plant Science Department, College of Agriculture 

Pahlavi University, Shiraz 

The pulse breeding program at the College of Agriculture of Pahlavi 

University was started three years ago in cooperation with th' Regional 

Pulse Improvement Project. A large number of lines of different pulses, 

such as beans, chickpeas (white and black), mungbeans, lentils and cow­

peas, have been tested in different trials. Detail;'d notes have been 

taken and a large volume of data collected in each case. Progress reports 

of the last two years activities have been submitted to the appropriate 

authorities.
 

In 1968, 10 hectares of land were under pulse research at Bajgah
 

Experiment Station, Pahlavi University, the progress report of which is
 

under preparation and will be submitted very shortly.
 

The following is a list of the 1968 trials and a short description
 

of each trial will be given and a few slides will be shown:
 

A. White Chickpeas
 

Chickpea trials were planted from March 14 to March 20 and harvested 

from August 6 to August 20, except for date of planting which will be 

discussed later. 

The chickpea trials consisted of:
 

1. International advanced yield test in which ten varieties from
 

different sources were included. The highest yielding variety was from
 

Mamghan (Iran) with 3714 kg/ha and the lowest yielding variety was from
 

the U.A.R. with 2728 kgAha.
 

2. Two advanced yield tests, each with 25 varieties; the highest 

yielding variety was Varamin 111 with 4729 kg/ a and the lowest yielding 

variety was from Isfahan with a mean yield of 2039 kg/ha. 
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3. Two preliminary yield tests, one with 100 varieties and the other 

with 49 varieties; the highest yielding variety was from Mamaghan (Iran) 

with a mean yield of 5034 kg/ha and the lowest yielding variety from 

Daregaz (Iran) with 1537 kg/ha. 

4. Nursery of white chickpeas comprising 325 lines, including some
 

selections from Shiraz.
 

B. Black Chickpeas
 

1. Advanced yield test with 25 varieties; the highest yielding
 

variety was from Kermanshah with a mean yield of 3987 kg/ha and the low­

est yielding variety from Ardebil with a mean yield of 2942 kg/ha. 

2. Two preliminary yield tests, one with 49 and the other with 25 

varieties; the highest yielding variety was from Isfahan with 4065 kg/ha 

and the lowest yielding from Ardebil with 2313 kg/ha. 

C. White Beans 

1. Advanced yield test with 30 varieties; the highest yielding 

variety was from Shiraz with 1652 kg/ha and the lowest yielding from 

Shiraz with 684 kg/ha. 

2. Preliminary yeld test with 100 varieties; the highest yielding 

was from Karaj with 1562 kg/ha and the lowest yielding from Hasan Kiadeh 

with 228 kg/ha. 

D. Red Beans 

1. Advanced yield test with 30 varieties; the highest yielding 

variety was from Lebanon with 1358 kg/ha and the lowest froq Guchan with 

438 kg/ha. 

2. Preliminary yield test with 100 varieties; the highest yielding 

variety was from Mexico with 1216 kg/ha and the lowest yielding from 

Challus (Iran) with 44 kg/ha. 

E. Pinto Beans 

1. Advanced yield test with 16 varieties; the highest yielding 

variety was from Kermanshah with 1527 kg/ha and the lowest yielding from 

Isfahan with 474 kg/ha. 
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2. Preliminary yield test with 36 varieties; the highest yielding 
variety was from Kermanshah with 1450 kg/ha and the lowest yielding fror 

Isfahan with 109 kg,4ha. 

H. Cowpeas (Nurseries)
 

462 lines were planted and detailed notes were taken. It might be
 

mentioned that some of the varieties did not mature at Bajgah because
 

plants were killed by frost. 

I. Mungbeans (Nurseries) 

904 lines were planted and detailed notes were taken.
 

J. Date of PlantIng Experiment (White Chickpeas)
 

Mean Yield for Different Dates of Planting (kgA/a) 

January 21, 1968 440, 

March 13 1968 449 5
 
March 26, 1968 4124 
April 4, 1968 3434 
April 11, 1968 4059 

April 23, 1968 2675 

May 6, 1968 785
 

May 21, 1968 664 

L.S.D. 1%= 1226 kgAa 

L.S.D. 55 = 917 kg/ha 

K. Rate of Planting and Variety Experiment for White Chickpeas 

1. Vaieties (3 varieties in main plots):
 

a. Large seed size.
 

b. Medium seed size.
 

c. Small seed size. 

2. Rates: (3 rates in subplots): 

a. 33 kgAa 
b. 66 kg/ha 
c. 99 kg/ha 

Differences for rates of planting were not statistically significant.
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the yield data were statisticallyIt should be mentioned that all 

test is given in our progress report.
analyzed and full details for each 

at BaJgah Experimentview of black chickpea trialsFigure 5. General 

Station, Pahlavi University, Shiraz.
 

trial at BaJgah Experiment Station. 
Figure 6. Chickpea date of planting 

General view of lentil trial at Bajgah Experiment 
Station.
 

Figure 7. 


View of soybean spacing trial at Bajgab Experiment 
Station.
 

Figure 8. 

General view of pulse plantings at Bajgsh Experiment 
Station.
 

Figure 9. 


Figure 10. Method of irrigation of bean trials 
at BaJgah Experiment
 

Station.
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Pulse Production in Khuzestan
 

Mr. M. Shishegar, Supervisor, Field Trial Farm
 
Khuzestan Water and Power Authority, Safiabad, Dezful
 

The production of pulse crops has been a means of livelihood to the
 
people of huzestan for many centuries. Depending upon their economic
 
and financial ability, the majority of the farmers vere engaged in the
 
production and sale of these protein rich crops.
 

However, factors such as keen competition with other high income
 
producing crops, and the non-resistance to prevalent local plant diseases,
 
resulted in the diminuation and in some cases practical extinction of
 

these crops.
 

To supplement the insufficiency of animal protein in the daily diet
 
of the population, it was necessary to conduct widespread research for the
 
revival of these crops and their inclusion in the crop rotation system in
 

this area.
 

With the very valuable cooperation of the Regional Pulse Improvement 
Project, the Dez Irrigation Project (DPI) has been able to carry out' 
experiments in this field since the year 1344 and will continue to d4 so
 

in the future. These studies have included:
 

a. Variety comparisons.
 
b. Determination of the disease resistant varieties in this area. 

c. Pest control studies.
 

d. Adaptability to local conditions.
 

The Algerian variety of broadbeans, planted aince 13343, has produced
 
a maximum yield of 5220 kg/ha or three times the yield of the local variety, 
and has therefore gradually substituted the local variety. In the current
 
year, 600 hectares ot the Algerian broadbean have been planted in the DIP 

area. 

At the same time, good yields have been obtained from the Jntroduc­
tion of an Indian mungbean variety (Figure 11) and blackeye cowpea variety
 

Chino 5, and these are replacing the low yielding local varieties.
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Listed below are details of the experiments conducted at the Safiabad
 

Trial Farm, with the assistance of the Regional Pulse Improvement Project: 

1344 (1965) Experiments: 

1. 	Cowpeas 

42 lines planted by hand in 4 random replications, 2 rows on 100 

cm furrows. 

Date of planting: 10 Khordad (31 May 1966). 

)ate of Harvesting: 14 Shahrivar (6 September) until 27 Mehr (19 

October) depending on the maturity date of each line. 

Line 	No. 195 produced the highest yield of 3195 kg/ha. 

Line 	No. 231 produced the lowest yield of 930 kg/ha. 

2. 1 (Tickpeas 

14 local and introduced lines were planted on 27 Aban (18 November
 

1965). Although some of these were earlier maturing than others,
 

all were harvested and threshed on 14 Khordad, 1345 (14 June 1966). 

These lines were planted in 4 random replications, 1 row on a 75 cm 

furrow. 

The maximum yield was 2193 kg/ha. 

The minimum yield was 1680 kg/ha. 

3. Mungbeans
 

35 lines were planted on 27 Khordad (17 June) as per previous methods. 

The date of harvesting commenced on 1 Shahrivar (23 August until 19 

October) according to maturity dates.
 

Maximum yield was 2660 kg/ha. 

Minimum yield was 1120 kg/ha. 

4. Broadbeans 

38 lines of broadbeans were planted for variety comparison on 19 Aban 

(10 November). Harvesting took place on 11 Khordad 1345 (24 May 1966). 

Line No. 13/729 produced the highest yield of 3694 kg/ha. 

Line No. 13/842 produced the lowest yield of 166 kg/ha. 

The vast difference in the yields of the two varieties clearly reveals 

the effect of diseases on the non-resistant varieties. 



1345 	(1966) Experiments:
 

1. 	Chickpeas 

After completion of land preparation, 25 lines of chickpeas were 

planted on 3 Aban 1345 (25 October 1966) (Figure 12). 

Harvesting took place on 6 Khordad 1346 (27 May 1967).
 

Maximum yield obtained - 2960 kg/a.
 

Minimum yield obtained - 1375 k&/ha.
 

2. 	 Broadbeans 

' 	 85 lines were planted on 19 Mehr 1345 (ii October 1966) (Figure 13). 

These were harvested 11 Khordad 1346 (1 June 1967). 

Maximum yield was 5208 kg/ha. 

Minimum yield was 249 kg/ha.
 

The 	 vast difference in the yields reveals the effect of disease on 

the non-resistant varieties.
 

1346 (1967) Experiments:
 

1. 	 Mungbeans 

25 lines were planted in the summer of 1346. 

Maximum yield was 1986 kg/ha. 

Minimum yield was 936 kg/ha.
 

2. 	Chickpeas
 

30 lines of white chickpeas and 30 lines of black chickpeas were 

planted on 29 Mehr 1346 (21 October 1967).
 

These were harvested on 11 Khordad 1347 (1 June 1968).
 

Maximum yield for white chickpeas was 2172 kg/ha.
 

Minimum yield for white chickpeas was 605 kg/ha.
 

Maximum yield for black chickpeas was 1733 kg/ha.
 

Minimum yield for black chickpeas was 1078 kg/ha.
 

3. 	Broadbeens
 

55 lines were planted on 18 Mehr 1346 (10 October 1967). The plots
 

were harvested on 28 Ordibehesht 1347 (18 May 1968).
 

Maximum yield obtained was 4419 kg/ha. 
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Minimum yield obtained was 970 kg/na. 

Variety No. 152 produced the maximum yield both in 1346 and in 1347. 

At the present time, 56 broadbean lines, 25 lines of lentils, and 90 

lines of chickpeas are under experimentation and the results will be sub­

mitted as soon as pertinent information is gathered. 

In the meantime, I would like to express my gratitude to the Regional 

Pulse Improvement Project for their valuable assistance and cooperation. 
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Committee Report For Plant Breeding
 

Presented by Dr. M. S. Amirshahi, Professor,
 

Karaj Agricultural College, University of Tehran
 

The plant breeding section decided on two main points:
 

1. Seed increase. Last year nine varieties of pulse crops were
 

named and released. After the preliminary seed increase of each of these
 

It was suggested that of
varieties we have between 600-700 kg. of seed. 


each of these varieties between 100-200 kg. of seed will be kept for trials
 

and the rest will be sent to the Seed and Plant Improvement Institute 
for
 

further increase so there will be enough seed for distribution to 
the
 

farmers. Two new varieties of cowpeas were released and these have out­

yielded varieties in other areas. It was decided that these two cowpea
 

It was also
varieties should be included in the seed increase program. 


suggested that it is time now to think of establishing a seed certifica­

tion program for pulse crops.
 

2. Varietal trials. The plant breeding section decided on the
 

following varietal trials:
 

a. Advanced uniform yield trials will be carried out in 

10 different stations on the following pulse crops: 

beans, chickpeas, cowpeas, lentils and mungbeans. 

b. Advanced yield trials will be conducted at Karaj, 

Varamin and Bajgah (Pahlavi University). 

c. Preliminary yield trials at Karaj and Bajgah. 

d. Progeny tests and collection nurseries at Karaj. 

The number of the varieties to be included in each trial will be decided
 

upon by Engineer Parvaneh and the Project engineers responsible for each
 

crop, after they have reviewed the results of last year's trials.
 

Since the pulse seed catalog of Iran and India are incomplete,
3. 
it was decided that Dr. Evans should discuss the matter with the plant
 

breeding engineers of the Project and complete the collections for Iran
 

and India. 
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4. It was decided that a uniform data sheet should be prepared for 

each pulse crop grown at all experimental stations. 

5. It was suggested that the Pulse Project appoint a committee which 

would prepare and publish a list of released pulse varieties, including 

information regarding each variety. 
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Important Fungal Diseases of Cicer arietinum in India 

Dr. J. S. Grewal, Plant Pathologist
 

Indian Agricultural Research Institute, New Delhi 

Pulses are very important in our country because they provide major 

source of protein and essential amino acids to our vegetarian population. 

They are grown on about 24 million hectares which is roughly 17% of the 

total croped area. Amongst pulses Cicer arietnum (chickpea, gram, bengal 

gram, garbanzo bean) occupies a premier position both in respect of 

acreage (8-10 million hectares) and various uses to which it is put. Only 

12% of the area under gram has the benefit of irrigation; the remaining 

is rainfed. 

Gram is attacked by several fungal diseases, such as blight (Figure
 

14), wilt (Figure 15), foot rot (Figure 16), stem rot (Figure 17) and rust.
 

Stem rot and .ust cause minor damage. The role of foot rot is under in­

vestigation. Blight and wilt are two diseases which are very important
 

from the loss point of view.
 

Blight has been described as sudden death of plants and plant parts. 

Labrousse (1960) described the causal organism of this disease as
 

Phyllosticta rabiei (Pass.) Trotter. Later in 1931 he changed it to 

Ascochyta rabiei (Pass.) Labrousse because fungus produced 2-4%bicellular 

spores on inoculated plants. Kovachevski (1936) found perithecia of the 

fungus on chickpea pods and identified it as Mycosphaerella rabiei 

Kovachevski. 

This disease was first reported from the North West Frontier Province 

of India (now part of Pakistan) in 1911. Investiga:tions on it were 

started in 1922 when it appeared in an epidemic form in Attock district 

(West Pakistan). Disease causes 2-5% loss in some parts of India. It 

appeared in an epidemic form in March, 1968 causing losses up to 100% in 

some fields in Punjab, Himachal Pradesh and Uttar Pradesh. In addition 

to India, the disease has also been reported from Algeria, Spain, France, 

Italy, Greece, Bulgaria, Israel, U.S.S.R. and Pakistan. 
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Circular deep brown spots with black dot-like structures in concen­

tric zones appear on pods, peticles, stem and leaves. When the lesions
 

girdle the stem, parts above the lesion are killed. The disease is inter­

nally seed-borne. It perpetuates through infected seeds and on plant
 

debris. Diseased seeds loose viability, and if they germinate 50-90% of
 

them give rise to diseased plants. Luthra et al. (1935) have reported that
 

the fungus can remain viable for more than two years on naturally infected
 

plants even when they are fully exposed to weathering conditions. Relative
 

humidity over 60%, temperatures 20-250 C and prevalence of wind are optimum
 

conditions for the spread of the disease.
 

Luthra et al. (1941) tested 392 gram types for resistance to gram
 

blight. All Indian varieties were susceptible, only three lines from the
 

U.S.A. (i.e. Pois chiches No. 4732, 199 and 281) showed high degree of
 

resistance under varying environmental conditions. They were named F8 ,
 

F9 and Fl0, respectively. F8, the best yielder of the three, was crossed
 

with local high yielding gram type 7 which gave rise to resistant variety
 

C 1234. In 1950-51 this variety lost resistance to the blight pathogen
 

probably due to a new race of the fungus. F8 was again crossed with local
 

high yielding varieties and the resultant new variety C 235 was reported
 

to be high yielding as well as resistant to blight (Anonymous, 1963).
 

Work on improvement of pulse crops in India was intensified with the
 

start of the Regional Pulse Improvement Project in 1965-66 in collabora­

tion with the United States Agency for International Development. During
 

the course of disease surveys under this project, we found variety C 235
 

was also susceptible to blight at many places in the Punjab, probably due
 

to new races of the fungus. All high yielding varieties of gram, such as
 

G.24, Pb7, S26, Tl, BG 482 and CO-1 along with 17 other standard varieties
 

were found susceptible to blight in our pot tests at I.A.R.I., New Delhi
 

in March, 1968. At present 169 varieties of gram are being screened for
 

resistance to the blight pathogen with 10 isolates of fungus which show
 

morphological differences. These isolates will also be testes on standard
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varieties to find out suspected races of the pathogen. Already some work
 

in this direction has been done by Aujla (1964).
 

We are trying to procure the seeds of variety C 727 reported 

resistant in Pakistan (Aziz, 1962) and highly resistant hybrids VIR 32 

and K 279 from USSR (Vedysherva, 1966) ad variety Bulgarian reported 

immune from Israel (Solel and Kostrinski, 1964) to test them for resistance 

to our isolates under Indian climatic conditions. 

There are reports in the literature to indicate that Ascochyta in­

fection on seeds can be controlled by seed treatment with Thiram 

(Khachatryan, 1961). We are testing different fungicides against seed­

borne infection on gram seeds in the laboratory. 

Spraying of gram crop with Zineb as reported by Solel and Kostrinski
 

(1964) to protect it against blight is not practicable under Indian con­

ditions as yet because most of the area under this crop is rainfed.
 

However, spraying will definitely be economical in years of epiphytotics
 

in areas where water is available for irrigation and spraying.
 

Wilt is another disease which is a serious handicap in successful
 

cultivation of gram in India. It causes 2-5% loss in yield, but can be
 

as high as 30-60% in certain years. Narasimhan (1929) and McRae (1932) 

reported that wilt of gram was incited by a Fusarium sp. Prasad and 

Padwick (1939) from Delhi reported Fusarium orthoceras f. ciceri App. & 

Wollen.as the causal ozvganism of wilt. Erwin (1958) working on wilt of 

chickpea or garbanzo beans in California reported Fusarium lateritium f. 

ciceri as the causal organism of the disease. He further showed that 

Fusarium lateritium f. ciceri is the same as Prasad & Padwick's Fusarium
 

orthoceras f. ciceri to which this wilt was attributed in India.
 

Dastur (1935), Sekhon (1950), as well as Bedi and Pracer (1952)
 

working in the Punjab concluded that wilt was due to unfavorable soil
 

conditions, such as high soil temperature and d,ficiency of soil moisture
 

at the time of.sowing and flowering. According to Bedi and Pracer (1952)
 

fungus appears to play little or no part in disease development in Punjab.
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Wilt causes damage in two phases. First phase is prominent 2-4 weeks
 

after sowing. No pathogen could be consistantly isolated from the first 

phase of wilt. The second phase of wilt appears in February and March 

when plants are flowering and in the pod formation stage. Operculella 

was cause or wilting symptoms inpadwickii Kheswala first to foot rot 

February. Wilted plants in March yielded both Operculella padwicki and 

sp. The former is pathogenic but the latter is erraticallyFusarium 

pathogenic.
 

Role of soil temperature and moisture stress in creation of wilt can
 

not be minimized. Wilt is probably due to an interaction of moisture
 

stress and high temperature on the one hand, Operculella padwickii and
 

Fusarium sp. on another.
 

In 1967-68, 6,620 lines of germ plasm of Cicer arietinum grown at
 

the Indian Agricultural Research Institute, New Delhi, as well as at the 

Punjab Agricultural University, Hissar campus, were screened for
 

resistance to wilt under natural conditions of disease incidence. On the
 

basis of preliminary screening 354 lines were selected and have been sown
 

both at Delhi and Hissar this year for further evaluation. We hope to
 

obtain some promising lines against wilt. A mechanically transmissible
 

virus was found affecting chickpea at New Delhi in March 1968 causing
 

confusedsevere necrosis of shoots. Plants killed by virus could easily be 

with wilt. 

In any sound breeding program against gram blight, it is essential 

that the existing races of the pathogen are taken into consideration and 

are actually used in initial screening tests to get long lasting, disease
 

resistant varieties. Similarly in areas where wilts and root rots are
 

destructive, interactions among pathogen, soil temperature and soil
 

moisture are important and must be considered before recommending control
 

measures for such soil-borne diseases.
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Virus Diseases of Chickpea (Cicer arietinum) in Iran
 

Dariush Danesh and Walter J. Kaiser
 

Plant Pathologists, Regional Pulse Improvement Project, Iran
 

Chickpeas are cultivated in Iran on approximately 100,000 hectares
 

of land. Diseases caused by viruses and fungi contribute greatly to the
 

decreased yields observed in this crop annually. For the past three years
 

the plant pathology section of the Regional Pulse Improvement Project has
 

been studying the disease problems of pulses grown in Iran. This report
 

will present the results of our research work concerning the virus
 

diseases of chickpea in Iran.
 

From diseased chickpeas four distinct viruses have been isolated and
 

identified. These are: Alfalfa mosaic virus (AMV), bean yellow mosaic
 

virus (BYMV), cucumber mosaic virus (CMV) and pea leaf roll virus (PLRV).
 

Various procedures have been used to identify the viruses infecting chick­

peas, including symptomatology, host range, physical properties, serology
 

and electron microscopy.
 

Bean Yellow Mosaic Virus
 

Bean yellow mosaic virus has been isolated from naturally infected
 

beans (Phaseolus vulgaris), broadbeans (Vicia faba), lentils (Lens
 

esculenta), peas (Pisum sativum) and chickpeas. Several leguminous weeds,
 

like Melilotus spp. and Vicia spp., are naturally infected with BYMV and
 

serve as important reservoirs of this virus. Although BYMV is transmitted
 

by mechanical means, it is mainly spread in the field by aphids. From our
 

studies, the virus does not appear to be seed-borne in chickpeas.
 

Chickpea plants infected with BYMV are often chlorotic and stunted.
 

The newly formed leaves of virus-infected plants are deformed and feathery 

in form (Figure 18). Infected plants generally form few pods with seed 

which is small and shrivelled. Depending on the isolated of BYMV plants 

may exhibit phloem discoloration. 

Virus inoculations conducted under field conditions reduced seed 

yields by 64-100% depending on the stage of growth of the plants at the 
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time of inoculation (Table 1). Mortality due to BNMV was as high as 79% 

when young plants were inoculated with certain isolates of BYMV. 

In a planting of six black and white seeded chickpea lines at Karaj, 

field surveys revealed that BYMV had spread under natural field conditions 

to 5-13 of the plants. Yields from virus-infected plants were reduced 

by an average of 98% (Table 2). 

Alfalfa Mosaic Virus 

Alfalfa mosaic virus infects chickpeas, cowpeas, lentils and broad­

beans under natural field conditions in Iran. Most alfalfa fields in 

this country are infected with AMV, and alfalfa appears to be the main 

reservoir of this virus. Under field conditions AMV is transmitted by
 

aphids, and is apparently not transmitted through the seed of chickpea. 

Chickpea plants infected with AMV are chlorotic and stunted. There 

is often a proliferation of the axillary buds resulting in the formation
 

of numerous small leaflets (Figure 19). There is usually a conspicuous
 

discoloration of the phloem tissue of diseased plants.
 

The effect of virus infection of chickpea yields was studied under
 

field and greenhouse conditions by mechanically inoculating chickpea 

plants at different stages of growth. -In field tests yield of AMV infected 

plants was reduced from 83-99% depending on the size of the plants at the 

time of inoculation (Table 1). 

Cucumber Mosaic Virus 

Cucumber mosaic virus is probably one of the most important and
 

widely distributed viruses which infects vegetable and field crops in Iran.
 

We have recovered CMV from diseased tomatos, melons, squash an2 cucumbers,
 

in addition to several pulse crops, such as beans, cowpeas, lentils and
 

chickpeas.
 

Chickpea plants infected with CKV are severely stunted and have 

shortened internodes. There is an excessive development of axillary buds 

which cause infected plants to have a bushy appearance (Figure 20). 

Plants infected with C1V generally do not have phloem discoloration and 

are less chlorotic than chickpea plants infected with the other three
 

viruses.
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Cucumber mosaic virus is transmitted by aphids under field conditions, 

although the virus is also mechanically transmitted. We have no evidence 

that the virus is seed-borne in chickpeas.
 

The effect of CMV on yield and mortality of chickpea was studied in 

field inoculation studies at Karaj. Yields were reduced by 86-99% in 

plants inoculated at the pre-bloom and ful bloom stage of growth, respec­

tively (Table 1). Mortality in virus-infected plants varied from 3-60%. 

Pea Leaf Roll Virus 

The host range of PLRV appears to be confined to leguminous plants. 

This virus has been isolated from the following pulse crops grown in Iran: 

beans, broadbeans, lentils, peas and chickpeas. Pea leaf roll virus does 

not appear to be an important disease of chickpeas in Iran. 

Chickpea plants infected with PLRV are severely stunted and chlorotic.
 

There is a proliferation of the axillary buds which is accompanied by a
 

discoloration of the phloem tissue (Figure 21). Pea leaf roll virus is
 

transmitted by aphids (Aphis craccivora) and is considered to be a circula­

tive aphid-borne virus. We have failed to transmit PLRV by mechanical
 

methods or through the seed of chickpea.
 

In field inoculation studies chickpea seed yields were reduced by 

88-97% (Table 1). Mortality of chickpea plants infected while young was 

over 95%. 
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Table 1. Effect of different isolates of four viruses on yield of a 

white-seeded chickpea type in field inoculation tests at Karaj. 

/
Pre-Bloom - Full Bloom 

Yield in Decrease in Yield in Decrease in 
Treatments grams of Yield - % grams Yield - % 

Healthy Check 2015 --­

AMV-Isolate 1 13 99.3 272 86.5 
AMV-Isolate 2 18 99.1 344 82.9 

BYMV-Isolate 1 90 95.5 268 86.6 

BYMV-Isolate 2 211 89.5 417 64.4 

B)MV-Isolate 3 8 99.6 302 85.0 

BYMV-Isolate 4 0 100 298 85.2 

CMV-Isolate 1 7 99.6 257 87.2 

CMV-Isolate 2 45 97.7 272 86.5 

PLRV-Isolate 1 51 97.4 229 88.6 

M Plants inoculated in pre-bloom and full bloom stage of growth. 

SAMV = alfalfa mosaic virus; BYMV = bean yellow mosaic virus; 

CMV = cucumber mosaic virus; PLRV = pea leaf roll virus. 

c/ Yield of seed (in grams) from 100 chickpea plants. 
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Table 2. Natural infection of six selections of chickpeas with bean yellow
 

mosaic virus and its effect on yield
 

Decrease in
 
Yield


Grams of seed from 25 plants 


Selection Diseased Healthy Diseased % 

W1 / 7 407 3 99.2 

W 2 6 389 6 98.4 

W3 13 372 6 97.7 

B 1 5 421 1 99.7 

B 2 10 287 2 99.3 

B 3 6 281 2 99.2 

2/ W refers to white seeded and B to black seeded chickpea types.
 



Diseases of Pulse Crops in Fars Province
 

and Dr. Z. Banihashemi,Dr. K. Izadpanah 

Associate Professor and Assistant Professor, 
respectively,
 

Department of Plant Protection, College 
of Agriculture
 

Pahlavi University, Shiraz
 

In the previou. year the plant pathology 
section of the Department of
 

Plant Protection, College of Agriculture, 
Pahlavi University, had no pro­

ject or special budget for studying the 
diseases of 	pulse crops in Fars.
 

However, some of our observations and a few 
experiments which have been
 

made on pulse crop diseases will be discuszed 
as 
follows:
 

Those diseases which have been studied 
by the writers include root
 

and collar rots, leaf diseases such as Ascochyta 
blight and powdery mildews,
 

and viral diseases of beans, chickpeas, lentils, 
broadbeans and other pulse
 

crops.
 

Bean Diseases:
 

Pre-emergence and post emergence
1. 	Damping-off and Root rots. 


At this stage of
 
damping-off were observed at BaJgah Experiment 

Station. 


growth no particular organism was isolated 
but later in the season there
 

From these cankers
 
was a typical Rhizoctonia canker on hypocotyls. 


Rhizoctonia solani was isolated and found to 
be highly pathogenic on
 

several bean varieties and produced typical 
cankers upon inoculation. Ten
 

to 15-day-old bean plants grown in the 
sterilized soil were inoculated by
 

containing pure culture of Rhizoctonia solani around
 placing blocks of PDA 


Typical cankers and wilt were observed four to eight 
days


hypocotyls. 


An isolate of R. solani which had been obtained 
from
 

after inoculation. 


found to be only mildly pathogenic on bean
 sugar beets in Fars was 

varieties and seems to be a different strain. 

There was another root rot problem in bean plants 
at Bajgah Experiment 

rot which was found in the early summer in­type routStation. This of 

have able isolatetap lateral roots. We not been to 
volved the whole and 


agent yet. numbers of spores of Fasarium sp. were
 
the causal 	 Large 
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observed on infected roots. Phytophthora sp., the causal agent of cucurbit 

(melon, watermelon and cucumber) collar and root rot, was found to be non­

pathogenic on beans, chickpeas, cowpeas and broadbeans.
 

2. Virus Diseases. Symptoms of common and yellow bean mosaics were 
observed on bean varieties at Bajgah Experiment Station. Only bean yell.ow
 

mosaic virus was isolated from infected plants and identified by inoculat­

ing several test plants. The two viral diseases mentioned above had
 

infected large numbers of plants in the fields. 

There was also another unidentified disease on bean plants in the 
field which had symptoms of severe dwarfing with curling and puckering of 

the leaves. Only few plants showed the above symptoms.
 

Chickpea Diseases:
 

1. Root rots. Root rots of chickpea were found in most of the chick­

pea fields in Fars Province. Yellowing and death of plants were some of 

the typical symptoms related to the root rot problem. 

Soils were collected from the base of dead plants in the field and
 

brought to the laboratory. 
Chickpea seeds were planted in both sterilized
 

and field soils. All seeds in the sterilized soil emerged but none in the
 

naturally infested soil. We have not yet determined the chickpea root rot
 

pathogen in Fars Province.
 

2. Powdery mildew. Powdery mildew of chickpea was found to be severe
 

on all aerial parts of plants in the field in the late season. The
 

causal agent was identified as Leviellula taurica. It's economic
 

importance is not known.
 

Lentil Diseases:
 

Lentil plants were found to be severely infected with viral diseases 

in Bajgah Experiment Station. Almost 100% of the plants were infected by 

the end of the growing season. Two types of symptoms were noticeable on 

lentils: Mosaic and yellowing which started mostly from the top and
 

gradually extended over the whole plant. 
In most cases, both yellowing
 

and mosaic could be found on the same plant. From diseased plants a
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virus was isolated which upon inoculation to several test plants was 

found to be similar to the bean yellow mosaic virus. Further Atudies are 

needed to determine whether both yellowing and mosaic symptoms observed 

in the field were caused by the same virus or by different viruses. 

Broadbean Diseases: 

for the first time1. 	 Ascochyta blight. The disease was observed 

and podsin a field located in the southern part of Shiraz. Leaves, stems 

were severely infected with the pathogen. The causal agent is Ascochyta 

Although some sp. resembling the Ascochyta which causes chickpea blight. 


of the plants were badly infected with the pathogen, the disease was
 

found only in few rows in the field. The disease was not found in other
 

broadbean fields in the Shiraz vicinities. It should be pointed out
 

that the Ascochyta blight of chickpea has not been observed in Shiraz yet.
 

2. Viral diseases. Up to the present time only three virus 	diseases
 

had been found on broadbeans in Fars: yellows, mosaic and streak mosaic
 

The latter disease appears as dark and light streaks on the leaves
virus. 


but it's occurrence is rare and seems not to be important at the prdsent
 

time and also there is no information about the virus involved.
 

Broadbean yellows which is apparently caused by a virus known as pea
 

leaf roll virus could not be transmitted mechanically but is easily
 

is a persistant type
transmitted by the black broadbeau aphid and it 

virus in the vector. This disease is prevalent around Shiraz and seems 

to be very important and a limiting factor since It causes a great
 

economic loss in the broadbean fields. It appears that the disease is
 

this year than last year. The reason is probably greatermore severe 

population density of aphids which in turn is dependent on the higher 

average temperature and lower rainfall in the early part of the season. 

Broadbean mosaic, which is caused by the bean yellow mosaic virus,
 

is widespread in Fars. The primary infection probably comes from some
 

perennial legumes. For example from Melilotus sp. growing close to the
 

broadbean fields, a virus was isolated which caused local lesions on
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Chenopodium sp. and mosaic symptoms on Cassia occidentalis and seems to
 

be the same as bean yellow mosaic virus. The virus from these fields may 

later be transmitted to the broadbean plants by aphids. 

The effect of mosaic infection on the yield of broadbeans is not 

consistent. It seems that the amount of loss is dependent upon the time 

of the plant's infection. In order to determine the effect of infection 

time and the crop loss, the following experiment was conducted in a field 

located in the southern part of Shiraz. Broadbean plants were inoculated 

with bean yellow mosaic virus at various growth stages (5-8 leaf stage, 

12-15 leaf stage, and flowering + fruit set stage). Local and Algerian 

varieties of broadbeans were used in this experiment. The results of 

this experiment showed that early infection caused considerable growth 

reduction, increased premature death of plants, reduction in size and de­

formation of leaves and pods and finally heavy crop loss. As Table 1 and 

2 show, infection at the 5-8 leaf stage may result in a loss of up to 

92%, but infection at flowering or fruit setting stage does not cause 

yield reduction.
 

Table 1. Average yield of broadbean plants infected at various stages of
 

growth with bean yellow mosaic virus.+ 

Average weight of pods/plants (gin) 

Inoculation time Broadbean 

Flowering and 12-15 5-8 Variety 

Check fruit set leaf stage leaf stage 

59.00 61.90 33.70 7.60 Local 

61.40 67.20 13.70 7.50 Algerian 

+ Data is based on the number of plants remaining until 

harvest 
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Table 2. Average yield of broadbean plants infected with bean yellow 

mosaic virus at various stages of growth. + 

Average weight of pods/plants (gm) 

Inoculation time Broadbean 

Flowering and 12-15 5-8 Variety 
Check fruit set leaf stage leaf stage 
56.O0 58.80 27.40 4.20 Local 

53.10 61.70 9.10 4.3o Algerian 

+Data is based on the number of plants used at the 

beginning of the experiment.
 

Diseases of Other Pulse Crops 

Other diseases of pulse crops which have been observed in Shiraz
 

consist of powdery mildew of mungbean and mosaic disease of cowpeas. The 

causal agents of the above diseases have not yet been determined. The 

mosaic on cowpea seems to be the same as alfalfa mosaic virus. This virus 
has been isolated from alfalfa plants grown at Bajgah Experiment Station 

and has been identified by serological tests.
 

It should be added that there are probably other diseases in pulse
 

crops in Fars that we have not been able to study yet. 
Also our observa­

tions have been mostly limited to Shiraz and it's vicinity. This in part 

is due to the fact that there has been no special project or budget to 

study pulse crop diseases in Fars. More extensive studies will be 

undertaken in the future if budgetary problems are overcome.
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Committee Report For Plant Pathology
 

Presented by Dr. W. J. Kaiser, Plant Pathologist,
 

Regional Pulse Improvement Project, Iran
 

Those participating in the Plant Pathology Committee Meeting at
 

Karaj Agricultural College on January 9, 1969 were:
 

Dr. F. Escandari, Associate Professor, Karaj Agricultural College,
 
KaraJ
 

Dr. K. Izadpanah, Associate Professor, College of Agriculture,
 
Pahlavi University, Shiraz
 

Dr. W. J. Kaiser, Plant Pathologist, Regional Pulse Improvement
 
Project, Iran.
 

Dr. F. Williams, Plant Pathologist, Regional Pulse Improvement 
Project, India 

Dr. J. S. Grewal, Plant Pathologist, Indian Agricultural Research 
Institute, New Delhi, India 

Mr. D. Danesh, Plant Pathologist, Regional Pulse Improvement Project, 
Iran 

Mr. M. Okhovat, Plant Pathologist, Regional Pulse Improvement 
Project, Iran 

Mr. S. Zad, Plant Pathologist, Karaj Agricultural College, Karaj 

Mr. A. Kherasmi, Plant Pathologist, Karaj Agricultural College, 
Karaj 

Mr. B. Mansouri, Plan Organization, Tehran 

Mr. Eslami, Plant Pathologist-Entomologist, Khuzestan Water and 
Power Authority, Field Trial Farm, Safiabad, Dezful 

There are three regions in Iran where plant pathologists are
 

actively engaged in pulse disease research - Karaj, Shiraz and Khuzestan. 

Today's meeting provided one of the first opporttuities for plant path­

ologists working on pulse diseases in Iran to come together and discuss 

research plans for 1969 and areas where cooperative research programs
 

could be developed between the different groups.
 

It was the general concensus of the Committee that the pathology 

research projects proposed for 1969 should be a coordinated effort between 
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the dilferent research groups located in Irn at solving the more ir­

portant disease problems affecting the pulse crops of greatest 

importance in Iran, which were considered to be chickpeas (Cicer 

arietinum), beans (Phaseolus vulgaris), broadbeans (Vioia faba) and 

lentils (Lens esculenta).
 

Diseases are a constant threat and oftena limiting factor in the
 

cultivation of pulses in Iran. The importance of a-particular disease 

may vary from one pulze growing region to another or from year to year 

in one region depending On climatic conditions.
 

The diseases of the main pulse crops cultivated in Iran which were 

considered by the Committee to be of greatest importance are as follows: 

Chickpeas - Root rot and irus diseases are particularly damaging to 

this crop in various regions of the country. Ascochyta blight caused by 

Ascochrta rabiei is prevalent in areas where there are late spring rains 

and/or high relative humidities.
 

Beans - Root rot and virus, particularly the seed-borne, aphid­

transmitted bean common mosaic virus, are the major disease problems of 

this crop throughout the bean growing areas of Iran. 

Broadbeans - Virus diseases are common and devistating on broadbeans 

fn all areas where this crop is grown. Depending on the environmental 

conditions, rust (Uromyces fabae) and chocolate sp6t (BotrEtis fabae) can 

drastically reduce yields. 

Lentils - The main disease problems affecting lentils are root rot 

and virus. 

The Comm.ttee discussed the research projects planned for 1969 and 
these are presented below. 

Chickpeas - A fungicide trial, utilizing seed and soil treatments, 

aimed at controlling root rot is planned for the Shiraz area. At Karaj 

greenhouse and field, experiments will be continued to find chickpea linen 

which are resistant to the four viruses isolated fron this crop, with 

particular emphasis on bean yellow mosaic virus. The Importance of weed 
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hosts and insect vectors in the survival and spread of these viruses 
will also be studied. Field and greenhouse studies will be conducted at
 

Karaj and Ghazvin to determine sources of resistance to Ascochyta blight 

(A. rabiei) and the importance of environmental factors in spread and 

survival of the fungus. 

Beans - It is an established fact that there are several strains or 
races of bean common mosaic virus. It appears from preliminary work that 
one or more strains of this virus zmay occur in Iran which differ from 

those commonly encountered in the United States. In connection with 
disease surveys made in various bean growing regions of Iran, studies will 

be initiated to determine whether different strains of bean common mosaic
 

virus exist in the country and the areas common to each strain. Interest 

will also be focused on finding sources of resistance to the strain(s) of
 

virus prevalent in Iran. A fungicide trial will be conducted at Shiraz
 

to control root rot.
 

Broadbeans - Further studies will be conducted into the biology of
 

virus diseases affecting this crop, particularly of bean yellow mosaic and
 

pea leaf roll viruses. A search will be made of the broadbean germ plasm 

collection in Iran for resistance to these viruses.
 

A new viru disease, called curly top virus, was recently discovered 
infecting the sugar beet crop in Fars Province. The virus now appears to 
be spreading to other areas of Iran. Curly top virus is a limiting factor 

in the production of sveral crops, including beans, in the United States. 
As beans are an important pulse crop in Iran, the Committee decided that 
research studies should be started to determine the effects of the 

Iranian strain(s) of curly top virus on beans and other pulses. Field 
studies will be conducted in the Shiraz area where the incidence of curly 
top virus in sugar beets often exceeds 80%. Bean varieties which are re­

sistant and susceptible to curly top virus from the United States and 
local Iranian bean types and other Oulses will be inter-planted in sugar 
beet fields heavily infected with curly top virus. Observations will be
 



54
 

made on the reaction of these beans and other pulses to curly top virus 

under field conditions at Shiraz, and in the greenhouse at Karaj where in­

oculations using viruliferous leafhoppers can be conducted under more 

controlled conditions. An important aspect of this study will be to find
 

sources of resistance to curly top virus under Iranian conditions in
 

beans and other pulse crops should they be susceptible to virus infection.
 

The Plant Pathology Committee drew up a list of recommendations con­

cerning the proposed pathology research program for 1969.
 

1. Attempts should be made to concentrate and coordinate the efforts
 

of the pathologists working on pulse diseases in various regions of Iran 

in order to solve the most important disease problems of the main pulse
 

crops.
 

2. Before any new improved pulse variety is released by the plant
 

breeder, they should be checked by the plant pathologist to determine 

their reaction to various diseases.
 

3. Now might be a good time to start thinking about establishing a
 

seed certification program for pulses. This is particularly important 

with pulses, like beans, which have diseases which are carried in the
 

seed. A seed certification program would provide the grower with uniform,
 

disease-free seed.
 

4. If the plant pathology group is to have an effective program in
 

1969, certain funds will be required for additional staff and supplies,
 

including greenhouse facilities at Shiraz and elsewhere in Iran where
 

this work is to be conducted.
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Water Use Patterns in Maize and Cowpea Mixtures 

Under Varying Fertility Conditions
 

Dr. C. S. Saraf and Dr. N. G. Dastane 

Research Agronomist, Regional Pulse Improvement Project,
 

U.S. Department of Agriculture, New Delhi,, India, and Special
 

Officer, Irrigation Research, Major River Valley Project Areas,
 

IARI, New Delhi, India, respectively.
 

Abstract
 

A field experiment was conducted on the farm of the Division of 

Agronomy, I.A.R.I., New Delhi during the summer of 1965 to study water use 

patterns in maize-cowpea mixtures under varying fertility levels. The 

treatments comprised of different proportions by weight of maize and cow­

pea seeds with maize as well as cowpea alone. The three fertility levels 

were low (F1.- No fertilizer), medium (F2 - 30 kg/ha of N, P205 & K20 each) 

and high (F - 30 kg/ha of N, P205 and K20 each).3 


No differences were observed in moisture extraction patterns in
 

different mixed crop treatments indicating, thereby, that moisture losses
 

are independent of species. Different fertilizer levels also caused no
 

significant differences in total moisture use or extraction patterns
 

though there was increase in shoot and root growth. The open pan evapora­

tion values showed the best correlation with the values of actual con­

sumptive use as compared to the values computed by the Penman and
 

Thornthwaite formulae. 

Report
 

Researches in the last two decades have shown that water use by crop
 

plants is primarily a function of weather factors. Several empirical 

formulae and devices have been proposed since then for predicting 

evapotranspiration by crops. Among these, the most widely adopted formulae 

are those proposed by Penman (1948) and Thornthwaite (1948) and the device, 

namely, the U. S. Weather Bureau Class A pan evaporimeter. Validity of 
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these tools under different conditions is a controversial issue and needs
 

to be tested under different conditions.
 

How far do different species and agronomic practices affect evapo­

transpiration is also a disputed question. It is felt by some workers 

that different species differ in their water use on account of their mor­

phological characteristics and physical frame work. Similarly there is a 

common belief that application of fertilizers increases evapotranspiration 

by crops. 

With these controversial issues in view, investigations were conducted
 

in a field on a popular fodder mixture namely, maize and cowpea at Delhi 

during the summer months, when evaporative demand of climate is very high, 

to obtain information on the following three points. 

1. Nature of water use patterns in different ratios of mixtures of 

maize and cowpea.
 

2. Effect of fertilizer levels on the nature of moisture extiaotion
 

patterns of maize and oowpea, and 

3. Consumptive use values of these mixed crops with the open pan
 

evaporation values and those computed with the empirical olimatological
 

formulae.
 

Materials and Methods
 

These investigations were conducted on the farm of the Division of
 

Agronomy, I.A.R.I., New Delhi during the summer of 1965. The soil of the 

farm is of alluvial origin and sandy loam in texture. Physical and 

chemical properties of the soil and single value layerwise moisture 

constants are shown in Tables 1 and 2. 
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Table 1. Physical and Chemical properties of the soil
 

Particulars 
Experimental 
Field TB 6c Method employed 

1. Mechanical aralysis (Depth to Soil: 0 - 30 cm.) 

Sand % 63.7 Bouyoucos hydro­
meter 

Silt % 16.6 Method 

Clay % 19.7 (Piper, 1950) 

2. Chemical analysis 

Total N % 

Organic matter % 

Available P205 % 

0.045 

0.79 

0.0015 

Modified 
Kjeldaht's method 

(Piper, 1950) 

Wet digestion 
method (Jack­
son, 1958) 

Olsen's method
(Olsen, 1954) 

PH value 
(1:2.5 Soil-water ratio) 7.9 Beckman's Zero-

Electrical conductivity 
of the saturation extract 
(mmhos/cm. at 250C) 

0.847 

metic ptt meter 
(Piper, 1950) 

Solu-bridge 
method (Piper, 
1950) 
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Table 2. Some single value physical constants of the soil of the
 

experimental field (TB 6C)
 

Soil depth Field Permanent 
from surface Capacity Wiling 
in cm. % Point % Bulk density 

0 - 15 18.2 7.0 1.52 
15 - 30 17.8 6.9 1.48 

30 - 45 17.7 6.9 1.48 

45 - 60 17.6 7.0 1.49 

60 - 90 17.5 7.2 1.49 

90 - 120 17.1 7.2 1.53 

120 - 150 16.7 7.5 1.56 

Method
 
employed: Field method Sunflower method Core sampler
 

(Colman,194 4) (Piper, 1950) (Piper,1950)
 

The experimental treatments were as follows:
 

Seed rate (kg/ha) 
Levels of crop mixture Maize Cowpea
 

(Maize- cowpea) 

1. M1 - Maize only 32.0 

2. M2 - Maize + cowpea 8.0 15.0 

3. M3 - Maize + cowpea 16.0 10.0 

4. M4 - Maize + cowpea 24.0 5.0
 

5. M5 - Cowpea only ---- 20.0 

Fertility levels:
 
N P20 K o 

1. F1 - Low fertility 0 0 0 kg/ha 

2. F2 - Medium fertility 30 30 30 kg/ha
 

3. F3 - High fertility 60 60 60 kg/ha 
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Fifteen treatment combinations were used in a factorial randomised
 

block design with four replications. Gross plot size was 6 m x 3.5 m.
 

Lay out was completed on March 1, 1965.
 

Details of Cultural Operations
 

The particulars of important cultural operations are presented in
 

Table 3.
 

Table 3. Particulars of important cultural operations
 

Operation 	 Frequency/Date
 

1. 	Pre-sowing irrigation One
 

2. 	Grubbing Two
 

3. 	Tractor Discing One (Double)
 

4. 	Lay-out of experiment 1/3/1965
 

5. 	Fertilizer application:
 
Full doses of N, P205 and K20 4/3/1965
 

6. 	Sowing of maize and cowpea seeds 5/3/1965
 

7. 	Number of irrigations applied Seven
 

8. 	Dates of irrigation March 6, 22 and 29, 1965 
April 10, 20 and 29, 1965 
May 7, 1965 

9. 	Date of harvesting 15/5/1965
 

10. 	Water-table during growth Below 2.2 meters depth
 

throughout the growth period. 
11. 	 Rainfall (mm) during crop growth March - 4.8 mm 

April - 11.9 mm 
May - nil 

Root Studies
 

Root studies in maize and cowpea were made by excavating the soil
 

immediately after harvest to a depth of 60 cm.
 

Soil Moisture Studies
 

Soil moisture determinations were made from the samples taken from
 

0-15, 15-30, 30-45, 45-60, 60-90, 90-120 and 120-150 cm. depths before 
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each irrigation. Total soil moisture present at any given time was deter­

mined from soil moisture percentages as per procedures described in detail
 

by Dastane (1967). 

Experimental Results
 

Yield Studies
 

Data on the mean yields of green fodder of maize and cowpea crop
 

mixtures are shown in Table 4.
 

Table 4. Yield of maize and cowpea mixture (green fodder) in q./ha as
 

affected by different levels of crop mixtures.
 

Treatments (Crop mixtures) Yield (g.Aa) 

Ml 271.4 

M2 372.8 

M3 386.7 

m4 441.4 

M5 390.7 

S.E + 19.65 q./ha 

'F' test Sig. 

C.D. 5% 57.32 

The yields of different treatments were different as the two crops
 

had differences in their growth habits.
 

Data on the mean yields of green fodder of maize and cowpea crop
 

mixtures as affected by different fertility levels are shown in Table 5. 
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Table 5. Yield of maize and cowpea mixture (green fodder) in q./ha due 

to different fertility levels. 

Fertility Levels Yield (q./ha)
 

Fl 351.6 

F2 395.0 

F3 365.2 

S.Em. + 15.25 q./ha 

'F'test Not sig.
 

The yield differences due to different fertility levels were not 

significant. There was no significant interaction between the different 

fertility levels. 

Root Studies: 

Data on the mean maximum root lengths per plant in different treat­

ments are shown in Table 6. 

Table 6. Effects of different levels of maize and cowpea crop mixtures
 

and fertility levels on the mean root lengths (cm.) of maize and cowpea
 

at harvest.
 

Treatments-Maize Ml M2 M3 M4 Fl F2 F3 

Mean root-length(cm) 38.85 39.20 39.30 39.60 37.00 38.65 42.05 
per plant of maize 

S.Em + 0.34 cm/Plant 0.29 cm/Plant 

'F' test Not sig. Sig. 

C.D. 5% 1.0.4 

Inference M4 M3 M2 MI F3 F2 F1
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Table 6 (Continued).
 

Treatments-Cowpea M2 M3 M M5 Fl F2 F3 

Mean root length 52.30 52.65 52.75 51.95 50.40 51.90 53.50 
(cm) per plant 
of cowpea 

S.Em. + 0.34 cm/Plant 0.29 cm/Plant 

'F'test Not sig. Sig.
 

C.D. 5% 1.04 

Inference Ml M3 M2 M5 F3 F2 F1
 

There were no significant difference in root lengths of maize and cow­

pea in different mixtures. The fertility levels had a significant effect
 

on the root lengths of maize and cowpea plants. The roots in the F3 

treatment were significantly longer than those in the F2 and F1 treatments.
 

The F2 treatment was also significantly superior to F1 in this respect. 

Soil Moisture Changes and Depletion Patterns:
 

Soil moisture changes from different layers were observed during
 

irrigation intervals. The mean total depletions of soil moisture are
 

depicted in Figure 22. The figure gives the appearance of a series of 

troughs with depressions representing the pre-irrigation soil moisture
 

levels and the peaks the post-irrigation values. Thus the trough denotes
 

the frequency of irrigation.
 

The moisture extraction percentages in different fertility levels and
 

crop mixtures during crop growth period are depicted in Figure 23.
 

Treatmentwise observations on absolute and relative depletion of
 

soil moisture from different layers are shown in Table 7.
 



Table 7. Absolute and relative depletion of soil moisture (mm) from
 

different layers in maize-cowpea for the entire growth period.
 

Depth of
 
Soil (cm) MlFl M2F1 M3F1 P44F1 M5F1 M1F2 M2F2 M3F*2 M4F2 

0-30 229.5 225.9 226.6 228.8 225.2 230.4 227.6 229.2 230.4 

% 68.6 67.3 67.2 66.7 65.0 68.0 67.0 66.6 66.3 

65.4 67.7 70.1 62.0 64.8 65.0 66.030-60 61.6 64.4 


20.2 18.3 19.1 18.9 19.0
% 18.4 19.2 19.4 19.7 


30.7 32.4 32.4 32.8
60-90 29.1 30.6 32.2 34.5 30.3 


% 8.7 9.1 9.1 9.4 l.o 8.9 9.0 9.4 9.3
 

9.7 9.1 12.7
90-120 10.4 10.4 11.4 11.3 11.5 12.9
 

% 3.1 2.9 3.1 2.7 3.3 3.4 3.4 3.7 3.8
 

4.0 5.0 5.3 4.7 5.2 4.8 5.6120-150 4.1 5.0 

% 1.2 1.5 1.2 1.5 1.5 1.4 1.5 1.4 1.6
 

Total 334.7 335.6 337.2 342.8 346.5 338.7 339.8 344.1 347.7
 

% Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
 

Depth of
 

Soil (cm) M5F2 MlF3 M2F3 M3F3 M4F3 M5F3
 

0-30 226.8 231.0 228.9 229.5 231.2 227.4
 

% 64.3 67.7 66.5 66.1 65.9 64.1 

30-60 70.4 64.7 68.0 68.5 69.6 72.3 

% 20.0 19.0 19.8 19.8 19.8 20.5 

35.2
60-90 34.9 28.5 30.0 30.7 31.4 

% 9.9 8.3 8.7 8.8 9.0 9.9 

90-120 14.5 11.5 11.8 12.4 12.6 13.0 

% 4.1 3.4 3.4 3.6 3.6 3.7 

120-150 6.0 5.4 5.6 5.8 6.0 6.5 

% 1.7 1.6 1.6 1.7 1.7 1.8
 

Total 352.6 341.1 344.6 346.9 350.8 354.4 

% Total 100.0 100.,0 100.0 100.0 100.0 100.0 
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Legend for Table 7: F1 = 339.4 mm; F2 - 344.6 mm; F3 = 347.5 mm;
 

Ml = 338.2 mm; M2 = 339.9 mm; M3 = 342.7 mm; 4 = 347.1 mm; M5 = 351.2 mm.
 

Data in Table 7 show that moisture loss was more or less the same in
 

different treatments.
 

RelationShip of rates of actual consumptive use with the values obtained
 

by the U.S. Open pan evaporimeter and those computed by the Penman and
 

Thornthwaite formulae: 

Mean daily rates of actual consumptive use of water and the values 

obtained with the U.S. open pan evaporimeter, Penman and Thornthwaite 

formulae are depicted in Figure 24 and are presented in Table 8.
 

Table 8. Rates of water loss due to actual consumptive use and those
 

obtained by different methods.
 
Penman's 

Actual Pan Potential Thornth-
Period Interval Consumptive Evaporation Evaporation waite's PET
 

Date (1965) (Days) use(mm/day) (mm/day) (mm/day) (mm/day) 

6/3 - 22/3 16 2.70 5.30 5.19 2.58 

22/3 - 29/3 7 3.01 4.48 5.30 2.84 

29/3 - 10/4 12 4.25 5.72 6.87 4.99 

10/4 - 20/4 10 5.20 9.75 7.32 4.96 

20/4 - 29/4 9 4.95 11.05 7.58 4.90 

29/4 - 7/5 8 7.15 14.57 8.08 5.92 

7/5 - 15/5 8 7.75 12.50 8.36 6.16 

The data show that the evaporation rates from the U.S. open pan eva­

porimeter were always the highest compared to the values computed by the 

Penman and Thornthwaite formulae and the consumptive use rates. The 

Thornthwaite formula considerably under-estimated the consumptive use of 

watt r by the crops. The Penman estimates were more close to the open pan 

evaporation values during the month of March, when there was steady
 

weather. With the onset of summer season, however, the lag increased
 

considerably and the values of Penman estimates were much lower than the 
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pan evaporation values in the month of April and May. The values obtained
 

by different methods and the actual consumptive use rates showed a rising
 

trend with the advance of season.
 

Relationships of actual consumptive use with the daily open pan.
 

evaporation and the values obtained by the Penman and the Thornthwai te 

formulae were worked out by computing the values of co-efficients of 

correlation (r) and the regression of actual consumptive use (Y) on the 

values obtained by different methods (X). These data are presented in 

Table 9.
 

Table 9. Relationship between actual consumptive use (Y) and the evapora­

tion or evapotranspiration (X) determined by different methods.
 

Correlation Regression equation 

Method Co-efficient (r) (Y = bx + c) 

Pan evaporation 0.9891 Y = 1.1504 x -1.2620 

Penman 0.9228 Y = 0.5598 x +1.7210 

Thornthwaite 0.9194 Y = 1.8472 x -0.1260 

The 'r' values showed a high correlation between consumpt Ive use and 

the values obtained by different methods. 'Z' test was perforaied to test 

the significance between different correlations. It was observed that 

there was no significant difference between different correlations. 

Discussion:
 

Different levels of mixtures varying from maize alone, maize and cow­

pea in different proportions and cowpea alone, depleted more or less the 

same amount of moisture in a given interval of time, even though shoot 

masses (green fodder yield) were significantly different. Similarly, even 

though there were significant differences in the root lengths, losses of 

moisture by the different treatments were also similar. Since soil 

moisture was not a limiting factor in this experiment, the evapotrans­

piration losses remained proportional to the incident solar and advective 

energy received by the green vegetation. 



66 

Even though the fertilizer treatments increased the root lengths
 

significantly moisture extraction patterns were more or less equal down
 

to 150 cm depth. Application of fertilizers, therefore, does not increase
 

water use when the species are grown in their optimum moisture regimes.
 

Values of actual consumptive use were correlated with the values of
 

open pan evaporation and those computed with the Penman and Thornthwaite
 

formulae. Even though these were under-estimation by some and over­

estimation by others, all the methods have given high correlation
 

coefficients, the highest value of 0.9891 being with the open pan
 

evaporimeter. Again from practical point of view, the open pan evapori­

meter is more acceptable, since it is simple, cheap and a rapid device
 

within the reach of an average farmer. It's wide use is, therefore,
 

suggested in planning estimations of consumptive use of water by crops
 

and water delivery schedules by the irrigation workers. These findings
 

corroborate also the previous observations in case of wheat, sorghum,
 

berseem, onion, etc.
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Date of Planting and Plant Population Density Experiments 

Conducted at Kar.j 

Mr. M. Mojtehedi
 

Agronomist, Regional Pulse Improvement Project, Iran
 

Date of Planting 

Pulse crops can be divided into two groups in so far as date of
 

planting is concerned. First, those which can be planted in early spring 
when the weather is cold. Chickpeas and lentils fall in this category. 
The second whichgroup, consists of dry beans, cowpeas and mungbeans, 
(Figure 25 and 26) should be planted when the danger of frost is completely
 

over and the soil temperature is above 220C.
 

Two years ago, a date of planting test consisting of 14 dates of
 
planting from October 10 until April 22 was conducted at Karaj and at 
Varamin. The first three fall plantings emerged within a normal period, 
but seeds planted from November 21 to January 29 did not emerge until late
 
February. 
Therefore, these winter planting dates actually represented an
 

early February planting. There were no appreciable differences in plant
 
growth between the winter planting dates.
 

Fall plantings of lentils and chickpeas were more successful at
 
Varamin than at Karaj. 
Varamin is at a lower elevation and has warmer
 
temperatures. Winter injury at Karaj, especially to chickpeas, occurred 
to plants that had emerged prior to the occurence of freezing conditions.
 

At Varamin the highest yields of lentils were obtained with October
 

plantings. Yields of both lentils and chickpeas decreased when planted
 

later than March 13. 
There was little effect of date of planting at
 

Karaj except for reduced yields for the early fall plantings. Yields at
 
Karaj were generally low, partially caused by disease. The results of
 

this experiment are given in Table 1. 
This experiment may not be
 

reliable because it was plagued by two pests. 
 Rabbits and crows caused 
the damage in Varamin and Karaj, respectively. This study has been dis­

continued until winter hardy varieties are sorted out. 
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The results of the date of planting for dry beans, cowpeas and mung­

beans, are given in Table 2. The experiment consisted of five dates of 

planting. For dry beans and cowpeas, the optimum time of planting 

appears to be from early May to mid-May, and for mungbeans the period 

extends to early June.
 

The yields of these crops are markedly reduced when planted as early
 

as April 15 or as late as mid-June. 

Plant Population Density
 

The plant population density experiment involved chickpeas, dry
 

beans, and cowpeas (Figure 27 and 28). In the first year treatments
 

consisted of three row spacings, 50, 60 and 75 cm, and four spacings with­

in rows. Plant spacings within the rows were arranged so that plant
 

population densities of 100,000, 200,000, 300,000 and 400,o0o plants per
 

hectare were obtained. In addition to seed yield, number of pods per
 

plant, number of seed per pod and weight per seed were determined.
 

Results of the first year's test are shown in Table 3. The seed 

yield from 50 to 60 cm rows was significantly higher than 75 cm spacing. 

Also, 400,000 plants per hectare resulted in significantly higher yield. 

In chickpeas and dry beans the yield differences between 300 and 400 

thousand plants were not significant. For cowpeas, the yield differences
 

for densities greater than 200 thousand plants per hectare were not
 

significant. To determine the effect of closer spacing, a 40 cm spacing
 

was incorporated into the experiment in the second year. The results
 

are given in Table 4. The yield differences except in the case of cowpeas, 

between 40 cm and 50 cm were not significant. In the third year the 

experiment was conducted on 50 cm rows with still higher population 

density. The results are summerized in Table 5. These results indicate 

that, although higher plant population density resulted in an increase in 

seed yield, the increase beyond 400,000 plants per hectare was not 

significant. 
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Other plant characteristics, such as number of pods per plant and 
weight per seed, were also affected by plant population. At high density, 
the number of pods per plant were decreased and heavier seeds were 

obtained. Plant density had no effect of number of seeds per Pod. 

Table 1. 
Effect of planting date on yield of lentils and chickpeas.
 

Planting 
Seed Yield 

Lentils 
in Tons/Hectare 

Chickpeas 
Date 

1966-67 KaraJ Varamin KaraJ Varamin 
Oct. 10 0.04 0.99 0.29 1.08 

Oct. 23 .04 o.82 0.36 3.55 

Nov. 7 0.03 0.66 0.34 3.67 

Nov. 21 0.02 0.54 0.63 3.82 

Dec. 4 0.05 o.41 0.34 2.83 

Dec. 18 0.07 0.50 3.82 

Jan. 1 0.07 0.46 0.80 2.94 

Jan. 15 0.14 o.61 ---- 4.00 

J °i. 29 0.07 0.38 o.82 3.23 

Feb. 27 0.11 o.43 0.74 3.24 

March 13 0.09 o.41 o.66 4.10 

March 27 0.09 0.19 o.67 2.06 
April 9 0.12 ---- 0.72 1.82 

April 22 0.08 ---- 0.58 o.44 
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Table 2. Effect of planting date on yield of pulse crops. 

Seed Yield in TonsAiectare 

Planting Dry Beans Mungbeans Cowpeas 
Date 1966 1967 1968 1966 1967 1968 1966 1967 1968 

April 15 ---- 0.78 0.85 0.53 0.72 1.10 2.37 

May 1 1.87 0.98 1.32 1.71 0.94 1.23 2.70 ?_.43 3.26 

May 15 1.99 1.06 0.97 1.81 1.19 1.35 2.78 2.08 2.67 

June 1 1.89 0.87 1.09 1.83 0.91 1.60 2.22 1.40 2.40 

June 15 1.90 0.73 1.19 1.35 0.45 1.26 2.12 1.28 2.38 

Table 3. Effect of row spacing plant population density on seed yield in
 

tons/hectare, 1966.
 

Row Spacing Dry Beans Cowpeas Chickpeas
 

50 cm. 1.55 3.64 2.80
 

60 cm. 1.47 4.06 2.62
 

75 cm. 1.05 3.16 2.56
 

Plants per 
Hectare Dry Beans Cowpeas Chickpeas 

100,000 1.o8 3.34 1.92 

200,000 1.31 3.62 2.69 

300,000 1.47 3.73 2.94 

400,000 1.58 3.79 3.07 
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Table 4. Effect of row spacing and plant population density on seed yield 

in tons/hectare, 1967. 

Row Spacing Dry Beans Cowpeas Chickpeas 

40 cm. 2.47 2.35 1.19 
50 cm. 2.34 2.15 1.20 

60 cm. 1.93 2.18 o.86 

Plants per
 
Hectare Dry Beans Cowpeas Chickpeas 

100,000 1.67 1.96 0.72 
200,000 2.26 2.19 0.99
 

300,000 2.44 2.28 1.27
 

400,000 2.58 2.36 1.28
 

Table 5. Effect of row spacing and plant population density on seed yield
 

in tons/hectare, 1968
 

Plants per
 
Hectare Dry Beans Cowpeas Chickpeas
 

200,000 1.64 1.20 0.80
 

300,000 1.84 1.40 1.05
 

400,000 1.97 1.76 1.21
 

500,000 2.06 1.74 1.444
 

600,000 1.47
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Irrigation and Fertilization Studies
 

of Chickpeas, Lentils and Beans
 

Dr. B. Bahrani and Dr. P. Pesaran 

Department of Irrigation, College of Agriculture
 

Pahlavi University, Shiraz
 

Effect of irrigation frequency, nitrogen and phosphorus on Chickpeas.
 

Objectives
 

1. To find the best irrigation regime for production of optimum
 

yield.
 

2. To find the response of chickpeas to nitrogen and phosphorus
 

fertilizer under different irrigation regimes.
 

Treatments
 

Irrigation frequencies (W)
 

W = 7 day interval
 

W = 10 day interval
2 

= 14 day interval
W3 

Nitrogen (N)
 

= Check
NO 


= 50 kg/haN1 


Phosphorus (P)
 

P = Check
 

P1 = 50 kg/ha
 

Experimental Design 

Split Split Plot 

Main Plot : W 

Sub main : N 

Sub plot : P (with 4 replications) 

A schematic diagram of the plots is shown in Figure 29.
 

Fertilization
 

Nitrogen: Urea 46% broadcast before planting 

Phosphorus: Super phosphate broadcast before planting 
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Planting 

Seed variety: Local variety from the BaJgah area.
 

Date: 19 March 1968
 

Spacing: 5 rows 60 cm apart in each sub plot.
 

Irrigation
 

Method: Basin (syphons are used to conduct water from head ditch
 

into basin).
 

The size of basins as sub plots were 12 x 3 m.
 

Water measurements
 

With Parshall flume. 

Irrigation treatments
 

After planting there were 4 irrigations each with an average of 7.74
 

cm of water for all plots up to the 1st of June.
 

At this time blooming had started in some of the plots.
 

Following June 1, the plants were irrigated with three different
 

intervals according to Table 1.
 

Table 1. Number of irrigations and total depth of water application for
 

different treatments.
 

Prior to Start of Treatments
 

W1 W2 W3
 

No. irrigations 4 4 4
 
Depth of water
 

application 24.96 31.92 24.80
 

After Start of Treatments
 

W W2W W3 

No. irrigations 7 5 3
 

Depth of water
 
application 43.7 39.9 24.8
 



Soil analysis
 

Soil samples were taken from the field prior to land preparation
 

and were physically and chemically analyzed and the results are shown in
 

Table 2.
 

Table 2
 

Depth PH E.C 103 Av. P(ppm) O.C (%) Av.K(ppm) Texture F.C
 

0-15 cm 7.4 0.70 18.2 1.1 800 Silty clay 22%
 

15-50 cm 7.3 0.85 16.8 1.36 860 Silty clay 23%
 

Field observations
 

During the growing season observations were made of the physical 

appearance of the crop periodically and the following conclusions can be 

made from these observations: 

1. W3 plots were ahead of W2 and W1 plots in maturing. The
 

color change from green to yellow was faster in the W3 plots.
 

2. Plants of the W3 plots were always smaller in size in 

comparison with W1 and W2 plots, 

Harvest 

The plots were harvested on August 10 (144 days after planting). 

Only 10 meters of the middle three rows of each plot was harvested 

and put aside for yield tests. 

The seeds were separated from the straw and were weighed separately. 

Results
 

Analysis of variance of seed yields showed that only the effect of 

irrigation frequency was significant. The difference between W1 and W3 

plots was significant, but the differences between W - W2 and W2 - W3 

was not significant. Analysis of variance of the straw yield also showed 

that only irrigation frequency had an effect. But in this case, the 

difference between all irrigation treatments were significant. Figure 

30 shows the mean seed yield for all treatments and Figure 31 shows the 

relation between seed yield and total water application. 
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Effect of irrigation frequency and method of water 
application on the
 

yield of chickpeas.
 

Objectives
 

To study the effect of irrigation frequency on the yield 
of chickpeas
 

under two different irrigation methods.
 

Treatments
 

Irrigation frequency (W)
 

= 7 day interval
W1 


= 10 	day intervalW2 


= 14 	day interval
W3 


Irrigation method (M)
 

B = Basin irrigation
 

F = Furrow irrigation
 

Experimental Design
 

Split Plot
 

Main Plot: Irrigation frequency (W)
 

Sub Plot: Irrigation method (M)
 

With four replications
 

Sub plot size: 12 x 3.4 m.
 

A schematic diagram of the plots is shown in Figure 
32.
 

Land 	Preparation
 

The land was prepared according to Figure 32. The bottom of the
 

basins were almost level in all directions. The furrows were 60 cm wide
 

and about 25 cm deep.
 

form 	 of
Phosphorus fertilizer was broadcast on all plots in the 


at the rate of 110 kg/ha.
superphosphate 


Planting
 

An imported variety (No. 5024) of chickpea was used in 
this experi­

ment.
 

The seeds were planted on 20 March 1968 at the rate of 50 
kg/ha.
 

There were five rows with 60 cm spacing in each plot.
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Irrigation 

Water was delivered from the head ditches to the basins and 

furrows with plastic syphons. 

The first four irrigations were with an average interval of 9 days 

and each with an average water application of 8.16 cm. 

Water measurements were made by three inch Parshall flumes at the 

entrance of the main inlet ditch.
 

Following the sixth irrigation which was done on June 10, irrigation 

treatments were started and the plots were irrigated with three different 

intervals. At this time about 50% of the plants had bloomed. 

Table 3 shows the number of irrigations and total amount of water 

application for each treatment. 

Table 3. 

Prior to Start of Treatments 

W1 W2 W3 

No. of irrigations 5 3 2 

Depth of water used cm. 50.15 50.15 49.15 

After Start of Treatments
 

W W2 w3 

No. of irrigations 5 3 2 

Depth of water used cm. 43.9 26.8 17.3 

Harvest
 

The field was harvested on August 10 (139 days after planting).
 

The yield from 10 meters of the three middle rows was measured.
 

Field Observations
 

plots were always ahead in maturing in comparison to W2 and W1
W3 


plots.
 

Results
 

Analysis of variance of the seed yield showed that only the effect
 

of water application was significant. However, from Figure 33 it is
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observed that basin method of irrigation produced more yield, but not great
 

enough to be statistically significant.
 

Figure 34 shows a linear relationship between total water application
 

and 	yield.
 

Effect of irrigation Frequency, Nitrogen and Phosphorus on Lentils.
 

Objectives
 
1. 	To find the best irrigation regime for production of optimum yield.
 
2. 	To find the response of lentils to nitrogen and phosphorus
 

fertilizer under different irrigation regimes.
 
Treatments
 

Irrigation frequencies (W)
 
W1 = 8 day interval
 
W2 = 12 day interval 
W3 = 16 day interval 

Nitrogen (N) 
N = Check 

N1 = 50 kg/ha 
Phosphorus (P)
 

P0 = Check 
P1 = 50 kg/ha 

Experimental Design
 

Split Split Plot
 
Main plot (W)
 
Sub 	main (N)
 
Sub 	plot (P) - with four replications 

A schematic diagram of the plots is shown in Figure 29.
 

Fertilization
 
Nitrogen: Urea 46% broadcast before planting
 
Phosphorus: Superphosphate (46%P2 05 ) broadcast before plan~ing.
 

Planting
 

Seed variety: Local Shiraz variety
 
Date: 14 April 1968
 

Spacing: 5 rows 60 cm apart in each sub plot.
 

Irrigation
 

Method: Furrow (syphon are used to conduct water from head ditch
 

into the furrows).
 

The 	size of each sub plot was 3 x 12 m.
 

Water Measurements
 

With three inch Parshall flume.
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Irrigation Treatments
 

After planting there were five irrigations oach with an average of
 

8.0 cm of water for all plots up to the 19th of June. At this time 

plants had started to bloom in all plots. 

Following June 19 the plants were irrigated with three different 

intervals according to Table 4. 

Table It. 

Prior to Start of Treatments 

WI1 W2 W3 

No. of irrigations 5 5 5
 

Depth of water application
 
cm. 37.93 41.53 40.93
 

After Start of Treatments
 

W1 W W2 3 

No. of irrigations 3 2 1 

Depth of water application 
cm. 20.2' 15.9 8.4 

Flowering Stage
 

On June 18 (65 days after planting) most of the plants were 

fully bloomed. 

Field Observation 

During the growing season observaticns were made of tihe physical 

appearance of the crop periodically. The following conclusions can be
 

drawn from these observations:
 

1. W3 plots were always smaller in size in comparison with W1 and
 

WI plots.
 

2. W3 plots were ahead of W, and W1 plots in maturing. 

3. W1 plots were heavily infected with a root rot disease. 

Harvest
 

The plots were harvested on July 14 (91 days aftcr planting).
 

Only 10 meters of the middle three rows of each plot was harvested 

and put aside for yield tests. 
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Results
 

Analysis of variance of seed yield showed that only the effect of
 

irrigation frequency is significant.
 

Figure 35 shows the mean yield for all treatments. Statistical
 

comparison of the mean yield for WI, W2 and W3 plots did not show
 

significaift differences between these treatments.
 

In Figure 36 the yield is ploted against depth of water application.
 

Effect of irrigation frequency, nitrogen and phosphorus on Beans.
 

Objectives
 

To find the best irrigation regime for production of optimum yield.
 

To find the response of bean to nitrogen and phosphorus fertilizer
 

under different irrigation regimes.
 

Treatments
 

Irrigation frequencies (W)
 

WI = 6 Oay interval
 

W2 = 9 day interval
 

W3 = 12 day interval
 

Nitrogen (N)
 
N = Check
 

N1 = 50 kg/ha
 
Phosphorus (P)
 

P0 = Check 

PI - 50 kg/ha 

Experimental Design
 

Split Split Plot
 

Main Plot (W)
 

Sub main (N)
 

Sub plot (P) - with four replications 

The size of each sub plot was 12 x 3 m. 

A schematic diagram of the plots is shown in Figure 29. 
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Fertilization
 

Nitrogen: Urea 46% broadcast before planting.
 

Phosphorus: Superphosphate (46%P205 ) broadcast before planting.
 

Planting
 

Seed variety: No. 5072 improved variety, 1966.
 

Date: 8 May 1968
 

Spacing: Five rows 60 cm apart in each sub plot.
 

Irrigation
 

Method: Furrow (syphons are used to conduct water from the head
 

ditch to the furrows).
 

Water measurements: With 1 inch Parshall flume.
 

Irrigation Treatments
 

After planting there were seven irrigations each with an average
 

of 7.6 cm of water for all plots up to the 2nd of July. At this time
 

flowering hao started in most of the plots. The average irrigation
 

interval in thts period was seven days.
 

Following July 2 the plants were irrigated at three different inter­

vals according -t,Table 5.
 

Table 5. Number of irrigations and depth of water application for
 

different treaLmient.s.
 

Prior to Start of Treatments
 

W3
W1 	 W2 


No. of irrigations 7 7 	 7
 

Depth of water
 
application cm. 46.76 48.06 48.90
 

After Start of Treatments
 

WI1 W2 	 W3 

4 +4
7
No. of irrigations 


Depth of water
 

application cm. 34.17 20.94 26.10
 

+ W plots were harvested later than W and W2
 

plt and therefore irrigation had to be continued
 

until plants were mature.
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Flowering Stage
 

On July 18 (41 days after planting) most of the plants were fully
 

bloomed.
 

Field Observations
 

During the growing season observations were made of the physical
 

appearance of the crop periodically. The following conclusions were
 

made from these observations:
 

1. W2 plots were ahead of W1 and W2 plots in maturing. 

The color changes fom green to yellow were faster for the W2
 

plots.
 

2. Plants of the W3 plots were always smaller in size In 

comparison to W2 and W plots. 

Harvest 

W1 and W2 plots were harvested on August 8 (92 days after planting) 

and W 3 plots were harvested on August 13 (97 days after planting). 

Only 10 meters of the middle three rows of each plot was harvested 

and put aside for yield tests. 

Soil Moisture Studies
 

Soil moisture studies were made by the use of neutron probe in the
 

bean experiments. A trexeler neutron meter was used for this purpose. 

Aluminum access tubes were installed in two replicates of all W 

treatments down to a depth of 95 cm. Readings were made one day before 

and two days after each irrigation. From these data the average 

irrigation efficiency was calculated to be 69%. The average rate of 

moisture depletion for all plots was compared with the U. S. class A pan 

evaporation for related periods. The average C coefficient (C n T ) 

for the period June 23 to August 3 was determined to be 0.85. E0 

Yield Results 

Analysis of variance of the seed yield showed that the effect of 

irrigation frequency and nitrogen was significant. The differences 

between the three irrigation treatments and also nitrogen treatments were 

significant. In Figure 37 the mean yield for all treatments is shown. 
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Committee Report for Agronomy
 

Presented by Mr. M. MoJtehedi, Agronomist
 

Regional Pulse Improvement Project, Iran
 

The soil and crop management program in 1969 will consist of (1)
 

plant density and irrigation studies, and (2) soil fertility-irrigation
 

studies.
 

Plant density and irrigation tests will be conducted on chickpeas
 

and dry beans at Karaj and on lentils and chickpeas at Shiraz (Pahlavi
 

University). The experiment will be a split-plot arrangement and comprise
 

four plant population densities, three irrigation frequencies, and three
 

levels of water applied.
 

Soil fertility studies will be conducted in the greenhouse and in the
 

field. The field work will include three levels of nitrogen (none, 50
 

and 100 Kg. of N per hectare) and four levels of phosphorus (none, 30, 60
 

and 90 Kg. of P per hectare). The fertility treatments will be combined
 

with two frequencies of irrigation. Chickpeas and dry beans will be the
 

test crops.
 

The greenhouse work will consist of studies on phosphorus uptake
 

(residual and applied). The amounts applied will be adjusted so that there
 

will be four levels of phosphorus. Plant samples will be taken at three
 

stages of growth for P analysis.
 

Comment made by Dr. G. M. Horner 

The committee recommends that an additional engineer be employed to
 

work in the fields of irrigation and soils. At the present time, in fact
 

for the two years since Engineer Mansouri departed, we have had only one
 

engineer working in these fields. We may not be able to establish the
 

position in the current year, but we recommend the establisnment of an
 

additional position next year.
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Pest Control Research on Pulse Crops at Pahlavi University
 

Dr. A. Ascari, Associate Professor, Plant Protection Department,
 

College of Agriculture, Pahlavi University, Shiraz
 

During 1968, I have continued my studies of the most important 

insect pests of pulse crops and methods of controlling them in the Shiraz
 

area. Studies were also conducted on the population density of different
 

pests on these crops during the 1968 growing season and collections were
 

made of pulse insects and natural enemies of' these pests (parasites and
 

predators). 
A brief summary of the results of the 1968 entomology
 

program is as follows.
 

1. The population density of seed corn maggot (Hylemyia cilicrura)
 

was 	high in the bean trials at Bajgah during the two previous years.
 

Since this was a threat to the bean plants in the first year, it was 

decided to set up an experiment in 1968 to determine the effect of date 
of planting on the density of H. cilicrura an, subsequent crop loss. The 

experiment was conducted as follows: 

Four plots with 4 replications were included in this study.
 

a. 	Size of plots: Length 25 m; width 2.5 m;
 

row spacing 0.5 m.
 

b. Date of planting:
 

Date of Planting Time of Planting
 

April 23 
 Early (10 days early) 

May 4 Normal (0 days early) 

May 14 Late (10 days late) 

May 24 Late (20 days late)
 

June 3 
 Late (30 days late)
 

White bean variety, No. 19 Shiraz, (originally obtained from Karaj)
 

was used in this experiment. Samplings were made at five day intervals.
 

This was done to determine the existence of Hylemyia and its density in
 

the 	soil. Because of low populations of Hylemyia in 1968 we were not able
 



to obtain statistically significant results from the date of planting 

experiment.
 

2. After planting, regular visits to the plots revealed the presence
 

of the following pests:
 

a. On April 20, 1968 leaf minor (Lirimyza congesta)
 

damage was recorded on chickpea and lentil (30% of chickpeas 

were damaged by this insect), and thrips (Caliothrips 

impurus) was also observed on these plants. On April 22, the 

systemic insecticide Metasystox was applied at the rate of
 

0.15% and there was satisfactory control of these insect
 

pests.
 

In a plot of chickpeas which was included in an 

irrigation experiment, 20% of the plants were infected with 

leaf minor (April 29, 1968) and Metasystox was applied using 

the same dosage. 

b. In ldte May about 80% o. the bean, chickpea, lentil
 

and mungbean plants in their early stage of growth were in­

fested with Agrotis segetum.
 

Larvae were found feeding on the crown of plants which
 

resulted in tre separation of the root from the shoot.
 

Although measures to control this pest were Initiated
 

rather late, a spray program was conducted as follows:
 

Aldrin (0.15%) was sprayed on plants on May 28. The
 

chemical was applied around the crown of plants in order to
 

destroy the first and second larval stages of the insect
 

which live under the soil surface. A bating method with
 

Diptherex was used to destroy the third larval stage. The
 

bate was prepared by mixing 200 Kg. bran + 0.6 Kg. of
 

Diptherex. The mixture was applied in the afternoon around
 

the crown of plants (because the larvae were found to feed
 

during the night). The results indicated that 99% of larva
 

werr killed and crop losses were reduced significantly.
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c. On June 3, the density of the beet army worm
 

(Spodoptera exigua) was very high on bean, lentil and mung­
bean that control measures hav'to be taken. Endrin 0.2% was 

sprayed on all crops and even weeds in BaJgah (except
 

winter crops) which were badly infested with this pest.
 

d. On June 13 the boll worm (Heliothis sp.) was found
 

to have infested about 20% of the bean plots. A baiting
 

method with Aldrin 40% was used against this pest.
 

e. Cowpea and mungbean plants were infested by the
 

second generation of Spodoptera exigua. They were sprayed
 

with 0.2% Cutinex on June 26.
 

f. The above mentioned pests were the most important
 

ones found on pulse crops at Bajgah. Minor pests which were
 

observed on pulse crops at Bajgah are as follows:
 

Thrips : Caliothrips impurus
 

Leaf hoppers 

Aphid : Acyrthosiphon sesbaniae 

Aphid : Aphis fabae
 

Mite : Tetranychus urticae
 

Mite : Tetranychus bimaculatus
 

Lentil weevil: Bruchus lentis
 

Aphids and mites were not important on pulse crops at
 

Bajgah and it was not necessary to apply control measures, but
 

the population density of leaf hoppers, thrips and mites was
 

recorded and will be mentioned later in this report (No. 3).
 

g. A new pest was found on cowpea in Bajgah. Larvae
 

were found feeding on the flowers of cowpea. Cowpea flowers
 

with some larvae were brought to the laboratory in order to
 

obtain the adult stage. It was found that this new pest
 

belonged to the family Lycanidae and is probably Lycana
 

boetica. The identification of the species is not certain
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and should be re-examined. 
This pest also infested about
 
10% of the plants in other pulse crop plots. 
We were not
 
able to spray the flowers to control this pest since this
 
was thought to be harmful to the plants. 
I am going to
 
conduct studies on the biology of this newly recorded pest.
 
3. 
Earlier I mentioned (No. 2, f) that the population density of
 

thrips, leaf hoppers and mites was determined on pulse crops growing at
 
Bajgah. This was done 
as follows: 
 The study was conducted in the same
 
plots which were used for the Hylemyia studies (No. 1). 
 The above ground

portions of the plants were not sprayed and these were used to study the
 
population density of various sucking pests (Table 1 and 2).
 

4. 
In order to collect night flying insects a light trap was placed

in pulse crop fields. 
 Some of the insects which were collected have been
 
identified and the rest are maintained in our collections for later
 
identification.
 

5. 
The nijaes of some important pests and minor pests of pulse crops

and the natural enemies of these pests (parasites or predators) are listed
 
in Table 3.
 

The 1969 research program for studying the pulse crop pests at the
 
BaJgah Research Station of the College of Agriculture, Pahlavi University
 
is as follows:
 

1. Continuation of the study of the population density of various
 
pests on pulse crops.
 

2. 
Tests to evaluate the best insecticides and miticides according
 
to the density of pests.
 

3. 
To study the biology, generation numbers and the control measures
 
of the cowpea flower pest belonging to the family Lycanidae, which seems
 
to be a newly recorded pest in the Shiraz area.
 

4. 
Collecting and identifying the insect pests and natural enemies
 
of these pests of pulse crops.
 

5. 
Control measures of the most important pests of pulse crops.
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It may be appropriate at this time to mention that in order to
 

initiate and complete many of these studies, additional funds and
 

facilities will be needed.
 

Table 1. The population density of leaf hoppers and thrips on white
 

bean at different dates of planting (a).
 

Treatment No. and 

Date of Planting Leaf hoppers Thrips 

April 23, 1968 0.80 0.51 

May 4, 1968 0.65 0.30 

May 14, 1968 0.50 0.26 

May 24, 1968 0.40 0.25 

June 4, 1968 0.80 0.50 

(a) From each date of planting with 4 replications,
 

one leaf was randomly selected from each of 160 plants
 

and the total number of leaf hoppers and thrips on 160
 

leaves was determined. The population density was
 

obtained by dividing the total number of each type of
 

insect by the total number of leaves examined.
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Table 2. The population density of mites, thrips and leaf hoppers on 16 

varieties of bean (variety Chiti) (a). 

Population Density per Leaf 

Var. No. Source of Variety Thrips Leaf hopper Mites 

1 Iran, Kermanshah 0.10 0.70 0.90 

2 Iran, Torbat Heidarieh 0.78 

3 Iran, Ghuchan 0.11 1.30 ---­

4 Iran, Isfahan 0.10 0.70 1.90 

5 Iran, Ghuchan 0...0.51 

6 U.S.A. Pinto 111 0.20 0.80 

7 U.S.A. Pinto 114 1.50 1.40 

8 Iran, Kermanshah 0.13 2.40 O.140 

9 Iran, Ghuchan 0.90 0.51 

10 Iran, Ardakan 1.30 0.50 

11 U.S.A. Resistant Tender Green 0.40 0.70 1.60 

12 Iran, Ghuchan 0.20 1.00 0.07 

13 Iran, Malayer O.40 0.10 

14 Iran, Bojnurd 0.20 0.40 0.20 

15 Iran, Dashtsar 0.03 0.50 O.140 

16 Iran, Isfahan 1.20 0.70 

(a) Collections were made from late June to early July. Each
 

variety was replicated three times. One leaf was randomly selected
 

from each of 30 plants and the population density of each insect
 

type was determined as in Tatbk 1.
 

As Table 2 indicates, there was no statistical differences
 

between the population densities on the 16 bean varieties.
 

The population density of thrips, leaf hoppers and mites was
 

also recorded on 904 varieties of mungbeans in nursery plots and
 

this study will be continued on a larger scale next year.
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Table 3. A list of arthropods (major, minor and non-pests with some of
 

their natural enemies) found on pulse crops at the Bajgah Experiment
 

Station
 

1. Aiolopus thalassinus (Orthop-Acrididae).
 

2. Colias croceus (Lep. Pantatomidae).
 

3. Gryllolus domesticus (Orthop. v'lidae).
 

4. Orthetrum lerunneum (Odo. Libellulidae).
 

5. Lycana boetica (Lep. Lycanidae). 

6. Pantadon idiota (Col. Scarabeidae).
 

7. Pieris rapa (Lep. Pieridae).
 

8. Agrion splendens (00o. Acrionidae).
 

9. Gryllolus desertus (OrUh. Gryllidae).
 

10. Pontia daplidae (Lep. Papilionidae).
 

11. Satyrus semele (Lep. Nymphalidae).
 

12. Apodiphus amygdali (Heterop. Pentatomidae).
 

13. Dolycoris spp. (Heterop. Pentatomidae).
 

14. Agrotis segetum (Lep. Noctuldae).
 

15. Spodoptera exigua (Lep. Noctuidae).
 

16. Aphis fabae (}Iom. Aphididae). 

17. Caliothrips irnpurus (Para. Thysanopteroidae).
 

18. Bruchus lentis (Col. Bruchidae).
 

19. Heliothis spp. (Lep. Noctuidae).
 

20. C. septempunctata (Col. Coccinellidae).
 

21. C. bipunctata (Col. Coccinellidae).
 

22. C. quatrimaculata (Col. Coccinellidae).
 

23. Chrysopa vulgaris (Neur. Chrysopidae).
 

24. Anthocoris nemorum (Heter. Anthocoridae).
 

25. Orthotylus marginalis (Heter. Orthotylidae).
 

26. Syrphus balteatus (Dipt. Syrphidae).
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Important Insect Pests of Pulses
 

Mr. Karim Kamali, Entomologist
 

Regional Pulse Improvement Project, Iran
 

The personnel working on the entomological problems of pulse crops
 

in Iran include Mr. S. Wilson, Dr. M. Esmali, Mr. Rasoulian, Mr. A.
 

Bafandeh, Miss Z. Rozezadeh and myself.
 

The work accomplished by this team is as follows:
 

Determination of pests affecting the pulses.
 

On chickpeas the major pest is Heliothis species of which Heliothis
 

amigera, the cotton bollworm, is the most serious. However, Heliothis
 

dipsocea is also an important pest in some areas.
 

In 1964 damage to chickpeas was as much as 78%, but last yea-, only
 

two percent damage was recorded in the Karaj and Varamin areas. In Meshed
 

19% of the pods were destroyed.
 

On dry beans there have been a number of pests recorded.
 

Small leafhoppers, Empoasca fabae and two spotted mites, Tetranychu8
 

bimaculatus attack the leaves. hlile we have had good results in control
 

of these pests in our field trials, we have had no indication that they
 

have suffered any damage up to this time.
 

During planting time the seed corn maggot, Hylemyia cilicrura, is a
 

serious pest. During 1968, 44% of the seeds were attacked by this pest.
 

However, date of planting trials indicate that if beans are not planted
 

until soil temperatures reach 220C, damage due to the seed corn maggot
 

will be decreased to about 2%.
 

Infestations of insects attacking cowpeas were extremely low last
 

year. During 1967, however, bean butterfly, Tycona baetica, destroyed
 

31% of all the cowpea blooms in the Karaj area.
 

The aphid, Acyrthosiphon sesbaniae, has been present, but not in
 

high enough numbers to cause damage.
 

Beet army worm, Spodoptera exigua has caused considerable damage to
 

cowpeas in past years, but in 1968 did not appear in significant numbers.
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Bruchids are the most serious pest on lentils. The specific species
 
is Bruchus lentis which has Just one generation in the field, and is 
con­
sidered a field problem. Other pests of lentils include Aphis fabae and
 
thrips, but the exact extent of their importance has not been determined
 

at this time.
 

Mungbeans have been infested to any serious extent only be the two
 
spotted mites, Tetranychus bimaculatus. 
At this time the extent of
 
possible damage is unknown as infestations have occurred only afte, pods
 

are mature.
 

Mijor storage pests attacking pulses Incluide the bruchids, Calloso­

bruchus maculatus and Callosobruchus chinensis. 
These insects can infect
 
the pulses either in the field or by improper sanitary conditions in
 
storage. In addition, the infestation can be carried to the storage area
 
by seed infected in the field. 
At the present time we are conducting
 
varietal resistance studies to determine if resistance 
can be obtained in
 
the pulses. Application of various pesticides and fumigants are being
 

carried out to find an effective chemical control 
also.
 
Chemosterilization and gamma irradiation studies have been conducted
 

on beet army worm, Spodoptera exigua. 
While results have been negative
 
with the chemosterilants, the gamma irradiation studies have sholm a
 
great deal of promise. 
We have started to repeat the irradiation work
 

and hope to have definite results soon.
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1. Effect of date of planting and soil temperature on the seed cornTable 

maggot (Hylemyia cilicrura) damage in the entomology dry bean plots at
 

Karaj, 1968. 

Date 	of Planting Soil Temperature (1) Damage (2)
 

44March 31, 1968 	 00C 
29 +
 

180C
April 14, 1968 

27++
180C


May 1, 1968 


May 15, 1968 220C+
 

(1) 	Soil temperature: Average seven days before and
 

seven days after planting.
 

(2) 	Sample: 100 newly emerged plants pulled from each
 

treatment and the number of damaged plants counted. 

++ 	 Significant at 1% level. 

Effect of seed treatment before planting with two insecticides
Table 2. 


on the seed corn maggot (Hylemyia cilicrura) in the entomology dry bean 

plots at Karaj, 1968. 

No. of Larvae 	 % 
Insecticide 	 per Treatment (1) Decrease
 

52+
Dieldrin 0.33 g/kg seed 46.5
 

85 12.3
Lindane 1.25 g/kg seed 


97
Check 


(1) 	Data was taken from 100 newly emerged plant roots. 

+ 	 Significant at 10% level. 
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Table 3. Effect of insecticides on populations of mites (Tetranychus
 

bimaculatus) in the entomology dry bean plots, Karaj, 1968.
 

No. of mites per Treatment (1)
 

5 Days 8 Days 12 Days
 

After Spray After Spray
Insecticide After Spray 

52 + + 139+4
160 + 

Ketthane 1 kg/ha 
2094+

126 + 	 1004+1 kg/haSchering 1143 
252+ +  
221+ 	 150+

Tedion Y.18 1/2 kg/ha 

663++
 

200+ 	 269++ 

Ethion 600 g/ha 


1289
870 	 879
Check 


% Seed
 

Total Decrease Weight Gram
Insecticide 


31680
Ketthane 1 kg/ha 	 351++ 88.4 

435+ +  85.6 28900Schering 1143 1 kg/ha 

623+ 79.4 29360Tedion Y.18 1/2 kg/ha 


63.3 	 25860
Ethion 600 g/ha 1112+ 


27030
Check 	 3038 


(1) 	Sampling: 252leaves per plot x four replications
 

using 1.5 cm leaf sections.
 

+ 	 Significant at 5% level. 

++ 	 Significant at 1% level. 
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Table 4. Effect of four insecticides on thrip populations in the
 

entomology lentil plots at Gazvin, 1968.
 

No. of thrips per treatment (1)
 

7 	 Days 6 Days % 13 Days %
Insecticide Before Spr y After Spray After Spray
Decrease 
 Decrease
 

Dimethoate 
 244 395.6 156 50.1 
250 	g/ha
 

D.D.T. 500 g/ha 324 4+ + 
 94.2 20 8+ 33.5 
Malathion 1 kg/ha 215 3 95.6 209+ 33.2 
Diazinon 600 g/ha 256 
 3'+ 95.6 252 
 19.4
 
Check 
 207 69 
 313 ---­

(1) No. of thrips were counted on 10 single plants per plot
 

x foui, replications.
 

+ Significant at 5% level
 
++ Significant at 1% level
 

Table 5. 
Effect of insecticides on Heliothis armigera in the entomology
 

chickpea plots at Mashad, 1968.
 

No. of 
Damaged Pods 10 Days % %Insecticide 
 After Second Spray (1) Damage 
 Decrease
 

D.D.T. 	 & Lindane 

(30-9) (1500+450 g/ha) 0++ 0 100 
Toxaphen 2.5 kg/ha 0++ 0 100 
Sevin 1 1/2 kg/ha 1i++ 0.25 98.6 
Supracid 600 g/ha 19+ + 4.75 73.9
 
Diazinon 600 g/ha 
 43 
 10.75 41.0
 
Check 
 73 
 18.75
 

(1) 400 chickpea pods were examined for Heliothis damage after
 
each treatment
 

++ Significant at 1% level
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Table 6. Effect of four insecticides on populations of aphids
 

cowpea plots at Karaj, 1968.
(Acyrthosiphon sesbaniae) in the entomology 

No. of Aphids per Treatment (1)
 

21 Days9 Days 3 Days 12 Days 
After Spray After Spray
Insecticide Before Spray After Spray 


1++ 6++Dimethoate kg/ha 415 
4+ i++ 5++ 

447Diazinon 600 g/ha 

4+ 0++ 6++
Malathion 1 kg/ha 310 

13 + 3++ 20++ 
Supracid 600 g/ha 466 

9 49
Check 	 468 104 


% Seed28 Days 
Total Reduction Weight Gram
Insecticide After Spray 

4+ +  22++ 94.0. 18040Dimethoate kg/ha 


60 83.6 17440
Diazinon 600 g/ha 44++ 


18360Malathion 1 kg/ha 91+ 	 108++ 70.5 

148+ + 59.6 20520Supracid 600 g/ha 100+ 


1584o
Check 144 	 367 


(1) Aphids were counted on 100 cowpea leaves per treatment. 

+ Significant at 5% level.
 

++ Significant at 1% level.
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Table 7. Result of leaf miner (Liriomiza trifolii) trials at Karaj 

chickpea plots, 1968.
 

4 Days After First Spray (1) 

No. of Leaves No. of Damaged % 
Pesticide Examined Letves Damage 

Dimethoate 500 g/ha 8805 995 11.3 

Supracid 600 g/ha 9118 961 10.5 

Trichlorfon 1 kg/ha 8984 811 9.2 

Diazinon 600 g/ha 9677 1143 11.3 

Check 9472 1124 11.8 

26 Days After First Spray (2)
 

No. of Leaves No. of Damaged % 
Pesticide Examined Leaves Damage
 

Dimethoate 500 g/ha 39912 6429 16.1
 

Supracid 600 S/ha 37773 6311 16.7
 

Trichlorfon 1 kg/ha 43740 7911 18.0
 

Diazinon 600 gAa 40321 7901 19.6
 

Check 40602 8024 19.8
 

(1) Sampling: Number of leaves counted'from 400 chickpea
 

plants from each treatment. 

(2) No significant difference. 
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1,iasitic Nematodes of Pulse Crops and Methods of Their Control 

Dr. M. Omidvar, Head, Nematology Division, 

Plant Pests and Diseases Research Institute, Evin, Tehran 

For the scientists present at this seminar today I would like to pre­

sent the results of our experiments concerning the nematodes which attack
 

pulse crops in Iran, the damage they cause to these crops, and the
 

methods of their control.
 

Nematology is a relatively young science. The number of nematodes 

which are found rLo be parasitic on plants increases daily. it Ii a well 

L4tablished fact that nematodes cause serious daneases in hinmas, . ,s 

w.,, plants. With this in mind, it is essential ti.at r'eseirch ni 

be f xpanded. Ncmatologists have estimated that three forths of th, 

parsies on the earth are nematodes. 

The study of plant parasitic nematodes was only begun a few year " 

.n Iran. Two ye:ars ago a research program was initiated to study the i.­

ior, -,e of nc:,mfoflea in pulses grown in Iran. Tie results of this 

rest-arch have so fIar shown that all pulses groiwn In 7rai are inf,,cted by 

the root knot ne,.roe, Meloidogyne sp. The pin r.emntoue, it,,i.nCh,, 

sp., also infect.s several pulse crops in this countr;. Inforua-: r,. 

relat ing to various aspects of nematology is increasing at a trome..ou 

rapid rate. For example, in 1340 (1962) about 350 species of r,& r1, ues 

were known to attack plants. However, by the year 1346 (19c,) !i f :ure 

had increased to 1250 species. Plant pararttic nematodes att W, 

roots, stem, leaves, flowers and seeds of many different kin. ,-ants 

and are responsible for decreases in crop yields. IY Iran our ,-djks 

have shown that there are at least 20 species of nematodes whic]L ,tack 

plaots. Plant injury due to nematodes depends on several factors, such 

as climate, soil and the species of plant. For example, nematodes are 

usualiy riot able to withstand high temperatures or drought condition . 

Uner these conditions nematodes may become quiescent or die. Nerauc.. 
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may cause crop losses of 10 to 60 per cent, and in some instances cause 
complete destiruction of a crop. 

Our present study of plant nematology in Iran has revealed that most 
important economical crops, like citrus; tobacco, pistachio, wheat, 
cucurbits, tomatoes, potatoes, ornamental plants and pulse crops are in­
fected by different plant parasitic nematodes in various regions of the
 
country. In 13i15 
(1967) one of the American scientists (Dr. W. Kaiser)
 
of the Region l Pulse Tmnprovetment Project (RPIP) noticed that the roots 
of mungbean oThnelus riur(us) growing at Varamin heavilywere infected
 
with root. knot !-cmatodo. He reported finding to
this the nematologists 
located at the Plant Pests and Diseases Research Institute, Evin. Subse­
quent to thic, I was invited to cooperate with the RPIP in setting up a
 
five-year program study
to the importance of plant parasitic nematodes in 
pulse crops grown in Tran. Plans were also made to train two engineers
 
associate(! wi'h 
 the RPIP in plant nematology. This cooperative program
 
has been in operaton two crop seasons and from It useful 
 results have
 
been obtain 
 . ',"est s whJch have been completed and those which are to be 
continued are as follows: 

I. Field tests conducted at VAramin. 
II. Laboratory tests ,, .ucted in the RPJP Kara, greenhouse and to a 

lesser extent 1r tl. r,,crhi es at VaramIn and Evin. 
The land at the Varamin Experiment 2tation is heavily infested with 

root knot and pin nematodes. In some areas of' the Station, crop yields 
are greatly reduced because of nematode damage. 

The research program which has been In use for the rast two years is
 

as follows:
 

1. Susceptibility of pulse crops grown in Iran to nematodes.
 
2. Control of nematodes by use of different nematirides.
 
3. Selectirl, pulse crops which are resistant to nematode attack.
 
4. Identification of the species of root knot. ematodes, Meloidogyne 
spp. in the Varamin area, and Paratylenchus species in the Karaj and 
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Varamin areas. Collections will be made of all species occurring in
 

these areas and the Oostenbrink technique will be used in their
 

identification.
 

5. Effect of rotation and fallowing with host and nonhost plants on 

6urVival of plant parasitic nematodes. Attention will also be given 

to survival of these nematodes under the climatic conditions occurring 

in the Varamin area in the absence of host plants. 

6. The effect of African Marigold, Tagetes patula, in controlling
 

plant parasitic nematodes. 

area are7. Determine which plants commonly grown in the Varamin 

non-hosts of plant parasitic nematodes. Also determine the degree 

of susceptibility of host plants, such as tomato, melon and egg­

plant to nematode attack.
 

Techniques which have been used in our nematology studies include the
 

Bearman funnel, Oostenbrink and Seinhorst techniques, and dyeing infected
 

roots to determine the number of nematodes in one gram of tissue.
 

A summary of the results obtained in the two years this cooperative
 

program has been in operation follows:
 

1. All pulses grown in Iran are infected by one or more plant para­

sitic nematodes. 

2. Three species of root knot nematode, Meloidogyne hapla, M.
 

incognita and M. javanica, have been isolated and identified from pulse
 

crops, as well as species of Paratylenchus.
 

3. Encouraging results have been obtained in the control of nematodes 

by certain nematicides, such as basamid powder and fumazone. 

4. Numerous pulse lines have been tested for resistance to attack 

by plant parasitic nematodes. It is hoped that resistant pulse varieties 

wili be found in the five years that this cooperative project is planned 

to run. 

5. The African Marigold, Tagetes patula, reduces the population of 

plant parasitic nematodes in field soil. 
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Committee Report for Entomology and Nematology
 

Presented by Dr. M. Esmali, Professor,
 

Karaj Agricultural College, University of Tehran
 

The pest control committee was held yesterday afternoon 
and this
 

morning with Mr. Gibson, Mr. S. Wilson, Dr. Omidvar, Dr. Ascari, Dr.
 

Moradasaghi, Mr. Kamali, Mr. Rasoulian, Mr. Shamhamadi 
and myself in
 

attendence for the purpose of discussing the problems 
that we are facing
 

In addition we programmed and
 and the results that we obtained last year. 


The decisions we reached include the
 planned our next year's work. 


following: We will not use insecticides that are rather toxic 
with a long
 

residual effect but instead will use insecticides 
that are relatively
 

We will try to measu'e the residues of insecticides 
on plant trash
 

safe. 

not have the facilities right now, we will
 and on the seed. Since we C'o 


send the samples to London, out next year we will 
ask for a fund for
 

If we need technicians,
establishing a laboratory here at Karaj College. 


laborers and engineers to staff the laboratory we 
should recruit them and
 

start as soon as possible.
 

For beet army worm, Heliothis, bruchids, spidermite, 
aphids and
 

jassid species, we will initiate studies into the ecology 
and biology of
 

these insect pests and will try to determine their economic 
importance.
 

With regard to aphids and leafhoppers, we will cooperate 
with the plant
 

pathology group to determine the importance of these 
insects in the trans­

mission of virus diseases. Studies with the cowpea weevil, Bruchus
 

First, method of
chinensis, will involve two methods of control. 


fumigation with two different fumigants, using different 
dosages and
 

different intervals; and use of insecticides in the field to observe the
 

effect of these chemicals in reducing the weevil population. 
With regard
 

to Heliothis, we will repeat last year's tests, since we 
did not get
 

sufficient results from our experiments due to the low population 
and
 

Lycaena baeticae populations also were too
 density of the insect pe-7. 


We will repeat these tests again this
 low to obtain significant results. 
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year. Thrips were rather severe and our results from this year are con­

fusing. We will try to use some other insecticides and other methods to
 

control these insect pests. Our experiments with the irradiation and
 

chemosterilization studies will continue this year on the results we have
 

obtained last year. As for nematodes, we will experiment with new
 

nematicides and compare them with those that we found to give effective
 

control last year. The effect of crop rotation will be studied to deter­

mine whether it is effective in reducing the population density of
 

parasitic nematodes. We will try to determine whether there are other
 

nematodes which attack pulse crops in addition to those we have identified.
 

Studies will also be continued to find sources of resistance in pulses to
 

nematodes. Along with the plan for next year we have some suggestions and
 

recommendations. First, the establishment of a laboratory for measuring
 

insecticide residue, and a fumigation chamber at Karaj College for
 

fumigating the material that we collect from the field prior to storage.
 

The purchase of equipment for counting spidermites because the methods
 

that we are using for counting mites is not very exact or good. We will
 

also need sufficient land at Karaj, Varamin, Ghazvin, Meshed and Shiraz
 

for the entomology field trials in 1969.
 

With the Shiraz entomology group, they will need to have money
 

allocated for land and personnel in order to conduct the 1969 trials. Dr.
 

Omidvar would like to employ two technicians for his nematology trials
 

and also two permanent laborers to be located at Varamin. In addition,
 

he wishes to conduct trials at Shiraz and Gorgan as well as at Karaj and
 

Varamin.
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Closing comments by Dr. P. H. van Schaik, Coordinator,
 

Regional Pulse Improvement Project, U.S. Department of
 

Agriculture, Iran and India
 

We have had very excellent participation in the discussions, and I
 

think these Committee meetings with the recommendations that came from
 

them are going to be particularly useful in formulating and carrying out 

our program on a much more useful and successful cooperative basis. Then 

I think it is at this time very appropriate to give a vote of thanks to 

Professor Schaybani, who has led our Project at Karaj College and who has 

certainly been a loyal friend and great supporter of our Project, although 

maybe at times some thought he was a little bit too severe. I think we 

owe him a great amount of thankfulness for a job very well done. We hope 

that he will stay with us even though he is officially retiring; we hope 

that he will stay with us for a long time and that we can make use of his 

counsel and guidance not only in technical work but in the administrative 

phases of the Project. 

I recommend that the committee consider the possibility of a one or
 

two-day field meeting this summer when the crops are in the field. This
 

would permit people who are actively involved in our field and laboratory
 

research to meet, discuss, and view each other's work in the field and
 

greenhouse. Such a meeting could be held either here or at some other
 

location, possibly Pahlavi University in Shiraz where there is a great
 

amount of work going on and where we have not met before. This, I think,
 

would be a consideration to be kept in mind. Thank you very much.
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Closing comments by Professor H. Schaybani, 

Karaj Agricultural College, and Acting Leader of 

The Pulse Project, Iran 

I again sincerely thank those who have accepted our invitation and
 

are present at this Seminar. I would like to make a few comments about
 

the Project. Dr. Amirshahi is replacing me as Acting Leader of the
 

Project. He will be better informed than I in the lines of breeding
 

activities and experimental work.
 

I would like to emphasize one point. The Pulse Project is planned
 

to run for five years (1347-1351) and is being supported by Plan Organiza­

tion funds. For the year 1347, 20 million Rials ($266,000) have been
 

allocated. For the remaining four years the yearly budget will be 12.5
 

million Rials. During 1347 the stu of about 10 million Rials has and is
 

being expended for the salaries of engineers, technicians, trainees and
 

laborers. This personnel cost will continue in the coming years and there
 

will be only about 2.5 million Rials available each year for other
 

expenditures of the Project.
 

My request is that those who are involved in operating the activities
 

of the Pulse Project should be aware of the personnel expenses, and should
 

not employ additional staff. If this is not done the Project will be
 

short of funds for other expenditures.
 



1o4
 

The explanations for Figures 1 - 37 pertaining to the Seminar 

Papers are given in English and Farsi. 
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Figure 1. A planting of white and black chickpeas at the time of pod

formation in the Regional Pulse Improvement Project plots located at Karaj,
 
Iran.
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Figure 2. A comparison of different seed types of white and black 

chickpeas. 
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Figure 3. A comparison of different seed types of dry beans. 
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Figure 4. A comparison of different seed types of cowpea.
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Figure 5. General view of black chickpea trials at BaJgah Experiment
Station. 
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Figure 6. Chickpea date of planting trial at Bajgah Experiment Station. 
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Figure 7.General view of lentil trials at Bajgah Experiment Station.
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Figure 9. General view of pu~lse plantings at Bajgah Experiment Station. 
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Figure 10. Method of irrigation of bean trials at Bajgah Experiment
 
Station.
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Figure 11. Large planting of a mungbean variety from India at the Field 
Trial Farm, KWPA, Safiabad, Khuzestan. 
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at the Field Trial Farme Khuzestan 
Figure 12. planting of ohiokpea lines 


Water and Power Authority, Safiaba , Xhuzestan.
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Figure 13. 	Replicated observation trial of 85 broadbeai lines at th~e
 
Field Trial Farm, KWPA, Safiabad, Khuzestan.
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Figure 14. Sparse areas in chickpea plantings have been killed by blight 
(Ascochyta rabiei) at Ludhiana, Punjab, Irdia in February, 1968. 
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Figure 16. Operculella pawci causing foot rot of chickpea in India. 
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Figure 17. Chickpea plant infected in thq lower stem and crown area by 

Sclerotinia sclerotiorlim in Indiao
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Figure 18. Chickpea plants infected with some strains of bean yellow 
mosaic virus produce feathery, deformed leaflets. Infected plants are 
stunted and often chlorotic.
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Figure 19. Chickpea plants infected with alfalfa mosaic virus (left) are 
chlorotic and stunted when compared to healthy plants (right). There is 
often a proliferation of the axillary buds resulting in the formation of 
numerous small leaflets and a conspicuous discoloration of the phloem
 

tissues of the stem.
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Il 

Figure 20. A healthy portion of a chickpea plant (left) adjacent to one
 
infected with cucumber mosaic virus (right). Infected plants are severely
 
stunted and the internodes are shortened. There is excessive development
 
of the axillary buds causing infected plants to have a bushy appearance. 
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Figure 21. Chickpea plants infected with pea leaf roll virus (right) are 
severely stunted and chlorotic. The internodes of virus-infected plants 
are shortened and axillary buds are stimulated to develop. Healthy 
plant (left).
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Figure 23. Moisture extr/actidn percentage in different fertility levels
 
and crop mixtures during the sea.son in maize and cowpea.
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Figure 24. Rates of water loss obtained by different methods in maize and cowpea. 
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Figure 25. Cowpeas planted r'aY 3, 1966
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Figure 26. Cowpeas planted June 16, 1966. 
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Figure 27. Cowpeas with 200,000 plants per hectare.
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Figure 28. Cowpeas with 4O0,Oo plants per hectare. 
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Figure 29. 
 Schematic diagram of the irrigation and fertilizer trial on
 
chickpeas at Bajgah, 1968. 
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Figure 32. Schematic 

chickpeas at Bajgah, 1968. 
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