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FOREWORD

Our young scientists in course of their higher studies conducted
appropriate research for the fuifilment of their respective academic
requirements. Such ressarch works are important contributions
to technology development by individual scholars. These need to be
documented for proper use.

By now BRRI has sent out 70 scientists to study at foreign univer-
sities for higher degrees. Thirty-eight of them have returned after
successfully completing their degree courses. The present compilation
is . . extract of dissertations of these scientists. Wo have taken up
tais compilation to allow our scientists to read and learn developed
ideas and thoughts in a single publication so that they can mutually
benefit from and make best use of them.

The compilation includes 11 Ph D and 27 M S dissertations which
have been done while at the Institute. One copy each of these disser-
tations have been kept in the BRRI Library for setious readers.

The objective to publish the summary dissertations will be worth
if readers in agriculture, speciatly rice scientists, find it useful in

their research work.

S M H Zaman
Director
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Title : Effects of in vitro nutritional factors
and host-passage on pathogenic
variability of Xanthanoma oryzae

Author : Muhammad Abu Bakr
University attended : The Graduate Division of the
University of Hawaii, USA
Year of completion : May 1972
SUMMARY

Successive passage of isolates of X. oryzae by artificlal inoculations
through resistant varieties of rice resulted in inconsistent increases
in pathogenicity, while passage through susceptible varieties caused
a consistent decrease in pathogenicity. The exent of alternations
in pathogenicity, however, in resistant and susceptible varieties did
not proceed beyond a certain level of resistance or susceptibility of
the varieties. In passage through a moderately resistant variety
some virulent isolates iost pathogenicity while others were relatively
unaltered.

Serial transfer of the pathogen on basal agar media diffeaing in
carbon and nitrogen sources which supported good growth of the
bacterium, decreased pathogenicity. The reduction in pathogenicity
of X. oryzae was gieater when cultured on sodium succinate and
valine media where bacterial growth wae slightly inhibited and less
when cystine, casein hydrolysate or a combination of glutamate,
cystine, asparate and methionine media were used. In contrast,
pathogenicity was not altered in serial transfers through potato
semi-synthetic (PSA) medium.

The maintenance of the bacterium with monthly transfer on PSA
slants in a deep-freeze over a period of four months did not affoct
pathogenicity.

Effects of in vitro nutritional factors 3



Titlo : Varietal variation and evaluation proce-
: dures for ratoonability in rice
( Oryzae sativa L. )

Author ' ¢ Mohammad Mahiul Haque

University attended : The Faculty of the Graduate School,
University of the Philippines at Los
Banos, Laguna, Philippines

Year of completion : July 1975

SUMMARY

Varietal variation and the evaluation procedures for ratoonability in
rice were studied. Ratoonability was found to be a variable charac-
ter. Significant differences in ratoon vields and percent ratoon
among the breeding lines were observed. Cutting the main crop
25 cm above the ground level and harvesting the main crop five
days before optimum maturity were found to be optimum for the
expression of maximum ratoonability. With nine different cutting
height and time treatment combinations in a pair of varieties, one
superior and the other an inferior ratooner, the same trend in
ratoon yield and percent ratoon was observed. Thus, ratoonability
was found to be a varietal character.

Significant positive correlation between the percent ratoon
and the ratoon grain yield was observed. Significant correlation
was also found between the main crop and the ratoon crop yields.
Ratoon plant height increased with increased cutting height of the
main crop, but length of regrowth and ratoon maturity period
decreased with increased cutting height. In a particular cutting
height, ratoon maturity period decreased with the later harvest of
the main crop and vice versa.

By providing the optimum conditions for maximum ratoonability,
thirty four IRRI breeding lines were evaluated for their varietal
variability for this character. The comparison criterion was percent
regrowth of ratoon tillers. IR2061-423-1, asister line of IR28,
was found to be the best ratooning line with ratoons from almost
all the cut tillers. 1R2145-13-3 and IR1924-30-2-2 performed
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equal to the high ratooning check (IR2145-20-4). Seven IR lines
viz: 1R2071-11-4-31-3-2, IR1923-5-3-2, IR2797-86, IR2829-211,
IR2071-527-6, IR2829-243 and IR2071-868-2-4 were also fourd
to be superior in ratoonabilitity performing significantly better than
the low ratooning check (IR2681-16).

Varietal variation and evaluation procedures 5



Title : Variation in cultural characteristics,
physiology, and pathogenicity of field
isolates of Thanatephorus cucumeris
( Frank ) Donk, the casual organism of
rice sheath blight disease

Author : Mohammad Aminul Haque

University attended : The Faculty of the Graduate School,
University of the Philippines at Los
Banos, Laguna, Philippines

Year of completion ¢ August 1975

SUMMARY

Sheath blight disease specimens were collected from rice fields
at different places of the Philippines. Twenty five isolates out of
69 v-ere selected for detailed study.

In cultural morphology of the isolates there were consideberal
variations. Size and number of selerotical bodies were negatively
correlated. Some isolates produced crust-like sclerotia, others
normal sclerotial, bodies scattered over the colony and petridish
lid or inregular pattern on the colony. Others were like thick
mats on the colony. Six different types of sclerotial formation
pattern were noted.

In growth response to different temperatures, the isolates varied
considerably but not widely except Rs 2 which was favoured by
lower temperature. This isolate was collected from a cooler region
Banaue, Ifugao, The fungus was found experimentally to be
adaptible to higher temperatures after repeated culture of selected
hyphal tips at higher temperature.

Different isolates were found to differ their CO; tolerance.
Isolate RS 9 showed 49 % and Rs 11 showed 9 % growth inhibition
due to CO, released by tha respiration of 1 g green leaf of rice
introduced into growth tube,

In pathogenicity tests on rice varieties in the greenhouse and
in the field, all the test varieties and lines were infected showing
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different degrees of resistance. The isolates also differad in their
virluence. There was no distinct differential reaction to the isolates
by the test varieties. Isolates growing vigorously in culture medium
were found to be more virulent.

Incubation temperature showed effects on lesion development
on artificially inoculated detached flag leaf of rice. Largest average
was at 28 C. At 34 C, lesion development was not affected to the
same extent as that at 20 C nor as the growth rate of the fungus on
culture medium at 34 C.

Some of the sclerotia exposed 1o sun for nine hours failed to
produce any infection and some produced smaller lesions compared
to those of control and of 3 or 6 hour exposure. The test isolates
varied slightly in this character.

Results on host range studies by two artificigl inoculation
methods showed that corn (sweet corn), sorghum (Cosor 3),
peanut (CES 101), okra (smooth green), mung bean ( Mg 50-10A),
soybean (Hsih-Hsih) Echinocloa crusgalli, E. colonum, Celosia
argentia. Cyperus deformans and Monochoria vaginalis were infected
by all the test Isolates.

Variation in cultural characteristics 7



Title ! Resistance to the brown planthopper,
Nilaparvata lugens (Stal. ) in rice varieties

Author : AN M Rezaul Karim

University attended : University of the Philippines at Los Banos,
Laguna, Philippines

Year of completion : October 1975

SUMMARY

A total of 2,323 rice varieties from the rice germplasm bank of the
International Rice Research Institute (IRRI) was evaluated in the
greenhouse for their resistance to the brown planthopper. Eleven
varieties were finally selected. The damage sufferrad by these
varieties was related to the number of insects present on them.

The nature of resistance to the brown planthopper in the selec-
tad rice varieties were identified as mainly of non-preference and
antibiosis types. Tolerance was also identified as a factor for resis-
tance. Nine of the eleven selected varicties possessed a high degree
of non-preferenc: and antibiosis, and two varieties, Kentjana and
Bathurst, were found to postess considerable degree of tolerance.
The varieties non- preferred by adults were also non-preferred
by nymphs. Preference for feeding or shelter was found to be
related with that for oviposition. The adult insects showed non-
preference also for the plant extracts of the resistani varieties. The
non-preference of the insects for the resistant varieties did not
change with the growth stages of the plants. Gustatory stimulus
(stimuli) appeared to govern the non-preference response of the
insects. The resistant vatieties consisiently effected high mortality
of the insects feeding on them and prolonged the rate of develop-
ment of the nyraphs. These suggested that resistant varieties pro-
bably lacked adequate nutrient(s) vital for the insect or contained
toxins.

The longevity of the females was 6.7-13.4 days longer and of
the males 12.5—17.4 days longer on the susceptible variety TN1 and
the females laid 3.3 - 389.3 times more €ggs on TN1 than on the
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resistant varieties. A shorter longevity of the insects was due probably
to ingestion of inadequate quantities of nutrients or to ingestion of
toxins from the resistant varieties. These results confirmed the
earlier records of high mortality of insects on resistant varieties.
Resistant varieties caused distinct under-development of ovary
which appeared to be the main factor for low fecundity of the
females feeding on the resistant varieties.

High correlations were cvident among the amount of feeding
and honey-dew excretion, frequency of probing punctures, mortality
of the insects, developmental rate of nymphs, longevity and fecun-
dity of the adults, and ovarian devclopment of the females. The
resistant varieties, on which insects fed and excreted in a smaller
amount and made more probing punctures, erffected high mortality
of the insects, prolonged the developmental period of the nymphs,
shortened longevity and reduced fecundity of the adults, and
caused under-development of the ovaries. These again indicated
that the resistant varieties probably facked adequate nutrients or
contained toxins.

No consistent result on the survival of the insects feeding on
plant extracts was obtained. Insects feeding on the extracts of the
susceptible variety TN1 suffered as high mortality as those feeding
on the extracts of the rcsistant varieties indicating that some
important component(s) vital for insect survival were perhaps
removed during the extraction processes.

The resistant varieties exerted persistently a cumulative effect
in reducing or limiting the population buildup of the brown plant-
hopper. Populition increases on the susceptible variety TN1
were 90-and 240-fold after 30-and 55 days, respectively ; whereas,
on the resistant varieties, insect population declined or increased
only slightly. The cumulative reduction cf insect population on the
resistant varieties was apparently brought about by a persistent high
mortality of nymphs and aduits, failure of the insects to feed adequ-
ately, under-development of ovaries of the females, low facundity,
and low hatching of the eggs.

The resistant varieties adversely affected the ovarian develop-
ment of the famales. Newly emerged females caged for 4 days on
the resistant varieties had distinct under-developed ovaries

Resistance to brown planthopper 9



compared to fully developed normal ovaries of those confined on the
susceptible variety TN1 for the same period. Ovarian under-
development appeared to be the principal cause for low fecundity
of females on the resistant varieties.

Adverse =ffect of the resistant varieties was recorded on the
hatching of the eggs. Hatching of the eggs laid on the susceplible
variety TN1 was 5 - 24% more than that on the resistant varie-
ties. Tiic cause of low hatching of the eggs on the resistant varieties
was not clearly known. Chemical tactors of the plant sap and imma-
turity of eggs caused by ovarian under-development may be related
to low hatching. :

The resistant varieties Kentjana and Bathurst were found to
carry a low level of non-preference and antibiosis. Instead, they posse-
ssed a higher degree of tolerance. Infested with an insect population
at which the susceptible variety TN1 suffered heavy damage, the
resistant varicties Kentjana and Bathurst tolerated the infestation,
grow significantly better and produced consistently more grain
yield.

10 M S and Ph D dissertations



Title : Investigation into causes of sterility in

Mala rice
Author : Mohammad Rafiqul Islam
Univarsity attended . Department of Genatics and Plant Breed-

ing, Faculty of Agriculture, Bangladesh
Agricultural University, Mymensingh

Year of completion : September 1977

SUMMARY

Mala (IR272-4-1-2) with its three sister lines were tested in a split-
plot design with eight NPK combinations at ERR!, Joydebpur, in the
1975-76 consecutive Boro and Aus seasons. The object of the
experiment was to find the causes of spikelet sterility in Mala.
Detailed cytological studies revealed that the spikelet sterility in
Mala was due to 2:1 ratio of normal and abnormal meisosis observed
in the pollen mother cell (PMC) which may be due to genetical
phenomenon of balanced lethal. This mechanism forces AA and aa
to cause ovule abortion, and the heterozygote Aa to survive. Thus,
due io this heterozygosis further selection on sterility will be least
effective for seiecting a fertile line. Further, abnormal meisosis was
mainly due to reciprocal translocation. Distribution of spikelet
sterility along the length of the panicle revealed that the top part
showed the least degree of sterility followed by the middle and the
bottom parts. This trend is definitely associated with the auntogenic
development of ihe spikelet. Presence of japonica germplasm in
CP 231, a parentof Mala, might also be responsible for sterility,
However, fertilizer treatments had no significant effect on chromoso-
mal aberration and rpikelet sterility.

Investigation into causes of sterility in Mala 11



Title : Studies on seepage and percolation in selec-
ted field conditions in Bangladesh

Author : Mohammed Abdul Ghani

Institute attended : The Asian Institute of Technology, Bangkok,
Thailand

Year of completion : April 1978

SUMMARY AND CONCLUSIONS

This study was conducted to determine seepage and percolation
rates for lowland rice in selected field conditions in Bangladesh.
Field sites were located in the experimental farm of the Bangladesh
Rice Research Institute and in the pilot project Area of the Institute.
Experimental data were recorded for about three months, starting
from the first week of March 1977. Soil types in all sites were clay
loam.

Mean rates of seepage and percolation for the area were estima-
ted from 1.3 to 2.0 mm/day with the use of the Inclined Metre Tech-
nique. Therefore, it can be concluded that seepage and percolation
rate for clay loam type soil in Bangladesh is about 1.6 mm/day ( the
weighted mean rate for the four sites ).

Seepage and percolation in this study has been computed by
water balance accounting for which another important water balance
component, evapotranspiration, was estimated. Evapotranspiration
for the selected area was estimated as 4.2 mm/day, based on mean
of the data recorded for three months. Thus, aboout 28% of the
water used in the field is lost through seepage and percolation ( not
including surface drainage ) : this is 38% of evapotranspiration. It is
a loss and, therefore, has a strong effect on the water requirment for
rice cultivation.

Soil texture has an important impact on seepage and percola-
tion, but since all four experimental areas had clay ioam soils, the
difference could not be shown in this study. However, the high-
est S and P rate was in the sites with greatest sand percentage.

12 M S and Ph D dissertations



RAINFALL AND STANDING WATER

Days of rainfall did not influence seepage and percolation. Standing
water depths up to 6 cm did not show much influenee on seepage
and percolation rate, but if the depth is higher than that it will
increase seepage and percolation. Thisis due to seepage through
cracks near the tops of levees.

Seepage and percolation (S and P) has been estimated for this
study by subsidence of water as measured by inclined metres. Inc-
lined metres give satisfactory results; because the S and P rates
computed by inclined metres are quite close to the water balance
computed S and P rates. Moreover, data recording for this
technique doas not require great technical skill. A sincere observer
is enough to record data.

Manageability of the inclined metre is not an acute problem, but
initial fixing of the metre needs care. The meter is fixed with a selec-
ted slope ( 5:1 in this study ); so the accuracy of the data depends
on the accuracy of the slope. Therefore,the angles and the level of
the frame needs accurate fitting and should be checked frequently.

Inclined metre is a useful tool for estimating S and P and can
be valuable in water management studies.

RECOMMENDATIONS

In this study S and P rates have been estimated for four selected
field sites in Joydebpur, Bangladesh. It has been observed that
a significant portion (28%) of the water requirements for rice culti-
vation is lost through S and P which averages about 1.6 mm/day.
For reducing S and P the following recommendations are enlisted :

® !rrigated land in the middle of dry lands should not be
selected ;

@ Land should be tevelled and if not possible to use completely
levelled land then slope should be gentle;

® Strong levees should border the paddies ;

® Keeping depth of standing water on the paddies higher ihan
4-6 ¢m should not be practised because it encourages lateral flow
through cracks in the levees;

Studies on seepage and percolation 13



@ Greater difference in water depth between tie adjacent
paddies should be avoided;

@ Alternate drying and flooding of irrigated land should not be
encouraged;

® Thorough puddling should be practised ;

® Try to grow rice in soils low in sand content.

Studies of the effect of the listed recommendations on S and P
rate and their influence on the water management may be taken up
in the future.

14 M S and Ph D dissertations



Title + Socio-economic factors constraining yields
of rice in selected sites in the Bangladesh
Rice Research Institute pilot project area,
Dacca, Bangladesh, 1976-77

Author + Mohammad Mukarram Hossain

University of attended : The Faculty of the Graduate School,
University of the Philippines at Los Banos,
Laguna, Philippinas

Year completion ¢ November 1978

SUMMARY

Agriculture is the mainstay of Bangladesh’s economy. Rice alone
occupies about 819, of the total cropped area. But, the pro-
ductivity still remains at a low level of 1.8 t/ha. With the existing
situation in Bangladesh, the only alternative left to increase rice pro-
duction is the adoption of modern varieties with the new techniques
of production. But, itis believed that the perforn:znce of modern
varieties in farmers’ field, is lower than their potential yield capacity.
It is our interest to know the facts and if so, what are those
biological ( fe-tilizer, weed control and insect control, etc. ) and
socio-economic factors (profitability, availability of necessary inputs,
knowledge, etc) which retard farmers’ yield. This has been done
in selected sites of the BRRI pilot project area following the general
mathodolgy of rice yield constraints developed in IRRI.

The scope of this study included three crop seasons, i.e. Boro
1976-77, Aus1977 and transplant Aman 1977, comprising 11 villages.
There are four rice-based cropping patterns existing in the study area.
The most widespread cropping pattern is Aus followed by transplant
Aman which is practised on the total farms studied. Most of the
farmers under this pattern follow varietal sequence of modern/local,
Three most important reasons identified by the farmers for
using local varieties in any season of the year are :

® good taste;

@ fits easily in the cropping pattern ; and

@ short maturity.

Socio-economic factors constraining yields 15



An average of 529 of the sample farmers mentioned insect
infestation with compartively more insect problems during the Trans-
plant Aman than during other seasons. Insect infestation, however,
was perceived as causing greater yield reductions during the Boro
season.

Twenty percent of the farms under study fall under the owner-
share system. In the Aus season, most of the tenants share the crop
with their landlords on a 50:50 basis. However, the samc farmer
in the transplant Aman season gets only 339 while the rest 67%
goes to the landlord, even if the landlord does not share in the cost
of production.

Only 279, of the farmers under study borrowed from different
sources. However, the amount received by farmers is not enough
as reported hy them. Seventy-two percent of the farmers said that
they had income from other sources, averaging an annual incoime of
Tk. 1500.

Comparisons between survey and experimental farms were made
with respect to yield and input use by testing whether the groups
are representative of the same population. The two groups did not
differ significantly from each other except in two cases. These are
weed control in the Aus season between experimental and survey
farms within location I, and yield in the Boro season between
expetimental farms in location | and location II.

Among the experimental farmers who identified vield constraints,
a large number perceived inadequate insect control as the primary
yield constraint. A similar perception prevailed among survey
farmers except in the Aus scason when most of the farmers believed
inadequate use of fertilizer was the primary constraint. The reason
given by experimental farmers for inadequate insect control was the
delay in taking insect control measures. Such delays are caused by
the inability of farmers to recognize insect infestation well ahead of
its occurrence. Howaver, survey farmers mentioned non-availability
of insecticides as the pri.nary socio-economic constraint. The most
important reason for inadequate use of fertilizer. cited by both
experimental and survey farmers, was the lack of cash in their hands.

Righ yield gaps were estimated with modern varieties in the Aus
and transplant Aman seasons (1.0 t/ha) in both cases. In the Boro
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season, yield gaps were more or less equal for local and modern varie-
ties averaging 0.8 t/ha. Management component experiments showed
that yield increase up to M, level in the Boro season, and M, level
yield was economically recoverable. In the Aus season,yvield increased
up to M4 level with an economically recoverable yield at the same
level. For transplant Aman, yield increased up to M4 level with local
varieties and level for modern varieties. In the both cases, M3 level
vield was economically recoverable. However, on the average
economically recoverable yield gap was found to be a maximum of
1.0 t/ha in each season,

Since there are appreciable in teraction effects among the test fac-
tors, both individua! and joint contribu tion of test factors were com-
puted for each season. However, economic analyses was made only
on the joint contributions because in presence of interaction econo-
mic analyses of the individual contribution have a trival meaning.

Econnmiic analyses of yield contributions on the average showed
that (F+I) in the Boro, (N+P-+K) in the Aus and (N+S) in
the transplant Aman seasons provided highest net added returns (a).

In experimental farms (each having yield gap) for which vyield
contributions are computed, perceptions of those farmers are com-
pared with experimental findings. It was found that most of these
farmers were not aware that their yields could be profitably increased
with a higher level of inputs. Economic analysis of the experimental
data showed that farmers can achieve at least one ton increase in
yield/ha by using the high level of inputs. Moreover, while experi-
ments showed that joint contributions of test factors are most impor-
tant, farmers mentioned single factor as important constraints. The
interview of the survey farmers also gave similar results.

The economic analysis of the joint contributions in all seasons
showed that fertilizer in combination with another factor was most
often the major yield contributing factor, while most farmers per-
ceived inadaquate insect control as the primary yield constraint. The
mostimportant factors mentioned by farmers for the low use of
fertilizer was the lack of cash in hand. Most of them also replied
that non-availability of credit was the primary reason for not using

o F = Fertilizer, I = Insect control, N = Nitrogen, P = Phosporous,
K = Potassium, S = Sulphur.

Socio-economic factors constraining yields 17



credit to buy fertilizer. But, during the study period, there appeared
to bo an adequate supply of fertilizer.

Two important reasons identified for inadequate insect control
measures were : hon-availability of insecticides and detay in taking
insect control measures. The latter was traced to inadequate
knowledge of insects and insect control measures.

However, the vield constraints identified through farmers’
interviews vs. experimeants can be summarized as follows ;

@ Farmers are not aware that their yield can profitably be
increased with a high level of test inputs. Economic analyses of
experimental data, however, showed that farmers profitably can
increase their yield by 1.0 t/ha.

@ Farmers’ perceived single contribution of test factors are
important while experiments show that joint contributions of test
factors are more important.

® Farmers in the study area believe that they take adequate
weed control mieasures. Experiments in the Boro and tha transplant
Aman seasons support the result that weed control measure as an
individual factor have litlle contribution to yield. Weed control in
combination with other test factor or factors, howaver, have high
contribution to the yield.

® Farmers believe insect control inore important than ferti-
lizer while experiments show that fartitizerin combination with
other factors is most important.

Tho statements above suggest that farmers’ inadequate know-
ledge on input use is the most important constraint for high vyield.
The other socio-economic constraints identified through farm
interviews are :

@® Farmers cannot buy necessary fertiiizer due to the lack of
cash in hand. Credit facilities are still inadequate to fulfil the
farmers’ demand for cash. However, availability of fertilizer was not
a problem over the study period.

® Poorinsect control knowledge of the farmers prevent them
from taking timely insect control measures.

18 M S and Ph D dissertations



® Non-availability of insecticides is also a very important
reason for inadequate insect control measures taken.

LIMITATIONS AND RECOMMENDATIONS

Further experiments should be conducted in the farmers® fields in
each season. Unlike the study years, the test factors used should
be the same over time, so that the estimation of yield gap and the
yield contributions of the factors by season can be made based on a
larger number of observations over the years.

However, after several years of additional recearch and experi-
ence we may be able to more strongly recommend the following
which are now only ientative :

@ Farmers shculd be informed about the results of field
experiments, for example, the highest yield found economically
recoverable in their field and the quantity of inputs required for such
yields.

© Farmers should be given field training on the application of
fertilizer, and more specially on insect control measures such as iden-
tifying different insects and methods of applying insecticides.

@ The institutional credit facilities should be impsoved. To
provide incentives for the credit investing farmers, credit institutions
should also be ready to share any losses from crop failure with the
farmers.
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Title : Atechnique to identify constraints to high
rice yields in farmers' fields

Author : Kamal Rahim

University attended : The Faculty of the Graduate School,

University of the Philippines at Los Banos,
Lagung, Philippines

Year of completion : April 1978

SUMMARY

Despite the rapid adoption of new high yielding varieties and the
corresponding production technology, vyieldsin farmers’ fields are
far below the level usually obtained in the experiment stations,
The difference between the experiment station yield and the actual
faim yield is referred to as yield gap and the factors responsible for
it as yield constraints.

A multidisciplinary experimental-survey approach to study vyield
constraints is being employed by rice research workers participated
in the IRAEN project. in this approach the actual farm vyield is not
compared directly to the experiment-station yield but rather to the
so called ‘‘potential farm yield** which represents the vyield level
obtained in tho farmers’ fields but with the use of improved techno-
logy. Hence, the yield gap used here refers to the difference
between actual farm yield and potential farm yield. The experimen-
tal-survey approach attempts to identify and measure two types of
yield constraints : biological and socioeconomic . the first through
experiments and the latter through surveys. The present work
evaluates the experimental procedures used in conducting vield
constraints experiments in farmers’ fields.

Data collected from a series of experiments conducted in far-
mers’ fields in the province of Laguna, Philippines from 1972 to
1977 were used to evaluate various experimental techniques for
use in such yeild constraints study. The specific objectives were to:

@ identify appropriate experimental designs and appropriate

experimental plot techniques for use in on-farm yield cons-
traints trials ;
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© evolve effective analytical procedures for the analysis of

data from such trials ; and

@® identify and measure major biological constraints in the

selected areas in the province of Laguna.

A vyield constraints experiment attempts to obtain vyield at
farmers‘ level of practices, yield at improved level of some selected
test factors, and vyields at varying intermediate levels. Thus, as an
essential part of a yield constraints experiment, the farmers* level of
each test factors must be established and implemented in the expe-
rimental plots. We found that while there was no bias in the tech-
nique of simulation of farmer's level in the experimental plots
regardless of whether it was done by the farmer himself or by the
researchers (through the comparable paddy technique), the diffe-
rence between the actual farmer’s level and that simulated by the
researchers could at times be very large. Hence, as much as possible
the establishment in experimental plots of the farmer’s level of
as many test factors as feasible should be done by the farmer. Our
work in Laguna farms indicate that insect control and weed control
are two factors whose farmers’ level could be done by the farmer
himself in experimental plots. For fertilization, the researcher should
perform the simulation but must employ an accurate determination
of fertilizer rate (such as the marked-container technique).

Results indicate the presence of bias in results obtained from
plots with farmer‘s insect control level placed adjacent to those
with high level of insect control. An experimental layout that allows
the separation of the two sets of pots, one with the farmer's level
and another with the high level of insect control, should be
employed.

Yields obtained from leveed and non-leveed plots could be
different ; with leveed plots generally giving higher yields. Leveed
plots could maintain water and chemicals applied better. These
differences could be influenced by the specific locations of the plots
in the paddy; especially when the plots received high level of
inputs. During the dry season when irrigation water is used through-
out the season, a larger vield difference between leveed and non-
leveed plots was observed when the plots were placed in the
middie of the field (one side of the plot coincided with farmers’
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levee) than when they ware placed at the end of the fiald opposite
to the entrance of irrigation water (two sides of the plots coincided
with farmer‘s levee). When high levels of fertilizer and insecticide
were applied to non-leveed plots, some chemical diffusion could be
expected. The diffusicn, however, was primarily confined to only
about 1/2m width outside the perimeter of the plot. No 3uch
distinct chemical diffusion was observed inside the perimeter of the
plot.

As much as feasible non-leveed plots should be used in con-
ducting vield constraints experiments in farmers’ fields. Not only
does it reduces costs in cunstructing and maintaining levees
throughout the crop growth, it provides for more uniform operations
of the farmers’ tevel for such practices as land preparation, trans-
planting and water management ; and, consequently, gives a better
estimate of the various vield levels desired.

The use of 6 to 9 sq m harvest area per plot was found to be
appropriate for use in vyield constraints experiments in farmer’s
fields.

Variation among farms was the major component of variation in
actual farm yield, in potential farm yield and in yield gap. However,
for the measures of contributions of test factors, while the variation
among farms was stjll relatively larger than the variation among
replications within farms; it was not as dominant as in the case of
yields and vyield gap. Hence, yield constraints experimants should
be conducted with emphasis on including a sufficiently large number
of farms rather than on using a large number of replications per
farm. Based on results from Laguna and without cost consideration,
yield constraints experiments for the estimation of yield gap (supple-
mental trial, mini-factorial trial and/or complete factorial trial)
should be conducted in at least 20 farms to achieve a degree of
precition (indicated as coefficient of variation of mean expressed as
8 percentage of means) of abo1:it 9.5 to 107. It was not necessary
to have mo-e than two replications per farm.

Interaction effects among the three factors tested {namely,
insect control, fertilizer and weed control) were not consistently
observed and generally small. Only the interactions between iasect
control and fertilizer were identified in a few farms in some years
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but primarily in dry season crops. In areas whero interactions among
test factors are generally non-appreciable, such as in Laguna, the
mini-factorial design could t- effectively used. This would keep the
size of the experimient small which would enable the researcher to
conduct the experiments in a sufficiently large number of farms.

When interaction effects among test factors are non-apprecia-
ble, the choice of analytical procedures to be used was also shown
to be not critical. The three alternative procedures evaluated did
not show appreciable differences.

Average actual farm vyield, potential farm yield and yield gap
over four years was 4.5, 6.5, and 2.0 t/ha, respectively in the dry
season and 3.5, 5.4 and 1.9 t/ha respectively in the wet
season. Both actual farm yield and potential farm yield were about
one t/ha higher in the dry season than in the wet season while the
yield gap was the same. The size of vield gap did not seem 1o be
dependent on the level of the actual farm yield ; i.e. yield gap was
large even when the actual farn yield was high. {n all scasons and
years, improved insect control and fertilizer contributed consisiently
more than 807 of the total yield gap in Laguna farms; with negli-
gible contribution from improved weed control.

For actual farm vyield, potential farm yield, vield gap anil the
contributions ot the test factors, the coefficient of variation among
years and seasons was much smaller than thai among farms within
year p2r seascn. That is yield-constraints results in Laguna were
quite stable and consistent over seasons and years in the four years
(1973-1976) that the experiments were conducted. Repeating
experiments in the same localities over many years scem unwarran-
ted in cuch case.
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Title : Weeds in cropping systems as affected by
hydrology and weeding regime with
emphasis on dry-seoded rice

Author : Nizam Uddin Ahmed

University attended : The Faculty of Agriculture, University of
the Philippines at Los Banos, Laguna,
Philippines

Year of completion : January 1979
SUMMARY

Six field experiments were conducted from May 1977 to November
1978 at the International Rice Research Institute’s farm, Laguna,
Phitippines.

In experiment |, different crop rotations were practised on four
fields having different elevations and ponding potentials, to try to
understand how many and what species of weeds appear under diffe-
rent soil moisture conditions and how these are affected by different
cropping practices and waeding regimes.

The number of different weed species decreased with increase jn
ponding potential and cropping intensity. Grasses predominated in a
well-drained upland whereas broadleaf weeds predominated in land
with a high ponding potential. Dominance of weed species differed
from field to field and from season to season. Echinochloa colona(L.)
Link—a grass— and Calopogonium mucunoides Desv.—a broadleaf
weed species—occurred in all fields growing in association with dry-
seeded rice. £. colona was the only species which grew in all seasons
andin all fields except the 1978 dry season in the well-drained upland.
As the number of weedings increased, more weeds having less weed
weight were removed in general from all the fields and in all seasons.

2ed growth was high in land with a high ponding potential com-
pared to the other fields when dry-seeded rice was planted in all the
fields but when wet-seeded or transplanted rice was planted in land
with a low or high ponding potential, weed incidence was much less
compared to dry-seeded rice in well-drained upland.
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The coefficient of similarity between the weed communities that
grew in association with dry-seeded rice in land with a low ponding
and a high ponding potential was 67.7% whereas that between a
well-drained upland and with a high ponding potential was only 0.8%.
The coefficient of similarity between the weed communities growing in
association with wect-seeded and transplanted rice was75.8% whereas
that between a dry-seeded rice crop and a transplanted rice crop was
only 8.0%.

The number of weeds occurring i the fourth or the fifth crop decre-
ased in all the plots except in the unweeded plots of the well-drained
upland due to the effect of weeding regimes applied to the previous three
or four crops. Weed seed reserves in the soil also decreased except in
the unweeded plots of the well-drained upland, land with a low and a
high ponding potential where it increased as a result of the weeding
regimes applied to the previous three or four crops.

No significant yield losses due to weeds were observed in wet-
seeded and transplanted rice and upland crops but significant and
almost complete yield loss was observed in dry-seeded rice.

The effect of different rates of basal application and topdressing
of nitrogen on weed growth and vield of dry-seeded rice was studied
in experiment 2. The amount of N applied to all plots during crop
growth was constant.

The vield of dry-seeded rice was not affected by rate of basal
application of N, Weed counts and weights 2 weeks after rice
emergence (YWAE) incieased linearly with increase in the rate of basal
N-application. Weed counts 5 WAE increased linearly viith increase
in the rate of nitrogen applied as a topdress.

In experiment 3, the effect of methods of seeding and time of
weeding on the yield of dry-seeded rice was examined.

No significant difference was observed batween dibbling and row
seeding in terms of grain yield. Significantly higher grain yield was
obtained by weeding the plots compared to no weeding for both
seeding methods. No significant difference was observed between
weeded and unweeded plots for either seecing method in terms of
total weed counts but total weed weight was significantly lower in
the weeded plots than the unweeded plots for both seeding mathods.
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Weeding requirements in diy-seeded rice were determined in
experiment 4.

The highest grain yield was obtained by weeding three times 2, 5
and 8 WAE. The yield from the plots weeded once at 3 or 4 WAE
was not significantly different from that obtained from the plots
weaded two or three times or that maintained weed free. Time of
weeding was more important rather than the number of weeding. As
the number of weedings increased, the number and weight of grasses
and broadleaf weeds decreasad but the number of sedges remained
constant,

Effect of method of seeding and number of weedings on the yield
of dry-seeded rice was studied in experinient 5.

For all methods of seeding was superior to no weeding but thero
was no significant difference between the plots weeded twice or three
times in terms of yield. There was no significant difference between
broadcast seeding and seeding in rows 15, 20 or 25 cm apart with
respect to grain yield. Significantly higher weed count and weight
was obtained at harvest from the unweeded plots compared to the
weeded plots. Seeding methods were not significantly different in
terms of weed counts and weights at harvest.

Growth and vyield of dry-seeded rice as affected by method of
seeding and weed cnntrol practices was studied in experiment 6.

No significant difference was observed in grain yield between
the plots that had a pre-emergence application of butachlor [N-(butoxy-
methyl)-2-chloro-2°, 6-diethylacetanilide] followed by one hand
weeding and *hose that were hand weeded three times. Yields from
these plots were significantly higher than those from the unweeded
check. Therice stand was not affected by butachlor application.
There was no significant difference between broadcasting, sowing in
rows spaced 15, 20 or 25 c¢m apart and cross sowing at 15 by 15,
20 by 20 or 25 by 25 cm with respect to grain yield, weed counts and
weights at harvest.
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Title : Component analysis for the integrated
control of the rice whorl maggot,
Hydrellia sasakii Yuasa and Isitani

Author ¢ Chowdhury Mohammad Nurullah

University attended : The Faculty of the Graduate School,
University of the Philippines at Los Banos,
Laguna, Philippines

Year of completion 1979

SUMMARY

For sampling adults of the rice whorl maggot, the mylar cage
trap was found to be more efficient than the floating sticky trap.

The distribution pattern of the adults ina newly transplanted field
as indicated by mylar cage sampling was found to be more random
in the early morning than in the afternoon. There exists a significant
positive correlation between afternoon sampling and tiller/unit area
indicating that generally at high temperatures and windy condition
in the afternoon the whorl maggot adult preferred dense areas for
shelter. A significant negative correlation was observed between
number of adults trapped and damaged leaves indicating a tendency
of the whorl maggot to avoid damaged leaves for oviposition. Plant
height and percent of damaged leaves had a significant positive
correlation indicating whorl maggot damage significantly, reduces
plant height. But there appeared to be no significant correlation
between adult number and grain yield or percent damaged leaves
and grain yield.

Both the field and screenhouse study indicated that rice whorl
maggot damage significantly reduces plant height and delays
flowering and maturity by 7-10 days. Whorl maggot damage has
no adverse effect on tiller production, instead, it induced number
of productive tillers per urit area above that of the protected
plants. On the other hand, whorl maggot damages caused late
panicle initiation in some tillers and, as a result, the panicles were
still green at harvest. These immature panicles probably increased
percent of unfilled grains in the unprotected plots, but the overall
grain yield difference was not significant.
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The peak whorl of maggot damage in terms of percent damaged
leaves was observed from 3-4 weeks after transplating (WT). In
both the modarately resistant and susceptible varieties the peak
of larval population was observed at 4 WT and declined sharply
ath WT.

Modern high tillering varieties like IR40 and IR36 were found to
recover very fast with time. By harvest there was no marked visual
difference between damaged and undamaged plants, except for
slight differences in plant height which was sometimes significant.

Inthe study where methods of insecticide applications were com-
pared, carbofuran applied at the rate of 0.75-1.00 kg a.i./ha as a soil
incorporation, prior to transplanting. was found to be more efficient
in controlling whorl maggot than granular broadcast to paddy water,
perlite-dapog root coat or a foliar spray. Butin another study, on the
timing of carbofuran apglication, late protected plants had more
tillers than early protected plants. This again indicated that whorl
maggot damage induce tiller development.

Differential seedling age at transplanting had no direct effect on
whorl maggot damage but aged seedlings could pass the vulnerable
tillering phase faster, compared to younger seedlings.

A varietal preference for oviposition was observed among varie-
ties. As whorl maggots attack transplanted rice right after t:ansplan-
ting, weeds that come up several days later had no effect or, adult
maggot abundance or damage severity but other maggot species were
found to be more abundant in weedy to that of weed-free field.

Plant spacing had no effect on damage intensity with a highly
susceptible variety like TNI but with a moderately resistant variety
like IR40, closer plant spacings had comparatively lesser damage.

Nitrogen had no effect on the ovipositional preference or damage
severity of the rice whorl maggot but it had effect on the rate of
plant recovery from whorl magot damage. To maximize the availa-
bility of nitrogen by the plants to recover from damage, split applica-
tion was found better than basal application because of the chance
for greater losses in the latter method.

Based on the present study it is evident that unlike the brown
planthopper or stem borers, the rice whorl maggot infestation is
quite randomly distributed throughout the field. This is assumed to
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be because of the distribution pattern and behavior of the adults to
avoid damagad plants in the field.

High infestations at 20 days after transplanting (DT) which
caused 85% of the leaves to be damaged in IR36 (damage rating
of 9) and 469 at 40 DT (rating of 7 as based on a 0-9 rating) ulti-
mately affected plant height. But, even after such a severe damage
pressure, the plants could recover the damage with time during
the tillering phase. Although the damage caused reduction in plant
height, on the contrary, damage induced new tiller development,
and at harvest no significant yield difference was observed. In some
instances some damaged plots gave higher yield ( not significant ).

The only observed adverse effect of rice whorl maggot damage
on the yield components was the percent of unfilied grains. This
could probably be overcome by reducing the proportion of nitrogen
application as basal and increasing the number of split applications
to induce faster rate of recovery, This, of course, needs further
investigation.

Based on the present results and those of van Halteren (1977),it
appears that rice entomologists should have some second thoughts
concerning the whorl maggot. They should consider whether :

® itshould really be considered as an economically important
pest ;

® present efforts to identify 0-9 rating system should be
moditied ; and

@ insecticides should be recommended where whorl maggot
is the only pest problem at the early tillering phase.

To answer these questions and to make a well founded decision
a time has come to start with very simple experiments consisting of
treatments with and without protection at different problem areas
to establish whether whorl maggot damage causes any economic
damage.

As it is often difficult in the field to exclude the interaction of
the other pests, parallel experiments should therefore be conducted
inside a screenhouse where possible by introducing field coltected
adults. Also, the cumulative effect of the whorl maggot plus other
insects and the relationship between whorl maggot and disease
susceptibility should be studied.
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Title i Determining labour requirements for cultural
operations in crops

Author : Debi Narayan Rudra Paul

University attended : The Faculty of the Graduate School, Univer-
sity of the Philippines at Los Banos, Laguna,
Philippines

Year of completion : June 1980

SUMMARY

Labour data on several crop-operations ; namely, ploughing, harrow-
ing, planting, fertilization, insecticide application and harvesting
were analysed in order to :

® estimate the labour requirement for these crop-operations
and

@ identify the factors responsible for the variation in the
labour requirement data.

The study was based on the “’secondary data’* collected by the
staff of IRRI Agricultural Economics Department in the Cropping
Systems Programme through Farm Record Keeping (FRK) method.
Encoded data on Ccompunter magnetic tapes were the input data
used in the analyses. Resuits of preliminary investigation on the
daily laoour usage indicated an extremely high degree of varjability
in the labour data.

An internal consistency check of the data file was, therefore,
undertaken to evaluate the quality of the data ts be employed. The
check was performed manually and included :

® proof reading (i. e., comparison of data in the tape-file
with those on the original FRK form) ; and

@ identification of inconsistencies in the records and possible
remedies.

As a result of this check, 5% of the observations were
identified being erroneous. Most of the errors occurred at the data
recording stage. Eighty-nine percent of these detected errors were
finaily corrected, while the rest were treated as missing data.
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Specific validation rules that could be used in a computer validation
programme which would be able to detect most, if not all, of these
errors were proposed.

In order to study the nature of variability in the labour data and
to check for extreme observations, if any, the frequency distribu-
tion of labour usage for each select:d crop operation was examined
The labour data used were the otal (accumulated) labour usage on
ditferent “‘order’’ of operation (such as first ploughing ; second
ploughing, etc.) defind on the basis of reported treated area and e
actual area of the plot. Range, variance and CV values were also
computed to measure the extent of variability in the labour data.
Skewness and kurtosis of each frequency distribution were
computed to test the normality of the distribution. In addition,
Shapiro-Wilk W-statistics and Kolmogorov-Smirnov D-statistics
were also used as a supplemental test of normality.

As aresult of the above investigations, the presence of extrame
values in the labour data was obsarved. The extreme values were
located at the ‘*high’’ side of the irequency distributions.

A high degree of variability in labour usage, in all cases, was
also observed. The range varied from 24 to 100 manhour/ha for
second ploughing in dry seeded watland rice to 1 to 141 manhour/ha
for planting of mungbean. The distribution of labour daia was found
to be non-normal and positively skewed.

A hypothesis that thare are known and measurable factors
affecting labour usage was then set up in order to make proper
adjustment in the estimate. The factors which were hypothesized
to affect labour usage of cne or more of the operations were plot
size, rate of material applied (such as seed rate, fertilizer rate,
insecticide rate) and crop-yield.

On plot size, the objective was to determine the plot size under
which estimates of labour to requirement might not be ““reliable*. For
this purpose, the data on labour usage was plotted against the plot
size for each selected crop operation. Large fluctuations in labour
usage on small plot sizes were observed. At the beginning of further
investigation, all the outliers identified in the labour data were
removed. The rule used was to identify an extreme point or a group of
polnts as outlier if the total range of labourdataincluding the extreme
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point or group of points was greater than twice the range after
excluding the point or group of points. In out of 26 crop-operations,
outliers were identified. After excluding the outliers from the
data, a simple correlation betwean plot size and labour use estimate
was computed for each of the 26 crop operations. In 15 out of these
26 cases, labour usage was found to be associatea with the plotsize
indicating large 'abour usage on small plots. However, due to possi-
ble confounding of the effect of plot size with the number of days
needed to complete ar operation, no lower limit on plot size as
originally planned was determined.

An acceptable range of labour data for each of the selected
crop operations was determined in order to reduce the large
fluctuation in the data and thereby improving its quality. The
distribution of labour data falling within the acceptable range
tended to be normal.

In the susceeding analyses, all labour data falling outside the
acceptable range were not included.

The effect of some continuous factors, namely. seed rate-for
planting (i.e., sowing), fertilizer rate for fertilization, insecticide
rate for insecticide application and crop yield for harvesting on the
corresponding labour usage were examined. The procedure vias to
piot the total labour usage per area against the corresponding rate
of material or yield level to see whether there exists any relation-
ship between the labour usage and the factor considered. Correla-
tion coefficient (r) was used as a measure of dependency of
labour usag: on the factor examined. For a significant “r* (which
explains at feast 50% or nearly so of the labour usage in terms of
the levels of factors examined) the functional relationship between
the labour usage and the level of the factor considered was
established,

The result shows that, except for planting, first insecticide
application and harvesting of mungbean and fertilization and
second insecticide application in transplanted rice, there was no
dependency of such factors in al| crop operations, implying that
labour requirement for such crop operations could be estimated
Independently of the levels of these factors. For operations
which showed dependency of labour usage on the level of
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factors examined, labour requirement should be estimated as
a case to case basis (i.e., separately for each level of the
factor).

Finuily, estimates of labour requirement except for planting, first
insecticide application and harvesting of mungbean ; and fertilization
and second insecticide application in transplanted rice were obtained
as simple averages of labour usage within the acceptable range. For
planting, first insecticide application and harvesting of mungbean
and fertilization in transplanted rice estimates were obtained as
simple average at three different levels of the factor under consij~
deration. The estimate of labour requirement for the second insecti-
cide application was obtained at the average insectcide rate of
783 cc/ha with an additional labour requirement of 2 manhour/ha
for every 1,000 cc/ha increase of the Insecticide used.
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Tithe : An economic evaluation of the deep tubewell
: rehabilitation programme at Dhamrai, Dacca,
Bangladesh

Author : Mohammad Nazrul Islam

University attended : The Faculty of the Graduate School, University
of the Philippines at Los Banos, Laguna,
Philippines

Year of completion : July 1980

SUMMARY

The stiidy evaluates a deep tubewell rehabilitation project known as
Deep Tubewell Irrigation and Credit Programme (DICP) at Dhamrai,
Dacca, Bangladesh. The study was conducted during September
1979 to January 1980. Two main sources of info rmation were used
in this study :

© asample survey of 168 farmers from both the rehabilitated
and nearby non-rehabilitated tubewell service areas ; and

® secondary data collected from the rehabilitation project and
other official records.

MAJOR OBJECTIVES

The major objectives of the study were :

@ o examine the main factors behind the differences in perfor-
mance of the DICP project wells and non-project wells ;

@ to analyze and compare cropping intensity, labour employed,
costs and returns, and inputs use patterns in crop production under
the conditions of ‘with’ and ‘without’ the DICP project ; and

® to evaluate the private and social benefits of the DICP

project.

The examination of socio-economic factors which cause the
differences in performance between rehabilitated and non-rehabili-
tated deep tubewells (DTW's) was presented in Chapter V. The
results of the enterprise budgets, benefit-cost analyses and the
profit-vility of the DICP project in terms of private and social
benefits were discussed in Chapter V1.
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MAJOR FINDINGS

The major findings of this study were :

DTW performance

® Inirrigated areas, the proportion of a higher size of aland area
for rent has decreased. This indicates that farmers having atcess to
irrigation water prefer to cultivate their land rather than rent.it out;

@ Losses of fuels and spares were frequent in non-project
tubewells ;

¢ Rehabilitated tubewells were found to be better supervised
and have more organizational activities compared with non-project
tubewells ;

@ Maintenance of canals and payment system of water fees
have improved in rehabilitated tubewells.

Agricultural productivity

@ [n irrigation conditions yield, level of fertilizer use, and
labour inputs per hectare were not significantly higher in project
wells compared to non-project wells ;

@ The cropping intensity was lower in irrigated area than In
rainfed area for both categories of tubewells. This is because of topo-
graphical constraint, i. e. the tubewalls aro mostly located in low
seasonal deep flooding arsas. The farmers prefer and find it more
profitable to grow one transplant Boro crop during the dry season in
irrigated condition than growing other crops during the year ;

® Considering the command area of a tubewell as a whole,
a shift from non-irrigated crops to modern rice varieties has occurred
due to expanded irrigation service ; this has resulted in higher comes
higher employment opportunities and higher inputs use per tubewell.

Project benefits

From the private and social viewpoints, the results of benefit-cost
analysis and net present worth indicated a high profit potential of
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the DICP project. The benefit-cost ratio for the project implies that
each Taka expenditure of public money earns Taka 1.61 to Taka 4.77
for the private sector and the oenefit-cost ratio from the overall
viewpoint ranged between 1.25 and 2.26 depending on assumptions
made in relation to the shadow price of labour and imported
inputs.

The study revealed that the benefit due to the DICP project is
derived from the additional expanded ¢rez, not from either a higher
cropping intensity or a higher per hectare productivity. This implies
that a tubewell can produce still greater benefits particularly if
cropping intensity in the study area is, however, influenced by its
generally low topographywhich causes seasonal deep flooding and
leaves limited scope to increase cropping intensity by useof irrigation
water.

Based the above findings, the following recommendations are
made :

@ a tubewell should be located to command an area topogra-
phically suitable for more than one crop in a year so that full potential
benefits from the development can be achieved ; and

® the DICP type of programme should be undertaken to rehabi-
litate tubewells all over the country, but priority should be given
to those which are in topographically favourable locations and have
higher return potentials.

The experience from this study strongly suggests the need for a
better and more effective delineation of responsibility among the
agencies concerned with deep tubewell irrigation development in the
country. At the present time, the Bangladesh Agricultural Development
Corporation (BADC) irresponsibility is to establish DTW's for farmer-
gocities and render mechanical services if and when requested from
the tubewell management committee. Surprisingly, the operational
responsibilities of such highly capital intensive irrigation facilities
are completely vested on the farmers’ societies which are often not
properly organized to fully utilize the water resources and where :

&® WO expertservices are available to help proper alignment,
construction and maintenance of the water conveyance System, i. e.
the main and field channels ;
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@ no agency has direct responsibility to see that the tubewell‘s
water resource is utilized properly for maximum benefit to the society
members ;

© no agency is responsible to have periodic monitoring of the
discharge from the tubewells and determine water and fuel losses
due to various factors such as bad maintenance of channels, high
seepage and percolation rates in lighter-textured soils, and ineffici-
ent scheduling and distribution of water from the source :

® farmers getinadequate extension counselling from the res-
ponsible agency because of which benefits from optimum input use
are not properly understood by farmers ;

@ there is insufficient interest and initiative by the appropriate
agencies to study the agronomic, soil, economic and socio-institu-
tional problems faced by farmers in their efforts to grow multiple
irrigated crops ; and

@ tubewell pump sets are not maintained by routine mechanical
services to prevent frequent breakdown of engines and obtain more
efficient longer service from them.

Itis, therefore, recommended that the agencies involved in deep
tubewell irrigation development embark on a well-coordinated and
integrated action programme to deal with the practical problems
faced by farmers. The most efficient use of tubewell water should
be a major goal of such a programine.

LIMITATIONS

The approach adopted in this study suffer from some inportant
limitations such as :

® The design of the study demanded survey of all crops grown
by a farmer in the selected sample plots in a given crop year and a
single interview technique was used for collecting the information.
Reliance was put on farmers’ memory and ability to recall where
farmers are mostly illiterate and are not in the hatit of keeping farm
records. Also, due to time limitation, it was not possible to visit
farmers frequently to gather information on cultivation practices for
each of the crops.

@ In asetting where a large proportion of the productive inputs
are supplied by the farm households and where major bulk of the out-
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puts was consumed at home, it was difficult to obtain information on
some basic quantities such as inputs, outputs and the values thereof.
Additionally, the market condition was highly volatile, segmented
and localized ; therefore, it was difficult to find a price for a particu-
lar input or output. Sometimes indirect pricing was used in such a
situation and values of some items were imputed through value
judgement.

@® The benefit-cost ratio was measured based on one year’s
information. A project such as the tubeweil rehabilitation programme
needs time before the full benefits from the project are gained
by farmers and the performance of system management can be
fairly assessed ; thus, the estimation of benefit-cost ratio might be
under or over-estimated. In this study, estimates were made consi-
dering 5 years as the project life and only the direct benefits, but
some benefits, direct or indirect, from the project would still be
generated after 5 years. The findings, therefore, suffer from the
limitation of under estimation in that respect.
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Tittle : Stability of selected mungbean [Vigna
Radiata (L) Wilczek] cultivars evaluated
under different growing conditions

Author Mohammad Nazru! Islam Miah

University attended : The Faculty of the Graduate School,
Univer .ity of the Philippines at Los Banos,
Laguna, Philippines

Year of completion : May 1980

SUMMARY

Ten mungbean cultivars were evaluated under eight growing
conditions, namely : :

dryland monocrop, dry season ( partially irrigated );
dryland intercropped, dry season ( partially irrigated );
dryland monocrop, wet season ;

dryland intercropped, wet season ;

dryland monocrop, following rice ( rainfed ) ;

wetland (fallow) monocrop, dry szason (partially irrigated);
wetland monocrop, before rice (rainfed) ; and

wetland monocrop, following rice (rainfed, zero tillage)

The cvaluation was made to identify the stable genotypes
that could be grown over a wide range of environmental con-
ditions with little risks under environmental stress ; and maximum
grain yield under most favourable growing conditions to ;

© evaluate the cultivars under monoculture and intercropping
systems as we!l as when grown before and after wetland rice :

® Jdetermine the relationship between vyield and yield contri-
buting characters as well as the environmental responses for yield
perfarmance of the cultivars under different growing conditions.

Based on the environmental parameters, three growing condi-
tions viz; wetland ( fallow ) monocrop, dry season ( partially
irrigated ) ; wettand monocrop, before rice ( rainfed ) and wetland
monocrop, following rice ( rainfed zero tillage ) were considered
as favourable environments. All other growing conditions could
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be considered as relatively poor because of poor soil condition and
high precipitation in association with low solar radiation prevailed
during these experimentation. Favourable environments were
manifested by high environmental average vyield and positive
environmental indices.

The results indicated that the major sources of variation in
characters, especiaily seed yield was due to the main effects of
cultivars, growing conditions and the interaction effect between
cultivar and growing condition.

Cuitivar CES-1D-21 produced the highest seed yield, followed
by EG-MG-174-3, CES-17-5 and M-350. Cultivars S-8 (Green) and
CES-14 produced the lowest yields. Among the growing
conditions, the highest seed yield was obtained under the wetland
( fallow ) monocrop, dry season ( partially irrigated ) condition
whereas lowest seed yield was obtained under the dryland inter-
cropped, dry season, (partially irrigated) condition. Either moisture
excess or stress, shading or limited light under intercropping ; more
disease prevalence, poor plant density and the day length appeared
to be the significant factors for poor growth and low vyield of
mungbean.

Based on the three stability parameters viz, phenotypic index
(P>0),stability coefficients (t=1.0) and least deviation from regre-
ssion mean squatres (Se2) ; cultivars EG-MG-174-3 and CES-55 were
considered to be generally adapted to all growing conditions, i.e.,
consistently better under both favourable and unfavourable envi-
ronments (average stability). M-350, CES-IF-5 and CES-1D-21 were
specifically adapted to favourable environments, i.e. superior in high
yielding environments. MG-50-10A(Y) and CES-14 were specifically
adapted to unfavourable environments, i.e., superior in low yielding
environments (above average stability). Morever, under specific
set of growing conditions, some cultivars were found more stable
compared to other cultivars te$ted. M-35C and CES-55 were stable
under monoculture, EG-MG-174-2 under dryland site, CES-1D-21
under wetland site and CES-55 under low solar radiation and dry
season conditions. However, no cultivar was found stable under
wet seson growing conditions.
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Apparently, the cultivar produced best yield under one growing
condition need not be the best under another condition. Some of
the cultivars such as EG-MG-174-3, CES-ID-21, CES-iF-5 and
M-350 were relatively high yielders for most of the growing condi-
tions. But the cultivars CES-14 and S-8 (Green) were low yielders
for such growing conditions. Positive and significant associations
" between monocrop and intercropped yields and rank orders indi-
cated the possibility of selection of cultivars under monoculture
only, but the significant seasonal and varietal influences rather com-
plicated the selection procedure. Seed size ( 1000-seed weight),
pods per plant, seed weight per plant and pod leng)th were the most
important yield contributing characters in mungbean.

The present study further reveals that cultivar EG-MG-174-3
has wider adaptability and is suitable for general cultivation over
awide range of growing conditions. It is, therefore, suggested
that this cultivar should be used in hybridization programmes as it
can be expacted to transmit high mean yield and increased
phenotypic stability to its progeny.
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Titlé i An evaluation of ths four-month Rice
Production Specialist Training Conducted
by Bangladesh Rice Research Institute

Author ¢ Farhad Jameel

University attended : The Faculty of the Graduate School
University of the Philippines at Los Banos,
Laguna, Philippines

Year of completion : June 1980

SUMMARY

The evaluation study was conducted on the basis of the general
objectives of the training programme, which was aimed at developing
the participants as trainers, production specialists, extension agents,
and applied researchers in rice. The objectives of the study were
to explore the participants’ appraisal of the programme, determine
the level of improvement in their knowledge and skills, assess the
extent of training utilization, and identify the constraints in utilizing
the training.

Data were gathered from office records and through a ques-
tionnaire mailed to the former trainees. Some information were also
obtained from the training staff over discussion.

The participants of this in-service training were selected by the
authorities of their respective organizations. Seniority in the service
was the main criterion for the selection of 43.83% partici-
pants. Narure of job and training need were instrumental in
selecting 26.03%.

All the participants were male and most of them were married.
Their age ranged from 24 — 38 years, the majority being compara-
tively younger. Participants’ job experience varied from a few
months to 11 years and most of them had a Bachelor or Master
degree in Agriculture.

The overall pre-training orientation of the participants was
good. A majority of them knew the objectives of the programme
before hand, became happy on being selected and prepared mentally
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for the training. Most of them considered the training appropriate
for their pre-training jobs and felt a need for increasing their know-
ledge and skills in rice production.

The knowledge and skill level of the participants was raised
from 36.30 — 76.149, showing an overall improvement of 39.84%
during training. On the basis of their performance in thc examina-
tions, 679 of the participants were qualified to be Rice Production
Specialists ; 219 of them received “distinction’* and 36%, ‘‘satis-
factorily completed* certificates. The remaining 43%, received
“’participation’’ certificate.

Most of the participants were satisfied with the overall training
programme. However, a majority (57.53%) expressed that they were
somewhat satisfied and 35.62% were very satisfied. Only 6.85%,
indicated not satisfied. In relation to their previous background
and experience, 86.30% of the participants considered the training
to be at proper level.

It was observed that the training could not make much differ-
ence in the ability of the participants to solve rice production prob-
lems of the farmers due to the socio-economic condition of the
country. However, it was considerad very adequate and somewhat
adequate by 35.629; and 60.27% of the participants, respectively
as regards the objectives of the programme.

The participants faced many problems during training. The
more frequently mentioned problems were inefficient resource
persons, unsatisfactory accommodation (3 to 4 person in one room)
and food in the dormitory, lack of instrnctional materials, less
emphasis on the practical aspects and short duration of the course.

The utilization of the training was found meager. Only 23.29%,
of the participants ware making full utilization of the training.
Some utilization and little or no utilization were indicated by 60.27%,
and 16.44%, respectively. As regards the primary objective of the
programme, it was observed that only 16.28% of the participants
were conducting rice production training. Moreover, the second
generation trainees had little opportunity to learn by doing and gain
a total experience in rice production. A majority of the participants
(43.037%,) were utilizing the training in general extension work and
only 12.79% had the job responsibility for conducting applied
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vesarch in rice. As high as 16.28% of the participants were engaged
in other crops and 11.63% were conducting basic research in rice;
though these job assignments were out of the way of the stated
objectives of the training programme.

1t may be concluded that the training programme itself had
several shortcomings and the stated general objectives could not be
fully achieved by any of the recipient organizations. The setback in
the utilization of training is attributable to the fact that the organiza-
tional functions and the job assignments of the participants were
not in full conformity with the general objectives of the training.
The only exception was the training and visit system of extension
adopted in one of the four divisions of the country by the Directorate
of Agriculture (Extension and Management). |f this organization,
which is the chief clientele of the training, expands the same system
all over the country, then the training might find the proper setting
for a maximum utilization.

Most of the participants had the opportunity to utilize the
training In any, if not all, of the stated objecti-es. But this was
handicapped by a lack of facilities like finance, transport, supplies
and services; freedom and decision making; incentives for work;
and efficient programme, support and supervision. Unless these
are provided to the participants, it would be difficult for them to
utilize the training.
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Title :  An evaluation of the sorghum production pilot
extension project in the province of Batangas,
Philippines

Author : Muhammead Tafiquddin Somobyoee

University attended : The Faculty of the Graduate School, Univer-
sity of the Philippines at Los Banos, Laguna,
Philippines

Year of completion : July 1980

SUMMARY

The success of agricultural technology in agricultural development
greately depends on the process of making this package suitable
for farmers under their own condition by conducting applied
research trials. In addition, the best-suited ones should be intro-
duced on the basis of the results of applied research through the
integrated agricultural production programme such as the Sorghum
Production Pilot Extension Project Programme (SP-PEP). This was
characterized by the concerted efforts of different agencies.
This study. therefore, was conducted to assess the effectiveness of
the SP-PEP programme in terms of the rollowing :

@ farmers’ awareness of the SP-PEP programme and sorghum
and means of awareness;

@ farmers’ knowledge obtained from their exposure to the
SP-PEP programme ;

® farmers’ evaluation of sorghum production from both agro-
nomic and economic points of view;

® farmers’ attitude towards SP-PEP programme and
sorghum ; and

@ adoption of scrghum as a crop by the cooperators and
the possible relationship between certain demographic factors and
adoption of sorghum.

The data were collected through personal interviews with 45
farmers who participated in the programme and referred to as co-
operators in this study and 171 farmers who did not participate in
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the SP-PEP in four towns of Batangas namely : Sto. Tomas, Tanauan,
Lipa City and San Jose, Philippines. An interview schedule was pre-
pared and administered for this purpose in 1977. The data were
analyzed and interpreted through the use of frequency counts, per-
centages, means, medians, t-tests, chi-square tests, and multipls
regression.

RESULTS OF THR HYPOTHESES TESTED

Hypothesis I. “Farmers* conversation with their friends, relatives,
and neighbours, is not an important communication contacts for
enhancing awareness as that of seeding’’, was rejected.The farmers,
generally, became aware of the new technology, sorghum production,
through their conversation with relatives, friends and neighbours.
Relatives and friends played vital roles in diffusing the new techno-
logy among farmers during the awareness stage compared to
technicians or extension workers.

Hypothesis Il. This was rejected. The knowledge, evalution
and attitude of cooperator-farmers were significantly higher than
that of the non-cooperators, j.e. SP-PEP resulted in the increass of
knowledge of the Cooperators about sorghum: their evaluation of
sorghum from both the agronomic and economic aspects and ‘rheir
attitude towards the same had been changed.

Hypothesis Ili. This was accepted. The farmers’ awareness of
the SP-PEP programme was not dependent on the farmers age,
gross annual income, tenure status, educational attainment,frequen(,y
by which the technicians visited the farmers and attendance in
farmers* meetings, field days, etc.

Hypothesis 1V, This was accepted only as regards the finding
that the change in the farmers’ knowledge was influenced by their
gross annual incoma and their attendance to the farmers’ meetings,
The gross annual income, however, had a negative influence
on the farmers’ knowledge in sorghum production, while the latter
had a positive influence.

Hypothesis V. This was partially rejected and accepted. The
co-operator-farmers’ change in attitude toward the SP-PEP and
sorghum was influenced by their :
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® gross annual income ;

@ eovaluation of the presence of constraints in sorghum
production ; and

® attendance in the jarmers’ meetings.

Out of these three, only attendance in farmers’ meeting had a
positive influence on attitude.

Hypothesis VI. This was partially rejected. The gross annual
income, farmers’ knowledge in sorghum production, attitude towards
sorghum and SP-PEP programme were not strong enough to influence
their evaluation of sorghum production from the agronomic and
economic points of view. Only educational attainment had shown
significant influence on their evaluation of SP-PEP programme and
sorghum.

Hypothesis VII. This was partially rejected. Farmers’ demo-
graphic factors, farmers’ evaluation of sorghum production from both
agronomic and economic points of view and their knowledge about
sorghum was not strong enough to influence their adoption of
sorghum as a crop. But farmers’ attitude towards the SP-PEP
and sorghum and tenure status had significant influence on adoption.

MAJOR FINDINGS
Stated briefly, the summary of the major findings are as follows :
Awareness of the SP-PEP programme and sorghum

The non-cooperators were aware of the SP-PEP programme and
sorghum. The great majority of the respondends became aware about
it through hearing. The farmers indicated their friends and relatives
as their most important sources of information about this new
technology rather than the extension agents or extension activities.
The neighbours’ farms also played a significant role in this respect.
A majority of the non-cooperators heard more about the advantages
than disadvantages of sorghum viz, “‘sorghum is non-lodging, good,
drought vesistant, etc.” Most of the cooperators mentioned three
main reasons for joining the SP-PEP programme such as:
@ ‘to earn money’,
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® ‘to improve their living condition’, and

® ‘sorghum is better than corn-.

The results of this study showed the importance of integrated
agricultural production programme like the SP-PEP to create aware-
ness among farmers about a new technology.

FARMERS’ KHOWLEDGE ON THE SP-PEP
PROGRAMME AND SORGHUM

With the exception of one item, namely, the comparison between
ratooned and regular crops, the technical knowledge score of cooper-
ators was significantly different from that of non-cooperators. How-
ever, the general knowledge score of cooperators was not signifi-
cantly different from that of non-cooperators except two items, viz :

® suitability of soil type for sorghum ; and

© suijtability of farmers’ soil for sorgum,

The farmers’ knowledge on sorgum production was influenced by
their awareness of the SP-PEP programme and sorghum,

FARMERS’ EVALUATION

Almost all cooperators and non-cooperators recognizad the prolita-
bility of growing sorghum. More cooperaturs than non-cooperators
gave advantageous evaluations of sorghum than disadvantageous
ones specially from the agronomic point of view viz, *“sorghum is
drought resistant-, *‘can be ratoorned*’ and ‘“can be grown under
coconut trees”’. More cooperators than non-cooperators evaluated
the economic constraints of sorghum production such as : “’lack of
established market”” and “low price during harvest’’, Most of the
farmers mentioned “inadequate time and helpers’ as one of the
most important disadvantages of sorghum.,

FARMERS’ ATTITUDE

With the exception of only one item namely, | would like to become
a cooperator again if there is an opportunity’’, ‘“all the items related
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to the SP-PEP programme and sorghum were highly favoured by
a majority (51%) almost all (96%) of the cooperators’* ““Government
should spend money 1o conduct applied reserch in the barrio‘’,
“’sorghum is easy to plant””, and “research should be conducted
before recommending any crop/innovation*’, apparently were the
ones most favourably reacted to.

The least favourec items were : ““| would like to become a co-
operator if there is an opportunity’, and ‘’sorghum is better than
corn””. Of the nine items related to the SP-PEP programme and
sorghum, the most highly favoured was that ‘’‘government should
spend money to conduct applied research in the barrio’’, while the

least favoured was *“| would like to become a cooperator if there
is an opportunjty .

ADOPTION OF SORGHUM

The adoption of sorghum as a crop by nearly 75%, of the cooperators
was below the 50% of the total area. The adoption level of sorghum
by cooperators was low.

Of the 13 demographic and behavioral dimension variables
treated for their relationships with the adoption of sorghum as a
crop by the cooperators, only five variables and sorghum were found
to have satistically significant relationships with the adoption level
of sorghum such as :

@ types of occupation ;

® tenure status ;

® evaluation of profitability of growing sorghum ;

® presence of constraint to sorghum production ; and

® farmers’ attitude toward the SP-PEP programme.

On the other hand, the farmers’ age, educational attainment,
number of dependents, gross annual income size of farm, agronomic
advantages/disadvantages of sorghum, knowledge of sorghum
production and credit availability had no relationship with the
adoption of sorghum.

FARMERS' PARTICIPATION

There were more cooperators thar. non-cooperators who attended
the extension activities of the SP-PEP programme. Of the 43%
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non-cooperators who were aware of extension activities of SP-PEP
programme, 70% of them attended field days. Almost all of the co-
operators (98Y%) also attended the field days. More than 909, of the
cooperators attended to farmers’ meetings and other extension
activities in addition to field days. However, the percentage atten-
dance of the non-cooperators was below 30% in all items.

PERSONAL CONTACTS

More cooperators than non-cooperators had more personal contacts
with the technicians and with other farmers. The former discussed
more with other farmers the different aspects of sorghum than
the latter. The discussions were generally hased on the following :
~“Sorghum is a good and profitable crop’ and ‘It is drought
resistant and has low fertilizer requirement. More than one-fourth
of the cooperators and almost one-third of the non-cooperators
discussed solutions to their crop production problems with
the barrio captain, friends and other farmers than with
technicians.

CREDIT AVALILABILITY

More than 809 of the cooperators did not have any problem in
obtaining credit in 1976, because there was an arrangement with
the lending institutions to provide them direct loans for sorghum
production,

POTENTIALS OF AGRICULTURAL PRODUCTION

The integrated agricultural production programmes such as the
SP-PEP have great potential in accelerating the diffusion of modern
agricultural technology.

Requirements

More suitable technology and extension activities are not sufficient

to change the farmers’ ways of thinking and acting in favour of an
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appropriate recommended technology. In addition, the integrated
agricultural programme like the SP-PEP should provide the farmers
with marketing outlets, and a fair price for their produce using the
technology. Likewise, comprehensive explanations of the nature
and functions of technology to increase their productivity and
income and provision of sufficient time for farmers to learn the use
of such correctly and an understanding of way they should do so
are necessary in order for farmers to adopt or change their old ways.

IMPLICATIONS OF THE STUDY

Technology. Technology influences and is influenced by the
environment. The feasibility of production techniques such as
sorghum production introduced through an agricultural production
programme is not conditioned only by the ecological and climatical
conditions of an area in which the technology will be used widely,
but also by the socio-economic and physical aspects of the area and
the socio-psychoeconomic conditions of the farmers. The existing
knowledge and skills of the farmers regarding the technology intro-
duced, the economic aspects such as marketing outlet and a fair
price for the products obtained by using that technology and social
aspects such as people‘s belief and eating habit of the product
should be prime considerations. If many of the essentials are lacking
in agricultural development, then programmes should not be imple-
mented in 4hurry and in a large-scale. The programme implementa-
tion should be based on the abundance of market outlets and the
price of the product and its utilities, especially for a new crop such
as sorghum. The farmers’ ‘readiness to use it with minimum
guidance must also be considered in implementing the programme.
Ignoring the above-mentioned factors in the implementation of the
programme and basing the programme only on the need for increas-
ing crop produstion through utilization of idle lands during the dry
season by growing alternative suitable crop to follow rice, might
bring complete failure of a minimal of success on such client-
oriented programmes.

The recommended technology should fit into the existing
cultural milieu and resources of the farmer clienteles. For example,
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if an adequate supply of threshers isnot possible or unavailable,
then there must ba some other techniques which can be used by
farmers.

Marketing outlet, price incentive. A new technology may
be adopted by farmers for varied reasons : some obvious, others less
so. The major reasons are usually economic. However, the non-
economic ones such as the socio-psychological factors may also be
important. Direct income improvement would logically seem a
Primary goal for those who apply new technology and the proce-
dures generally respond positively to price incentives. Generally,
farmers’ behavioral changes are economically motivated.

New technology also could be adopted for indirect economic
reason such as to take advantage of (or because of) existing resource
patterns. For example, the land which remains idle during the dry
Season can be used to produce another crop which need less water
and less management care, and which can provide crop insurance
in case of crop failure because of a changed rainfall pattern and other
factors. Growers may not realize the specific reasons but marketing
outlets exist for the products and the price for these will help them
sense the need to make changes. Therefore, any integrated agricul-
tural programme such as SP-PEP should not be implemented solely
basing on the suitability of the technology to the climatic and
ecological conditions, but also should consider other factors.
Otherwise, such a programme will be a failure.

Extension activities. The extension activities should be con-
ducted before as well as during the implementation of an integra-
ted agricultural programme such as the SP-PEP. The necessity of
the extension activities before the programme implementation is to
Create awareness among both the farmers and the people who are
doing business associated with agricultural production such as
Poultry farm-owners, foodgrain industry, etc. and other sectors
( administrators and policymakers, planners, political leaders,
<>chnologists, and scientists). These could be done through :

@ training selected farmer leaders,

@ method and result demonstration,

® farmers’ meetings and seminars, etc.

52 M S and Ph D dissertations



These types of activities will equip farmers and non-farmers
associated with farm business, with the necessary information, know-
ledge and skills to understand and to use the technclogy properly.

Extension activities during the programme implementation
should be focussed on :

® correcting possible mistakes in farmer’s use of the
technology ; '

® encouraging the farmer to utilize the praduct in their local
way as much as possible. For example, the use of sorghum in native
food preparations or some other forms of utilizing sorghum may be
tried out ;

© improving the farmer‘’s knowledge and skills in the advocated
technology ;

® forming positive attitudes toward the advocated techinology;

©® onabling the farmer to understand the profitabitity of the
technology ; and

® building the farmers‘ sense of responsibility for continuance
of the programme.

Training agricultural technicians themselves is necessary before
programme implementation, especially before they are involved in the
projest, to equip them with the necessary knowledge and skills in :

© the subject matter related to the technology to be introduced
to farmers ;

® building their competence in identifying and solving antici-
pated and unanticipated problems related to the use of
technology ;

@ effective teaching and communication method in order to
enable them to pursuade and guide farmers effectively and
correctly,

Short-term traininy is not sufficient for these people, especially
in case of a new technogy such as sorghum which need more time to
learn and understand problems related to it.

Therefore, in planning a training programme, subject matter
concerning the technology must be given first consideration.
Generally, the assumptions are taken during the short-term training
that :
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® the agricultural technicians had basic knowledge and skills in
related technology, so, there is wastage of time and energy to repeat
the same fundamental matters such as teaching methods : and

® the trainees are expected to master the knowledge and skills
obtained from the training in their respective assigned areas.

These assumptions sometimes endanger the results of the train-
ing. It is also true that these technicians have heavy assignments
and do not have the same background. Some of them have had
special training in teaching methodology while others did not have
and some of them are new college graduates. So, on account of the
time limitation of the technicians to increase their knowledge and
skills in their assigned areas, there is therefore a need, at least as a
refresher course, to provide them with all the knowledge and skills
needed to assure the correct use of the technology and to identify
and to solve some problems related to crops and diseases faced by
farmers.

Different types of extension activities, especially farmers’
meetings and seminars should be conducted several times at diffe-
rent places before the implementation of the programme. So far, if
possible, each and every aspect of the technology should be dis-
cussed in one or more meetings, depending on the level of under-
standing of the farmers. Because discussion of many aspects in one
setting may create confusion among the farmers about the tech-
nology which, in turn, may be ineffective in terms of knowledge
and skills gained by them, demonstration on the correct use of
procedures of the recommended practice would be very useful in
assuring the farmers the correct utilization of the technology.

Therefore, the purpose of the extension activities during the
programme implementation is to :

@ strengthen,

@® correct, and

@ intensify extension activities done before the implemen-
tation of the programme.

These activities could be undertaken through :

® farmers’ meetings or seminars,

@ personal contacts with technicians as well ag well trained
selected farmer leaders,
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® method and result demonstration ; and

@® field days. ,

Credit availability. Many authors have given emphasis on the
importance and availability of credit in projects like sorghum pro-
duction. But this study did not support this view. This study
showed that although credit was available, farmers did not avail
of it because of their perceived inability to repay on time.

The need for strong coordination and leadership. An inte-
grated programme or project, like the SP-PEP is composed of many
sectors, viz ; extension, research and farmers. |t rests on the parti-
cipation of a great number of people from different organizations.
It should aim, therefore, to involve as many as possible in the
planning and decision-making stages. But the spark that leads to
action generally comes from leaders. Itis they who guide and
decide the direction in which the project will move and at what
speed.

Needless to say, the programme as a whole requires a special
type of feader. They cshould be men whom the rank and file can
rely on to coordinate and to mobilize the cooperation of the
members in the project activities.

An integrated agricultural project like the SP-PEP is composed
of three types of people, viz :

@ researchers those who have thorough knowledge about the
technology and who test the same at both the research station and
in farmers’ fields ;

@ extension workers—t!,0se who have the technical know-how
who work with the farmers in diffusing the recommended technology
and will guide them in the adoption of such technology ; and

® farmers—the real end-users of the technology.

All of these groups are led by separate leaders in their respec-
tive fields. Hence, there is a strong need for coordination and .o-
operation among the three groups to implement the project for its
success. Likewise, leaders at all levels, barrio-municipal-provin-
cial-national, should als» understand the nature and function of
the technology in increasing crop production. They should be able
to mobilize the existing resources and to make those available on
time. They should be able to distribute responsibility and to check
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operations. In addition, they should encourage every institution
involved in the programme to share the responsibility for the
success of the programme,

CONCLUSIONS

Results of this study showed that the SP-PEP was able to create
awarness among the farmers about sorghum. Moreover, the results
also showed that the SP-PEP influenced the farmers’ knowledge,
attitude and their evaluation of sorghum from both in agronomic
and economic aspects relatively within a snort period of time.

Therefore, integrated agricultural production programmes have
a great potential in developing the farmers’ mental and emo-
tional readiness through increasing their knowledge and skills and
providing them a more positive attitude which helps in accelerating
the diffusion and adoption of the new technology.

However, the knowledge and attitude changes as influeced by
the SP-PEP programme were not strong enough to encourage farmers
to continue growing sorghum as a crop. There wero sever: reasons
for this. The major reason were economic, i.e. lack of establiched
matkets and price incentives. Generally, farmers adopt a new tech-
nology because of economic reasons. |t appeared that the improved
knowledge and skill developed by SP-PEP were not enough to
convince the farmers to continue the growing of sorghum.

Tha results of this study showad that although the farmers were
highly convinced of the advantage of sorghum over corn, sorghum
has no established market and sometimes they cannot sell it on time.
Therefore, this study substantiates the known fact that market
for the product and price incentives for the farmers are the prime
essential factors that encourage farmers to adopt a new technology.
It sums, therefore, that before starting any project on any technology,
market feasibility and price for the product must be given important
consideration.

The extension activities of the integrated programme shoula also
be given primary consideration, so that farmers can become aware
of the technology properly and be ready mentally and emotionally
to adopt the new technology correctly.
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Moreover, the technology should be tailored to the existing
resources available in the area. Mobilization of resources (eg.,
thresher, sprayer, machines, etc. ) is beyond the farmers’ control.
When this expectation is not met, the effectiveness of the technology
is reduced, and farmers lose confidence in the technology as well
as in the programme and the extension people. Therefore, the
main aim of the programme cannot b achieved.

Generally, there is a great need for the integrated agricultural
production like SP-PEP which comes through different applied
research trials to diffuse the new technology among the end-users
cnd to get them to adopt the technology.

Suggestions

Since the study was conducted dealing with only sorghum
production in only a few barrio’s of the four towns of one province
of the Philippines, the findings may not be representative of the
entire country. Itis suggested, therefore, that similar studies be
conducted over a wider area covering both sorghum and rice

farmers to ;
@ get the effect of the integrated agricultural production prog-

ramme like SP-PEP on farmers’ awareness, knowledge, evaluation,
attitude towards, and adoption of new technology ; and

@ determine variations that may exist in farmers’ behavioral
dimension toward the two crops.

While the study attempted to determine farmers’ awarness,
knowledge, evaluation, attitude toward SP-PEP programme and sor-
ghum it never ascertained the possible reasons underlying whatever
belief and attitude the respondents held toward its cultural practices
and its other aspects. Therefore, a follow-through study may be
conducted to determine not only means by which the farmers’ aware-
ness, knowledge, evaluation, attitude toward the new technogy but
also their actual skills on the cultural practices and other aspects of
and sorghum like method of plantation and disease control. A follow-
through study will enable the researchers to determine farmers’
skills, i.e. whether or not farmers are able to apply the recom-
mended practices correctly, by observing how they actually do them.
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Moreover, because this study included only a few socio-
economic variables associated with the adoption of sorghum as &
crop by farmers and almost all of them are internal variables, a
stizdy may also be conducted to include variablas external to them
such as groups, norms and values, influence of farmer leaders or
other influentials on their decision to adopt or not to adopt a new
technotogy.

Likewise, communication patterns and effects of communica-
tions messaga content to the technical knowledge of farmers
shouls also be studied. Itseems that it is the message content
of extension activities which causes change on the farmers’ beha-
vioral dimension, but not the extension activities which are only
means of achieving such a change.
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Title . Growth and development characteristics affec-
ting the yield performance of nine varieties
of soybeans planted immediately after rice in
two climatic regions of the Philippines

Author : Mohammad Nur-E-Elahi

University attended : The Faculty of the Graduate School, Univer-
sity of the Philippines at Los Banos, Laguna,
Philippines

Year of completion : August 1980

SUMMARY

A field study was conducted to identify the morphological and
phenological characteristics that are strongly related to yield
performance of nine soybean varieties in two climatic regions of the
Philippines. In the study, three field experiments were conducted,
one in Laguna (Los Banos) and two in Pangasinan (Managoa). For
each of the three experiments, factor analysis was used to identify
and quantify the morphological and phenological factors of the nine
soybean cultivars.

To aid in factor interpretation, the initial factor solutions wers
rotated orthogonally using varimax criteria, and then obliquely using
the promax criteria. Eighteen variables were examined in the first
factor analysis. Following interpretation and inspection, 4 of the 18
variables were deleted and a second factor analysis was performed
on the 14 variables In the first factor analysis, five factors that
explained 83 of the total variance were extracted from the
Leguna (L.os Banos) data. Factor | was interpreted as on expression
of vegetative growth. Factor 2 was regarded as expressing fruiting
site potential per plant. Factor 3 reflected \he degree of indetermi-
nacy in the varieties. Factors 4 and 5 appeared to express degree
of nodulation or nitrogen nutrition at R, and R, respectively.

Five factors that explailned 79% of the total variance
waere extracted from the first Pangasinan planting data. Factor 1
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was regarded as fruiting site potentjal per plant. Factor 2 expressed
degree of nodulation at R{ or grain filling duration. Factor 3 ex-
pressed degree ot nodulation at Rs. Factor 4 was Interpreted as a
crop biomoss factor and a pre-pod filling growth duration interpre-
tation was given to Factor 5,

From the second Pangasinan planting data, six faciors that
explained 85% of the total variance were extracted. Factor 1
and Factor 2 expressed fruiting site potential per plant and repro-
ductive growth duration pattern, respectively. Factor 3 was inter-
preted as a crop biomass factor. Factors 4 and 5 were interpreted as
late nitrogen nutrition or late degree of nodulation, and nitrogen
nutrition or degree of nodulation at flowering, respectively. Factor 6
expressed the degree of indeterminacy. Itwas found that deletion
of data from two varieties that were not common to both experi-
ments ORBA and JUPITER in the first and second experiments
respectively did not alter factor interpretations appreciably.

In the second factor analysis, four factors that explained 83%
of the total variation were extracted from the Los Banos data.
Factor 1 expressed fruiting site potential per plant, Factor 2
expressed pod-filling potential, and Factor 3 was interpreted as a
vegetative growth factor. Factor 4 was interpreted as an expression
of the pattern of reproductive growth phase duration.

From the first Pangasinan planting data, five factors that
explained 82% of the total variance were extracted. Factors 1
and 2 expressed as fruiting site potential per plant and pod-filling
Potential, respectively. Factor 3 was interpreted as a pre-pod-filling
growth phase duration factor. Factor 4 was regarded as a late
nitrogen nutrition or late nodulation factor and factor 5 was regar-
ded as a vegetative growth potential factor.

Four factors that explained 755 of the total variance were
extracted from the second Pangasinan planting data. Factors 1 and
2 were regarded as expressing fruiting site potential and podfilling
potential factor, respectively. Factors 3 and 4 were interpreted as
expressing nitrogen nutrition during the pre-pod-filling growth and
the degree of indeterminacy, respectively,

To determine the contributions of factors on vield, regression
analysis was used. Factor scores from the three experiments were
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used as independent variables in a step-wise regression procedute.
Because stand was very uneven in both Pangasinan experiments,
plant density was introduced as an independent variable in the
analysis of these data. The analysis showed that two factors;
namely, vegetative growth expression ( Factor 3 ); and reproduc-
tive of growth phase duration (Factor 4), were the dominant
explainers soybean yield differences in the Los Banos experiment.
Because the regression coefficient of factor 3 was negative,
varities in the test group with heavy vegetative growth and a long
vegetative growth period had low yields. The regression coefficiont
for factor 4 was positive, indicating that varieties with short flower-
ing periods and long pod-set periods gave comparatively high grain
yields. Factor 1 ( fruiting site potential ) had comparatively minor
influence on yield but it formed an important interaction with
factor 4, suggesting that as the ped-set period lengthened and the
flowering period shortened, the number of fruiting site becomes
important. In both Pangasinan experiments, pod-filling potential
was found to be the dominant crop characteristic explaining
soybean vyield differences. The pod-filling duration factor was
positively associated with yield. In both Pangasinan experiments,
fruiting site potential was a secondary factor explaining vyield
differences. In Pangasinan, final plant population was an important
variable explaining vyield differences, and it formed a significant
interaction with pod-filling potential.

The factors found to be associated with yield differences in the
Los Banos data were clearly different from those found in the
Fangasinan data. Although the same varieties were cempared in the
Los Banos and in the first Pangasinan experiment, environmental
factors apparently caused differential expressions of crop characte-
ristics, and these differences explained the yield byhavior between
the two locations,

To obtain detailed information on crop developmental characte-
ristics, dry matter partitioning among plant fractions, leaf area index
and root distribution of four contrasting cultivars were studied in the
three experiments. In both the Los Banos and the first Pangasinan
planting, the pattern of dry matter partitioning into different plant
fractions of UPLSY .2, TK-6 and SL-6 were roughly similar within
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experiments but more assimilate was available in Los Banos than in
Pangasinan. The pattern of dry matter accumulation in L114 was
distinctly different from the other threc varieties. Total dry matter
accumulation was highest in both the Los Banos and the first Panga-
sinan experiment. Differences in the dry matter partitioning were
apparently a result of differences in genetic factors controlling
parttitioning and the photosynthetic efficiencies among the varieties
tested in this study. At Los Banos, SI-6 accumulated most dry
matter in the green and empty pods, UPLSY-2 was intermediate,
and TK-5 was the least. In the first Pangasinan experiment, UPLSY-2
partitioned slightly more dry matter into seed by RS stage than the
other three varieties. L114 was comparatively inferior in partitioning
dry matter into seed in both the Los Banos and the first Pangasinan
experiments.

In the second Pangasinan experiment, dry matter partitioning in
UPLSY-2 and TK-5 were roughly similar. Compared to UPLSY-2 and
TK-5, dry matter accumulation in the reproductive organs was com-
paratively lower at R,.  An undiminished rate of total dry matter
accumulationin Jupiter and L114 suggests that this two varieties can
cotinue to grow well under some apparent soil moisture stress. At Rs.
total dry matter accumulation was highest in Jupiter and least i m
UPLSY-2. Betwecen R, and Ry UPLSY-2 and TK-5 accumulated the
largest amount ofdry matter in the reproductive organs whereas
Jupiter accumulated the least; L114 was intermedialte.

The leaf area index development pattern under Los Banos con-
ditions were comparatively similar among TK-5, SL-6 and UPLSY-2.
LAl either declined or was arrested hetween R, and R3 for these
three varieties whereas it increased in L114., A sharp increase in LAI
occurred in 114 betwecen R3 and R For four varieties, the maximum
LAl for the first and second Panqasman experiment occurred at ped
formation (R3) and at flowering (R1), respeclively. For Jupiter,
however, maximum LAl occurred at pod formation (R3). Much
higher LAl's were obtainad in th: Los Banos experiment compared
to either Pangasinan experiment because water was not limiting at
Los Banos.

In aroot study, it was found thatonly minor variations were
found in the root densitics of selected varieties within each
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experiment but variations were pronounced between locations, The
similar distribution wiihin an experiment as compared to the large
differences between expsriment suggests that environmental factors
play a major role in root proliferation.

The relative mean root densities of TK-5 and UPLSY-2 in the
0-20 cm soil layer at V3 of the first and second Pangasinan experi-
ments and the Los Banos experiment were 74, 75 and 777 respec-
tively, suggesting that there was little differences in relative densities
regardless of conditions. At R, the relative percentage means root
lenght densities for the 0-20, 20-40 and 40-60 cm soil layers were
50, 28, and 22 for Los Banos, and 63, 22 and 16 for the
first Pangasinan experiment and 64, 19 and 17 for the second
Pangasinan planting experiment, showing that a greater relative
fraction of the roots were concentrated in the 20-60 em increment
in Los Banos. At R3, comparatively greater root densities in the
20-60 crn increment were obtained. Despite differences in absolute
root length densitics between the two Pangasinan experiments, the
relative root density distribution changed in parallel over the
sampling stages.

These experiments indicate that some soybean varieties like
UPLSY-2, SL-6 and Clark 63 may perform satisfactorily under very
different post-rice season climatic conditions. However, to increase
yield potentials for each climatic situation, the analysis suggests that
varieties with certain characteristics would be desirable. For climatic
corditions like found in Los Banos where moisture is not severely
fimiin.,. “esearchers should identify soybean varieties that do not
exhibit excessive vegatative growth but exhibit comparatively long
pod-set durations. For climatic conditions like found in Pangasinan
where moisture is likely to be limiting, researchers should identify
that must have comparatively long pod-dilling durations and a higher
number of fruiting sites. In Pangasinan, production practices that
increase plant populations should be used. Because of the limitatic s
inherent in this study, these suggestions requiro verification for more
years and for more locations.

Furthermore, because of seed limitations, only a small number
of varieties could be tested. To increase the range in morphological
and phenological characteristics being examined, a greater number

Growth and development characteristics 63



of cultivars with a wider range of characteristics sitould be used in
experiments. A wider range of cultivar characteristics would raduce
the possibility of unrelated variables being identifined in the same
factor by chance covariance. Factor analysis would be an even more
effective method of data reduction than it was in these experiments
if more varietles are used in the experiments. With a greater number
of cultivars, replication could be reduced to keep the experimental
units to a manageable level,
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Title : Studies on host-parasite relationship of
rice stem nematode, Ditylenchus angustus
(Butler) Filipjev, 1936, on rice oryza sativa, L.

Author : Mohammad Loothfar Rahman

University attended : Imperial College of Science and Tachnology,
University of London, Ui

Year of completion : September 1980

SUMMARY

Some aspects of the host parasite relationship of the rice stem
nematode, Ditylenchus angustus (Butler) Filipjev 1936 were inves-
tigated under greenhouse conditions. After resuming activity diffe-
rent stages of nematodes can enter the host within one hour.
Invasion from outer leaf sheath to innermost leaf sheath took onl,
4 days in 12-day-old seedlings. Entry and consequen . degree of
infestation was variable with different plant age. The older the plant
age, the lower was the degree of infestation. Under high humidity
(80+4-57%) succesful transmission was observed through water, stem
and leaf contact. But water dispersal was th.e most effective mode of
transmission.

During the vegetative phase of the plant, the severity of the ufra
symptoms increased with increase in inoculum density. Variation also
occurredin the degree of infestation correlating with the inoculum den-
sities. Reproduction rate was high at low inoculum density and low at
high inoculum density. Reduction in grain yield was also significant.

Different rice varieties showed different attractivenass to nema-
todes correlated with their different categories of susceptibility.
None of the rice varieties included in the experiment seemed to be
resistant against D, Angustus,

Placement of infected plant tissues at the base of seedlings
proved to be the easiest way of inoculation in comparison with either
soil or sheath inoculation method.

The vegetative growth of the plant, e.g. plant height was affected
due to nematode infestation but leaf number was unaffected.
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Title > Aneconomic analysis of the factors affec-
‘ ting the adoption of modern varieties of
rice in some selected sites of Bang/ladesh

Author : Bazlul Ameen Ahmad Mustafi
University attended  : Faculty of the Graduate School, University
of the Philippines at Los, Banos, Philippines
Year of completion : March 1981
SUMMARY

There is a growing recogniticn of the crucial role which agriculture
can play in accelerating the rate of growth of a developing country.
This is reflected in the national planning of developing countries.
In Bangladesh, the first Five—Year Plan (1973-78) accorded the
topmost priority to agriculture.

Rice is the most important crop in Bangladesh. However, the per
acre yield of rice in Bangladesh is one of the lowest in the world and
the country suffers from a chronic shortage of food. On the basis of
the seasonal classification three types of paddy are grown in Bangla-
dash, namely, Aus, Aman and Boro. Aman paddy accounts for 55%
the total acreage of the country. Transplanted Aman paddy locaily
known as ‘“shail’* is the major Aman paddy which occupies 46% of
the total rice acreage in the country. Thus an increased acreage of
Aman paddy will affect the tota! rice production in the country. But
transplanted Aman paddy is generally grown rainfed following the
traditional practice. In recent years, however, modern varieties of
transplanted Aman paddy have been introduced. The present study was
designed to collect information relating to the cost and benefits of
growing modern and local varieties of Aman paddy. It also dealt
with the factors influencing the adoption of modern rices and the
productivity ot different resources used.

One thana, namely, Narsingdi, under Dacca district was selected
for the study. Farmers in this area grow traditionally a large acreage
of transplanted Aman. A stratified random sample of 168 farmers
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Wwere selected for the study. For budgating, the dominant cropping
pattern was chosen for analysis. T. Aman-Boro cropping pattern
was the most important pattern which was grown by 49% of the total
farmers surveyed. The yields of modern varieties in T. Aman of the
T. Aman-Boro cropping pattern were 3.2 t/ha and 3.4 t/ha under
irrigated and rainfed conditions while the local rice fielded 1.8 and
2.2 t/ha, respectively. In the casma of Boro, the average yield of
modern rices was 3.7 t/ha. Aus and T. Aman cropping pattern was
the second most important cropping pattern observed which occup-
ied 22°7 of the t¢ :al farms surveyed. In the case of Aus, the yield of
a local variety was 1.9 t/ha. While T. Aman of the Aus T. Aman
cropping patte:n. the yield per hectare of modern and local rices were
3.1 t/ha and 2.6 t/ha respectively.

As also found from other studies, modern rice was found to be
superior in terms of both yield and net return when compared to
local rices for owner-operators. Total labour requirement for modern
rice and local varieties did not differ. However, the proportion of
hired labour to total labour requirement was significantly higher in
modern rice production. Thus, hired labour has been substituted for
family labour in producing modern varieties.Increase in labour requir-
ment for prodicing modern varieties coupled with hired labour subs-
titution for family labour has resulted higher share of labour in modern
varieties compared to local varieties.

The coast of production of modern varieties and local varieties of
rice indicate that more inputs were used for modem varieties and
So it incurred a higher cost compared to local varieties. Specifically,
labour, fertilizer, irrigation, and insecticides used were comparatively
higher in case of modern in both the dominant cropping
patterns. In both modern varietie and local rice varieties, human
labour is the single item of cost production in all the dominant
cropping patterns.

Production function ware worked out for the foul rice production
system of rice culture. The production function was linear. The
variables ‘included were yield, fertilizer, weeding, labour, plant
protection and manure. Production function analysis concludes that
irrigation significantly increases the productivity of modern varieties
than the local varieties.
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Discriminant anaiysis was done to find out the characteristic
differences of adopter and non-adopter of modern rices. Factors
found to have significantly influenced the farmer‘s adoption of modern
varieties were irrigation water facilities and extension contact.

Factors share analysis was done to show the distribution of bene-
fits of growing modern and local rices among the four rice production
Systems of culture. Landowner of both modern varieties and local
rice cultivation earned the highest percentage of earnings but the
landowner of modam rice cultivation earned the highest percentage
than local rice cultivation. Current inputs in modern rice earned a
highershare to output than local varietjes.

CONCLUSIONS

® Modern variety of rice in both the dominant cropping patterns
has shown significantly higher vield than the local variety of rice. ;

® Adoption of the modern varieties inlthe T. Aman season might
be facilitated by improving the availability situation of the important
factors like irrigation and extension services ;

® Increases in productivity of mogern variety of rice compared
to local variety of rice might be obtainable by enhancing the rate of
adoption of modem rice varieties together with the good management
and packages of modern inputs.

® Increases in inccme of the farmer from modern variety of rice
enables substitution of hired labour for family labour.

® Additional output might be obtained by increasing the uses
of available inputs.

® Income distribution originating from modern variety rice
cultivation 1s found to be marginally less egalitarian than local
variety rice cultivation.
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Fitle s Optimal cropping systems for some selected
farms in Dhaca district, Bangladesh,
July 1981

Author : Mohammad Afzal Hussain

University attended : University of the Philippines, at Los Banos,
Laguna, Philippines

Year of completion : July 1981

SUMMARY

This study aims to identify the cropping patterns that will increase
farmers’ income subject to availablity of land, labour and other
constraints :

® ovaluate the existing crop combination ; and

o identify the problems of the farmers in their production

process,

A linear programming (LP) model was employed to find out the
optimal solutions under basic representative farm situations : own
rainfed land, irrigated land, family labour, and home consumption re-
quirements at a minimum level. All the farms were taken as averaged
and tried to maximize the cash surplus, net return over variable costs
except seedlings, and for maximization of total production with their
existing available resources. Land was considered in two situations :
rainfed and irrigated. As there are three cropping seasons, namely,
Aus from April to June, transplanted Aman, from July to November,
and Boro, December to March, the land was used as rainfed during
earlier two seasons and as irrigated only in the Boro season.

The level of constraints was considered as average of the whole
sample farms. Available rainfed land was considered 1.003 ha of
which 0.39 ha could be irrigated in the winter or the Boro season.
Average size of the family members was eight and available family
hours per farm were taken to be 210. This was calculated by taking
2 workers working 5 days in a week, 3 hours a day. Minimum home
consumption was taken 144 kg/period per farm making yearly
consumption of about 1,162 kg.
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.- Thus, when we run the modef for the objective of maximum cash
surplus and net return, the sofution came with crop combinations of
transplanted Aman high yielding variety like Pajam with the experi-
mental field conditions, and modern Boro crop taking as BR3 qr
Pajam, also considered the experimental conditions. In both
cases the inputs requirements were more or less similar but the value
of the objective function in maximization of cash surplus ( MACS )
was Tk 1407.49/period and maximization of net returns (MXNRTN)
was Tk 14,177.52/year. In both cases the utilization of family
labour got more emphasized than hiring of fabour. In case of max-
imization of total production (MXTP) *he solution was 5,667.93 kg/
period, which can be grown whiti; their existing available resources.

In identifying the MXTP constraints, farmers were interviewed.
Majority of the farmers gave positive reply about the high price of
fertilizers and trends of increasing irrigation cost which increased
the cost of production of the Boro rice crop. Although the farms of
that area were thie combination of large and small farms, the farmers
were not thinking about the size. Rather they emphasized the current
institutional problems which hampered the productior activities.
In case of MXTP the situation included one more activity in
the Aus season but the same with experimental conditions and
taking high yielding variety like Chandina. The solution also
emphasized for utilization of more Aus land than transplanted

Aman,

CONCLUSIONS

® The experimental cropping patterns which are tested in the
area can be introduced on average farms.

® Farmers at Salna can increase their total production by pra-
cticing triple cropping with one focal and, if all are moderns,
turnaround time should be reduced.

® In the maximization of cash surplus and net returns the family
labour should be utilized fully whatever they have, because of
the increasing cost of hired labour of that area at the time of peak
period.

In rainfed conditions income uncertainty consequent upon yield
varieties inhibits farmers from maximizing income from available
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resources. Owing to the inefficiency of price stabilizations, and
other costs of stabilizing increases directly, attenticn must be
focussed on finding means to raise yields and reduce vield variability
under conditions of uncertain rainfall.

POLICY MEASURES

For the development of rural reas in Bangladesh, it is of great
importance to solve the technical production problems and socio-
economic difficulties of the small-scale farmers living there. Priority
should be given for rural development as it is vital for natjonal
development.

® A prerequisite for integration of rural population into
the national and economic system is that both the quality and
quantity of production be raised. The basis for such progress must
be created through the expansion of agricultural research and
extension sources to the actual farmers’ fields. Only then will it be
possible to utilize local production potential to the full.

® Research and extension services should be run simutaneously
to the farmers’ field as they are the base of production activities.
Cropping system research (micro project) follows both the sides at
a time. Although this kind of research is multidisciplinary
yet it focusses in regional basis. As different regions have different
climates, rainfall, soil, topography and socio-economic conditions,
the cropping patterns and their practices should be developed on
that criteria.

® The intensification of land use should be vertical for the
limitation of the area as well as horizontal if fallow land is
available, in each region. Cropping intensity should be increased by
adding new crops in a year through the adoption of new technology
developed by the cropping systems researchers. For this reason the
irrigation system should be well-furnished and the cost should be
minimized to give incentive to farmers for growing more rice. As
fuel costs are increasing day by day the government should give
subsidy in this regard. Inputs like fertilizers and insecticides’ cost are
also increasing which hamper the farmers’ production process.
These items should be supplied directly to the farmers so that they
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can purchase easily from local market at low costs. Credit facilities
should be available at the lowest interest rate and the official system
of giving loan should be made easy so that they can get money from
the bank and spend at proper time of transplanting, weeding and
other activities.

® The cropping system research should be on regional or site
basis for the period of maximum three years and it would be run as a
mobile project from site to site on the basis of needs and potentiality
of the area.

® To overcome the food deficit situation in Bangladesh, trans-
formation of practicing local variety rice to modern is urgently
needed. Farmers can get double or even triple production by adop-
tion of modern varisties of rice like BR3, in the Boro, BR4 Pajam in
the transplanted Aman and Chandina in the Aus seasons.

@ Production brigade team should be formed in each region by
taking the researchers and extension workers of the different agricul-
tural organisations who collaborate with the BRRI cropping
systems research so that they can go directly to farmers’ fields
and can realize their problems and help to solve them in different
respects of the farming activities.

@ Finally, in regards to policy measures vide paras 2, 4 and 5
BRRI should play an important role for the national systems so that
the country can utilize her available resources by applying new
technology in agricultural sectors to become self-sufficient in food
production within a short period of time.

LIMITATIONS

The present study provides some insights into the way by which
choice of rice crop combinations in the sensa of varieties interact
with the resource bass of the farmer because of their different grow-
ing seasons. Researchers can identify suitable cropping patterns by
using modelling proress to farmers’ practical situations. However,
good basic data i« .eeded to elicit the real judgement of the farmers
concerned. The study still suffers from certain deficiencies such as
the following which should be considered in future studies.

Firstly, land suitable for rice crop are the two types consldered
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in the model, irrigated and rainfed, But for individual farmers,
additional constraints are sometimes added because particular fields
had been found unsuitable for a certain variety of rice crop due to
the different maturity days and uncertainly of rainfall.

Secondly, a constant average wage rate over the year has been
assumed. But variation of demand for labour in peak period and off-
season causes the fluctuation of wage rates which has been ignored
in the study. Also, the availability of off-or non-farm work for the
farmers would need to be further studied.

Thirdly, linear programming approach implies linearity of the
objective function. In addition it considers the same technical
requirements for farms with different levels of farm sizes and condi-
tions. But it may vary with small, large and medium farms.

Fourthly, livestock enterprises are not considered in the study
and this generally comprises the farm household activities. The
interrelation between crops and livestock in mixed farming should be
given attention.

Fifthly, in the model home consumption rice is taken as fixed
for each period. But in practice small farmers probably substitute
one food given the other depending on relative prices.

Finally, the assumptions of the LP model itself account for the
limitations in the study. Other types of mathmatical programming as
well as extension and modifications of the basic LP technique would
be helpful to depict a more realistic farming situation.
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Title : Testing, evaluation, and modification of the
IRRI manual rice transplanter in Bangladesh

Author : Mohammad Abdul Baqui

University attended : The Institute of Agricultural Engineering and
Technology, University of the Philippines at
Los Banos, College Laguna, Philippines

Year of completion : July 1981
ABSTRACT

The IRRI manual rice transplanter ( mode! TRI ) was tested for
adaptability in Bangladesh. The average working efficiency of the
machine was satisfactory ( 69-75% ) with an average effective field
capacity of 0.14 ha/day. Based on 100 effective working days pre-
vailing in Bangladesh conditions, the transplanter can cover 14 ha/
year with this capacity. The total manhours needed for trans-
planting a hectare of land was 336 and 122 for hand and machine
transplanting, respectively,

The maxium energy expenditure were 3.79 and 3.09 kcal/min in
machine and hand transplanting, respectively. However, the energy
expenditure per plant was much lower in machine (0.019 kcal) than
in hand transplanting (0.069 kcal).

At the preseat wagelevel (US$0.5/day) the machine transplanting
has a break-ever of 26 ha which is too far above the annual capacity
of the transplanter. This makes use of the machine uneconomical in
Bangladesh. However, raising of seedlings in bamboo frames makes
the machine transplanting economical with a cropped area of over
11 ha/year.
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Title : The influence of cinnabar moth Tyria
Jacobaeae L. ( Arctiidae Lepidoptera.) on
reproduction of  ragwort, Senecio
Jacobaea L. (Compositae)

Author : Zahirul Islam

University attended : Imperial College of Science and Technology.
University of London, U. K.

Year of completion : August 1981
SUMMARY

® The emergence time of Cinnabar moth in Silwood Park was
found to vary substantially between two sites. The abuit population
on Pond Field was 0.36/m?,

® Fecundity in the laboratory and in the field was 200 and 218
pe: female respectively but potential fecundity was 405. Fecundity
correlated strongly with the female body weight.

® The mean egg batch size was 52 egg/batch. The number of
eggs per batch is independent of plant size. Egg distribution
is related to the plant size. There is a curvilinear relation between
plant density and number of plant received eggs.

® Egg mortality is low (4.5%) and larval mortality is around
507 and independent of density.

® Mean instar duration of the first four instars is 4-5 days and
11 days for the fifth instarat 25°C and 70% RH with 16 hours
photoperiod. Feeding period is approximately half of the duration
of each stadium.

® Survival of larvae is high up to 3rd or 4th instar at all tested
densities. Survival o original food plant drops suddenly
during 4th andfor 5th instar due to dispersal following to
defoliation.

® Invasion of uninfested plants by dispersing larvae is related
to plant size.

® The probabilty of an uninfested plant being attacked by
dispesing larvae within one matre of a primary infested plant is
high (75%) and decreases over distance.
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- .® Functional response to food avallability of first four instar
are Type Il, while fifth instar's responses is more like t
Type |I.

® The increase of body weight of all five [arval instars i
strongly linearly correlated to the amount of food ( dry weight
eaten,

® The effect of all tested egg desities on small plants is defolia
tion with no flowers at all being produced. The number o
undamaged flowerheads produced by large ptants is a functio
of eqg density and timing of attack.

o The effect of emigrant larvae on an invaded plant depends or
the developmental stage of the plant and its size at the time
of infestation.

® The effect of pre-flowering attack on large plants by
dispersing larvae is more severe than post-flowering attack.

® Mature ragwort plants react to defoliation by producing
from leaf axils. Production of regrowth is related regrowth to plant
size and the extent of defoliation.
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Title ‘ . Effects of differently applied rice straw and
neem cake on nitrogen transformation in
flooded soil

Authors : Taufiqul Aziz and Dr. I, Watanabe

University attended : The Faculty of the Graduate School, University
of the Philippines at Los Banos

Year of completion : September 1981

SUMMARY AND CONCLUSIONS

Greenhouse and field experiments were conducted at IRRI, Los
Banos, Philippines, to study the effects cf rice straw and neem
cake—an agriculturdl by-product, on nitrogen fixation and the
population of nitrogen fixers and nitrifiers in a flooded soil.

Greenhouse experiment conducted in small concrete tanks
showed that application of rice straw on the surface without incor-
porating it into the soil increased the total and blue-green algal
population. Maximum growth was observed between the 8th and
the 10th week when algal population was five times higher in sur-
face applied than in the incorporated rice straw treatment. On the
other hand, the population of heterotrophic aerobic and anaerobic
nitrogen fixing bacteria showed a different picture. incorporating
the rice straw into the soil increased their population. Thus, these
results indicate that surface application of straw gives a better
condition for the growth of blue-green algae, while incorporation
gives a suitable condition for the growth of heterotrophic nitrogen
fixing bacteria. Photodependent acetylene reduction activity was
also increased in straw surface applied after an initial depressinn.
Maximum acetylene reduction activity and the growth of blue-
green algae coincided about the same time.

From the diurnal change of dissolved oxygen, it was shown that
the respiratory activity was rnaximum specially in the initial periods
in straw surface applied, but the photosynthetic activity also showed
an increase after an initial depression and remained high compared
to the other two treatments.
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Surface application of rice straw thus promoted the growth of
total and blue-green algae, increased acetylene reduction activity
and showed higher photosynthesis of the overlying water. It seems
probable that the surface application of rice straw in field makes an
environment favourable for the growth of blue-green algae and may
explain the reasoi: why its growth is more in paddy field ecosystem.
Surfac.. application of rice straw may be beneficial to rice specially
in terms of algal nitrogen.

A very simple method was adopted to study the decomposition
of rice straw in the flooded soil. Results of the experiment indicated
that the decomposition of rice straw in flooded soil was quite rapid
particularly up to 40 days. Loss of organic matter was 44, 60, 66
and 75 9, of the original content after 20, 40, 60 and 80 days
respectively. Decomposition of straw was also accompanied by a
remarkable decrease in dry weight and an increase in total NY% of
the remaining residue. Ash content remained the same through out
the period.

Experiments conducted in beakers showed that neem cake ( the
crushed and deoiled seed kernels of neem or Azadirachta indica )
stimulated the growth of blue-green algae by depressing the activity
of predators which eat the algae biomass. Similar results were
obtained in the field. Application of neem cake produced six times
more algal biomass in field than the control. Neem cake lessened
the depressing effect of ammonium on algal growth. Gloeocapsa,
Gloeotrichia, and Anabaena were the main blue-green algae in neem
cake-treated plots. Photodependent acetylene reduction activity
was also enhanced in neem cake treatments mainly because of
increased growth of blue-green algas. In the field, neem cake pro-
duced 163 and 145% inerease in acetylene reduction activity
than the control at 12th and 15th weeks respectively, while in
nitrogen treatment the activity was less than the control.

Neem cake was found to reduce the population of nitrifiers for
3-4 weeks. Greenhouse experiment showed the effectiveness of
neem cake at the 1st and the 3rd weeks for Nitrosomonas and the
2nd and the 3rd weeks for Nitrabacter. In the fisld, neem cake reduced
the population of Nitrosomonas at the 2nd and the 3rd waegks, and
Nitrobacter at the Ist week only in the oxidized layer of the soil.
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Neem cake as a split application along with mtrogen gave higher
grain and straw yields than nitrcgsn alone.

It seems from the result that neem cake when applied to soil
promotes the growth of blue-green algae, increases introgen fixation
and reduces the nitrogen loss from soil by reducing the population
of nitrifiers. [t may thus be beneficial for rice in the flooded soil.
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Title : Evaluation of rat control techniques in
experimental fields of the International Rice

Reseerch Institute.
Name of author : Mohammau Sayed Ahmed

University attended : Faculty of the Graduate School, University
of Philippines at Los Banos, Laguna,
Philippines

Year of completion : October 1981

SUMMARY

Four rat control techniques, on an experimental farm area, were
evaluated during the wet season, 1980 and dry season, 1981. The
control techniques compared were Sustained Baiting (SB) with a
multiple dose anticoagulant rodenticides ( caumachlor ). Pulse
Baiting (PB) with 2 single dose antiacoagulant rodenticide (brodifa-
coum), a Lethal Electric Rat Barrier ( LERB), and a Nonlethal
Electiic Rat Barrier (NLERB). No Experimental Rat Control (NERC)
plots were used for comparing the contro! techniques. Tiller damage
and rat activity were the parametrs used to evaluate the
effectiveness.

Tillea damage was found only in the ilowering ( 8-9 WAT ) and
maturity (13-14 WAT) stages of ricc in both seasons. Higher baijt
consumption, rat activity, and the absence of tiller damage in the
early siages (about 4 WAT) indicated that the rat do not prefer the
young rice plant over bait material. Rat activity generally increased
as the rice crop matured and rats preferred to cut tillers. Presence of
higher rat activity and damage and absence of bait consumption
at the maturity stage of rice suggested that rat prefers to cut tiilers
and eat grain heads rather than eat the bait.

Similar rat activity from tillering ( 4 WAT ) to maturity (13-14
WAT ) in the baited plois (SB and PB) revealed that baiting with
anticongulant bait was effective in reducing rat populations and the
resulting damage.
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Low or no rat activity inside’ and ‘high rat activity outside the
LERB plots at maturity indicated that LERB effectively protectad
experimental blots from immigrant rats. Similar activity inside” and
outside the NLERB plots at maturity suggested that NLERB did ‘not
prevent the immigration of rats, This was due to the presence of rat
burrows under the fence through the dike.

Tiller damage assessment at the maturity stage showed that
LERB gave better protection to experimental plots from rat damage
followed by SB, PB, and NLERB. However, total cost/ha par
season for the LERB ( about peso 10,000.00) was much higher than
the other techniques ( about 50 times greater than SB and PB),
The high cost of LERB was due to the much higher manpower needed
to remove the electrocuted rats from the fence.
~ Results of a survey indicated that most of the researchers felt
that the rat problem on the IRRI farm was moderate. Rat damage
occurred in almost all of the experimental plots and‘cause'd a
complete loss of data in 6.3% of the experiments and partial loss of
data in 59.5% of the experiments. Season had no effect on the
occurrence of rat damage. Electric barrier used in the IRRI farm did
not provide any increased protection in experimental plots from
rat damage in 1980.

CONCLUS!ONS

® There was no difference of tiller damage within baiting
methods. Sustained and pulse baiting were the cheapest rat control
techniques testet. These were easier to maintain and give adequate
protection from rat damage to experimental plots. Large scale pulse or
sustained baiting throughout tiie IRRI farm would highly increass
their efficiency.

@ At the maturity stage of rice, rats do not prefer bait.

® The lethal electric rat barrier with rodenticices effectively
protected the small experimental plot from rat damage but it is highly
expensive, difficult to maintain and hazardous to non-target
species. Modification of the electrical system for preventing
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necessity of labourers for night patrol ( night crew ) to remove the
electrocuted rats would highly reduce the cost. :

® -The nonlethal electric rat barrier is not effective and needs
modification of the fence design to prevent burrowing of rats under
the fence through the dike ;

® Rat damage in the IRRI farm causes loss of experiment data ;

® !onations made little differences except block A-E where a
very high percentage of data was completely lost. Block F-T had
lowest loss of data. However, loss of data depends on the type of
experiments. Those that require data at harvest would differ from
those that only require data up to 8 WAT ;

® Seasons had no effect on the occurrence of rat damage and
experimental data loss ;

@ Barriers used in the IRRI farm afforded no better protection
of experimental data from rat damage than no barrier at all ;

- ® Majority of the researchers feel that the rats have been a

Moderate problem and has become more serious during the last
three years.
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Title

Soil and plant tests for available sulphur
in wetland rice sols

Author ' : M. Mujibul Istam

University attended : The Faculty of the Graduate School,
University of the Philipplnes at Los Banas,
Laguna, Philippines

Year of completion : November 1981

SUMMARY AND CONCLUSIONS

Graenhouse experiments were conducted at IRR! during the 1981
dry season with 30 soils representing large rice growing areas of the
Philippines. The main objective was to study the availabillty of
sulphur to wetland rice by soil and plant tests.

Soil available sulphur was determined by four extraction
methods and correlated with soil total sulphur, grain yield and
sulphur status of the rice plant. Calcium phosphate and ammonium
acetate extractable sulphur were highly correlated with the grain
yield (r=0.655** and r=0.62Y ** respectively), total sulphur content
of the straw (r =0.667** and r= 0.606**rcspectively) and grain total
sulphur (r=0.512** and r=0.571** respectively), indicating the
suitability of these extractants for determining available sulphur in
wetlard rice soils.

Critical levels of the soil and plant sulphur were determined
using the Cate-Nelson graphical method. For wetland rice the critical
limit of soil available sulphur by calcium phosphate, lithium chloride,
ammonium acetate and hydrochloric acid extraction methods were
9, 25, 30 and 5 mg/kg, respectively.

The critical level of total sulphur, N:S ratio and sulphate sulphur
varied with the growth stages of the rice plant. Critical sulphur con-
tent in the shoot and straw for optimum dry matter weightwas 0.119/
in the shoot at the maximum tillering stage (8 WAT), and 0.055%
in the straw at maturity. The critical limit in the grain was 0.065%,.
The critical N : S ratio for optimum dry weight was 15 in the shoot at
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the maximum tlllerlng stage (8 WAT),14in the straw at maturity and
26 in the grain. The critical level of sulphate sulphur was 150ppm in
the shoot at the maximum tillering stage and 100 ppm in the strawat
maturity. The critical limit of SO ~2/total sulphur percentage ratio in
the rice plant was ot affacted by the age of the plant. The critical
SO 2/total ‘'sulphur percentage ratio was 15 in both the shoot at
tha maximum tillering stage ( 8 WAT ) and straw at maturity.

Visual symtoms of sulphur deficiency were observedin six of the
twelve soils containing 2 — 8 mg/kg available sulphur by calcium
phosphate method. Plant height, number of  tillers and panicles,
as well as straw and grain yield were lower in these sojls compared
to soils containing >8 mg/kg available sulphur. Addition of sulphur
markedly increased the plant height, tiller and panicle numbers,
qnd grain and straw yields. .
i ' Submergence increased the pH values of acid soils and decre-
ased thoes of calcareous soils and caused them to converge at
6. 6t068 at 8 weeks after submergence. Redox potential (Eh)
decreased with duration of submergence. The concentrations of
NH *, H,P0,*, Kt, Fet2,Mn#? and Znt? in the soil solution markedly
increased whlle the concentration of sulphate decreased rapidly with
submergence. In all soils increase in concentration of ions in the
sonl solution reached a maximum value after 3-4 weeks of submer-
gence, then declined with time.
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Title : Effect of several growth regulators, shading
and cultural mcnagement practices on rice
ratooning

Author : Mohammad Abdu!l Quddus

University attended : University of the Philippines at Los Banos,
Laguna, Philippines

Year of completion : November 1981

SUMMARY AND CONCLUSIUNS

To study the effect of some growth regulators and cultural
management practices on the ,erformance of ratoon rice, three field
and two screenhouse experiments were conducted at IRRI, Los
Banos, Laguna, during the period from February 1980 to
January 1981,

Because of high ratoonability reported in former IRRI trials,
IR13471-57-3, IR50 and IR9784-52-2-3-2 were cultivars used for
the experiments. Grain yield and other plant characters of both
main and ratoon crops were studicd.

Indoleacetic acid (IAA) at 100 ppm concentration applied at the
milk stage and GA3 at 100 ppm concentration applied at the
flowering stage produced significantly a higher number of panicles per
hill in field trials of both main and ratoon crops than in control
plots. But in a screenhouse experiment no such effects were
observed. Other plant characters were not significantly influenced
by the growth regulators.

Artificial shading of plants always reduced grain yields of the
main crop. Among different shading treatment shading at the late milk
stage (LMS) of the main crop produced a higher ratoon vield than
shading at the flowering stage. Except the paraquat treatment which
killed all plant parts, shading and additional 30 kg N/ha over normal
N rate did not show significant effect on yield components of a
ratoon crop.

The time of nitrogen application at different plant growth stages
of the main crop did not significantly affect the yield or the plant
characteristics of the main or the ratoon crop.
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Yields were not influenced by cutting height, but a cutting a
height of 5 cm produced significantly a higher percentage of missing
hills than the cuts at 15cm or ani-ani which were statistically identical.

By cutting at 5 cm, the number of tillers per square metre and
the number of panicles per hill were significantly reduced compared
with cutting height of 15 ¢cm and ani-ani. The number of tillers per
square metre in the ratoon crop was higher than in the main crop.
Closer observations showed that the higher number of ratoon tillers at
a higher cut was due to the higher capacity of stubble to produce
tillers both from the basal and ancillary buds.

Lower cuts on the main crop increased the field duraticn of the
ratoon crop. The field duration of the ratoon crop was increased by
9 and 4 days by reducing cutting from 15 to 5 cm and from 15 cm to
ani-ani, respectively.

A screenhouse experiment shows that increased nitrogen levels
increased the grainyield. This was associated with the increased
number of panicles, filled grains and ratoon vigour. A higher rate of
nitrogen applied at 8-10 cm depth reduced the grain-straw ratio.

Placement of 100 kg N/ha at 8-10 cm depth markedly increased
the grain yield of ratoon rice compared with the amount of nitrogen
fertilizer broadcast on the surface.

The original hypothesis was that ratooning ability is associated
with percent carbohydrate of the rice plant at harvest. So, if the
senescence of the leaf of the main crop can be dalayed by the appli-
cation of growth regulators, more carbohydrate might be accumu-
lated through the process of photosynthesis which in turn might help
ratoon tiller inducement. Our hypothesis did not work as both tha
field and screenhouse experiments indicate that the application of
growth regulators on the main crop had little or no beneficial effects
on ratoon rice.

The effectiveness of growth regulators in rice seems to be highly
contradictory and debatable. Moreover, basic information on the
physiology of rice ratooning and the factors influencing higher yields
of ratoon rice remain inadequate. Against this bockground, it will
be unwise to draw conclusive remarks based on the application of
growth regulators only at the post-flowering stage. Within the same
variety performance may differ across different stages of plant growth
and agroclimatic conditions.
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Among the major factors that determine the success of a rice
ratoon crop aie genetic ratoonability of a variety ; resistance to pests
and disease ; plant population, time of harvest and cutting height
in the main crop ; rates, tima and placement methods of nitrogen
fertilizer and water management of the ratoon crop.

The use of growth regulators seems less important in rice ratoon-
ing until a more basic understanding of their physiological role and
the what, where, how and how much questions are investigated more
fully.

The many growth regulator variables compared in these trials
generally gave non-significant results.
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Thls ¢ Agro-economlc evaluation of double cro-
pping in the Beqa‘'a plain of Lebanon

Author ¢ Mohammad Jalaluddin
University attended : American University of Beirut, Lebanon

Year of completion : February 1982

SUMMARY

Field rimexpeents were conducted at the Agricultural Research
and Education Centra (AREC) of the American University of Beirut,
in the Beqa‘a plain of Lebanon, in 1979-80 and 1980-81 cropping
geasors, to study the agro-economic suitability of double-cropping.

In the first year, broabbean variety, Lebanese local, was planted
in mid-November, on a large plot which was divided into halves, one
for green and the other for dry harvest. The dry bean (seeds) were
harvested about 3 weeks after the harvest of areen beans. After
harvest of green and dry beans, each of the plots were agein divided
into halves for growing sweet corn in one and potatoes in the other.
Two hybrids of sweet corn, Bantam Golden Cross and Target A in
one experiment, and two varieties of potato, Arranbanner and Spunta
in the other experiment, and two varieties of potato, Arranbanner
and Spunta in the other experiment, were planted at four N rates,
in a split-plot design with four replications, hybrids/varieties in main
plots and N rates in sub-plots.

In the second year, fine varieties of broadbeans, namely, New
Mammoth, Raina Blanka, Syrian Local, Seville Giant and Lebanese
Local were grown with and without applying Captan at the rate of
10 g/kg seed, as seed treatment fungicide, in a split-plot design
with three replications seed-treatments in main plotes and varieties
in sub-plots.

Data on green-pod vyield and dry-seed yield of broadbeans were
collected from the first year‘s crop. From the second year experiment,
data were taken on percentage of plants killed by root-rot/wilt,
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percentage of plants showing yellow Masaic, and seed yleld. From
sweet corn, data were collected on plant height, total tillers per
plant, number of marketable ears per plant, fresh weight per marke-
table ear and silage yield. From potatoes, tuber yields were recorded.

Broadbeans grown in winter, either for green vegetables of for
seeds, followed by sweet corn or potatoes in summer, were agrono-
mically suitable and economically profitable. Broadbeans-sweet corn
was economically more profitable than broadbeans potatoes cropping
Pattern. Again, sweet corn/potatoes after green beans were more
profitable than those after dry beans.

The yield of broadbeans, Lebanese Local, in the first year, was
affected by frost injury and root-rot/wilt diseases. The variety,
Syrian Local, was the most tolerant to root-rot/wilt and virus
diseases, and produced the highest seed yield, among the " five
varieties tested in the second year. The seed yield of the broadbeans
varieties were highly dependent on their toierance to these diseases.
Seed treatment with Captain significantly increase root-rot/wilt
damage and reduced yield in al} variettes.

Sweet corn hybrid, Bantam, was specifically suitable for early
planting, but target A had wider adaptibility with respect to planting,
dates. The optimum N rate for Bantam was 200 kg/ha and for target
A was 300 kg/ha, when they were planted after green beans. But,
when planted after dry beans, 100%g N was optimum or target A
whereas no N was needed for Bantam.

The potato variety, Arranbanner, was suitable for early planting
and Spunta was suitable for late planting. Nitrogen application did
not increase potato yields at any planting dates. The net return and
benefit-cost ratios of potatoes declined with the increase in N rates
from 0 to 300 kg/ha.

CONCLUSIONS

The results of the present study led to the following conclusions :
® The utilization of land ard inputs can be maximized by
chosing proper combinations of crop varieties in multiple

cropping.
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® Fleld duratlon of the winter crops and maturity duration of
the summer crops are very important factors to be considered in
choising crop varieties for double-cropping.

@ Long field-duration of the winter crop shortens the growing
season for the following summer crop, and thus affects the produc-
tion and net roturn.

@ Cost of production for the summer crop can be minimized by
reducing the N need if a legume crop is successfully grown in the
preceding winter.

© Broadbcan are profitable legume crops when grown ina
double-cropping system in the Beqa‘a plain of Lebanon.

® Green broadbeans are more suitable in double-cropping than
dry broadbeans.

@ \Variability in disease-resistance and yield potential exists
in broadbean varieties, and Syrian Local is a much better variety
;han Lebanese Local, with respect to discase resistance.

@ Broadbean yield and net return can be increased by using
varietics which are resistant to root-rot/wilt and virus diseases,
and frost, and if black aphids are controlled at early stage of plant
growth.

® Sweetcorm has considerable prospects as summer crop in
Lebanon, in view its high beaefit-cost ratio.

© Potatoes as summer crops, can be grown with minimum N
application if legumes are grown in the preceding winter. However
no N should be applied if potatocs are planted in July, after legumes.

® Broadbeans—sweet corn and broadbeans-potatoes ara
profitable cropping patterns in the Beqa’a plain of Lebanon.

@ Sweet corn hybrid, Bantam Golden Cross, grown after the
broadbean variety, Syrian Local (as a green crop), would ba the
best practice.

RECOMMENDATIONS

Based on the result of this study, the following recommendations
can be made :
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® More number of early-maturing varieties of broadbeans which
are tolerant to frost, root-rot/wilt and virus diseases, should be
identified.

© On-farm trials should be conducted to evaluate the perfor-
mance of Syrian Local in comparison with that of Lebanese Local,
variety of broadbeans.

© Dry troadbeans can be grown in Lebanon, but on a limited
scale, to meet the local demand for seeds only.

® Green beans should be followed by Bantam with 200
kg/ha N, and dry beans should be followed by target A with 1C0
kg/ha N.

@ Nitrogen rates beyond 100 kg/ha should not be applied to
potatoes grown after broadbeans.

© Available hybiids of sweet corn should be tested under
different N rates, planting dates and plant populations, when grown
after broadbean, so that a pakage of management practices can be
determined for each hyhrid to be grown in a double-cropping pattern.

® Broadbeans—sweet corn and broadbeans-potatoes cropping
patterns can be practiced in Lebanon at considerably high economic
production tevel.
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Title ! Rice processing in Bangladesh Rice Research
‘ Institute pilot project area, Joydebpur
Bangladesh
Author ¢ Mohammad Abdul Jabber

University attended : The Faculty of the Graduate School, Univer-
sity of the Philippines at Los Banos, Laguna,
Philippines

Year of completion : September 1982

SUMMARY

The study evaluates varlous rice processing systemsin the BRRI
Pilot Project aroa of Joydebpur, Bangladesh. The study was
conducted during June to September 1981. Two mein sources of
information were used in this study; a sample survey of rice
millers ; and secondary data collected from official records.
The major objectives of the study were to :

@ evaluate the performance of rice milling facilities in terms of
milling recovery ;

© cxamine the employment potential of the three kinds of rice
milling systems over different seasons ; and

® find out the comparative cost and returns of the different rice
processing units.
The major tindings of this study were :

Condition of the millers/mills

@ Among the different milling systems, the majority of the
millers in the study area are millers-cum-farmers ;

® Modern millers have significantly higher educational level
than those of the traditional system :

® In the acquisition of the machinery, 77 and 80 percent of the
small and large rice mills respectively were bought new :

® In the study area, 37 and 40 percent of the sinall and large
millers respectively had their esteblishment by selling lands while only
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30 and 27 percent of the smalt and | + - millers purchased their mills
from farm income ;

® During the peak season, the prevailing good weather helps
facilitate drying of the new\, harvested Aman paddy. As a result,
the milling activity goes up ;

® During the normal season, the paddy supply falls below that
harvested during the peak season. Because of excessive rainfall, the
drying is severely affected. Consequently, mill activity is lowered.
The millers reported that the rainy season creates problems in the
drying of rice ;

@ During the slack season, paddy is not at all available to the
mirlers. Due to this reason, milling activity is least at this time.

® The movement of paddy from the farmer to consumers is as
follows :

—from the village to the primary market or declared hat ;

—from the hats (or farm) to the warehousss ;

-—from the warehouse (or farm) to the processing place ;

—from the processor to the wholesaler and the retailer ;

~—from the retailer to the consumer.

Performance of rice milling facilitic:s

@ The amount of head rice in the parboiled rice is always
higher than that in the unparboiled rice :

® The parboiling system in the large mills is more developed
than in the cther mills ;

® Parboiling improves the milling quality as well as the total
recovery by .educing the proportion of broken grains ;

® The simple small - scale method of parboiling is inferior to
that used by the larger mills because there is less control of tempe-
rature and the grains do not get the uniform treatment which leads
better parboiling ;

® The large milling system is technically more developed than
the small and traditional system.
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Employment

® Iraditional system provides greater family labour employ-
ment opportunity than tho other systems ;

® The small and large mills offer better employment opportu-
nities for landless labourers ;

® The modern mills are replacing the traditional ones. The
traditional systems require ardur.us physical labour and are operating
on a noncomniercia! basis ;

® A large number of labourers are employed during tho peak
season in all mililng systems, because of the newly harvested Aman
paddy, which contributes about 60% of the total production ;

® Among the three milling systems, the large mills provide
the highest of hired labour ;

©® Labour-capital intensity of parboiling and drying operations
under the modern milling systems used less capital but more
labour compared to other operations ;

® The labour-capital intensity of the traditional system for
parboiling and drying stages differs from other types of milling opet-
ations. It requires more capital relative to labour as compared to
the other 2 milling systems.

Cost and returns

® The large mill had the highest investment for building among
the three categories of milling operation.

e Llabour payment was the highest expense for all types of
mills studied. The sinall and large mills had higher fixed labour
expense as compared to the traditional system. This may be
explained by the fact that the small and large mills usually employed
more hired workers than that in the traditional system.

@ The average a:nual mil'ing cost of the traditional, small and
large mills were Tk 914, Tk 95,193, and Tk 1,33,087 respectively.
On per matric ton basis, the miliing cost in the study area was
Tk 431 for traditionai system, Tk. 162 for small mill, and Tk 170 for
large mill.
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® The primery sources of income from the different milling
systems ( traditional, small and large ) computed per metric ton is
Tk 385, 220 and 248 respectively.

@ Other sources such as broken rice, bran and husks of the
different milling systems (traditional, smail and large) the income is
Tk 27, 27 and 41 per metric ton.

® Amcng the different types of mill, the large mill received yrea-
test income from milling. This is due to the fact that large rice mill,
as mentioned earlier, do have higher milling recovery such that they
ware more preferable than traditicnal and small milling systems.

® Limited range of data available for the estimation cost
funnction ;

® Extrapolation is not possible with the estimated cost
function, unless, the production function is linearly homogenous.

© From the R more than 95 percent of the variability in total
costin all the miiling systems can be explajned by the variahility
inoutput. Arong the coeflicients of output ( the volume of
paddy ) in all tve milling systems, the traditional system had
a higher valuc than that of the other systems. The fixed cost
both in small and large milling systems is much higher than that for
the traditional system.

® As the volume of paddy increases; the average total cost
per unit decrease in all the milling system.

® The cost elasiicity ( traditional, small and large mills)
measured mean values were. 0.88, 0.95 and 0.94 respectively,
implying that in one percent increase in output, the total cost will
increase by less than one percent.

® The break-even point of the traditional system was 3.60 met-
ric tons. At that time, the fixed costwas Tk 102, and the total cost was
Tk 1,552. The break-even point for both small and large mills was
60 metric tons. The fixed cost was Tk 4,629 and Tk 7,908, and the
total cost was Tk 9,720 and Tk. 10,200 for the small and large mills,
respectively.

® The traditional system husked yearly 2 metric tons volume of
paddy and the smali and large mills, 586 and 782 mietric tons
respectively.
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® Large mills registered the highest profit of Tk 119 per metric
ton followed by small mills with Tk 85 per metric ton. The loss
incurred by the traditional system is Tk 19 per metric ton.

RECOMMENDATIONS

® Comparatively the large mill are more efficient in terms of
terms of milling reccvery. They provide for more employment. More
attention can therefore be directed to the improvement and expansion
of large mills in potential market places.

® Findings were: Most of the rice mill owners were only
able to establish their mills either by selling fands or from their own
rasources ; there were small mills already and they need improved
parboiling systems. It is therefore recommended that institutional
support be given for expansion of the small mills and improvement
of the parboiling system. This incidentally will provide for more
employment in the rural areas.

® During tha slack season there is a shortage of paddy causing
mills to stop operating. It is recommended that the appropriate
agency of the Ministry supply the required paddy so that the normal
mitling operation during the slack season is maintained.

@ Although the traditional system is not economically profitable,
but considering the employment of family labour it will continue to
survive in the near future. Until other avenues for family labour
employment are created these people will depend on the little
earning for their family through this system. Consicering the
hardwork put into tha traditional system, little innovation may ease
this problem. So, some innovative measures should be undertaken
to improve the traditional system.
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Title : The influence of specific gravity and deterlo-
ration of rice seed on field performance
under two plant population densities

Author : A J M Azizul Islam

University attended : The Faculty of Mississippi State Univer-
sity, Mississipi State, Mississippi, USA

Year of completion : August 1976

SUMMARY

Combine-run starbonnet rice seed were separated into five specific
gravity classes :

e | contro},

e | 1.00-1.05,

e Il 1.05-1.13,

e lv 1.13-1.20, and
e v 1.20-1.22,

A portion of the seed of each specific gravity class was
- :teriorated by accelerated aging for four days at 42<C and 100%
1 slative humidity.

Ten treatment combinations obtained from all combinations of
the five seed specific gravity classes and the two levels of deteri-
oration, aged-and non-aged seed, were evaluated in the laboratory
by the standard germination test, measurement of root and
shoot growth of seedlings and a soil emergence test in the green-
house. The germination percentages, soil emergence percentages,
and the rate of root and shoot growth of seedlings increased as
the specific gravity of the seed increased. Accelerated aging
significantly reduced standard germination and root and shoot
growth but it did not differ from non-aging in its effect on
soil emergence percentages of the seed. The effects of interaction
between seed specific gravity and aging on the responses of the
laboratory tests were not significant.
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The ten treatment combinations evaluated in the laboratory
were sown in the fleld with two spacings :

® 25 - x 25-cm, and

® 15 -x 15-cm.

The effects of seed specific gravity, aging and spacing on most
of the plant parameters measured were independent of one another,
In some cases, specific gravity interacted with spacing.

Plant heights and the number of tillers per hill measured at
weekly intervals after planting were increased with an increase
in specific gravity of the seed. But, as the growing season advanced,
the differences in plant heights and tillers among specific gravity
classes other than class |1, disappeared. The final plant height and
tillers per hill produced by seed class II, only, were significantly
lower than those from other classes. Accelerated-aged seed raused
a significant reduction in plant height and tillers per plantin the
early stages of plant growth ; but, at maturity, there was no diffe-
rence in these parameters between aged and non-aged seed. The
25 - x - 25 cm spacing consistently produced more tillers per plant
throughout the growing season than the 15-x - 16 cm spacing.

Panicle exertion, anthesis, days to grain maturity and moisture
content of the grain at maturity were progressively increased as the
specific gravity of the seed decreased. The 25 - x 25-cm spacing
significantly delayed panicle exertion, anthesiy, maturity of grains,
and increased roisture content of the grain at maturity. Aging
treatments had no effect on any of these plant characters except
that moisture content of grain at maturity was greater from the
aged-seed than non-aged. Although panicle exertion and time
to reach anthesis were influenced by the treatments, grain filling
period was not influenced.

The number of filled grains per panicle and weight of 1000
grains were similar among the specific gravity classes and between
aging levels. Paniclz length was singnificantly reduced in seed
class 1, but it did not differ between aging levels. Grain vyield
per plot obtained by the szed class I was signifizantly the lowest.
Compared with the control the different specific gravity classes
yielded as follows :
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@ 11 869 ;

® 11198%;

@® 1V 100%, and

® V 104%.

Accelerated-aged seed produced 7% less yield than non-aged
seed. No significant difference existed in grain yield between
spacings. Apparently there was a compensating effect among the
various components of yield.

Isolated plants grown from seed class 11, Ill and V with aging
and non-aging treatments exhibitad similar plant performance as
described above. The individual plant performances were improved
greatly. At the same time, panicle exertion, anthesis and grain
maturity were much delayed. Grain yield per plant from seed class
Il was also much reduced.

The specific conclusions drawn are :

® Seed with a specific gravity of 1.13 or higher always
performed better in terms of plant growth, development and grain
vield than lighter seeds ;

@ the lightest seed was most vulnerable to deterioration by
accelerated aging ;

@ the effect of seed deterioration was manifested by a reduc-
tion of early plant growth, and then again as reduced yield ;

@ seed specific gravity, deterioration and spacing were inde-
pendent of one another in plant performances ;

@ closer spacing ( 15 - x 15-cm ) significantly increased plant
height, reduced the number of tillers per plant and caused early
flowering and maturity with no difference in grain yield com-
pared to wider spacings ( 25 - x 25-cm ) ; and

@ the detrimental effect of low seed quality was not overcome
by increasing plant population densities.
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Title : Etiology, epidemiology and control of
diseases caused by sclerotial fungi in Lousi-

siana rice

Author : A KM Shahjahan

University attended : Louisiana State Unlversity, Louisiana 70803
usa

Year of completion : September 1977

SUMMARY

Surveys conducted during the 1974 and 1976 growing seasons
showed that stem rot caused by Magnaporthe Salvinii (Sclcrotium
oryzae) and S. orpzae var. irregulare and sheath blight caused by
Thanatephorus cucumeris (Rhizoctonia solani) were present in all the
south-west Louisiana parishes surveyed. Of the varieties surveyed,
it was found that Lebonnet, Nato, Salum, Starbonner and Vista had
a higher percentage of tillers infected with stem rot than Bluebelle,
Bar.os, Laballe and Nova-66. On the other hand, Bluebelle, Brazos,
Labllie and Lebonnet had a higher percentage of tillers infected with
sheath blight than Nato, Nova-66. Saturn, Starbonnet and Vista.
Two additional sclerotial fungi, S, hydrophylum and S. rolfsii were
fonnd associated with stem and sheath rotting of rice. They were
pathogenic to rice in pathogenicity tests.

Scanning election microscope studizs of newly formed lesison
on seeaths and stems of rice showed that conidia of S. oryzae and
S. oryzae var. irregulare, produced by scierotia can cause secon-
dary infection under field conditions.

Sclerotia of S* oryzae and S. oryzae var. irregulare were
found in soils of all the southest Lousiana parishes surveyed. Most
of the s:lerotia were found in the top 2.51-7.62 cm of the soil.
Sclerotial numbers and viability decreased with increasing soil
depth. The sclerotia were relatively uniform in their distribution in
each field sampled.

lsolates of S. oryzae collected trom different fields in south-
west Louisiana could be separated into two mating types previously
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reported from California. No new mating types were found. The
perfect stage of S. oryzae var. irregulare was not obtained by
crossing isolates. The isolates of S. oryzae var. irregulare found in
Louisiana varied in virulence. In addition, the relative virulence of
isolates of S. oryzae was higher than that of S. oryzae var irregulare
isolates in field and greenhouse tests,

In field testsstem rot and sheath blight significantly lowered
yield, caused lodging, reduced the percent green leaf area, and
lowered the percent whole, milled rice. There was a high negative
correlation between yield and percent infection (P1) or disease index
(D1) for most varieties infected with stem rot or sheath blight. A
system for predicting yield loss to stem rot or sheath blight, based
on multiple regression of P! and DI, was derived.

There was a high correlation between the Pl with stem rot at
tillering and the Pl at maturity. The correlation between Pl at tiller-
ing or maturity and total viable sclerotia TVS/g soil was also high and
significant, suggesting that stem rotseverity at maturity could be
predicted from the Pl at tiltering or from the TVS/g soil at planting.
Prediction equations for yield loss due to stem rot involving TVS/g
soil of S. oryzae and/or S. oryzae var. irregulare were also derived.

In-vivo and in-vitro studies on the interaction of sclerotial fungi
attacking rice stems and sheaths showed that R. oryzae inteiferes
with the normal growth of the other fungi, especially A. solani. R.
oryzae reduced damage or yield losses to rice due 1o R. solaniin
field tests.

The possibility of using fungicides to control diseases caused
by sclerotial fungi was studied. In agar-incorporation tests, the
fungicides Baydam, Benlate, Duter, Topsin-M, and sodium azide
were fungitoxic to one or more of the test fungi R. oryzae, R. solani,
S. Oryzae, or S. oryzae var. irregulare at concentration of 1 to 10
ug/ml. However, contro! of stem rot in-vivo using these fungicides
could not be obtained by a single application at the tillering stage.
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Title . Resistance to biotype 3 of the brown plant-
hopper, Nilaparvata lugens (Stal) in rice
varieties

Author ¢ Mohammad Shamsul Alam
University attended : Cornell University, USA

Year of completion : January 1978

SUMMARY

A total of 4,324 rice cultivars representing 50 countries obtained
from IRRI germplasm bank were screened for resistance to biotype 3
of the brown planthopper inside a screenhouse from March to
August, 1976.

Seeds were sown 5 cm apart in 20 cm rows in 60-x 10-cm
seed boxes filled 5 - 7 cm deep with soil. Two susceptible varietjes,
ASD 7 and TN1, and a resistant check variety Mudgo ware sown in
random rows in seed boxes and were transferred to a galvanized
tray placed inside a screenhouse. The tray was kept filled with
water (5-10 cm deep) to maintain an optimum humid environment
adequate for brown planthopper. Infestation was made a wesek
after sowing with first and second instar nymphs as uniformly as
possible so that each seedling received 5 - 7 nymphs, an optimum
number for differentiating resistant varieties from susceptible ones.

Damage ratings for each vaiiety were made when all the seed-
lings of the susceptible check varietias were dead. This rating was
based on a visual grading of the 0-9 scale :

@ O, no visible damage (highly resistant) ;

® 1 and 3, partial yellowing of the first and second leaves
(resistant) ;

® 5, pronounced yellowing and some stunting ( moderately
resi;tant ) ;

® 7, willing and severe stunting ( susceptible ), and

@ 9, all test plants dead ( hignly susceptible ).

Seventy-eight cultivars having a grade of 5 or less were selected
from mass-screening for retesting. This led to the identification of
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20 cultivars, Rex/2 BBT 50, Surdurvi 306, Murunga 308, Murunga
137, Sudurvi 305, Murunga 307, Pl 220408, RDR7, RDR2, MTU 15,
Murunga 307, HR8, MTU 20, HR 106, HR 98, HR 100, HR 105,
HR 103, IR1561-288-3-3 and IR910-12-3-1-1 as resistant or
moderately resistant. All were indica types and most were natives
of India and Sri Lanka except Rex/2 x BBT 50 from USA and
IR1561-288-3-1-1 from IRRI.

The nature of resistance in these varieties was studied and
observed to be mainly insect non-preference and antibiosis except
in HR 100 which also possessed a low level of tolerance. Relative
degrecs of non-preference and antibiosis were not uniform among
the resistant varieties. The varieties which were non-preferred by
nymphs were also non-preferred by adults for food and shelter but
with no preference for oviposition or for olfactory stimuli.

Nymphal mortality was high on resistant varieties and the deve-
lopmental period was prolonged and irregular which suggested the
presence of an antibiosis factor. Insects made more feedirg punc-
tures, stylet sheaths reached the vascular bundles but fed less,
insects excreted less honey dew and gained less body weight on
resistant varieties and also were smaller in size.

Longevity of females on the susceptible ASD 7 variety was 4-7
times longer :

@ the previpositional period was 2-3 times shorter ;

® fecundity was 2-30 times higher ; and

® percentage of egg hatching was higher.

Reduction in population buildup was dramatic at 60 days after
infestation between resistant and susceptible varieties. Population
increase on the susceptibie varieties was 9—132 times greater thar
on the resistant varieties.

In general, the nitrogen fertilizer level had no effect on insect
survival on resistant varieties. Nymphal survival was greatly affected
by different temparatures. Nymphal motality increased with increase
in temperature from 259 10 309C. At 209C, survival of nymphs was
higher than at other temparatures on iesistant varieties. Mortality of
nymphs was higher on resistant varieties at 35 days after seeding
than on 10-75-day-old plants. [t appears that the cause of resistarice
to biotype 3 in rice varieries is mainly biochemical.
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Title 1 Selectlon for yield, protein, and kernel size
in OAT populations using a partitioning
method

Author : Nur Muhammed Miah
University attended : The University of Arkansas, USA

Y=ar of completion : 1978

SUMMARY

Eight oat populations, of which six were heterozygous and two
homozygous were grown at the Rice Branch Experiment
Station, Stuttgart, Arkansas, in 1974-75. The objectives wete to :

® utilize Powers’ partitioning method to simultaneously select
tor kernel protein, plant yield, and kernel weight;

@ extend the partitioning method from bivariate to trivariate
analysis; and

® determine the degree of association among characters and
sources of covariance control.

Kernel protein means of the populations ranged 17.6-22.1%,
with Ark. 99-66 having the highast level. The range in plant yield
was 9.4-11.4 g/plant with Ark 99.266 being the highest yielding.
Kernel weight means varied from 2'5-3.3 g for 100 kernels
with Ark 99-66 being the heaviest. The variances for kerel protein,
plant yield, and kernel weight of the heterozgyous populations
were significantly greater than that of the homozygous populations,
except for Chicota x Diana for plant vield and Ark. 99—66 for kernel
weight.

The frequency distributions for kernel protein, plant yield, and
kernel weight were partitioned into inferior and superior sections
by beginning with a single variable, then combining variables two
at a time into bivariate distributions, and ultimately combining the
three into a trivariate distribution.

The results of the univariate frequency distributions indicated
that selection could be most effective in the heterozygous popula-
tions for kernel protein followed by plant yield and kernel weight.
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The population Nora x Jaycee had the highest number of identifiable
genetic deviates for kernel protein and plant yield ; whereas, the
population Nora x Pettis nad the highest number of identifiable
genetic deviates for kernel weight. The Borad sense heritability
ratios of individual populations for kernel potein, plant yield, and
kernel weight ranges from 0.30—0.67, 0.05—0 053, and 0.14—
0.63, respectively. The population Nora x Jaycee showed the
highest heritability ratios for all the three characters.

Results from the bivariate frequency distributions indicated
that simultaneous selection for kernel protein and plant yield would
be most efficient in these pepulations followed by selection for
kernel protein and kernel weight, and least effective for plant yield
and kernel weight. The population Nora x Jaycee consistently
exhibited a higher number of identifiable genetic deviates for all
the three bivariate combinations.

Simultaneous selection for all three characters based ¢n
trivariate analyses appeared to be possible only in Nora x PI320839
and Nora x Jaycee populations due to the lack of genetic variability
for one of the characters in the other heterozygous populations.
Selection probably would have been more effective if the popula-
tion size had been increased.

Results of the correlation studies indicated that kernel protein
was negaitively associated with plant yield and kernels per panicle.
Plant yield was positively correlated with kernel weight, panicle
number, kernels per panicle, and plant height. Plant height was
positively associated with kernels per panicle and panicle number
and negatively correlated with kernel weight.

In most of the cases the genotypic and phenotypic correla-
tion coefficients were of the same magnitude. In the relationship
of kernel protein with kernel weight cnvironmental effects
were opposite to the genetic effects. Multiple correlation
analyses indicated that variation in kernels per panicle had the
greatest influence on wvariation in kerne! protein followed by
plant yield, panicle number, kernel weight, and plant height.
Panicle number was the trait most closely associated with plant
yield followed by kernels per panicle and kernel weight. Kernels
per panicle was the most correlated trait with kernel weight,
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with ke:nel protein, plant height, and panicle number having minor
effects. Simultaneous improverient for yield and protein is possi-
ble but there was a negative relationship between these traits.
Selection based on kernel weight alone in these populations may
not have much sffect in improving yield or protein content.

In general, the partitioning method was most effective in
separating the superior genotypes using one character at a time
followed by two characters together and least effective for three
characters together. The efficiency of selection could have been
improved in these populations with less selection intensity and/or
increased sample size in each population.
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Title . Photosynthesis and growth of rice ( Oryza
sativa L. ) as influenced by potassium nitrate
and urea fertilization

Author . Nilufer Hye Karim

University attended : University of Florida, Gainesville, Florida, USA

Yecar of completion : March 1978

SUMMARY

In young rice, Oryza sativa L. CV. Nato, seedlings urea enhanced
growth and affected carbon/nitrogen metabolism more than nitrate
or control (minus N) treatments under both low and high radiation.
Efficiency of urea was due to its rapid hydrolysis in shoots and
roots, providing reduced nltrogen for amino acid and protein
synthesis and additional 002 for fixation.

Photosynthesis was highest in 20-day-old seedlings topdressed
with nitrogen. With foliar spray chlorophyl, total carbohydrate, fresh
and dry weights of 20-day-old shoots were highest when subjected
to high radiation (1700-1900/m2/s). Except for chlorophyll, values
for other growth parameters increa-ed total nitrogen content by the
20th day compared to foliar spray, but on the 30th day there was a
decrease in total nitrogen content. By the 30th day, protein content
of roots from topdressed plants had increased, while that of sprayed
plants decreased.

Shoots under high radiation showed the highest carbohydrate
content in 10-day-old plants when no fertilizer was applied ;
total nitrogen, protein, and carbohydrate decreased with time
in both shoots and roots. Plants subjected to high light and
topdressing showed a decrease in photosynthesis, chlorophyll, and
protein contents of shoots at 20 and 30 days, with corresponding
increases in fresh and dry weights of both shoots and roots. There
was an overall decrease in growth from the 20th to the 30th day.
probably dus to depletion of nitrogen.

A comparison of the two light levels showed thatshoots and
roots had the highest growth rates under high light with sither
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topdressing or spray application of nitrogen. Rice plants utilized
fertilizer more effectively when topdressed at young stages of
growth.

Nitrate reductase activity was highest in shoots subjected to high
light and foliar spray. Nitrate-treated shoots always gave higher
activities for nitrate reductase. Application of urea also elevated
nitrate reductase activity, probably due to an improved nitrogen
status in the plant. Nitratce reductase activity was only present in
roots of plants under high radiation and was lower in intact tissue of
10-day-old shoots. Low activity in intact tissue assay many reflect,
arate-limiting step in transport of substrate (product) to (from) the
site of activity.

Urease activity wxs highest in shoots and roots of 10-day-old
plants, suggesting that the enzyme is important in early development
stages. Urea gave a higher response in urease activity than nitrate
topdressing giving the highest activity. Urease activity in roots at
the 2C:h day was aporeciable, being higher with topdressing. Low
light caused no drastic reduction of urease activity in shoots or
roots. This was because urease is not light dzpendent. Urease acti-
vity of 10-day-old intact tissues was lower than that of in vitro assay.
Activity on the enzyme was linear over 20-h and highest in tissues
of urea-treated plants. Urease activity was low in roots. At the 30th
day, urease activity of both shoots and roots was low, probably due
to poor plant growth and depletion of nitrogen.

A definite carbon/nitrogen relationship existed in the rice seed-
lings. Nitrogen fertilization increased protein and carbohydrate con-
tent. Photosynthetic activity also increased with higher leaf nitrogen
content. Higher levels of carbohydrate resulted in higher fresh and
dry weight of roots and a higher shoot-root ratio. Low light intensity
decreased growth by decreasing carbohydrate supply to roots.

These studies suggest that N-serve, a soil nitrogen stabilizer,
had no adverse effect an physiological responses of the plant.
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Title : Varietal resistance of rice to green leaf-
hopper, Nephotettix virescens (Distant) :
sources, mechanisms, and genetics of

resistance
Author : A N M Rezaul Karim
University attended : University of the Philippines at Los Banos,
Philippines
Year of completion : OQOctober 1978
SUMMARY

The life history pattern of the green leafhopper, Nephotettix
virescens, in Bangladesh was similar to that observed in other coun-
tries. Nymphs, hatching out from eggs in abouta week, passed
five instars in about 2 weeks. Average duration of each instar
was about 2-3 days except that of the fifth instar which lasted about
4 days. There were not much differences in life stage durations of
male and female except in adult longevity. Adult females outlived
the males by about 1 week. Average longevity of the female was
about 2 weeks. The preoviposition period was about 6 days and
females laid eggs in the air cavities of the leaf sheath wings in rows.
On the average, about 200 eggs were laid by a female in her life.

A total of 2,361 varieties/lines, including 99 accessions of Oryza
glaberrima, was screened for resistance to N. virescesns under
greenhouse conditions. Forty-four varieties/lines were selected as
resistant or moderately resistant after retesting. All the accessions
of O. glaberrima were susceptible. The selected resistant varieties
were all of indica type having origin in Bangladesh, India, Sri Lanka,
Indonesia, China, Laos, and the Philippines.

Tests of differential varieties obtained from IRRI showed that
N. virescens in Bangladesh is a biotype different from that of the
Philippines. Results of inheritance of resistance in Ptb 18 confirmed
the finding.

N. virescens is a major vector of rice tungro virus. Results
showed that some varieties were resistant to both vector and the
virus, while others were highly resistant to the vector but susceptible
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to the virus. On the other hand, a variety susceptible to the
vector was resistant to the virus.. No correlation was obtained
between resistance to the vector and the virus (r = 0.149ns).

The mechanism of resistance to the green leafhopper, N. vires-
cens, was mainly of nonprefuerence and antibiosis type which how-
ever varied among the test varieties according to the degree of their
resistance.

Resistant varieties were nonpreferred by both nymphs and adults
for food, shelter and oviposition. Nonpreference for food and shelter
appeared to be strongly linked with tactile stimuli due to pubes-
cence and partly with olfactory stimu!li due to odour of some varie-
ties. Gustatory stimuli, however, may have some influence. Ovi-
positional nonpreference in the resistant varieties was found to be
governed by tactile stimuli due to sheath pubescence and narrow-
ness of air cavities in the sheaths.

The resistant varieties exerted various antibiotic effects on the
insect such as high insect mortality, slow nymphal development,
under development of ovary and low egg production, long preoviposi-
tional period, low egg deposition, and low hatching. Except hatching
the above effects were mainly caused due to inadequate food inges-
tion and low utilization of the food taken from the resistant varie-
ties. The insect made more probing punctures on the resistant varie-
ties but fed and excreted littla. The stylet of the insect reached the
feeding site in the resistant varieties but much less frequently than
it did in the susceptible variety. The inability of the insect to push
its styletin the feeding site was correlated with leaf pubescence.
This appeared to be a c.'us2 of low feeding on the resistant varieties.
However. low food ingestion may also be caused due to the lack of
teeding stimulants or presence of antifeedant (s) in the resistant
varigties. Low hatching on the resistant varieties, on the other hand,
appeared to be created by certain biochemical(s)in the plant system
that was harmful for embryonic development and egg eclosion.

The adverse effects of the resistant varieties on the insects
seriously curtailed their multiplization capacity. The insects failed
or produced a very low~ pooilition on the resis:int varieties as com-
pared to a high buildup on the susceptible variety.

Information on gsnzticc of resistance in the test varieties
revealed that resistance to V. virescens is under monogenic control.
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The resistance in TAPL No. 628, TAPL No. 651, TAPL No. 796,
Leu-Wei-Theu, Bir-co-se-mao-17, Gu-win-gu-gi-goo, Sulai, Dikwee,
Maddai Karuppan, IR36, and Ptb 18 is governed by a single domi-
nant gene. Kosatawee possesses a single recessive gene which
carries resistance to V. virescens. The dominant genes for resis-
tance in TAPL No. 796, IR36, and Ptb 18 are allelic, while resis-
tance in Maddai Karuppan is inherited independently of the above
genes. The gene for resistance in Sulai is independent of that
present in TAPL No. 796, the relationship of the genes in Sulai and
Maddai Karuppan is not known. Similarly, the relationships of resis-
tance genes in TAPL. No. 796, IR36, Ptb 18, Maddai Karuppan, and
Sutai with the genes in TAPL No 628, TAPL No. 651 Leu-Wei-Theu,
Bir-co-se-mao-17, Gu-win-gu-gi-goo, and Dikwee are not known.

Varietal resistance to insects involves biophysical and bioche-
rrical factors that affectinsect behavior and physiology, and ulti-
mately determine the degree of insect damage to the plants. lItis
thus a complex phenomenon and requires intricate studies before
any tangible results on exact causes of resistance are achieved. In
the present study, efforts were mainly directed towards identifying
sources of resistance to N. virescens, basic insect-plant interactions
between N. virescens and resistant and susceptihie plants, and
genetics of resistance to . virescens, in Bangladesh.

Results strongly indicated the possibility that N. virescens in
Bangladesh is of a biotype different from that of the Philippines. It
is, therefore, proposed that N. virescens of Bangladesh be called
‘’Bangladesh biotype’” (Bb) and that of the Philippines ‘‘Philippine
biotype‘* (Pb).

Information available from the studies indicated that both bio-
physical and biochemical factors for the resistant varieties were res-
ponsible for their resistance to N. virescens. However, further
specific works in this field may vield mora valuable information.

The dominant genes for resistane to N. virescens in the varie-
ties in this study appeared 1o be diffarent from those(Glh 1, Glh 2,
Glh 3, Glh 5) identified at IRRI. The resistance genes identified in
TAPL No. 796 (allelic to the genes in IR36 and Ptb 18) and Maddai
Karuppan are designated as Glh 6 and Glh 7 respectively in accordance
with the standard procedure for gene nomenclature (IRC, 1959).
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Further studies, however, are required to identify the relationship of
the recessive resistance gene glh 4 (in Ptb 8) with the recessive
resistance gene found in Kosatawee in thc present study.
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Title + Inheritance of two mutant flower characters
in Korean lespedeza

Author : Muhammad Abdul Hamid
University aftended ; The University of Arkansas, USA

Year of completion ;1979

SUMMARY

Crosses were made between a Korean lespedeza mutant line
producing flowers with short, purple standards in place of normal
standards and normal wings and a mutant line with normal standard
and accessory keel petals to determine :

@ whether the mutant gene s, which prevents normal flower
standard formation when present in the hornozygous condition and
w, which inhibits flower wing formation and conditions formation
of accessory keel petals when in the homozygous condition, were
alleles ;

@® whether either gene exhibited dominance over the other if
they were alleles ; and

© whether genetic linkage or epistasis was involved if the two
genes were not allcles.

The F1 plants resulting from these crosses all produced flowers
having normal standards 1ind wing-keel intermediates with a small
pigmented sector near the tip of petals occupying the position of
normal wings. The ratio of characteristics in the F2 progeny indica-
ted that the two genes, s and w, were segrrgating independently
of each other.

The F3 flower data from each of the six 5, phenotypic classes
were used to verify the accuracy of the genotypes proposed for
each of the parental strains, the F1 progeny, and the six F2 pheno-
types. |t was concluded that the genotypic of each of these pheno-
types classes were as follows :

@ parental line naving normal standards and accessory keel
petals (SSww) ;

@ parental line having small, purple standards and normal
wings (ssWW) ;
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<] F1 progeny, which had normal standards and wing-keel
intermediates (SsWs) ;

L F2 progeny, which had normal standards and normal wings
(SSWW or SsWw) ;

-] F2‘ progeny, which had normal standards and wing-keel
intarmediites (SSWw or SsWw) ;

e F2 progeny, which had normal standards and accessory keel
petals (SSww or Ssww) ;

Q F2 progeny, which had small, purple standards and normal
wings (ssWW) ;

o F2 progeny, which had small, purple standards and wing-
keel intermediates (ssWw) ; and

© F2 progeny, which had small, purple standards and accessory
keel petals (ssww).

The genetic data showed that genes s and w were not alletes
and that each was inherited independently of the other.

It also was concluded that gene w, when homozygous, inhibits
formation of wing petals and allows formation of accessory keel
petals in their place. The w gene has no epistatic offect on the s
gane, which conditions the praduction of small, purple standard
formation.

NATURAL CROSSING

A field experiment was conducted to determine the extent of natural
crossing in Korean [espedeza using two mutant lines having flowers
with fused accessory wings in place of normal flower standards.
Gene a, when present in the homozygous condition, inhibits flower
standard formation and allows the formation of fused accessory
wings instead. The variety Summit having the dominant gene 4 that
does notinhibit normal flower standard development was used as
the pollinator. Two F1 plants were obtained that had normal flower
standards instead of fused accessory wings. The F2 progeny of these
two F1 plants segregated in the ratio of 3 normal flower standards :
1 accessory wing, indicating that natural crossing had occurred.

It was concluded that cross-pollination took place up toa
maximum distance of 2.44 m from the pollinator plant, and that the
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extent of natural crossing in one direction was 0.5%,. Therefore, the
amount of natural crossing in both directions was assumed to be

about 1%.

CYTOLOGY

Cytological studies were conducted to detect any visible changes
in the chromosomes of a mutant line having small, purple flower
standards in place of normal standards produced by irradiation of the
Korean lespedeza. The root tip squash technigue using the Feulgen
method of staining showed a ring in one of the 20 ( 2n ) chromoso-
mes of the mutant, but no such rings were present in any of the
chromosomes of normal Korean lespedeza. 1t was concluded that
due to irradiation, a chromosomal translocation probably took place
in one of the mutant line chromosomes or a lesion formed at the end
of the chromosome resulting in the same type of configuration.
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Title : Chemical properties of lipids in developing
and mature rice grain

Author : Mohammad Nurul Hoque Choudhury

University attended : The Graduate 3chool of the University of
the Philippines at Los Banos, Laguna,
Philippines

Year of completion : March 1979
SUMMARY

Rice lipids occur mainly as storage particles (spherosomes) in bran
and embryo and also as memkbrane components. They also occur in
association with starch and protein bodies. They wera studied in
three rices differing in amylose content. There were two types of
lipids present in brown rice :

@ extraneous lipids, and

@ bound lipids.

Extrancous lipids were mainly composed of 85-87% neutral
lipids atong with 8-9% phospholipids and 4-8%; glycolipids as minor
fractions. Triglycerides were the major components (81-83%) of
neutral lipids. Glycolipids had 42-46% acyl steroi glycosides,
20-22% sterol glycosides and 14-177; diglycosyl diglycerides as
major components. Phospholipids mainly consisted of 44-48Y%
phosphatidy! choline and 38-42%, phosphatidy! ethanolamine.

The extraneous lipidc ware mainly present in bran, germ, polish
and subaleurone layer. Inner endosperm did not contribute much to
total extraneous lipids in comparison to its mass, and most of the
endosperm extraneous lipids occurred in association with protein
bodies. Waxy, nonwa:y and nonwaxy high protein rices had similar
extraneous lipid content in niilling fractions except in inner endos-
perm. Waxy rice had higher extrnaeous lipid content than nonwaxy
rices.

Extraneous lipids had linoleic acid as major fatty acid followed
by cleic and palmitic acids. The fatty acid composition of extraneous
lipids were similar in all the milling fractions and in the three rices

studied.
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In bound lipids. phospholipids (37-54%,) were major fractions
followad by neutral lipids (28-419) and glycolipids (18-21%)
Lysophosphatid/l choline (41-447%) and lysophosphatidyl ethano-
lamine (37-40%,) were the major components- of phospholipids.
Neutral lipids wars composed mainly of free fatty acids (70-73%).
Glycolipids had three major unknown nonlipid fractions (42-45%,)
together with diglycosyl diglycerides (22-25%;).

The bound lipid contents of brown rice and inner endosperm
were similar as they originated only frem starch. Protein bodies did
not contribute any lipids to bound lipids. However, although total
lipid contents were similar in brown rice and inner endosperm
among rices differing in amylose content, nonwaxy rices had much
more bound lipids and less extraneous lipids than waxy rice. Bound
lipids seemed to be associated with nonwaxy starch granules.

Palmitic acid was the major fatty acids in bound lipids followed
by linolaic acid. Oleic acid content was much less in bound lipids
than in extraneous lipid.

Changes occurred in the quantity and composition of tipids in
IR42 rice during grain development. The neutral fraction of
extraneous lipids increased 11-fold during 3-16 days after flowering
(DAF) and remained stationary thereafter. Extraneous glycolipids
and phospholipids only doubled in amount during 4-8 DAF, and
then became stationary.

At 4DAF, extrancous lipids were very richin polar lipids
(30%). glycolipids and phospholipids. During grain development,
the percentage of neutral lipids increased 42-847; of extraneous
lipids and those of glycolipids and phospholipid decreased 5-11%,
respectively.

The percentage of all fractions of extraneous lipids on the
basis of brown rice drymatter decreased during grain development.
This decrease was more for glycolipids and phospholipids than for
neutral lipids. Triglycerides, the mage components of extraneous
neutral lipids showed the greatest accumulation during grain deve-
lopment. Phosphatidyl choline and phosphatidyl ethanolamine in
phospholinids and acy! stero! glycoside and sterol glycoside in glyco-
lipids also increased per grain, Lysophosphatidyl choline and lyso-
phosphatidyl ethanolamine in phospholipids and digylcosy! digly-
ceride in glycolipids also increased quantitatively up to 8 DAF, bu
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decreased afterwards. They probably became progressively asso-
ciated with starch as the grain developed,

At 4 DAF extraneous lipids were very rich in linolenic acid in all
the threu fractions of lipids (20 of total fatty acid in neutral lipids
and phosnholipids and 437 of total fatty acid in glycolipids).
During grain development, the percentage of linolenic acid decrea-
sed and at maturity total extraneous lipids had only 4% linolenic
acid. Linolenic acid is known to be associated with membrane.

The percentage of palmitic and oleic acids increased in all three
fractions of extraneous lipids. The increase in patmitic acid per-
centage occurred between 4 and 12 DAF and that of oleic acid
occurred between 16 and 20 DAF. The percentage of finoleic acid
remained stationary throughout the grain development.

Fat-by-hydrolysis inczreased up to 20 DAF and followed starch
accumulation. In fat-hy-hydrolysis, the percentage of linoleic acid
increased and that of linolenic acid decreased up to 12 DAF during
grain developmaent, remaining stationary thereafter. Oieic acid per-
centage slighlty decreased 8-12 DAF. The percentage of palmitic
acid remained stationary throughout grain development, Fat-by-
hydrolysis, which is mainly composed of free fatty acids, probably
represents the fatty acid fraction of bound lipids. We found in rice
that the content of fat-by hydrolysis could be converted to bound
lipid content by multiplying it by a factor 2.1.

The lipase activity of IR42 brown rice increased up tc 12 DAF,
remained stationary up to 16 DAF, and then decreased up to 20 DAF,
remaining stationary thereafter during grain development. The
activity of lipoxygenase of brown rice increased up to 16 DAF. In
the mature grain, however, activities of both lipase and lipoxy-
genase were low.

Hull tipids in developing IR42 grain had contrasting behavior to
brown rice lipids. The amount and ratio of lipid fractions were
constant up to 12 DAF, but the amount of alycolipids and phospho-
lipids decreased progressively up to 20 DAF.
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Title A study of nitrogen in soil plant system in
relation to growth and yield of wetland
rice as influenced by N- supply and crop
management

Author ¢ Nurul Islam Bhuiyar

University attended : The Faculty of the Graduate School of
Cornell University, USA

Year of completion @ August 1980

SUMMARY

Three experiments, two in the greenhouse and one in the field were
conducted during December 1978 to January 1980 at the Interna-
tional Rice Research Institute (IRRI), Los Banos, Philippines, to
study the behavior of nitrogen in the soil-plant system in relation
to growth and yield of wetland rice under different management
practices. The Inorganic nitrogen (Ny) levels of the soils, some
growth parameters, N-content in and N-uptake by plant tops were
measured periodically., Yield components and grain yield were
measured at maturity.

In the first greenhouse experiment an increase in tiller number
at the maximum tillering stage, i.e. 45 days after transplan-
ting (DT) was associated with an increase in inorganic
N in 3 soils, butthe tiller number tended toward a plateau at
inorganic N levels of 200 ppm. Phosphorus deficiency in a
4th soil and iron toxicity in a 5th soil limited tiller production
regardless of inorganic N content.

Dry matter production at the maximum tillering stage (45 DT)
followad a pattern similar to tillering in relation to inorganic N in
the soil.

Nitrogen content (%)) in plant tops atthe early growth stage
(15 DT) was high and similar irrespective of inorganic N in the
soil. Relationship between the tiller number at the maximum tifle-
ring stage (45 DT) and percent N at an early growth stage (15 DT)
was very poor but the relationship was very strong when correlated

with percent N at 45 DT.
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A wide range of inorganic N availability in the soil did not pro-
duce appreciable differences in tiller number during 15 and 30 DT.

The accurnulation of nitrogen by the young plant (0-30 days)
was nct limited by the amount of N1 if the N, content in the soil
exceeded above 40—60 ppm. During the period of rapid growth
(30—45 DT), both concentration of N, and depletion limited accu-
mulation of N in the plant tops.

An approximation of N losses from and N mineralization of the
soils during the period 0-15 and 15-30 DT indicated that losses
and mineralization were important and varied among the 5 soils,

During the early period of plant growth (0-15 DT) the rate of
mineralization of organic N was much higher than the rate of plant
uptake but during the period of rapid vegetative growth (30-45 DT)
the rate of plant uptake of inorganic N was much higher than the
rate of rnineralization of soil organic N.

The rate of mineralization of soil orgaric nitrogen was much
higher in the laboratory incubation test than the greenhouse
culture.

The second greenhouse experimant clearly demonstrated that
the inorganic nitrogen (N4) in the soil decreased fairly rapidly and
by 45 DT, the inorganic N was uniformly less than 10 ppm regard-
less of treatment.

During the early period of growth (0-13 DT), there was a rapid
decrease in inorganic N when plant uptake was fairly small. This
sharp decrese in organic N was considared to be mainly due to the
loss of N from the soil-plant system. An estimate of N loss during
the period 0-13 DT indicatated that about 0.3 of the soil N
and 0.44 of basal N was lost. This result suggested that the basally
applied N was more susceptible to loss than nitrogen thoroughly
mixed throughout the soil volume.

During the period 13-26 DT, mineralization minus plant uptake
and loss was greater than zere,

During the period 45-83 DT, the plant tops accumulatad an
amount of nitrogen equal to 40 mg/tray plus an amount of N equi-
valent to about 25% of the N in plant tops at 45 DT in those tre-
atments which did not receive fertilizer during this period.
The inorganic nitrogen in the soil at 45 DT was low and did not
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change after this period ; the accumulated nitro¢..n must have
come from a combination of miaeralization of organic nitrogen and
and from the nitrojznin ther .ols at 45 DT. The observation that
the system stored an amaunt of nitrogen equivalent to about 25% of
that in the tops at 45 DT is important, but the mechanism and
generaiity of this observation is unknown.

Someo of the treatments received topdressing of nitrogen in
the period 45 DT to maturity. In these treatments, an application
of 80 mg N tray increased N content of the tops at maturity by 50
ing/tray an amount equivalent to about 60% of the applied N,
which is a high efficiency.

Plant density did not influence nitrogen in the piant tops (mg/
hill) at 13 DT and so long as the concentration of inorganic nitro-
gen in the soil was abova about 50 ppm (200 mg/tray) at 13 DT,
the plants did not respond to more nitrogen.

BY 25 DT the combined effect of N loss and plant uptake had
largely depleted the N1 at high plant density, but at low plant den-
sity, appreciably more N1 remained at 25 DT when initial N levels
were high.

In general, basal N application increased tillering relative to
other treatments early in the cycle. Atharvest, a modified split
application (Nm-20 kg N/ha at 25 and 32 DT plus 10 kg N/ha at 37
54 DT) was superior to other treatments in LAl all aspects of
yield components and graia yield. Nitrogen recovery rate and the
productive efficiency of the applied N fertilizer were surprisingly
higher under the modified split (Nm) than under the best split app-
lication (NB-40 kg N/ha basal ¥ 20 kg N/ha at 32 DT).

In general, increasing plant density increased tiller number
and panicle number per unit areaat harvest, but decreased spikelet
number per panicle. Density had a variable effect on % filled grain
and LAl. No differential effect on N absorption per unit area was
observed with a higher plant density during the reproductive and
ripening phases of the crop growth. .

Results of the field experiment were strongly affected by
extreme variaoility in fertility within the experimental plots and also
by uneven lodging caused by a typhoon.

Thg\inorganic nitrogen (N1) levels of the soil were found to
be strongly associated with location of the experimental plots aside
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from N-feriilizer. Application of basal N-fertilizer increased N1 but
the effect was not pronortional to the amount added. Estimated
value of N1 atinitial stage was then used as an inder:»udent variable
on which N uptake, N mineralization and yietd putential were
calculated. ‘

Results indicated that the variety IR36 consumed a considerably
higher amount of N, from the soil during 28 and 45 DT than the
Kaohsiung even though the soil contained the same amount of Ny.

The amount of nitrogen mineralized during the later growth
stages was largely related to the initia! w1 level of the soil. The
higher the initial N1 the higher was the amount of nitrogen mine-
. ralized during the reproductive and the ripening phases.

The yield potential (spikelet no./mz) for each variety was
calculated by a prediction equation. In general, the higher the level
of inorganic nitrogen, the higher was the yield potential. The addi-
tion of split N increased the yield potential only ata low level of
initial inorganic N and tended to decrease the yield potential
at a high initial N level.

Increasing plant density failed to show any appreciable influ-
ence on the yield potential.

CONCLUSIONS

1. The nitrogen requirement of the crop during the first 2 weeks
after transplanting was very low. ierhaps the time during which
this would be true is slightly iccs under very favourable growth
conditions and is longer than this under less favourable growth
conditions. Ina greenhouse experiment, iron toxicity in ons soil
and phosphorus deficiency in another soil prolonged the period of
time ; this statement was true relative to the other 3 soils.

2. Addition of nitrogen did not benefit the plant at the early stage
of growth (0-30 DT) if the soil contained about 50-60 ppm inorganic
N during that period.

3. Nitrogen percentage in the plant tops at an early growth stage
(18 DT) was not a useful tool for predicting tiller number st the
maximum tillering stage (45 DT) and N-fertility of the soil. As the
age of the crop increased this parameter became a more useful tool.
4, Nitrogen requirement of the crop appears to be high at the
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beginning ¢ wne maximum tillering stage and any nitrogen present
in the root zone at that time will be effectively utilized.

5. Modified split application of N-fertilizer (20 kg N/ha at25 DT
-+ 20 kg N/ha at 32 DT 4 10 kg N/ha at 37 DT +10 kg N/ha at
54 DT) improved N-fertilizer use efficiency as compared to the
presently practised best split application (40 kg N/ha basal + 20 kg
N/ha at 32 DT.)

6. Increasing plant density did not increase grain yield. Probably
the nitrogen yicld/unit area is most related to the grain yield.

7. Varieties differ substantially in their ability to absorb inorganic
N from the soil.

8. Addition of N-fertilizer as topdressing at the early recroductive
stage will increase yield potential only at a level of initial inorganic
N less than about 50 ppm.
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Title 1 Suppression of white-backed planthopper,
Sogatella Furcifera (Horvath), and rice
leaf folder, Cnaphalocrocis medinalis
(Guenee}, populations by national enemies

Author : Nazira Quraishi Kamal

University attended : Gregorio Araneta University Foundation
Graduate School, Victoneta Park, Metro
Manila, Philippines

Year of completion ¢ February 1981

SUMMARY

The major problem of this srudy was to measure the role of natural
enemies on the suppression of white backed planthopper (WBPH)
and Rice leaf folder (RLF) populations. A sampling programme for
both pests was developed. Pests were sampled biweekly in 14
wetland and 12 dryland rice crops over a period of 15 months.
Parasitization of pests in the field was observed. Predation capacity
was estimated through greenhouse experiments and measurements
of predators densities in the fields.

WHITE-BACKED PLANTHOPPER

WBPH had a clumped hill to hill distribution varying with time and
section of the field, and clumping increasing with density. A sample
size of 40 hills was adequate for I/hill or more, but as density fell
below this level, conclusions would be less reliable.

Populations in unsprayed fields were generally low throughout
the season, whether in dryland or, wetland fields, regardless of
the time of the year. There were usually two or three generations
per crop period, the second having the highest density which
never exceeded 10 nymphs/hill. Macropterous adult density always
exceeded brachypterous adult density, by 7-99 times. Within each
wet season crop, population density increased quickly until 60-65
days after transplanting, then declined as emerging macropterous
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adults priobably emigrated to crops at younger, more favourable
stages.

The calculation of stage survivorship was somewhat arbitrary
because indigenous adult density could not be separated from
immigrant adult density. Therefore, the peak density of 6th instar
nymphs was used as a cut off ceiling for estimating aduii numbers.
in wetland fields egg stage survivorship was variabie, averaging
52%, nymphal survivarship was less variable, and averaged 23%, thus
about 129 of eggs survived to adulthood. These figures are higher
than those for brown planthoppers (BPH) in wetlands but the BPH
work included fields with much higher initial egg densities (up to 20
times higher). Density-dependent population regulation may have
operated more at these higher densities to produce lower average
survivorship.

Survival in dryland fields was higher than wetland (22% vs 12%)
implying that natural mortality was less severe in dryland. This is
reasonable because overall density was lower in dryland, about 559
of peak wetland density, so density dependent mortality should be
less pronounced. Neither drytand nor wetland showed differences in
mortality associated with wet or dry seasonality of the Laguna region.

A case study of protected and exposed nymphs showed that
exposed nymphs had a significantly lower papu'ation after 18 days.
On the average, four times as many predators, spiders and ripple
bugs, were found in the exposed as in the protected cages, indica-
-ting that predation was the most important cause of this difference
in pest density.

Egg parasitization fluctuated greatly through stages of crops and
among different field environments; the overall average percentages
in wetland and dryland were similar, 26%, and 137, respectively.

Although a variety of nymphal/adult parasites was reared inclu-
ding dryinids and Strepsiptera, overall parasitization was below
10% implying that it is a minor mortality factor.

A rabbit antiserum to WBPH with a low titre of 1:210 was
prepared, but unfortunately it also gave a positive reaction to brown
planthoppers and green leafhoppers. This technique showed that
spiders —Lycosa pseudoannulate Oxyopes Javanus, Argiope catenu-
lata, Tetragnatha japonica and Callitrichia formosana, a coccinellid,
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Coccinella arcuata, and Cyrtorhinus lividipennis feed on hoppers in
the field.

Praliminary laboratory studies on predators collected from the
field showed that they feed on WBPH in no-choice system. C. livi-
dipennis was an effective egg predator, and damsel flies and spiders
killed more WBPH nymphs and adults than did Microvelia atrolineata
which may be more effective against newly emerged nymphs.

RICE LEAFFOLDER

The hill to hill spatia! distribution of RLF larvae was aggregated.
Forty hills sampled per field gave about 20% precision if larvae
were at an overall density of 1/hill.

A single generation of RLF developed during each of five wet-
land and six dryland crops studied. In some other crops infestations
did not develop, although RLF were present throughout the year.
Within each crop eggs appeared near the middle of the ssoson,
followed by larvae and pupae which always peaked in density just
before harvest.

Egg survival appeared to be high, about 75%, but larval survival
was quite low at 6%. Overall survival of eggs and larvae was
estimated to be 4% in both wetland and dryland crops. When RLF
eggs on potted plants were placed in wetland and dryland #nids,
survival of eqgs protected from predators was 95% in 24 h ; only
25-309%, of egys exposed to predators survived 24 h. This dramatic
reduction suggests that the calculated survivorship of eggs (75%)
was overstimated probably because eggs disappeared before they
could be counted in the census.

Although similar predation exclusion studies on RLF larvae
showed significant increases in survival ( from 25 to 67% ) with
protection from predators for 19 days, the ex d larvae showed
lower survival (67;) than did larvae in census samples, possibly due
to some degree of protection offered by the cages which were onlv
open at the bottom.

The only egg parasitoid recovered from RLF eggs was Tricho-
gramma sp. which attacked about 209 artificially exposed eggs in
wetland and dryland. In addition 70% of artificially exposed eggs
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dissappeared in 24 h in wetland or dryland, probably due to preda-
tion, giving a total egg mortality of at least 707, which parailels
the estimate from the cage study and is much higher than census-
derived estimates.

Twenty-one parasitoid species and a bacterial pathogen
were reared from RLF larvae or pupas. Eight braconids, two ichneu-
monids, and an encyrtid were the dominant parasitoids in both
wetland and dryland fields. Percentage parasitization averaged
about 14%, including 7% from braconids. Larval mortality was
approximately 94% of which only 149 was due to parasitization ;
this predation was probably more significant as a source of larval
mortality.

Rabbit antiserum prepared with RLF larval antigen contained a
a higher titre (1 : 360 ) than WBPH antiserum. Four spider species
and two beetles gave positive reactions.

In laboratory no choice conditions, a tetragnathid, a coccinellid,
and an ant were shown to be voracious egg predators. The cocci-
nellid also preyed heavily on larvae, while Lycosa pseudoannulata
preyed on adult RLF. Lycosa pseudoannulata preferred RLF adults
to WBPH adults in a choice test, but showed no preference for
tarvae of RLF over nymphs of WBPH.

Apparently abundance depended largely on the stage of therice
crop. The minimal differences in abundance and dynamics observed
between wetland and dryland crops suggest that the regional popu-
lation characteristics of WBPH and RLF overwhelmed micro-environ-
mental differences.

Neither WBPH nor RLF reached high population levels in any of
the 14 wetland and 12 dryland crops. These populations must have
been kept at a low level by natural biological control. This conclu-
sion is supported by the evidence obtained in this study. The severe
pest suppression by natural enemies, especially predators, suggests
that these minor pests are unlikely to become major ones. This is a
most significant conclusion for application to pest management.
Natural enemies must be conserved so that minor pests do not
become major ones.
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11 . Microbial biomess and carbon meta-
bolism in soils

Author : Mustaque Ahmed
Univursity attended : Waite Agricultural Research Institute.
University of Adelaide, Australia
Year of Comp.etion ¢ February 1981
SUMMARY

Studies on the decomposition of organic substances In soll
hav_e been reviewed with particular emphasis on organic fractions
defined biologically rather than chemically. Methods available for
the determination of microbial biomass in soil were also reviewed.
The fumigation technique and the determination of ATP appear to be
most suitable for estimating microbial biomass, especially in studies
cencerning the dynamics of organic carbon in soil. However, the
application of the aove two methods is limited by the conditions
wiich prevail in the field, and during sampling and handling in the
laboratory.

Seven soil samples collected fresh from the field were examined

after various pretreatments in terms of content of ATP and biomass
carbon. The ATP extracted was markedly and rapidly reduced by air-
drying. However, a short wetting phase prior to freeze-drying of ait-
dried soils increased the ATP content significantly. The increse in
the content of ATP extracted during wetting of air-dried soils occu-
rred in the presence of dinitrophenol and therefore was not due tc
synthesis but to other reactions. The net effect of freeze-
drying on the extraction of ATP depended on the physiological
state of the organisms. Howeaver, the nature of the changes asso-
ciated with freeze-drying of the soils and their influence on the
extraction of ATP was not fully understood. Storage ~f freeze-
dried soils at 25°C and 150 C led to substantial losses of ATP.
The effects of various pretreatments on the biomass carbon
content of the soils were compared based on the amounts of CO2
evolved from the fumigated and unfumigated soils during the 0-10
day incubation period. Biomass carbon content of the soils decreased
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after air-drying. The concentration of ATP in the biomass of the
fleld moist, air-dried-freeze-dried, and soils incubated with water
did notchange significantly and were similar to the values reported
by Jenkinson and soworkers. The wide biomass C/ATP ratios in the
air-dried soils were thought to be due to incomplete extraction of
ATE. By contrast the ratios of biomass C/ATP in the biomass of the
field moist and the soils incubated with water after freeze-drying
were much lower because more ATP was extracted.

Two soils, viz. the Urrbrae fine sandy loam and the Northfield
clay were fractionated based on particle size and density after dis-
parsions using a Spex shaker or an ultrasonic probe. The content of
organic carbon, nitrogen, ATP and the monosaccharide composition
of the soil fractions were determined. The recovery of ATP from
the soil fractions obtained after dispersion using the Spex mixer was
poor and ATP was evenly distributed amongst the soil fractions. By
contrast after ultrasonic dispersion the concentration of ATP was
high for fractions of diameter 5-2 um and £1 um in the Urrbrae fsl
and silt size particles of the Northfield clay. Determination of the
ratios of the galactose 4 mannose/arabinose -}xylose indicated rela-
tive enrichment of microbial materials but not necessarily the living
organisms in these fractions. A fractionation scheme was formula-
ted based on the amounts of ATP and the organic raterial contained
in the soil fractions obtained by physical means on'y and was used
to study the decomposition of 14¢ glucose in the twc soils.

After incubation of 14c-glucose the proportion of 14 present as
biomass was much higher in tiie Northfield clay than the Urrbrae fine
sandy loam. A range of biomass C/ATP ratios for the labelled
microbial population in the soils incubated with 14 -glucose is
reported. Most of the 14c and ATP in the Urrbrae soil was located
in the £0.5 pm fraction during early stages of the incubation but
subsequently there appeared to be a transfer of ATP and 14 , pre-
sumably as microbial biomass, to the 5.0-0.5 um fraction. The
non-biomass-14c present in the £0.5 pm and the 20-56 um fraction
was largely responsible for the disappearance of 14 from the Urrbrae
fsl as compared to the rapid losses of biomass-14¢ from the 5.0-0.5
um and the 20-5 um fractions of the Northfield clay. Although.the
retention of 14¢ in the two soils was similar, considerable diffe-
rences ware observed in the dynamics of biomass and non-biomass

materials.
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