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PREFACE 

This is the Thirteenth issue of IASRl Statistical Newsletter and covers the 

activities and allied information in respect of this Institute during the quarter 

January-March, 1978. 

I am glad to inform that since the name of the Institute of Agricultural 

Research Statistics (IARS) has been changed as Indian Agricultural Statistics 

Research Institute (IASRI) w.e.f. 1st January, 1978, the issues of JARS Statistical 

N ewsletters would hence-forth be called as "IASRI Statistical N eH•sletter" . 

I hope this Newsletter has been proving useful to the Agricultural Research 

Statisticians and other users. I would welcome and apprecia te any comments and 

suggestions for its improvement in the subsequent issues. 

I am thankful to all the officers and other member of the staff of the Institute 

who supplied the requisite materia l for this issue of the " IASRI Statistical News

letter. I am also thankful to my colleague, Dr. Prem Narain, Jt. Direc~or, for 

going through the final material. 

DAROGA SINGH 

DIRECTOR 

I NDIAN AGRICULTURAL S TATISTICS 

R ESEARCH I NSTITUTE, 

N EW DELHI- 110012. 
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1. RESPONSE TO MICRONUTRIENTS ON RICE IN ALLUVIAL SOILS 

With the drive for higher agricultural production and consequent increase in 

intensity of cultivation, the need for extending research and experimentation on 
micro-nutrients such as zinc, manganese, etc. was felt in early sixties. Introduc
tion of high yielding varieties further emphasised the problem. Accordingly, research 

on various a~pects of the problem have been taken up and also intensified. 

Experiments to evaluate crop response to micronutrients on different crops, 

particularly cereals in various soil groups are in progress. On high yielding and 

locally improved tall varieties, experiments were conducted at the model agronomic 
research centres to study the response to foliar spray of micro-nutrients during 

1967-70. In the series 1971-76, effects of soil application of micro-nutrients were 

tested. On the cultivators' fields, the response to soil application of zinc is being 
studied since 1971. The responses to micronutrients were evaluated over a dose 

of nitrogen, phosphorus and potassium. 

In the alluvial soils, experiments on rice were conducted at the Model Agrono
mic Research Centres at Varanasi, Pura Farm, Bichpuri, Masodha (U. P.); Sabour 

(Bihar), Fallangani, Titabar (Assam); Talab Tillo (Jammu); Kalyani, Hiragachi 

(W. B.) and Yemmiganur (A. P.) during 1967-70 and at I. A. R. I. (Delhi) ; Basu

deopur, Sabour (Bihar); Masodha, Pura Farm, Varanasi (U.P.) and Titabar (Assam) 

during 197 J-76. Results of experiments on cultivators~ fields were available from 
Kanpur, Fatehpur, Faizabad, Gorakhpur (U.P.); Bhagalpur, Saran, Champaran, 

Patna (Bihar); Sibsagar (Assam); Jammu (Jammu) and Chingleput (Tamil Nadu) 

districts during kharif season and Chingleput and Sibsagar districts during rab i 

season. 

Beneficial effect of foliar spray of 10 kg/ha zinc sulphate (Zn) in two sprays 

was observed at Varanasi , Pura Farm, Talab Tillo and Titabar during kbarif and at 

Kalyani during rabi. The responses varied between 4-19 Q/ha but were not consistent 
a~ any of the centres. Foliar spray of 10 kg/ha manganese sulphate (Mn) also in 
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two sprays improved the yield only at Varanasi in one year. Higher yields were 

obtained at Titabar in one yea r to foliar spray of ferrous sul phate (Fe) at 20 kg/ha 

in two sprays. 

Soil application of zinc sulphate (Zn) at 50 kgfha improved the yield of Pusa 

2-21 variety of rice by about 7 kg/ha at Titabar in one year. Response to soil 

application of neither manganese sul phate (Mn) nor sodium molybdate (Mo) was 

observed at any centre. 

Improvement in yield between 1-3 kg/ha was observed on culti vators' fields to 

zinc application in all districts except G orakhpur and Fa izabad. Beneficial effect 

observed at Titabar and Pura Farm on kharif rice were also seen in the trials on 

cultivators' fields in the districts of Sibsagar and Kanpur. Consistency in response 

was observed in the districts of Bhagalpur (2.4 Q/ha) and Patna (2.4 Q/ha) on JR-20 

and Chingleput on IET- 1991 (I 5 Q(ha) and IR-20 (3.5 Q[ha) under irrigated condi

tions during kharif season. 

2. METHODOLGY FOR ESTIMATION OF AREA AND 

PRODUCTION OF CULTIVATED FODDER 

The Government of India have been t ry ing to develop livestock Industry m 

successive five year plans and a number of steps have been initiated with this objec

tive. Its main e;nphasls has been to bring about livestock im provement through 
breeding and veterina ry protection programmes. Unfortunately the impact of these 

efforts has not been quite significa nt. One of the reasons for this position is that the 

avail able resources of livestock feed in our country are fa r too inadequate to meet 

the minimum requirements of the I ivestock. The dairy animals in pa rt icular require 

high-quality greens and other nutri tious feeds throughout the year. Unless efforts 

a re made to increase the output of nutritious feed, the p roductive potential of the 

livestock cannot be realised. At present a major po rtion of livestock feed is 

obtained as a by-product in the production of various crops. A!tho·ugh in some 

progressive areas, th e cultivation of fodder crops has since been taken \lp, steps have 
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to be taken to ensure increasing productio n of nut ritious fodders. This wi ll also 

involve a regular annual review of production of fodder in var ious parts of th e 

country on the lines being done for food-grains at present in order to evalute the 

progress of the schemes for increasing production. Realising the need for a suitable 

technique for estimating production, a begining in this direction was made by 

I.A.S.R.T. in 1972-73 by tak ing up a pilot sample survey for evolving a suitable 

sampling technique for estimation of yield of cultivated fodders in Meerut district of 

Uttar Pradesh and a repeat survey in 1974-75 in Karnal d ist rict of Haryana 

state. Each o f these surveys was ca rried out fo r a per iod of nearly two years·. 

The objective of the surveys was estimation of area and production of important 

cultivated fod ders employing sample survey techniques, to collect by enquiry da ta 

on cultivation practices followed for these crops and estimate nutrient content of 

cultivated fodders. The methodology to estimate area a nd production of cultivated 

fodders developed in the survey is given in this note. 

METHODOLOGY 

The sampling design adopted fo r the su rvey was st ratified three-stage rando m 

sampling with tehsils as stra ta. T he fi rst stage unit was a vi ll age; field under a 

fodder crop . was the second stage unit and a plot of size 5 m X 5 m, t he ultimate 

unit (third stage) o f sampling. A sample o f seventy-five vi llages di stributed over 

the strata in proportion to area under fodder crops, was selected in each survey. 

The selection of villages from each stratum was done independently with probability 

proport ion tq area under cult ivated fodd ers. Fo r selecting the fields for the crop 

cutt ing experiments, lists of all the fodder fields in the selected village was prepared 

for each fodder crop separately after each sowing season, viz .. kharif and rab i, field 

for each fodder crop was selected from the lists by simple random sa mpling. In 

each of the selected fi ~ld, a plot of size 5m X 5m was demarcated rando mly for 

crop cutting experiment. For the purpose of chemical constituents, the harve; ted 

crop from the plot was thoroughly mixed before a sample of I kg. was taken. 

ORGAN ISATION OF F IELD WORK 

The collection o f data was done by the regular f ull t ime staff consisting · of I 5 

field enumerators, 3 supervisors and one Inspector who exercised the administrat ive 

control on the field staff. Each supervisor was assigned five enumerators for the 
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purpose of supervision of field work. The supervisor also attended to field work 
when any enumerator proceeded on leave. T his helped in collection of data at the 
appropriate time and timely conduct of crop cutting experiments. 

For the collection of data, six forms were used which were as foll ows .-

(i) General information regarding the selected village. 

(.ii) Survey of fields growing fodder in the selected village. 

(iii) P articulars of random selection of fields. 

(iv) Particulars of random selection of plot. 

(v) Yield of selected plot. 

(yi) Information on cultural practices followed in the field. 

Details of conduct of survey, ~nalysis of data and the results obtained in 

Meerut survey have been published already and its abstract has been reported in 

July-Sept. 77 issue of this 'News letter'. Results of the Karnal survey have also been 

worked out and a report incorporating these results will be published shortly. The 

salient results obtained in the two surveys are presented below. 

RESULTS 

The est imates of area and production of major fodder crops are presented in 

the following tables :-

Tabie 1-Area in Hectares 

Meerut Karnal 
{Year 1972-73 1973-74 1974-75 1975-76 

Crpof 

Jowar 62,842 43,560 21,583 
(9.8) (4.9) (8.9) 

Berseem 1 I ,695 11 ,987 11,444 14,217 

(12.8) (7.4) (8 .7) (7.8) 

Note Figures iu brackets indica~e per cen! s!au.dard errors. 
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It may be inferred from the above table that the estimites of area under the 

pilot surveys have been obtained with reasonable precision. 

Estimates of yield rates of principal fodder crops are given in table-2 

Table 2-Yield in tonnes per hectare. 

Jvfeerut Karnal 
/Year 

Cropf 
1972-73 1973-74 1974-75 1975-76 

Jowar 

Berseem 

18.4 (3.2) 

45.7 (2.2) 

22.2 (2.6) 

37.3 (3.4) 

Note : I. Figures in brackets represent per cent S.E. 

92.3 (3 .0) 

23.5 (1.8) 

85.0 (3.5) 

2. The yield estimates for berseem represent the total yield of all cuttings. 

The precision with which the estimates of these crops have been obtained 

clearly shows that the sampling methodology adopted can be employed for the 

estimation of area and production of the principal fodder crops annually. 

The other fodder crops namely Bajra, Lobhea Rijka, etc., which are grown to 

a smaller extent are estimable with higher percentage standard errors. The 

methodological studies will contiuue for possible improvement of the technique 

and to cover new crops and areas. 

3. TRAINING ACTIVITIES 

During the quarter under report, an educational training tour programme 

was organised from 4.1.78 to 15.1.78 for the benefit of the students of P.S.C , S.C., 

and J.C ., Courses. They were taken round to various Research Instit utes, Universities 

and aquainted with research methodologies being followed in those organisations. 

During the quarter, the Annual examination of J.C.C. students and Half-yeaqy 

examination of S.C.C. and P.S.C.C. s~udents were held. . 
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4 . BASIC RESEARCH 

A systematic approch to the analysis of Row-column experiments (three dimen

tional experiments) was attempted. D ifferent types of balancing in such experiments 

were evolved. A number of series of designs were obtained for such row-column 

experiments. The problem of balanced factorial experiments was viewed under 

such designs. The efficiency factor of a block design fo r estimating any general 

contrast of treatment effects was obtained in terms of the efficiency factors of a 

set basic contrasts. 

A suitable sampling st rategy was evovled to estimate the population para

meter, mean of a normal population where the number of observations taken on 

each unit is a random variable and is suppo~ ed to follow a Truncated Poisson 

distribution. 

Lactation correction factor and the repeatability of economic characters 

were studied in Sahiwal Cows and Murrah buffaloes. 

5. ADVISORY SERVICE 

During the quarter u nder review, technical advice and guidance was rendered 

to research workers and st udents of Research Institutes, Agricultural Universities 

and other research org:1nisations in planning of their experimental investigations 

and statistical analysisfcomputer isation of their research data as also in regard 
to research projects referred to the Institute by the I.C.A.R . and other 

organisations. Some details of the technical advice and guidance given by the 

Institute during the quarter under review, are given below in brief 

Crop Sciences : 

(i) Comments were offered on the report pertaining to Annual report of 1975-76 

of AICARP, sent by the Project Coordinator AICARP. 
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(ii) Shri N aqvi , Asstt. Economic Adviser was advised m regard to fertilizer 

responses of groundnut in cultivato rs' fields. 

(iii) Officers from M·A.E. Centres, K a raiyarupu and Siruguppa were given advice in 

the planning and designing of experiments. 

(iv) Dr. R.K. Singh, Scientist , Agronomy Division, IARI was advised in regard 

to the analysis of research data of residual effect of fertilizers on wheat a nd 

bajra. 

(v) Officer Incharge, Vine yards, H orticultural Crops IARI, New Delhi was advised 

in regard to various designs of experiments. 

(vi ' Dr. V.K. Patil , Associate Dean (Instruction) Manithwada Agril. University, 

Maharashtra was g iven guidance in respect of design and a nalysis surface 

experiments. 

Animal Sciences 

(i) Miss Gurmit Dhillon, M . Sc. student from Lady Irwin College, New Delhi 

was advised in regard to the stati stical analysis and in terpreta tion of"the 

results of the data o f studies on factors affecti ng poultry ad opt io n. 

(ii) ICA R was rendered advice on statist ical methods pertaini ng to the schemes 

' in the field of animal breeding. 

(iii) Dr. Mathur, Professor of Nutrition, College of Animal Sciences, Bikaner 

was advised on the procedure for analysing animal nutrition data . 

(iv) ADG. (AP&B), ICAR New Delhi was rendered advice and offered technical 

comments on the final reports on the following projects sponsored by the 

ICAR and other research projects for enabling the pannel fo r Animal produc

tion and Breeding to scrutinize the progress of the projects. 

( I) Improvement of broiler through mass selection-P.A.U. , Ludhiana, 

Punjab. 

(2) Studies on the abaptability and performance of Local x Land Race 

crossbred pigs-R.A.U., Bihar. 
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(3) Improvement of sheep and wool on Regional Basis-BanibalfReasi, 

(J & K.) 

(4) Statistical studies of data collected under the Angora Breeding scheme

Himachal Pradesh , 

(v) Shri A. D. Godbole, Deputy Director, office of the Director of Animal 

Husbandry, Maharashtra State, Poone·l was advised on production of 

est imating the breeding work of dairy cattle. 

(vi) Dr. D . R. Rangra, Director, Central Cattle Breeding Farm, Suratgarh 

(Rajasthan) was advised in regard to progeny testing scheme. 

(vii) Dr. M. N. Narsimhan, Director, Central Tasar Research Station, Central Silk 

Board, Ranchi was advised in regard to the statistical analysis of 14 x 14 

diallel cross on silk worm data. 

Sample Survey Investigations 

(i) Advice was given to Shri J.P. Singh, Assistant Prof., OUAT, Bhubaneshwar 

for his Ph. D. problem relating to resource allocation. 

(ii) The Director of Extension, Min. of Agriculture and Irrigation, New Delhi was 

advised in regard to the procedure for demarcation of plot of 0.2 hectares and 

calculation of yield for the All India Corp Competition Scheme. 

6. FIELD WORK 

(a) Field Training 

During the quarter under review, field training was imparted in conrtectlo:it 

with the projects mentioned below at the places shown against them. 

(i) Post harvest forecasting of sugarcane-Kolhapur (Maharash~ra). 
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(ii) Experiments on cultivators' fields-U.P., Rajasthan, A.P. , Maharashtra, and 
K arnataka states. 

(iii) Index of cost of raising calves and study of changes in rearing practices in 
rural a reas, Haryana-New Delhi. 

(iv) Sample surveys for methodological investigations into HYVP - Punjab and 
Haryana (Chandigarb). 

(v) Pilot sample survey for estimation of number of pigs slaughtered and study of 
attendant swine practices-New Delhi. 

(b) Inspection and Supervision of Field Work 

During the quarter u nder review, inspection and supervision of the field work 
of the fo llowing projects was carried out at the places/areas mentioned against 

them. 

(i) Index of cost of ra ising calves and study of changes in rearing practices of 
bovines in rura l areas, Haryana-Hissar district (Haryana). 

(ii) Sample survey for methodological investigations into H.Y.V.P.-Delhi , Pat iala 
and Jullundur districts of Punjab State. 

(iii) Pilot sample survey to evolve a sampling methodology for esti mation of losses 

taking place in the marketing and price spread at various stages and cost of 
cultivation of important vegetable crops- Delhi and Ahmadabad (Gujerat). 

(iv) Pre-harvest Foreca,ting of yield of sugarcane-Meerut d istrict (U. P.) and 
Kolhapur distt. (Mahrashtra). 

7. ABSTRACTS OF PAPERS P UBLISHE D 

(i) Dharamend ra Kumar and Narain, P. Inbreeding in Sahival herd and its impact 
on economic charaeters. Indian Vety . M ed. J . 1, pp . 27-34, March, 77. 

The imbreeding coefficient of Sahiwal cows maintained at Livestock Farm, 
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Chak Ganjaria, was worked out, tracing the pedigree of the cows .born in 1972 at 
the Farm. Out of 164 cows, only s: cows were found to be inbred. Considering 
the pedieree upto five previous generations, the overall inbreeding coefficient worked 

out to be 9.6% ranging from 1% to 27% . 

Fo r studying the effect of inbreeding on various economic characters, the 
regression equations in respect of lactation yield, lactation period and calving 
interval were obtained as given below: -

Characters 

Lactation yield 

Lactation period 

Inter-calving period 

Fitted equation 

y= 1497.20 -1415.73x+ 947.64x2 

y= 286.9541 - 57.8435x- 1632.5977x2 

y= 421.6 l + I 29.57x + 626.69x2 

On the basi~ of the above equations, the impact of adverse effect on these 
characters was worked out and predicted in quantitative terms. The lactat ion yield 
and lactation period were found to decrease by about 20% and 47% , whereas inter
calving period was estimated to increase by I 9% in the inbred cows having 27% 
inbreeding coefficient as compared to those having 1% . Further significant cumu
lative adverse effect of inbreeding in the herd was observed after 4% inbreeding 
coefficient. Consequently, in order to avoid fur ther inbreeding, which adversely 
affects vigour and reproductive performance of the herd, immediate steps need to be 
taken to bring fresh blood from outside so that further deterioration in the herd 
may be avoided. 

(ii) JAIN, J.P., NARAIN, P. Accuracy in predicting the breeding value on the 
basi s of individuals' own merit and that of its relatives in inbred populations. 
J. Anim . Sci. 44 (1 2); pp. 939-946. 

A study on the accuracy in predicting the breeding value of an andividual 
for populations undergoing inbreeding with pa rticular reference to poultry, 
was presented. Six procedures based on combining inform ation from various 
sources were discussed in detail. The effect of inbreeding was clearly brought 
out in all the cases. The relative accuracies of the various procedures were 

discussed theoretically and numerically. 

(iii) MARU1IRAM, B., JACOB, T., SAMPATH, S.R. and AMRITH KUMAR, 
M. N . Nutritional ·status of cross-bred cattle under village canditions-A 

case study. Indian J. Anim. Prod. 7 (1-4), pp. 58-62. 
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A study of the nutritional status of crossbred cattle under village 

conditions at four cross breeding centres was made on the basis of data on 

DCP and TDN available through various feeds fed to the cattle. The extent 

of overfeeding or under feeding was assessed thanking into consideration 

the milk yield and body weight of the animals. The results showed that 

animals at Vikasnagar, Chalakudy and Nayyattinkara centres were generally 

overfed, while those at Visakhapatnam centre were overfed to a lesser extent. 

It is emphasized that periodical surveys based on appropriate sampling plans 

should be carried out to assess the availability of feeds and their quality and 

the nutritional status of animals at different cross-breeding centres so as to 

ensure proper utilization of scarce feed resources. 

(iv) PURl, P.D. and NfGAM,A.K. Balanced block design. Communications in 

Statistics, A6(12), 1977. 

In the present paper an attempt has been made to characterise and unify 

the three different concepts of balancing in incomplete block designs, namely 

(i) variance balance, (ii) efficiency balance and (iii) pair· wise balance. Simple 

characterizations of variance balance and efficiency balance have been given 

using the P matrix. A method of constructing efficiency bal anced (EB) and 

variance balanced designs has also been presented. 

(v) PURl, P.D., NIGAM,A.K. and NARATN, P. Supplemented block designs. 

The Indian Journal of Statistics. V ol., 39. Series B, Pt. 2, pp. 189-195, 1977. 

The construction and analysis of a class of supplemented block designs 

which are part ial ly efficiency balanced have been discussed. The orthogonally 

supplemented balanced designs are found to be a particular ca<e of such 

designs. The designs are easy to construct and can be analysed with great ease. 

These designs are useful for plant breeding trials and are similar to augmented 

designs. 
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8. PAPERS ACCEPTED FOR PUBLICATION 

(i) BA THALA, H. V.L. and SHARMA, H.L. Measurement of leaf area in 
Sugarcane. Cane Grower's Bulletin. 

(ii) JAIN, J.P. Stochastic models for structure of dairy female population. Jour. 

Ind. Soc. of Agri. Srat. 

(iii) NARAIN, P. and KUMAR, Dharmendra. Lactation correction factors in 

Sahiwal cows and Murrah buffaloes. Indian Jour. of Dairy Science, Sept .
Dec. 1978. 

(iv) SINGH, B.N. and PANDEY, R.K. Impact of new technology on labour 
employment. M onpowor Journal 

(v) SINGH, M . and DEY, A. On analysis of augmented designs. Biometrika. 

(vi) WIN, KYI and RA£, S.C. Analysis of experiments involving rankings in triad 

comparisons. Jour. Ind. Soc. Agri. Stat. 

9. I.A.S. R.I. PUBLICATIONS 

(i) LEELAVATHI, C.R., KRISHNAN, K S and SARUP, SHANTI. Project 

report o!l the statistical analyis of seasonal agronomic experimen ts a t model 

agronomic research centres, 1975-76. 

(ii) LEELAVATH£, C.R., KRISH\!AN, K.S. and SARUP, SHANTT. Project 

report on the statistical analysis of seasonal agronomic experiments at model 
agronomic research centres, I 976-77. 

(iii) LEELAVATHI, C.R, KRISHNAN, K.S. and SARUP, SHANTL A Mono

graph on crop response to micronulrients. 

(iv) RAUT, K.C. and SINGH, D. Hand Book on Methods of Collection of 
Agricultral Statistics in India. 

(v) SINGH, D., SINGH, PADAM and KUMAR, PRANESH. Handbook on 
sampling methods. 
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10. ABSTRACTS OF DISSERTATIONS APPROVED 

Diploma 

SETHI, A.S. Some studies in rat io and regression methods of est imation. 

For finding the bias and variance in the usual ratio method of estimation, it 
is necessary that all the sample means (x ) for auxiliary character should be positive 
and smaller than twice the population area (X ). In populations where the auxiliary 

character is highly variable, this condition is not likely to be satisfied. One way 
out for this situation may be a proper strati fication in which the above condition 
is satisfied within each stratum. In situations where this type of prior stratification 

is not done, a resort t o post stratification may be worthwhile. In the present work 

the use of ratio estimator with post stratificat ion has been investigated. Various 
alternative situations were considered and corresponding estimators of the popula
tion total, and thei r variance have been worked out. 

In many situations, ch aracters under study and the auxi liary characters were made 
of various components. Sometime~ the two characters are more highly correla
ted for inqividual components rather than for the aggregate characters as such. In 
the present study the application of component wise 1 atio and regression estimators 
were investigated. The efficiency of suggested estima tors were illustrated with the 
help of three examples. (Guide : Shri. A.K. SrivaHava) 

M .Sc. Degree. 

R AM KUMAR. Sampling approach for determining the optimum number o f 
rainguages required to est imate the precipitation . 

The present study was undertaken with the objective of determinin g the opti
mum number of raingauges required to estimate the th ree rainfall parameters, viz. , 
(i) Mean annual ra infall (ii) Average daily rainfall (iii) Maximu n.-24 hours rainfaJI 
with a reasonable degree of precision. For the purpose of this study, the basic data 
pertaining to these rainfall pa rameters for a period of 48 years ( 1917-1965) from 85 
rainguage st ations spread over seven coastal districts of Andhra Pradesh were 
collected from the Indian Meteorological Department. The data were subjected t o 
statistical analysis using the techniques of (i) Multiple regression method and 
(ii) Sampling methods, For applying multiple regression method, key stations were 
first selected on the basis of independent order of correlation and progressively 
included in the regression equat ion one by one, whereas in the case of sampling 
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method, samples of varying sizes were drawn using simple random sampling and 
stratified sampling techniques. Stratification was done with respect to the chantc
ters, (i) Geographical boundar ies, (ii) Altitude and (iii) Total annual rainfall. Equal, 
proport ional and optimum allocation were considered for the select ion of samples 

from different strata. 

The re~ ults showed tha t 12,21 and 19 ra in-guages respectively would be 

adequate to estimate the three parameters by regression method with R
2
= ·95. The 

st ratification is based on total annual rainfall resulted in higher efficiency o f the 
estimate of mea n annual rainfall by 48 per cent for a sample size of 12 ra in-guages 
and by 59 per cent for sam ple size of 16 rain-guages selected with optimua alloca
t ion. The criteria of st ratification like altitude, total annual rainfall were found to 

be equally efficient or less efficient for estimation of the different parameters. 

A sa mple of 12 rain-guages selected with optimum allocation in strat ified 

sampl ing based on altitude or tota l annual rainfall , estimated the average daily 
rainfall with 6.4 per cent S.E. which was Jess than that obtained by any other 
method. With sample size of L.O rain-guages, S.E. was 5 per cent . The standard 
error for t he o ther parameters namely, ma)(imum 24 hours rainfall was 12.6 and 

10.0 per cent respect ively for a sample of 12 and 20 rain-guages. 

Thus, 12 to 20 ra in-guages would seem to be adequate to estimate the different 
rainfall parameters with reasonable precision resulting in considerable saving of 
time and effort (Guide: Shri S.K Rahja) 

11. CO MP UTER SCIENCE AND NUM ERICAL ANALYSIS. 

(a) Computer Utilisation 

The Computer Division is equiped with two computers an IBM 1620 model II 
and a Burroughs 4700 third generat ion system along with other unit record machines. 

D uring the quarter under report, the Computer Centre worked during normal hour5 

working. The centre caters to the data processing requirements of research 

workers, students from various ICAR Institutes and Central Agricultural UJJi-
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versiti~s and Agricultural Colleges. About 2360 jobs were processed and 1420 

programmes tested on the B-4700 system. On IBM 1620, about 350 different jobs 

were processed and 190 programmes tested. Apart from this, block time of about 

three hourse per day was allotted for processing the job of Tata Consultancy 

Services, Bombay after the normal hours of working. They utilized about 120 

hourse during the quarter under report. 

(b) Programming Facilities 

During the quarter under report, about 30 Fh. D. and 45 M. Sc. students 

and 34 other research workers were given help in processing of their data on the 

Electronic Computer. For them, about 70 new programmes were developed . 

(c) Training Activities 

T o acquaint various scientists of different divisions of IASRT with the working 

of the new computer and the softw~re available with, it, a training course in 

computer programming was organised from 6th March, 78 to 14th April, 78. 36 

scientists from different divisions of the Institute participated in this tra ining. In 

addition to this, nine scientists were selected for training in operation of the new 

computer. During the tra ining period each of these scientists attended the 

operational duty on B-4700 system for about two hours in a week. T he new 

computer system accepts cards punched in EBCDIC codes and to meet this require

ment t hree ICL 73/ 1 Punching Machines with EBCDIC punch codes were installed. 

(d) M .T. Unit 

D uring the quarter, work relat ing to various projects/ chemes undertaken by 

IASRI numbering over 30, were taken up for punching and processing. M.T. Unit 

continued to extend punching of data processing fac ilities to a large number of 
research workers/scientists and students of IARI, and other Agriculteral Institutes 

under ICAR and various Agricultral Universities in India. Guidence in data 

preparat ion was provided to a large number of students and scientists. During 

the quarter, approx, 3. S lakh cards were punched , 9 jobs on collator, 50 reproduc

tion and 634 listing jobs were completed . 

(e) Visitor 

Prof. Carl. F. Kossack, Department of Stati stics a nd Computer Science, 
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University of Georgia, A them, Georgia(U.S.A.) visited the Institute as a Consultant 

under the U NDP/UNESO Project during 27th December, 77 to 12th M arch, 78. 

During his stay he discussed the various activities of our Computer Centre. He 

. visited a number of ICAR Institutes and some Agricultural Universities along with 

the Director, IASRI and Dr. S. S. Pillai, Head of Computer Centre. 

They studied the data processing requirements of these Institutes and Universities. 

He also gave his reco mmendation for installation of additional d ata processing 

equipment according to the needs o f these Institutes and for the future expansion 

of the Computer at IASRI. 

12. LIBRARY 

(a) During the quarter under report, 456 books on various subjects were added 

to the Library of the Institute and the following reprints were procured for 

distribution. 

Sl. No. Author 

I. Singh, Daroga and Singh, 

Padam 

Title Source 

New s; stematic sampling Jr. Stat. Plan . L Infe

rence, 163-177 (1976). 

2. Singh, Daroga and Raut, Regional imbal ance in Indian Farming, Sep. 

K. C. livestock development. (1977). 

3. Dey, A. and R a ma-

Krishna, G.V .S.R. 

N ote o n orthogonal main 

effect plans. 
Technometrics, 

N ov. (1 977) 
19( 4), 

4. Dhara mendra Kumar and Inbreeding m Sahiwal Ind. Vet. Med. Jr. 

N arain , Frem. herd and its impact on (27-34), March, l 977. 

economic characters. 

s. Gopalan, R . and Dey, A . On robmt experimental Sankhya, 38 (3) 267-

designs. 299, 1976, Sr. B. 



6. Jain, J. P. and Narain, 

Prem. 

7. Khosla, R. K. 
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Accuracy in predicting Ind. J. Anim. Sci. 44 

the breeding value on the (12), 939-946, Dec , 

basis of the individual's 1974. 

o wn merit and that of its 

relatives in inbred popu-

lation. 

Techniques for assessment Ind. Jr. Agri . Sci., 47(4) 

of losses due to pests and April , 1977. 

diseases of rice. 

8. Maruti R am , 

Jacob, T. etc. 

B. and Nutritional status of Ind. Jr. of Anim. Pro -1. 7 

crossbred cattle under (l-4 ), 58·62, March-

village conditions-A case Dec. 1976. 

study. 

9. Nigam, A. K. Nearly balanced Sankhya, Sr. 'B' 38 (2), 

incomplete block design. 1976. 

10. Puri, P. D. and Nigam, Balanced block designs. Comm. Statistics Theo. 

A.K . Math. A6( 12) 

l I 7 1-1 I 7 4, I 977. 

1 I. Puri, P .D. and Nigam, Supplemented block desi- Sankhya Sr. 'B' 39(2), 

A ,K. gns. 1977. 

(b) During the quarter under report , the Libra ry remained open from 8 A.M. to 

8.00 P.M. and nearly 3600 persons visited the Library for consultation. 

13. SEMINAR ASSOCIATION 

The General Body meeting of the Seminar Association was held in Jan., 1978 

in which the activities of the Association were reviewed. The following were 

elected as office bearers of the Semina r Association for the year 1978 :-



1. Dr. Padam Singh 

2. Dr. M.G. Mittal 

3. Sh. V .K. Gupta 

4. Sh. H.V.L. Bathla 

5. Sb. B.C. Saxena 

6. Miss. Ranjana Aggarwal 

7. Sh. U.N. D ixit 

8. Sh. S.N. Mathur 

9. Sh . Chandrahas 
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President 

Secretary & Representative of the Division of 

Sample Survey Methodology. 

Representative, Division of Training and Basic 

Research. 

Representative. Division of Statistical Research in 

Crop Sciences. 

Representative, Division of Statistical Research in 

Animal Sciences. 

Representative, Division of Crop Foreca ting 

Methodology. 

Representative, Division of Econometrics. 

Representa tive, Division of Computer Science and 

Numerical Analysis. 

Representative, Departmental Students. 

10. Sh . A.K. Vashist Representa tive, Regular students. 

During the quarter, 8 Seminars were held. The details of these seminars are 

given below : -

D ate Speaker 

20. 1. 78 Dr. M.G . Mittal, 

Scientist (S-1) 

Topic 

Some sampling strategies for overlapping 

clusters. 

10. 2. 78 Dr. Pad am Singh, A sampling scheme with varying probabilities 

·scientist (S-2) without replacement. 

17. 2. 78 D r. Jagbir Singh, On Minimum Variance Unbiased Estimation 

a nd Sr. Professor, J.A.S.R.I. of Densities. 

24. 2. 78 (Professor, Deptt. of Sta-

tistics, Temple U niver

sity, (U. S. A.) 



3 . 3. 78 Shri P. Gangadharan, 

M. Sc. student 

17. 3. 78 Dr. D .V. Subbarao, 
Scientist, (S-1) 

10. 3. 78 Shri A.K. Sr ivastava, 
Scientist, (S-1) 

3 I. 3. 78 Shri K.S. Krishnan, 
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Model Building. 

Stratification involving multi-characters. 

A PS Sampling scheme. 

Some studies relating to precision of 
Head, Division of Statis- experiments. 

tica l Research in Crop 

Sciences. 

14. PAPER PRESENTED AT INTER-ORGANISATIONAL SEMINARS 

WORKSHOPS, ETC. 

During the quarter under review, papers by the officers, members of the staff 

and students of the Institute, were presented at Inter-organisational seminars, work

shop, etc. , The titles and authorship of papers presented and the particulars of 

the semin ars, work,hops, etc. at which these were presented are given below : 

(i) 65th Session of the Indian Science Congress Association held during 2nd to 7th 

January , 1978 at Ahmadabad. 

SINGH, D . and PANDEY, R.K. Agricul tural education and rural d eveloj::

ment. 

(ii) Symposium on Data analysis and Statistical Computation held during the 65th 

session of the Indian Science Congress Association at Ahmadabad f rom 2nd to 

7th January , 1978. 

NARAIN, P. Analysis of anima] breeding data with mul t iple char:Jcters on 

computers. 

(iii) Annual Workshop 011 Operational R esearch Projects held at N D. R.J., Karnal 
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fram 2nd to 4tlz February, 1978. 

PAN DEY, R.K. and R AHEJA, S.K. Evaluation of constraints in increasing 
yield in operational research projects and high yielding crops. 

(iv) Workshop on Pesticides Residues with special ref erence to sampling techniques 

organised by the Division of Agricultural Clzemica/s at the JAR!, New I>elhi 

during March 20- 21, 1978. 

NARA lN, P. Statistical basis of designing experiments for residue analysis 

with special reference to sampling techniques. 

15. PARTICIPATION IN INTER-ORGANISATIONAL SEMINARS, 
WORKSHOPS, ETC. 

During the quarter under review, officers of the Institute participated in inter 

organisational seminars, workshops, etc. The names of the officers who parti

cipated and the particulars of the seminars, workshops, etc., are given below : 

(i) General Anniversary M eeting of Indian National Service Academy held at 

Ahmadabad on 2nd January, 1978. 

Dr. P. Narain. 

(ii) 65th Session of tlze Indian Science Congress Association held at Ahmadabad from 

2nd to 7th January, 1978. 

D r. D. Singh, Dr. P. N arain and Dr. R.K. Pandey. 

(iii) 14th Dairy Industry Conference held at Bangalore from 18th to 20 January, 

1978. 

Dr. K.C. Raut. 

(iv) Annual Workshop on Operational Research Projects held at N. D.R.l., Karnal 

from 2nd to 4th February, 1978. 

Sh. S.K. Rabeja, Dr. R .K. Pandey and Dr. B.B.P.S. Goel. 
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(v) All India Libran· Seminar held at New Delhi during 13th to 15th Feb., 1978. 

Sh. S. S. Srivastava. 

(vi) 5th International Wheat Genetics Symposium held at Vigyan Bhavan, New Delhi 

from 23rd to 28th Feb, 1978. 

Dr. P. N a ra in. 

(vii) Mini-Workshop on " Pesticide Residues with special refereuce to S ampling Techni

ques" organised by the Division of Agricultural Chemicals of the I.A.R.I., New 

Delhi during March 20-21, 7978. 

Dr. P . N a rain . 

16. M ISCELLANEOlJS 

(a) Appointments, Promotions, transfers, etc. 

Appointments. 

(i) The following Scientists 'S' have been a ppointed to S-1 Grade of A. R. S. 

w. e. f. I. 7. 76. 

1. Sh. K. R . R ajagopalachar 

2. Sb . B. L . K a ul 

3. Sh. H . B. Chowdhary 

4. Sh. T . B. Ja in 

5. Sh. S. N . Arya 

6. Sh . Y. R. Deshmukh 

7. Sh. N. K . Ohri 

8. Sh. M . L. Chaudhary 

9 . Sh. Sa tya Pal 

10. Dr. Bhagat Singh 

11. Shri M. S. Batra 

12. Sbri S. R . S . Arya 

1.3. Shri R . L. R astogi 
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(ii) Shri P . N. Bhargava, Scientist S-2 has been appointed to S-3 grade of 

A. R . S. w. e. f . 1. 7. 76. 

Transfers 

(i) Dr. K. L. Chawla, Audit Officer of t he North ern Ra il way was on 

deputation as Accounts Officer in this Institute, has been relieved o f h is 

duties w. e. f. 26. 12. 77 (F N) to join the Post of Senior Management 

Analyst in the office of Tndidn Institute of Public Administra t ion and 

Shri P. N. Vali, A udit Oflicer of the No rthern R ailway j oined as Accounts 
Officer at I. A . S. R . I. in place of Dr. K . L. C hawla w. e. f. I 0. 3. 1978 

(AN) . 

(ii) Shri Bharat Smgh, Scient ist (S) on his appo intment as Programmer has 

been relieved of his duties at IASRI w. e. f. 12. 1. 78 (AN) to join the 

U.P.S.C. on foreign service terms and condition. 

(b) Staff Research Council 

The Staff Research Counci l mee ting was held o n the 10th January, 1978 to 
I 

consider the progress of t he continu ing projects and to discuss the technical 

programmes of the new projects to be undertaken during the year 1978-79. M cst 

of the new projects put up fo r approva l had direct bearin g on the integrated rura l 

development . In view of the importance of crop fo recasting, D irector stressed 

that every scientist sho uld strive in the development of proper statistical metl10-

dology in crop forecast ing. Further, it was decided that the Jn~titute shc uld select 

one village located at a distance of 15 to 20 kilometers from the Institute and all 

possible help sh ould be rendered to the villagers fo r the ir upliftment by the 
Institute's staff. 

(c) Otht:r Information 

(i) Dr. D . Singh, Director, a ttended F ifth meeting of the Sub-Committee 

for ISO/TC 69 work, E.C. 3:9 on 9th January, 1978 at New D elhi. 

H e delivered. a t a lecture on Role of Statistics in Agril. Anim. 

Husbandry R esearch t o the ISS tra iness at CSO on 3rd M a rch, 78. 

He also delivered two lectures on (1 ) Crop Forecasting M ethodology 
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and (2) L ogic of experimentation and Statistical Inference, at Jodhpur 

University Extention Service on 24th & 25th Feb. , 1978. 

He attended High level Co-ordination Committee meeting on Crop 

Estimation Surveys on 17.3.78 at Chandigarh. 

Dr. D. Singh, also visited Bangalore, Hissar, Nagpur, Akola in the 

months of Feb. & March, 1978 in connection with the assessment of 

computational requirements of the Universities as well as that of ICAR 

Institutes. Dr. Singh was accompained by Dr. S.S. Piliai, Sr. Scientist 

and Sh. Carl F. Kossack, Consultant under the UNDP/UNESCO Project. 

(ii) · Dr. P. Narain, Sr. Professor delivered two lectures in the Department 

of Statistics, Punjab University, Chandigarh on the 13th and 14th January, 

1978 on " The statistical properties of conditional distribution under 

steady flux o f mutations". 

He also delivered a series of extension lectures entitled " Utilisation 

of non-additive genetic variance for improvement of econom ic characters", 

a t Punjabrao Krishi Vidyapeeth, Akola, Maharashtra on t he 6th , 7th a nd 

8th March , 1978. 

He was appointed a member of the Standing Committee of Academic 

Council on "Faculty's students problems and discipl ine". 

He had technical discussions with Dr. J.G. Rowell, of the ARC 

Statistics Group o f the Department o f Applied Biology, Ca mbridge. 

He acted as overall Supervisor of the Agricultural Research Service 

Examination held from 1st to 4th Februa ry, 1978. 

He attended a meeting of the Breeding Policy Committee of the 

Indo-Newzealand Crop Improvement Project (Operational Research 

Project) at H.P. University, Agricultural Complex at Pala mpur on t he 

14th February, 78. 

He also attended the meeting of the Working Group on Agricul tural 

Statistics in the Directorate of Economics a nd Statistics on the 25th 
February, 1978 and a meeting of the Executive Committee of the Indian 
D airy Science Association on 1st March, 1978. 
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He attended a meeting of the Committee of Experts of Millitry Dairy 

Farms on the 17th March, 1978 and presented a revised plan for evolving 

a new bread of cattle with the help of animals avil aable at Military 

D airy Fa rms. 

He attended the 2nd Meeting of the Achievement and Audit Commi
ttee of the Central Marine and Fisheries Research Institute, Coch in from 

28th to 3rd April, 1978 and visited a number of marine fisheries research 

centres at Cochin, Calicut, Mangalore, Karwar and Panjim (Goa). He 

also attended the meeting of the Sub-Committee to decide about the 

continuance or otherwise of the research centers/stations of the CMFRJ, 

Cochin during 28th to 31st March, 1978. 

He was nominated a member of the Board of Studies of the Depart
ment of Statistics of R ajasthan University. 

The name of Dr. Narain was included in the India's WHO's WHO 

1977-78 by ALPHA Publications, New Delhi. 

At the General Anivcrsary meeting of the Indian Na tional Science 

Academy held at Ahmedabad on 2nd January 1978, Dr. Narain signed 
the Fellowship Regi!>ter and received from Dr. R . R amann a, Present of 

the Academy, the scroll certifying his election to tl)e Acade_my. 

(ii i) Shri S.K. Raheja, Sr. Scientist, delivered lecture to 9th batch of I.S.S. 

recruits on " Assessment of high yielding varieties programme" on 20th 

January, 1978 at C.S.O., N. Delhi. 

{iv) Dr. K.C. Raut, Sr. Scientist delivered a lecture on "Statistical r~search 
in the field of a nimal sciences" to the I.S.S. direct recruits at C.S.O., 
N . Delhi on 18th January, 1978. 

(v) Dr. S S. Pallai, Sr. Scientist visited (i) Punjab Agricultural University 
Ludhiana, (ii) N .D. R.I., Karnal, (iii) Haryana Agricultura l University 

Hissar, (iv) University of Ag. Sciences, Hebbal, Bangalore, (v) Indian Insti

tute of Agricultural resea rch, Bangalore, (vi) Medras Veterinary College 

Madras, (vii) Vellayani Agricultural College, Trivandrum, (viii) Central 
Marine Fisheries Research Instt., Cochin, (ix) Central Institute of 

Fisheries technology, Cochin and (x) Central Soil Salinity Research 
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Institute, K a rnal, to study the computational requi rements of the 

Institutes. 

(vi) Dr. A .K. Nigam, Scientiest (S-2) worked as Abstractor for research 

papers published in inter-national journals for (i) Executive sc[r~es 

Institute, U .S.A. and (ii) Zentral blatt fiir M athematik. 

(vii) Sh. P .C. Bose, Information System Officer attended the tn'!Thical 

consultation of Agris. Pat ticipating Centres at Rome (Italy) ... ffP~f"M!):rp 

to 17th march, 1978. He also made observational study tourr ~~rPtiJffos 

Information and D ocumentation centres includin g PUDOC, W$QEN
INGEN (The Nether-lands) and Systems Division of cJJ3~WJen-1t\V~ 
Agricultural Burea ux at Slough (United Kingdom) fr01h fm:th ltif;~;;s 
March, I 178. . 1 15 ~ FJ;TF Fn~f:;-p 

(viii) Shri A.K. Shrivastava delivered lecture o n "SuiWefS'Pon<Wr'G1"1fSi m<4 ~ 
vegetables" to I.S.S. probationers at C.S.O. f5m 1;,; 'YT~T~ <J3'517lfp 

(ix) Miss N.K. C haudhry, Shri G.V.S.R. Krisbna,Ei st'C~8.3f~~ha~'t1ftleal}(F-1 
Smt. Asha Saxena completed their 3 months traiqir(g;~rsr:fiatf.Vh<f~n~t~ 

Staff College, H yderabad. f. 'T'PT;;'P fr TF>l7iP f:n~~ 

(x) During the quai ter under rev iew, the ofti8eil~n%d firetB\-?<PepftBeYil·P' 

}+ ted the Inst itute at the meetings o f the ICA~~1jifi~~ne-Jt;pfJ~~p: 

o;plr-p ~ a~ainst their names: .f5 1:ill51 f.l5 F;>TP'i'S' <15 fn;: f[§ 
~TJ ;_;n:;'P S~f'lf. ·"fli· T}.,r ishnan Scientific P~f#lrff>r,r~fP~l)~ ~~ 
_,., . ,.. ,. Science. -:) ;:; ~ :':l .r- ::: · .r.. 
qo F l?iliW ;p ·~TpT;>P I ~T; t !iii h ~=71 I ,'f 171~15 I I iF I 'R'TFW I'IJ 

F'WlJ£~ "9f1P~ff'T#~ T5fl5Yn+ ~ ~~ientific( a ~~~~~f~ If;~irf~ffll t\¥H}oy~ 
_,., ,. ,. +. ~ ..,.::' ~fodus:tsJecbnology . . ,.. 

f.li FF.i·tT~ ,., YT"Pn'P )qo 7TF' t+ ~"'"lfi oJF 'iP m;l? Y17S F ~eJ-9'e;.P ~ TYT] FTJS1F 

r;l_rrTJ cry~ :h-J~~ l~l? wll ~tW~;~n,BrJ:,swr ilJM~ frs~~Gf~ ~,i1 
.,. ¥.: ~ ,.. ::~ - B10cbemftcy . ~ :':l .,.. 

"JtTf$"Pl7 1Fl~ T5 ld 'r>Tt HF'f.l l+ )!e;-¥~~j Hfi ? ;1 F.I'fi.Yili Hl'S'iiJl TTUH'Y1~ TUf5"PlJ 
~ Dr. K. . Ane~a . , Sc1enti c anne .or IS en s. .,.. 

l?P:lt~';J T5~~JiS 1:1' TU~"PF 1i FfF l?£7'R I ~; 15F;r 7ffi fl'Jp f;; lll+TJfj lf "f5'iiTY ':fi!?lZ 

F;;TP7S UTi? pl~'j? FF>ff5iTJ Tili f~T$ if5;5TP5i' ,F;;n·5t; Tif5 fa;: PJf"J:! IH'§ TT5V1"P1 

TiP f~lBPE' f.r f"P7r if5'91fv nn5 TFT'if "F;r-n fifiTJ "if r'rtT-~l"Plifll }TI;p~ li 
I ~ lFT'fF Fl'?'fFl~ 
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