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PREFACE 

This is Vol IX, No. 1 , issue of 'IASRI Statistical Newsletter' and covers the activities 
and allied information in respect of this Institute during the quarter January-March, 1983. 

I hope this Newsletter has been proving useful to the Agricultural Research Statisti
cians and other users. I am glad to inform that a new chapter " Abstracts of Seminar 
Talks", has been introduced from this issue onwards for the benefits of the Research 
Workers. I would welcome and appreciate any comments and suggestions for its 

improvement in the subsequent issues. 

I am thankful to all officers and other members of the staft of the Institute who 

supplied the requisite material for this issue of the "IASRI Statistical Newsletter" . 

I am also thankful to S/Shri Som Dutt. M.S. Kakran, Anil Kumar Shalla and Shri R. Dutt 
for the help rendered in compilation and printing of this Newsletter. 

PREM NARAIN 
DIRECTOR 

INDIAN AGRICULTUR AL STATISTICS 

RESEARCH INSTITUTE, NEW DELHI-110012 
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1. LABOUR UTILISATION IN MAINTENANCE OF POULTRY AND EGG 

PRODUCTION IN COMMERCIAL POULTRY FARMS 

The Ind ian Agricultural Statistics Research Institute carried out two pilot surveys 

tor the~estimation of cost of production of poultry and eggi at the commercial poultry 
farms in Hoshiarpur district (Punjab) and Delhi area during the Fourth Plan period. A 

detailed. study on utilisation of labour in poultry keeping was made using the secondary 
data collected in these surveys . The study provided information on pattern of distri bu

tion of human labour on relationship between productivity and labour input and also 

on norms on labour utilisation for p roperly channelising the available labour. Some of 
the salient results are discussed in the fo llowing paragraphs. 

The data from 119 farms in Punjab and 101 in Delhi tor one complete year were 

utilised. In Punjab 103 farm• utilised on ly family labour (type 1), 2 only paid labour 

(type II) and 14 both paid aa well as family labour (lype Ill) whereas in Delhi these 

figures were 43, 24 and 34 respectivel y. In farms which utilised only family labour, 
poultry keeping was the main occupation of 1 1 per cent of the adult male workers and 

1 per cent of female workers in Punjab and I 7 per cent of rna les and 16 per cent of 

females in Delhi About 40 per cent males and 36 per c ent females in Pu njab and 36 
per cent males and 3 0 per cent females in Delhi had poul try keeping as their subsidiary 

occupation. 

Out of the total available family labour 44 per cent of men and 25 per cent of women 

in Punjab and 50 per cent of men and 33 per cent of women in Delhi were e otgaged in 

the poultry w ork. In Punjab about 71 .7 per cent of the total labour force were men, 

26.6 per cent women and 1 . 7 per cent child ren while in Delhli about 82 per cent of the 

total labour force were men and the rest women. Th e extent of utilisation of 

man labour was more than that of w oman in all types of farms. The participation of 

labour was almost of the same order in each season. 

The correlat ion coefficient between egg prod uct ion and l abour input was 0.68 in 

Punjab and 0.86 in Delhi . Taking egg production as dependent va~iable and labour 

input as an independent var.iable. it w as foun d that the Cobb- Doug las function accounted 

for maximum percentage of variation 1n respect of fa rms managed by only family labour 

and only paid lebour. 

In order to work out norms on labour uti lisation different cat egories of b irds were 

converted to standard bird i.e,. ' layer ' on the basis of f eed intake of each category of 
birds. This was done with the help of the ratios 1.00:0.33 :0 .62:0 .76.0.83:1.04:0 .98 in 

Punj <~ b and 1.00:0.3 9:0 .40:0.66:0.75 :0 .84 :1.04 in Delhi which a layer holds with bird 
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upto 8 weeks of age, young bird of age group 8-12 weeks, 12-16 weeks, 16-20 weeks 
and 20-24 weeks and adult male bird respectively. Simi larly the labour put in by a 

man was taken as the standard labour and the labour put in by wo.nan and child was 
converted to this standard on the basis of wage rates. The rat1os of wage rates of man 

woman and child labour were 1.00:0.85:0.76 in Punjab and 1.00:0.84:0 .71 in Delhi. 
Considering those set of farms where the productivity per bird was higher than the 

overall average, it was found that the average time required per standard bird per day 
was about 1 minute in farms utilising only family labour in Punjab and Delhi and about 
0 .8 minute and 0 .7 minute in farms utilising only paid labour and both family as well 
as paid labour respective ly in Delhi. The requirement of time for maintain ig other 
categories of birds could now be obtained by making use of the ratios used for the 

standardisation of different cateQories of birds. 

2. ADOPTION OF IMPROVED AGRICUlTURAl TECHNOLOGY IN RICE PRO
DUCTION IN RAIPUR DISTRICT OF M P. 

The green revolution in Indian Agriculture from 1965-66 onwards heralded an 
increase in the productivity ot wheat and rice crops . This was possible due to the 
adoption of high yielding varieties and chemical fertilisers. However the manner in 

which he1efits of new technology is distributed among different regions of the co~ntr y 

and among different classes of people is also an important component of development 
process. It is also observed that the gap between the potential and actual productivity 
is high in most of the areas. 

For making productivity movement more meanirgful it will be necessary to identify 
the key constrainti ruponsible tor the gap. Thfi present study examines the gap 
between tha potential yield and average yield obtained an farmers tielda on rice crop. 
The data for the study pertains to kharif, 1 978-7'» and hai bsen obtained on the bas is of 
household survey of 72 sampled cultivators conducted in 4 villages, namely, Bhatagaon, 
Rakhi, Charmudia and Bhothali in Kurud block ot Raipur district of M.P. These villages are 
covered under the O.R.P. on the integrated control of rice pe :>ts. The improved cultivation 
practices or operations whose adopt ion (sing ly or in combinat ions) was examined for 
assessing the adoption level of improved technology by the farmers in the area 
is as under :-

(i) cultivation of high-yie lding va riety (S.M.R.) seeds. 
(ii) application of chemical fertilisers and 
(iii) application of plant protection chemicals . 

These are the major component~ of modern technology which are being propagated 
as package o f practices under the O.R.P. for attaining higher yields on farmers fields. 
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Accordingly the selected farm households were classified into the following 3 
groups 

1. Adopting any one of the improved practices, 
2. Adopting any two of the improved practices, and 

3. Adopting all the three of the improved practices. 

About 7 per cent of the selected farmers did not adopt any improved cultivation 
practices for rice cultivation . 47 per cent of cultivators in the first category obtained 
average yield of 679 kg/ hectare. 33 per cent of the cultivators were those who adopted 
any two of the improved cultivation practices and the average yield obtained by them 

was 722 kg. per hectare. By adopting all the three improved cultivation practices the 

average yield increased to 864 kg/hectare although adoption rate was only 13 per cent. 
The overall average yield was 703 kg / hectare and it was less by about 5170 kg/ hectare 
of potential yield. 

From the above study it can be concluded that by adopting the new tecillnology 
the productivity level of nee cultivation c an be increased. The technology will be 

m ore fruitful when its suitability to various areas or regions is determined. Since the 

study area is endemic to gallmidge as such the propagation of varieties resistant to thia 
pest should be undertaken on a large scale The growing of community nurseriea 
should be encouraged. The entension agencies may educ11te fully the farmers about 
raising of rice crop by modern technology. Provision of key inputs at right time and in 
right quantity and 11t appropriate prices will also encourage farmers in obtaining higher 

crop yield . 

3 . TRAINING AND BASIC RESEARCH 

3 .1 Training activities : 

Special lectures/training programmes were arranged for the students and traineea 

of the UNESCO (through CSO), ISS and UNESCO (through NCERT) 

3.2 Basic Research :. 

Some sampling designs have been studied for eatimating the multiple characters. 

3 .3 Hostel Activities : 

Tha students of IASR I hostels observed Saraswati Puja on 18th February, 1983. 

A cultural programme was organised in the evening in which atudents of the hostel 
participated. Dr P.V. Sukhatme was the Chief Guest on this occasion. Dr. Mukhtar 

Singh, Emeritus Scientist, P A.U., ludhiana and other diatinguiahed guests graced the 

occasion. 
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A contingent of 45 students from I.A.S.R.I. part ic ipated in 3rd Inter Institutional 

I.C.A.R. st uden t s spo rts m eet at N. D.R.I . Karnal from 2nd to 5th March, 1983. The 
students bagged silver medals in Hockey and Chess. Shri N.S . Solanky, a student of 
Advanced Diploma in Computer-programming, won a gold medal in 800 Metre race. a 
silver medal in 1500 Meter race and a bronze medal in 3000 Metre race. 

4. ADVISORY SERVICES 

During the qu arter under review, t echni ca l advice and guidance w as rendered to 

research workers an d students of the Research Institutes, Agricultural Universities and 

other Research organisations in plann ing of their expenmental invest igations and statisti

cal analysis/computerisation of their researc h data as al so in re gard to research p rojects 

referred to the Insti tute bv the ICL\R and oth er organ isat io lls. Sorne detail s of the 

t~~hnical advice and g uidance g iven by th e Institute are g iven below in b rie f :-

4.1 Animal Sciences~ 

Technical advice was given to Dr. S.P. Singh, Department of Botany, Meerut 

University, regarding analysis plan of field trial data on potato. 

4 2 Sample Survey Methodology : 

(i) Advice given to programme officer, Ford Foundation on planning/ implementation 

of survey for study of "Performance of Monitoring of Warabandi system of 
Irrigation" in operation in Kaithal and Hiaur (Haryana) . 

(ii) Advice given to ' 'Task Force Group for study to indentify constraints in wheat 

production' ' , on sampling procedure for selection of units at different stages 
and prl'.lparation of proformae for data collection, etc. 

4 .3 Econometric Analysis 

(i) Technical advice w as g iven to Sh. M .C. Goel, Institute of Applied Mar:~powa r 

Research. New Delhi. reparding his p roject on Assessment of Trained 

Manpower needs for Ag ricultural Planning and Analysis . 

(ii) Technical advice w as g iven. to Sh ri R.K. Bose from Tata Engineering Research 

Institute, New Delhi regarding estimating i ndust rial production function . 



5 . FIELD SURVEY WORK 

5.1 Field Training : 

During the quarter under review, field training was imparted in connection with 

the projects mentioned below at the places shown against them: 

(i) Pilot study for developing a suitable methodology for estimation of coat of 

cultivation of fodder crops, Jullundhur, Punjab. 

(ii) Study of performance of Monitoring of Warabandi system of lrrigation''-Kaithal, 
Hissar (Haryana). 

(!ii) All India Coordinated Agronomic Research Project-Aiigarh (U.P.). 

5 .2 Field Work Inspection/ Supervision : 

During the period under report the field work of the following schemes was 
inspected/superv ised by the officers of the rield unit at the places/areas mentioned 
against them: 

1 . Pilot Sample Su rvey to study the impact of National Demonstrati on Trials on 

Crop production in Rohtak district of Haryana. 

2. Pilot Sample Survey to study the impact of floods on agricultural production in 
a reg ion of U .fD . (districts of Faizabad and B alia) . 

3. Pilot survey to study the performance o f cross- bred cattle under village condition 

in Pal ampur area (Himachal Pradesh) . 

4 . Index of Cost of prod ucti on o f Milk, I.C.D. area, Bhopal (Madhya Pradesh). 

5 . Pilot sample survey on cost of production of Banan a/Mango and its marketing 
practices in Surat and Bulsar district of Guj arat . 

6. National Index of Animal Experiments-R.B .S. College, Bichpuri, Agra (U.P.) . 

7 All India Coordinated Agronomic Research Project, Aligarh (U.P.) . 

5 

J f 



' 

• 

6. ABSTRACTS OF SEMINAR TALKS 

During the quarter under review, 17 seminar talks were delivered by the Scientists/ 
Staff/Students of the Institute on various topics of interest in the fields of Agricultural 
Statistics and allied disciplines. The abstracts of Seminar talks are given below: 

6 .1 Seminar Talks delivered by the Ph. 0. /M Sc. Students 

6.1 .1 Agricultural Statistics: 

(a) Ph. D. : 

(i) AGARWAL, S.K.-Inference for some incompletely specified models involving 
normal approximations to poisson data. 

Bancroft (1944) was the f i rst to study the overall properti es of i nference procedure 
which incorporated a p reliminary test of significance with the subsequent inference of 
primary interest . In 1956 he designated such procedu res as 'inferences for incompletely 
specified models'. The estimation p roblem for cont ,nuous data (Normal ly dist ributed 
data) was discussed by Mosteller (1948) . In this seminar the theory fo r t w o samples 
from N (fL;, cr2) i = 1,2. cr2 assumed known and the parameter of interest being fL t, will be 
discussed using a preliminary test o f sign ificance ( PTS) at level (/.. to t est fJ-1 =!J-3 a new 
estimator x • is proposed both to eitimata fJ-1 and ~o test the hypothesis !J-1 =!J-0 . These 
results are then applied to data from d istribu t ion (in pa rt icu lar to Poisson) which can be 
approximated after suitable tr 3nsformation by normal distribution w1th known 
variance. 

(ii) BALAKRISHNAN, K.A.- Cor relation approach for analysis of Genotype-environ
ment interaction s. 

Various methods have been p roposed for the St at istical analysis of Genotype
environment interactions . One of them wh ich ia t o express G E. in t sracti o ns in terms 
of g enetic correlation of the same character measured in two or m ore environments as 
suggested by Falconer (1952). Robertson ( 1959) g ave the theore tica l basi s of Falconer idea 
and provided the estimation f ormul a and its standard error. Yamada (1 9 621 divided 
the necessary correlations required i n the f ormula when some o f the assumpt ions like 
equal heritabi lity or ho'llogenei ty of variances between environments, m ade in Robertson 
monel, do not hol d good. These methods are discussed in th is ta lk . 

(iii) DWIV EDI, V,K.- Robust estimati on in fi n i te pop u lat ion . 

The general aim in Robust estimat ion is to find an estimator or a strategy th at 
performs well in some broad sense allowing for our uncertaintly about the real wor ld . 
Compari so n of e f fic iencies is also inv:llved in Robu st est imation . Comparison 
of p-unbiased or approximately p -unbiased strateg ies were discussed in th is t a lk . 

(iv) HAQUE, M .N - Linear m odel: Estimat io n v ari anc e componen ts. 
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In random effect model. the interest lies in the estimation of the variance of the 
effects and not the e<> tim ation of the individual effects or their contrasts. SGme methods 
of estimation of variance components in balanced as well as unbalanced data were 
discussed . 

(v) MAH AJAN, R. K. - Review of some d evelopments in sampl ing theory. 

At the end of n ineteenth century, samp le survey was in its infancy and there was 
an exn nsive dab:1te under the heading of the ' Rep resentative M,ethod' about the -
sc ientifi c validity o f an v form of sampling f rom finite populations. Bowley (1926) 
proposed two representat ive methods, (i) purposive sampling and (ii) strat ified random 
sampling. Neyman (1934), apart from his other contributions in sample surveys, 
compared purposive sampl ing with stratified random sampling and was able to establish 
that purposive sampling had fail ed to give satisfactory results. 

Horvitz and Thompson (1952 ) noted that the concept of a linear estimator, as 
m entioned, was not as strai g htforward as it appeared to be. They proposed thraa clas;ae 
of linear utimators. Godambe (1955) showed that no MVUE could exist for all possible 
popu I ations 

In the absence of a UMVUE, the concepts like sufficiency (Basu, 1958), likelihood 
func t io n (Godilmbe, 19 66) and admissib ility (Godambe, 1960,) Roy and Chakravarti, 
19 60) were introduced. In this talk, an account of these advances was given. 

If non-additive gene effects are of major importance for yield, then selection for specific 
combi ni ng ability and developm snt of double cross hybrids f rom such composites are 
likely to ba a more effect ive breeding proc edure. On the other hand, if the additive 
genetic varianc e is pradominan t o r appreci abl e, in tra p opulation mass selection fullsib 
family selection o r selection for general combin ing abilit y would be more effective. A 
situation may al so exist when both additive and non-additive types of gene action are 
equal ly operat ive. Under these cond i tions reciprocal recurrent selection may be moat 
effective fo r the improvemen t of maize population. 

(vi) MALLIK, T.- Two way el imination of heterogeneity. 

A general method of 
eliminating het erogeneity 
Effic iency Balanced, Three 
designs was explained . 

analysis of non -orthogonal three way designs (designs 
in two directions) wi II be discussed. The definition of 
w ay d esigns, analogous to the efffciency balanced block 

(vii ) RAO, K. V.S.- The Misunderstood split -plot. 

There is often a misunderstanding of the rei ationship of Statistical design and the 
role of confound ing on the resultino stati stical analysis and inferences. Since split·plot 
with multitude of varia t ion is commonly occurring in such experimental design&, it ia 
sel ected as a basis to d iscuss appropriate statistical procedures and analysis. For 
mainly more underst anding, text -book split -plot and split block experimental design5, 
are defined alongwith ANOVA. Latter alternate ANOVA, alternate experimental 
designs for w hole plots and split-plots were discussed, The dependence of split-plot and 
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whole-plot analysis of variance was considered. Finally there algorithems are given for 

keying out the degree of freedom in ANOVA for computing sum of squares in ANOVA. 

and for determining appropriate error variance . 

(b) M. Sc.: 

(i) CHAUDHARY, N - On the formation of clusters. 

In some Situations although the lists of el ements (and not of cluster) in a population 

is available, cluster sampling is used in surveys for t he sake of conven ience or economy 
and the clusters have to be formed artifici ally The c;vailab le procedures for c luster 
formation are of two categories (i) Clustering before sampl1ng (CBS) in which N non

overlapping cluster of M elements each are first formed from N elements ot the 

population and then a random sample of n clusters is selected (ii) Clusters after 

sampling (CAS) in which first a random samf..)le of n elements is sel ected from the 
population and then clusters are formed with each of these n elements accord ing to 

some suitable criterion and th ese n clusters constitute t he sample When the population 

is large and cluster is sma l l CAS wil l be much more cheap and convenient as 

compared to CBS. In thi s t alk the p roblem of formation of clust ers has been discussed 

in detail and an attempt has been made to study the effic iencv of v ar1ous procedures of 
forming c lusters 

(ii) NEGI, ( M iss) MAL Tl -'Phy logenetic anal ysis of catt le breeds ' 

Some of the earliest published papers on cattl e immunogenetics have est ab lished 

the value o f immunogenetic research in studying evo lutiona ry re latio nsh ips. Ou t of a 

number o f b lood g roup system loc i stud ied, t he B- locus has been t he one most 

commonly used to stud y the Breed rel at ionship . General ly these studies measu re 

simil arity by the rel at ive number of B-l ocu s alleles common to t he breeds Since 

there are over 400 o istingu ishable al leles at thi s locus, these com parisons ca n def in e very 
complex inter- relati tlnsh io of b reeds. 

I n add ition to the blood grvu p system. oth er im munogenetic systems have 

also been used to establ ish th e inter · relationship Until recently, no method was 

existing for Simultaneously util ising avail able gene freq uency data on 

several loci to study the phylogenetic inter-relationsh ip of c attle popu lations . In a 

series of p apers Cavalli and Sfo rza and W F. Edwards have presented a genetic approach 

f o r studying th e re lat ionships of c losely related populationship. Ken neth Key Kidd has 
studied th e evolutionary In ter-re la tionship of sixteen breed 3 and seven breeds of cattle 
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using the methods suggested at Cavalli and Sforza. Cavalli and Sforza have utilised the 
d ifferences in gene frequencies among human and cattle populations as the basis for 
measuring evolutionary difference among these populations. 

Khanna and Singh (1980) used the method of cluster analysis to study the evolut· 

ionary relationship of Indian Cottle Breed using the gene frequency data available at 

I. V.R .I. , lzatnagar . 

Some of the methods proposed for phylogenetic study were discussed in the present 

talk . 

(iii) RAVICHANDRAN, S • All ocations in stratified sampling by means of Linear 

Programming . 

In th is talk, a paper by Svein Nordbotten (1956) was discussed. The purpose of 

this paper was to indicate how a well-known problem in the theory of aampling can be 

formulated as a problem of linear programming, namely, the use of linear programming 
technique for the allocat1on of sample in stratified sampling . 

• 
(iv) RAVICHANDRAN, s .. On a simple procedure of unequal probability sampling 

without replacement. 

A simple procedure of unequal probability sampling without replacement was proposed 

by J.N.K. R1o . H 0 . Hartley of Iowa State University and W.G. Cochran of Harward 

University in 1962. It !eads to an estimator of the population total having a smaller 

variance than is obtained by sampling with replacement. Other advantage• of this 

method are simplicity of calculation and the possibility of estimating exactly the varia~:~ce 

of the estimator. This method was reviewed in this talk . 

(v) SHEKHAWAT, SUDHIR- Studies in systematic sampling for two dimensional 

f inite population. 

This seminar topic dealt with comparing effic iencies of different sampling schemes 

for estimating mean of a ftnite population spread in space and time. For th0 type of 

data studies in this topic and the pattern of intra-class correlations revealed by the data 

over time, it has been found that two-stage sampling design with special units (villages) 

as secondary sampling units, selected in the form of a systematic sample is the optimum 

feasible design The optimum interval of systematic sampling are found tG be 6 or 6 

days both being equally efficient. Systematic sampling with alternative or weekly 

intervals has been found to be the worst sampling scheme. 
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(vi) SINGH, NEELAM KUMAR- Combination of Ratio and PPS estimators. 

It is well-known that suitable use of auxiliary information in probability sampling 

results in considerable reduction in variance of the estimator of populatioR meanjtotal. 
If there are more than one auxiliary characters, the problem remains as to how the 

entire information can be utilised in a better way. 

In the present talk, two auxiliary characters have been used in different 
ways, viz.. one for the purpose of selection at the sample and other 

tor the purpose of estimation and then suitably combining the PPS and 
ratio estimators so obtained, to estimate the population mean, so that the 

mean squared error of the estimate is minimum. Following this approach an estimator, 

combining ratio and PPS estimator of the population mean has been proposed and it 
has been proved that the proposed estimator would alwavs be more precise than either 
PPS estimator or ratio estimator under PPS sampling scheme. 

(vii) SUDHANSHU, A.K .-A note on prediction in the c ase of finite populations. 

Regression relations are of considerable importance for predicting the value of one 
variable on the basis of given value of an auxiliary variable. In the literature on 

regression analysis it is assumed that the population under consideration is infinite which 

is not the case always. In the present semipar, we study the general problem of 
regression analysis when the population is finite. The express ions for the variance of 

regression pred ictor have been_ worked out for various situations depending on how 
the value of the auxi lia ry variate is chosen . 

6.1.2 Agricultural Engineering : 

Ph . D. : 

SRIVASTA VA, A .P.- Statistics of Plant spac ings produced by planters . 

Establishment of proper population densities in f1 e ld c rops is one of the foremost 

requirement for good yield . A stochastic model for planting system to characterise the 

plant spacing thus becomes a design criteria for a planter's performance and the 
subsequent decisions for thinning device Corn. cucumber and sugarbeet populations 
were predicted and tested against field observations. 
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6 .1.3 Genetics : 

Ph. D . :-

CHAUDHURY, S.K.- Estima tion of genetic variability in heterozygous maize 

population. 

The development of an effective plant breeding programme is dependent upon the 
existence of genetic variability. In earl ier years apparent variability was the only 

criteri on of variability available. This was inadequate since envi ronmental and genetic 

variabilities, in the absence of some forl')'l of progeny test, were confounded. Methods 
are now available for a partition of either means or variance which provide information 
as to the presence or absence of genetic variability and in addition, provide information 

on the type or types of gene action involved . In the present talk, some of the methods 
available in the area were reviewed. 

A useful method for estimating type of gene action is provided by variance 

component analysis . The fi rst report of this topic was by Fisher ( 1918), Wright (1936) 
and manv others contributed to adv~ncement in this area . The methods were 
extensively used by animal breeders, but largely ignored by plant breeders. An interest 
in quantitative genetics developed in 1940 s following the publication of Comstock 

and Robinson ( 19 48) Comstock et a/ ( 1949} and later by Comstock and Robinson 
(1952), Kempthorne ' (1957) , Mathur and Links ( 1971) and others. 

Many studie~ have investigated the extent of genetic variability available in 
different types of maize population . Most were conducted by use of mating design 
suggested by Comstock and Robinson ( 1948, 1952), The North Caroline Designs 
of Comstock and Robinson provided an unique opportunity to the maize 

workers to measure the relative importance of the various component of genetic 
variance and based on th1s basic inform ation to decide on the future course of breeding 

programme Pres&nce o f substantial proportion of additive genetic variance in 

hete10zygous materials has been adequately demonstrated and the relative dominance 
was observed to be in the dominance to partial dominance range. 

6 1 .4 .Agricultural Physics : 

Ph. D . :-

CHAND, RAMESH-Statistical Methods in Soil Classification Research. 

The purpose of classification is to organise large population into groups so that the 
relationship between objects can be understood 'more easily. Two important atatilticel 

methods used in soil classification are cluster analysis (numerical taxonomy) and 
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ord inat ion o f soils. Numerical taxonomy as defined by Sneath and Sokal ( 1973) is the 
grouping by numerical methoda of taxonomic un its into texa on the basis of their 

characteristic stat~. Data for a number of units (soil profiles) are assembled 
and arranged into matrix consistency of soils by columns and soil properties by row~t. 

After numerical values for the estimate of resemblance between all pairs of aoils are 

obtained. the matrix is subjected to ~tort i ng strategy. The relationship can be 
presented in various ways e.g . dendrougrams, recorded matrices, ordination etc. Two 

types of ordination used in soil studies are 0 -type and A-type of ordination. In A-type 

ordination Principal Factor Analysis (PFA) has been much less frequen tly used than 

Principal Component Analysia {PCA) in soi l studies . 

7. ABSTRACTS OF PAPERS PUBLISHED BY THE SCIENTISTS OF THIS INSTITUTE 

7 .1 NADKARNI, U .G .• ARYA, S.N . and A BRA HA M , JOSE - Comparative Structure of 

Bovine Population in Rural Areas with and w ithout I C.D.P. - Indian Dairyman, 34 (12) , 

pp. 297-303. 

The paper gives comparat ive information on t he structure o f bovine populations 
in an Intensive Cattle Development (lCD) area and a non-ICD area of Punjab. The 
results are based on analysis of data t:ol !ected th rough a survey and pertain to sex 
ratio, breed composi t ion, age d istribution and proportion of animals in mi lk separately 

for cattle and buffaloes. Need and scope for improvement of bovine stock in the 
non- ICD area are indicated. 

7 .2 PR AKA SH. ANAND and BOKIL, S.D. • Est imat ion of production of Cultivated 
fodders - Agricultural Situation in India, Feb, 1983 

In o rder to develop a sampling methodology for estimation o f area and produc
t ion of fodder crops, a pi lot sample survey w as undertaken du ring the years 1972-73 

and 1974-75 in d istr icts of M eerut and Karnal covered by In tensive Catt le Development 
programmes. The resu lts of t he survey demonstrate the capabil i t y of t he sample 
survey techniqu e to provide essential information regarding fodder crops aa also 
guidance for formul at ion of surveys to be taken up in other regions in futu re 

An important feature of these surveys is that the problem of repeated cuttings in 
oase of these fodder crops was tackled by making the plot in advance in the selected 

field and harvesting it at the stage when the cultivator had already harvested the 
adjoin ing area of t he p lo t . 
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These pilo t invest ig ations were f irst o f their kind in the country. 

7.3 PRASAD V.S. S.. N IV SARKA R, A .E., SI NGH, R.' N., BOHRA, S.D.J . and KUMAR 

MAHESH - Body confor m atio n and carcass characteristics of native and cross bred 

lambs on a high energy ration . Indian J . Anim. Sci 53 (2) : pp. 156-161, February, 1983. 

One hundred and twenty-s1x male lambs representing 11 genetic groups were fed 

on a ration containing 9 .04 % DCP and 69 29 % TON f rom 91 days of age to 180 days. and 

sl aughtered on 181 st day. Genetic g roup differences for 7 live lamb measurements and 9 

carcass traits were stud ied . Correlations were determined between each measurement 
c. nd carcass t rait. Genetic group differences were observed tor all the body measure

ments except body leng th an d the circumference of the thigh. Carcass characters 
except the loin-eye area and the weight of neck and shoulder significantly differed 

between genet ic groups. Dorset crosses (halt breds and F 2s) with Sonadi and Suffolk 
half-b,eds with Sonadi and Malpura were heavier at slaughter and also yielded heavier 

carca sses than n at ives and o ther crosses. Slaug hter weight was significantly (P < 0.01) 
correl at ed with all the l ive lamb measure ments, c arcass weight, joint weights and loin
eye area. The results also Indicated that the circumference of the thigh and width of 

the loi n could b ~ of pred ic ive v alue for d ressing percentage and per cent bonea in 

lamb carcasses. 

7 .4 RAHEJA, S K., MEHROTRA, P.C., AHUJA, 0 l. and RUSTOGI, V .S - A StBtisticel 

appraisa l .o f the performance of HYV wheat in selected districts qf Haryana • Food 
Farming and Agriculture, January, 1982, Vol. XIV, No. 7. pp. 103- 11 . 

In t h is paper an attempt has been made to study the (i) yield tren d of HYV of wheat, 
(ii) adoption of associated cultivation practices and ( iii ) the addit ional income received by 
farmer s in the cultivatic n of high yielding varieties with the help of data collected under 

the assessment su rveys o n high yielding varieti es programm e in the three selected 

districts of Haryana State viz . Hissar, Rohtak and Ambala during 1969-70 to 1973-74. 
The study showed that Kalyan So na w as the most extensivel y g rown HYV of wheat 

in all th e three districts except in Ambala where the · proportion of fields under this 

variety dec lined fo rm 19 71 -72 o nwards. The average yield of HYV showed a falling 
trend in all the thre3 di str ic ts over the five years except during 1971-7 2 in Hissar and 

during 1970-7 1 in Rohtak . The main reasons for the falling trend in the average yield 

during· 197 2-73 and 1 97 3-7 4 were severe d rought conditions and short supply of 
power. All the fi elds under HYV received nitrogen in all the three districts. However, 
the proportion of fields receiving phosphorus was rather too low and that receiving potash 
was rare in al l the three d istricts. The doses of nitrogen applied were much less than 
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those recommended while those for P and K were fairy close to the recommended ones. 
It was also observed that the average yield performance of HYV wheat and fertiliser 

uae were alomst neutral to scale. The net profit accruing to the cultivators using HYV 
seeds ranged between Rs. 173/·and Rs. 81 0/· per h!ictare while the return per rupee 

invested was between Rs. 2 .31 and Rs. 5 56 in the three districts . 

7 .5 RAUT, K. C. and SINGH, SHIVTAR - Loss in Milk Production due to Mortality 
of Milch Stock in Rural Areas Indian J, Anim. Sci. 53: (2) . pp. 135 138, February, 1983. 

A methodology for estimating the loss in milk production due to untimely death 
of cows and buffaloes has been suggested utilising data collected during sample 
surveyes in Hisser district (Haryana), Krishna delta area (Andhra Pradesh) , Ohulia 

region (Maharashtral, I.C.D. area of Bikaner (Rajasthan) and I.C.D. area of Bhopal 

(Madhya Pradesh) . The rate of mortality was 4 .6 to 5 .9 per cent for cows and 3 0 to 

6 .5 per cent for buffaloes. The distribution of deaths, average life of an animal in terms 
of age and calvings as well as lactation yi eld were worked out. The estimated loss 

was 1.25 to 1 60 per cent for cow milk and 1.0 to 1.61 per cent for buffalo milk. 

7.6 RAUT, K. C .. SINGH, SHIVTAR and CHANDRA, VIMAL- Ca l f Mortality affects milk 

production. Indian Farming. Feburary, 1983 

Data collected in a large scale sample survey conducted by IL\SRI during 1975-77 

for estimation of cost of production of milk in I. C. D. area, Bhopal have been utilised 

for this investigation. It has been found out that calf mortality during the lactation period 
advarsely affects the milk y ield and other production traits Even in the case of buffaloes 

which are considered to be the main dairy animals in the country, there is a substantial 

difference in the the yield betweeen the animals with and without calves. 

7 .7 SUKHATME, P. V. and NARA.N, PREM - A possible ;enetic Interpretation of 

the Auto-Regulatory Mechanism in MoJels for Protein Defici ency. Proc. Indian Natn. Sci 
Acad. 848, No. 6, pp . 748 · 754. 7982 

The Inter-and intra-individual variability with serially correl ated observations, as 
for instance with nitrogen balance on successive days for a number of individuals, were 

studied theoretically ' with particular reference to component of variance due to 

interaction between the genetic constitution of the individual and the environment 

provided by dav -to ·day food intake. The intra - individual variability was enhanced as 

a result of the interaction and it was related characteristically with changes in the serial 
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oorrelati.on coefficient and the length of the sequence of day-to-day observations. Based 

on the3e considerations, it is arguad that the strength of the interaction can be measured 
in terms of the serial correlation coefficient signifying the degree of auto-regulatory 
mechantsm in nutrition studies . 

8. STATISTICAL ABSTRACTS OF PAPERS PUBLISHED BY THE SCIENTISTS 
OTHER THAN OF THIS INSTITUTE ' 

Considering the requirement of the Research Workers and Scientists in the field 

of Agricultural Statistics, this chapter giving abstracts of articles relating to agri
cultural statistics or other related studies and published in various journal• by the 

sci entists other than of this Institute was introduced from the last issue. The topics of 
the arti cles are broadly on Sample Survey (Theory and application, including good 
case studies. if any), Design of Experiments (all aspects including combinatorial aspects) 
Statistical Genetics. Plant and Animal Breeding (with sufficiently new statiatical 
methodology), Statistical inference, sequential analysis and Stochastic Process with bio

logical applications, etc ., Economatrics and Computer Services and Numerical Analyais, 

etc 

During the quarter under report the following articles published in varioua journals 

were abstracted by the Scientists of this Institute whose names are given at the end of 

each abstract. 

8. 1 WOO D, CONSTANCEL and CADY, FOSTER B. - lntersite Transfer of Estimated 
Respon se Surface- Biometrics. 37, pp . 1-10. March, 1981. 

Transf erability of agronotechnology assumes the f easibility of extrapolating a 
respon e-input r3l ationship. es timated from experimental sites . to other sites with similar 
conditions . One specific conjecture is that crop produciion technology ii t raniferable 
across sites within a soil f a'llil y classification . The general approach to evaluating 
the transfer conjecture lnVJIV9'> in ~ '> r oorating into the data anal ysis, the prediction of 
yield5 not used in th9 e'i timation of th e transfer function. A transfer model, using a 

second -order response surface and measured site variable information, is formulated, 
and the yield for each experimental site is predicted f rom a transfer function eatimated 
from the o th sr sites. Th a resulti ng transfer res iduals are compared with the ordinary 

within-site residuals . Based on a sum-of-squares criter ion a prediction test statistic 

is dovelopetl and sh own to have a distribution of a ration of independent quadratic 
forms. The mst hod )l og y of transfer residuals is applied to data from the Bench mark 

Soil!i Project, where major objective is to asse&s the feasibility of transfering agronotech
nology among sites having soil of the same taxonomic classification . 

(Abstracted by- Sh. H.C. JAIN) 
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8,2 BHAT, P.N .. KUMAR, RAJENDRA and KAUL, G.l . - Measures of oersisfencv. of milk 
yield in Murrah Buffaloes. lndianJ. Anim. Sci. 52(8): pp 621 -627, August, 1982. 

Weekly milk yield records ot 449 Murrah buffaloes during their first 6 lactations 
from 4 military dairy farms viz., Ambala, Jhansi, Jabalpur and lucknow over 6 years from 
1966 to 1971 were utilis.ed for. estimati'ng pe~sistency of milk yield by 8 di fferent methods 
to find out whether the rl)ethods used in cattle could be satisfactorily used for ,.,.asuring 

persistency in buffaloes ~~e eight methods adopted tor estimating persistency were as 

follows: 

P1 - Lactation period of 44 weeks is d ivided into 22 bi ·weekly segments. Suppose 
X1 , X2 .. ... .... ... .... . .. .. X12 are the yields of the 22 segmentc; of a lactat ion curve, t hen 

. X2 X3 X~ 
21 Rat1os R1 , R2 .. ........ ....... R21 would be P 1 = x;· R2 = ·x-;- .... .. .. .. ... .. . A21 = x

21 
· 

The relative w& ight (W) for these were calculated as 

Rt R2 
W l = R + R + + R W 2 = R R R ...... ... ... .. . Then P1 = (W1 

1 2 . " " . . • . 21 1 + 2 + ... " . " . + 21 

R1 + W2 R2+ .... ..... .. W 21 R21) 

P2 - In this method, t he ent ire lactation curve w as d evided into 1 1 segments. each of 

4 weeks duration and the persistency P2 was calculated as under P1. 

P3 - I n this method the entire lactation curve was d ivided in to 4 segments, each of 
1 1 weeks duration, and the pers istency P3 was calculated as under Pl' 

A - 8 
P4 - It was calculated as P4 = ·- wher e A Is the yield during the f i rst 26 weeks 

B 

and B is the yield upto peak. 

a-b 
P5 - It is calculated as P5 = - b- where 'a' is the total mi l k yi eld in 308 days and 

'b' is the milk yield upto peak . 

Pa = 
M ilk y ie ld from 15th to 2 8th we!J k 
Mi~k yield from 1st to 14th week 
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Milk yield from 29th to 42nd week 
Milk yield from 1st to 14th week 

Average daily yield till peak yield 
~--------=----c--

Average daily yield in the remaining part of the lactation 

Mean persistency indices varied from 0.673 ± 0.006 to 4 .637 ± 0.1 09. Farms, sequence 
of lactation and years of calving had significant influence on measures of persistency. 
The estimates of heritability for persistency of milk v ield were nearly zero or negative 
indicating that persistency is primarily influenced by the managemental factors rather than 
the hereditary factors. 

(Abstracted by Sh. J.C. Malhotra) 

8.3 GREGORY, K. E. and TRAIL, J . C. M.- Rotation cross-breeding with Sahiwal and 

Ayrsh tre cattle in the Tropics, Journal of Dairy Science 64, pp 10-12, 1981 

A basic objective of cross-breeding systems in cattle is optimum use of both non

acditive (heterosis) and additive (breed differences) effects of genes. The objective 

of this study was to compare breeding g roups that were approximately 67% Ayrshire 33% 
Sahiwal or approximatle!y 33% Ayrshire-67% Sahiwal in the humid part of the semi-arid 
to hum'id eco log ical zone of Africa. Characters used in the analysis were age at first 
calving, calving interval, lactation yield, annual lactation y ield, birth weight, average 

daily gain from birth to 60 kg, average daily gain from 50 to 90 kg, average daily gain from 

birth to 90 kg and calf survtval. The 33 % Sahiwal, 67% Ayrshire breeding group had a 
significant advantage over the 67 % Sahiwai-33%Ayrshire breeding group in all characters 

except calf survival , c alving interval. and birth weight. 

(Abstracted by Sh. L.K. Garg) 

8.4 KRUOGGAL. W. G., FIELD. R. A. M ILLER, G. J . HORTON, K. M . & BUSBOOM, J. R.

lnfluence of sex and diet on Lutein and lamb fat. Jour. of Animal Science, Vol. 54, 
No. 5, May, 1982 

High levels of xanthophylls !n lamb/ sheep fat result in yellow colour. Such fat 
is not preferred by consumers. The yellow colour is be Jievcd to be the result of 
concentration of lutein in the sheep diet The present study attempts to investigate 
the influence of d iet on sheep fat . Sixty tour rams and wether lambs were fed with corn 
which is a high energy diet and with alfalfa which is low energy diet. The lambs 
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were slaughtered at 60 to 80 Kg body weight for the requ ired assessment. It was 
observed that the fat from lambs wh.ich were given corn diet had less lutein than the 

fat from lambs which were given alfalfa diet. This is because alfalfa has high content 

of lutein compared to corn. It w aa observed that if the lambs were castrated before 

reaching the age of 60 days. the yellow fat caused by the high lutein levels can be 

decreased. 

Lutein content of the feeds given to rams and wethers was found to have a high 

positive correlation with fat colour The correlations between the lutein contents of 

the ram feeds and the fatty acids. flavour and fat colour were found to be higher than 

the correlations between the lutein content of the feeds given to wethers and the 

fatty acids, flavour and fat colour. 

This paper cites 30 references on related studies. 

(Abstracted by Sh. L.B .S. Somayazulu) 

8.5 PANDEY R M.- Genetic Associations in Amaranthus.- Indian J. of Genetics and 
Plant Breeding, 41, pp 78-83, 7987. 

Genotypic and phenotypic coefficient of correlation in respect of six varieties and 

their 30 F1 's and 30 F2's have been studied. The characters considered for 
study were (i) number of days to flowering (i i ) plant height (em ) ( i ii) 

number of paniclefplant. (iv) length of pan1cle (em) (v) W tJ ight of grains/panicle 

(g) (vi) number of days to maturity, (vii) 1,000 grains weight (g) (viii) grain 

yield/plant (g ) (ix) harvest index ( % ) and (x) Pollen fertility ( %). In the present 

population grain yield had very high positive correlalions both Genotypic and Phenotypic 

coefficients with number of days to flowering, plant heig ht and number of days to 
maturity. In case of number of oanicles/plant, genotyoic correlation was low but 

Phenotypic correlation coefficient was significantly h igh but negatively associated with 

weight of grains/panicle ana 1000 grain s weight. In cass of F1 , yield was fou nd to 

have significantly positive association with Plant height. weight of grain /panicle and 
1000 grain w eight had SiJnifican tly p .:> s1tive genotypic correlation but non-significant 

positive Phenotypic coorrela tion. In case of F2 Pldnt he1ght and number of panicles; 

Plant had significant ly positive associations w1th grain yield. Number o f panicles/ Plant 

both in F1 and F2 showed positive correlation w ith plant height and l ength of panicle. 

It was further found that weight of grains/ panticle, number of days to maturity, 1000 
grain weight, pol len fertility were neg atively associated w ith all the characters in F1 and 

F2 gen8ration3. So the selection for these characters w ould adversely effect the 
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economic Potential. It was observed that both the coefficients were indentical in 

direction but genotypic correlation was higher in magnitude. It was also observed 
that selection based on yield components would not adversely affect the quality traits 
along with yield improvement due to the significant positive correlation in plant height, 

weight of grains/panicle, 1 OO'J gram weight, harvest index in F1 and number of daya 

to flowering, plant height, number of panicles/plant and harvest index in F2 . The 
possibility of developing, high yielding short or medium statured, early maturing 

lines was indicated by non-significant genotypic ~orrelation of number days to flowering 
and plant height with economic traits if the number of panicles are not affected. But 

the positive correlations between height and number of panicles/plant and the days to 
flowering hindered in selection of short-statured and early maturing plants with more 
panicl es/plant . 

{Abstracted by Sh. P.S. Rena) 

8.6 ROWLINSON, P. and BRYANT, M .J.- Lactational Oesturs in the sow-2. The 
influence of group -hous1ng, boar presence and feeding level upon the occurrence of 

oesturs in lactating sow s. Anim Prod., Vol. 34, Part 3 . June, 1982, pp2 83-90. 

A 2 X 2 X 2 factor ial design was used to study the relative influence of houaing 
system (group or singly housed; G or S) , boar presence {boar present or absent; 

B or N) and feeding level (ad libitum or restric ted; A or R) upon the occurrence of 

oestrus in lactating sows. The treatments were given from day 20 post partum 

until weaning at d ay 42. 

Each cell of the design contained between 21 and 24 animals, g1v1ng approxi

mately 90 animals for the comparison of main effects. A total of 183 Camborough 

hybrid adult female pigs of mixed parity was used Only sows with litters of aeven or 

more piglets at day 20 were included in the experiment. The occurrence of oestrus beha
viour was determined by the testing of diJ sows with vasectomized boars for 6 minutes 

daily in a separate pen . 

The propo rtion of sows showing oestrus during lactation was greater for the group 
compared with th e singly housed sowi (P< 0.01) and for sows in the presence of a 
boar U'< 0.05) . Alth:luJ n there was a tendency for a greater incidence in ad libitum 

compared with restricted -fed sows, the difference was not statistioally significant. 
The only treatment in which a high proportion of sowa (0.78) showed oestrus was 

the combination G- B-A w hich differed significantl y from all other combinations when 

the sows were smgly -housed as well as the combination G-N-A-(P< 0.05) . 
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It was seen that all these management factors are necessary for a high incidence 

of oestrus in lactating sows. Although both group-housing and boar presence appear 

independently to increase the possibility of oestrus behaviour occurring in lactating sows, 

it is only in combination and with a high food intake that a majority of sowa may be 

expected to respond. 

(Abstracted by Sh. T. B. JAIN) 

8 7 STRITZKE, OEBI J . and WHITEMAN, JOE V.-Lamb growth patterns following 

different seasons of birth . Jour. of Anim. Sci, Vol . 55, No. 5, Nov., 1982. ,. 

The object of the study was to compare the growth performance of 457, 5 0 and 

640 lambs born during three seasons-fall , w inter and summer. The data in respect of 
the three traits viz., birth weight (BW), 70-d weaning w eight and post we•ning avg, daily 

gain (AOG) of lambs were collected during the fall of 1974 through the winter of 1979 

to determine if there were imr;>ortant interactions between season and sex, type of 

birth or rearing . 

At the start, in all . 24 6 m atur e ewes (3 and 4 years old) were exposed to 37 

rams tor breeding during the seven breeding season fr om 1974 to 1978. The ewes 

types were five combinations of Rombouillet (R), Dorset (D) and (or) Fin n1sh Landrace 

(F). The ewes were kept in aver aqe body cond it io n through supplemental feed inq 

in all seasons to enable the lambs to att ain maximu m growth . Lambs were m anaged 

and fed alike during the period. 

Resultes seggest that bred lambs born during different seasons varied in b 1r th w eight 

(P~ 0 .01) and for 70- d weight (P ::--- 07) . Large year within season variation for post 

weaning ADG contnbuted to inco nc lusive results for seasonal etfec ts On comparison, 

it was found that winter-bo rn lambs w ere .33 kg heavi er at birth than summer born 

lambs and 1.28 l<g heavier than fall· born lambs. And at 70- d of age, winter-born 

lambs weighted 2.93 kg more than fall-born lambs and 3 7 9 more than summer· born 

lambs. An interaction betwe en sex and season w as observed f o r ADG (P < .01). 

There was a smaller average di ff erence (40 9 /d) between ra m and ewe lambs born 

in the summer than between rain and ewe lambs (90g/d ) born during the fall and 

winter. Sex and (birth-rearing) type adjustment factors did not seem to vary among 

seasons for BW and 70-d weight. Onl y the adjustment of ADG for sex appeared 

to depend on the season of birth of the lamb. 

(Abstracted by Sh S.P. VERNiA) 
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8 .8 FEINGOLD. MARCIA-' Missing data in linear models with correlated errors"-

Commun. Statist. - Theor. Meth., 11 (241, pp 2831 2843 ( 1982). 

Yates (1933) gave a method for analysis of experimental designs data when 
some of the observations are missing. This method provides the correct error sum 
of squares and a positively biased hypothesis sum of squares. Kshirsagar (1971) 

worked on th e bi as in hypothesis sum of squares . The present paper extends these 

results to the case of a general linear model under the assumption of a non-singular 
covariance matrix that 1s known up to & scalar factor . The equations for this model 
are converted into a fornn that is congruent to that for the simpler model. In this way, 
the results o f Vdtes and Kshirsagar for an independer,• error model can also be used 
for analysis of mis>ing observations i11 case of a more general model. 

(Abstracted by Sh. R.C. Jain) 

8 .9 MATLOrF, NORMAN S.-James-Stein Regression Estimation in a Prediction context
Commun. Statist, - Simula. Computta. 11•5), 1982. 

The pFtper deals with two types of shrunken estimators of regression co-efficient vector 
~fo r the case i11 which X and Y. have a joint distribution with regression function 

E {Y/X = t) = t' ~ = 1 1~1 + t2~2+ ... tp~p [u nd er the assumption that E (X)=O, V (Y/X=t)=cr2] 
and involving th e use of predictor vari abl es X 's as stochastic variables. The first 

A A 
estimator ~< 0> , for which all components are shrunhen equally is of the form K ~. where 

A 

~ is ordinary least square estimator of ~ and K. whicn lies in the range (O~K~1), 

i s so chosen that the expected squareo prediction error is minimised. The second 
II A A II 

proposed estimator ~ (G) . is of the form K1~1 + K2~2+ +Kp~p to covers the case for 
II 

unequal shrinkage in ~·s. These estimators have been compared with~ using computer 
simulations in which samples are taken from artificial populations of known structure. 
The study showed that for the various sampling situations of interest, both the ahrunken 

1\ 

estimates have been found to be superior over ordinary least square estimator~ in all 
A 

such situations in that the mean squared prediction error for ~ decreased by as much 
A 

as 35% and mean squared estimation error for ~ decreased by as much as 85%. Further, 
these estimators have also been discussed for situations I ike multicollinearity, small 

sample size and large error variance . 

(Abstracted by Sh. Chandrahaa) 
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8 .10 NORDBERG, LIENNART - On variable selection i n generalised linear and related 

regression models- Commun. Statist. Theor. Meth. 11 (21), pp. 2427-2449. 1982 

The p!!per deals with the procedures for selection of explanatory variables in a wide 

class of generalised linear models (GLM} which covers models like the ordin1;ry l in ear 

regression model, the binary logistic regression model, the probit model and the poisson 
regression model with linear o r tog-linear parameter structure. The procedure suggested 

is that of an approximation of log-likelihood function and certa in dat a transformation 

by which it has been shown i n the paper that the problem of vanab le select io n 
in GLM can be converted to that of variable selection in case of ordinary unwe1g hted 

linear regression model, the procedures tor which have been extensive ly developed . , 

The paper thus obviates the need for resort to be specific compu ter prog r.ammes 

for variable selection under GLM end instead shows the reasivi li ty o f us ing some su itable 

variable selection p rogramme for li near regression. In th is regard the paper g i ve ~t the 

results o f as imulated study which shows t he suitabi lity of log- likel ihood approximation in 

many practical situations. The paper also provides the explicit form of d ata t ransfo rmat ion 

in the cas9 of GLM c lass of models . To wards the end. the paper provides the procedu re 

tor checking the suggested approximation for a given set of data t hat for modify ing i t 

when the approximation is judged to be p oor. 

(Abst racted by Sh A. C Ja in} 

8 .1 1 SALAMA. IBRAHIM and QU A DE. DANA-A non-parametric comparison of t w o 

multiple regressions by means of a we ighted measure of correlation . - Commun. Stat ist . 
Theory M etho., 11 (11), pp . 1185- 11953, 1982 

The p ap er gives a method of compari ng the rankings of reg resso rs in two populations. 

This involves carrying out stepwise regression of the sample data pertaining to each 

populat ion, and then obtaining the ranks o f regressors according to their importance. If 

the rankings of m regressors for the two populations be denoted b y R1j. R2j . ... .. . . .. Rmj for 

j = 1,2 and Tk for k = 1, ... .. .. .. , m equals the number of reg ressors having rank ~ k 

according t o both the ran kings then T = I: Tk . f . h d . --k- rs a measure o w erg t e rank correl a-

tion which gives great&r weig ht to regressors having low ran k compared to those 

hav ng high rank. The use o f a weighted rank correlat ion measure l ike T as against 

the prevalent use of the ra nks has been shown to be usefu l fo r comparing t he o rderings 
of regressors in 2 multiple regress ions The paper also discusses t he dist ribution of T 
and g ives tables of exact critical v alues sf T alongwith their app ro ximate valu es for 
practical use. Further, the usa of statistic T has been extended for compari ng t he rank

ings of regressors for more than two populations. 

(Abstracted by M rs . Ranja na Agarwal) 
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8.12 SMITH, THEODORE M.- Distribution-free test procedures for sK factorial experi

ments, Communications in Statistics - Theory and Methods II, No. 4, pp. 439-443, 1982 

In a sK factorial experiment, w ith s being prime or prime power, each 
effect can be represented by a pencil, pt (81 . ..... .. .......... , aJ:) with a, E (belongs to) GF(s). 

The pencil divides the set of sK different treatment combinations into & subsets eaGh of 
SK- 1 treatment combinations . If within each replication the observat-ions with each subset 
are added together, then a test of whether the effect is zero is equivalent to testing for 

equality of location among the totals from the subsets. If the distribution of the error 
term is continuous then any sample rank test tor location will be distribution-tree under 
the null hypothesis. Tl' e ranks may be based either upon ranking these &ums among all 
replications or upon ranking these sums only within a replication. In case no replication 

effect is suspected the Mann-Whltney-Wilcoxon test may be useful, otherwise, Wilcoxon 
signed test or Friendman rank statistic may be used. 

The procedure is illustrated through data from a 22 design . Some further exten1iona 
are also suggested. 

(Abstracted by Dr. A. K. Nigam) 

8.13 JOLLIFFE, IAN T. - A note on the use of principal components in regression. Applied 
Statistics, 31 , No. 3, pp. 300 303, 1982. 

The idea of using principal components in regression is to replace the original regre
ssor variables by their principal components, thu& orthogonalizing the regression problem 

and introducing computational ease. The principal components are treated as regressor 
variables and those found to be associated with the dependent variable& are included. 
In, recent publications the suggested rule for inclusion is simply based on the variances 
of the components . The components with large variance& are retained and those with 

small variances are rejected. Through this rule of inclusion, there is very little loss ef 
predictiveness in the regression . 

The argument proposed in this article is that email variance components may have 
predictive value. It has been demonstrated through examples that the principal compo

nents with small variances can ba •• important ea those with large variances. Of the four 
examples conllidered in the current article, three have already appeared in the literature. 

(Abstracted by Dr. V. K. Gupta) 
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8.14 CHOI, S. C. - Practical tests for comparing two proportio'As with incomplete dc;ta. 

Applied Statistics, 31, No. 3, pp. 256-262, 1982 

In paired comparisons, various mechanisms cause the data to be partially incomplete. 
This article suggests six simple hand calculable test procedures and the likehoodJi ratio 

criterion tor testing the equality of two binomial proportions with partially incomplete 
paired data. The test statistics are asymptotically N (0, 1 ), with one exception in which 
the test statistic has a Chi-square distribution with four degrees of freedom. 

Tha adequacy and powers of the tests are examined for moclerate sample sizes 
using simultation. 400 independent sets of samples are generated for various combin a
tions of parameters. The pre-assigned signific~nce level is a= 0 .05. 

The result of the simultations suggest that each test appears to be more or less 

factory in terms of the size with possible exception of the likelihood ratio test 

which discard some of the observations have small power than those utilising 

observations. An interesting finding of the study is that t .. n tests involving paired 
the power increases with correlation co-efficient, other parameters being f ixed . 

satis-

1 ests 

all the 

data. 

The proposed tests, however, lead to possible biased results if the mech anism 
causing incompleteness in the data is related to the treatment under investigati on. In 
such a case a test ignoring the incomplete data may be a little safer. though the power of 

such a test will be small. 

Finally, the tests may be appl ied with the usuat continuity corrections, particularly 
when the proportions being tested are small . 

(Abstracted by Dr. V. K Gupta) 

8 . 15 AGARWAL, S. and RAJARAMAN. V. -Computer Aided Design of Logical Base for 
Information Systems. Journal of Computer Science and Informatics, Vol. 13, No. 

1 January, 1983 

In the paper a systematic procedure to design the logical data base for a specified 

information system has been developed. The method begins with using a computer 
program to print rep~rts required by a user in the specified format including dummy data 

so that the reports shown to the user truly' represent what he would ultimately receive, 

Changes in report formats are easily accommodated at this stage. This program also 
generates a list of data items required to produce the reports. Another cemputer program 
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compares this list with elementary data items available from the input documents and those 

which could be derived from these to identify surplus and/or deficient data. After tha 
system analyst rectifies these surplus and deficiencies, a third program organises the data 
into sets as per the DBTG specifications. 

(Abstracted by Sh. K V. Sathe) 

8 . 16 BHATNAGAR, S. C. and RAMAN I, K. V. • Suitability of Micro Computers for Data 

Processing . Journal of the Computer Society of India, Vol. 9, No. 1 & 2, 1980. 

The computing power available in the country has been increasing at a rapid rate . 

The latest additions to the computing equipments are the micro computers wh ich are be

ing marketed by several manufacturers . Micro computers are comparatively inexpensive 

machines providing the capabilities of a mini computer. Hence an important question 
that needs to be answered is whether these machines are suit able for data processing 

applications . Since about 30 to 70% of the total computing time in business application 
is spent in sorting master/ transact ion files, the suitablity of these machines for d ata 

processing depends critically on the desig n of a good sort package. 

1 n this paper two designs of a sort package for implementations on micro computers 

with 2 diskette drives and 3 diskette drives have been presented. From the sort designers 
point of view t~e t ask is sufficiently challenging becau se in micro computers the main 

memory is very restricted and the auxiliary storage is also limited and comparative ly 

slower. The designs have been compared by computing synthetic time estimates with the 
help of a simulator under varying data environments and syst t m configurations. This 

analysis of time estimates will p rovide useful insight to the user a• well as the manu
facturers of micro computer systems. For the user as such analysis would be useful tQ 

evaluate a given confi·guration in terms of his own data processing needs. For the manu

facturers this analysis provides a definite indication of the type of configuration design 

that should be proposed for different market segments. 
'-.. 

! Abstracted by Sh. K. V. Sathe) 

8.17 GOYAL, R. C., KURUVILLA, J .• HA RIDAS, S.D. a11d LAXMINAR A SIM HAN, A. L . _ 

Processing Load Estimation, Configuratian Determination. Job Scheduling and Shift 

Planning Package. Journal of the Computer Society of India, Vol. 9, Nos. 1 & 2, 1980 

The selectian of a suitable computer system is a multistage process . The use r had to 
identify the current and future applications intended for implementation on the syst em. 

The transaction processing volumes are estimated and the p reliminary system desitJn is 
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carlied out. A data base containing hardware characteristics, software details and the 
results of various benchmarks of the computer systems being offered by various vendors 

has:been developed. This package de.termines the hardware re1;ources (configuration) 

and the processing timings in order to process the applica1ions at prescr ibed frequenc ies 

and the estimated traniaction volumes . The processing timinss are calculated over 

a long period usually one year, in order to provide accurate shift planning and job 

schedul ing The various configuration for the specified vendors and their computer 
systems are considered and the processing timings estimates, shift planning etc, thus 
determined by ·the pack·age are analysed. An .optimum conf iguration is selected which 
will satisfy the environmental. operat ional and economic constraints as specified by the 

customer. 

The package is ma inly i ntended to be used by micro processor community. 

(Abstracted by Sh. K. V. Sathe) 

9. ABSTRACT OF DISSERTATION APPROVED 

Ph. D . 

9.1 KUMAR, PRANESH -Some lnvastigations in Unequal Probability Sampling Designs. 

In sampl e surveys, the th&ory of unequal p robabilities play an important role in sample 

selection as well as in estimation with higher precisions. In view of Hervitz and Thomposon 

(1952) estimator, unequal probability sampling procedures without replacement •re 
advantageous if inclusion probabilities are proportional to sizes . In the present dissertation, 
some aspects of urequal probabi I ity sampling without replacement are considered. 

Followed by a critical review of the literature on unequal probability sampling, two sample 
selection procedures for selecting two units from the finite populations using unequal 
brobabilities, are given Both the selection procedures provide a class of sampling 
schemes, IPP3 as well as non-IPPS. The sampling schemes belonging to these 
classes admit a non-negative unbiased variance estimator of the Horvitz and Thompoion' s 

estimator due to Yates and Grundy (1953). A necessary and sufficient condition 

tor the IPPS schemes of the classes to have greater efficiency than the IPPS 
with repl acement scheme is derived. Many Slmpling schemes, for in&tance those due to 

M idzuno (1952), Sen ( 1952), Durbin (1953), Rao (1965), Singh (1978) belong to the 
suggested classes. Some new I PPS sampling schemes emerging from these olaMes are 

considered tmd are found satisfactory w ith respect to efficiency and &tab:lity of the varia
nce estimator when compared empirically with some of the known sampling schemes. 
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Further. an improvement over Horvitz and Thomposon's estimator. is suggested 

for Non ·IPPS sampling scheme. The problem of estimating the variance of the Horvitz 

and Thamposon's estimator when second order inclusion probabilities are either diffi

cult to obtain or they do not admit an explicit form or are zero for some of the pairs 

is also dealt . Some estimators of the variance which do not depend upon second 

order inclusion probabilities, are suggested Since the estimators are biased, their 
relative biases along with those of some other biased estimators of variance available 
in literature, are empirically stud ied. 

(Guide: Dr A . K. Srivastava) 

10. PAPERS ACCEPTED FOR PUBLICATION 

10.1 MAINI, J . S. and GOEL. B. B. P. S. - Estimation of pig popula' ion anrJ number of 

pigs slaughtered using random sampling t echnique. Indian Jour. of Animal Sciences. 

10.2 NADKARNI, U . G ., SOMAYAZUtll, L . B.S .. JAIN, T . B., GU 0 TA , H . C. and 

AGARWAL, S.C. - On co?t of maintenance of p iqs. Indian Jour. of Animal Sciences. 

10 3 SINGH . SHIVTAR and RAUT. K. C -Life time economics of cro ss-bred and no n

descript cows in a rural area . Indian Farming. 

10.4 SOMAYAZULU, L. B.S. and AGARWAL, S.C. - Study of growth of la rge white 

Yorkshire and land race pigs under different feeding levels . Indian Jour. of Animal 

Sciences. 

11 COMPUTER SCIENCE & NUMERIC A L ANALYSIS 

11.1 Data Processing : 

During the quart er under report . the Division of Computer Science & Numerical 
Analysis continu ed ro p rovide facilities for data analysis and computer programming to 

the scientists, research w orkers and students from various lnstrtutes under I.C.A.R. , Agri. 

Universities and co lleges, Directorate of Eco nomics and Statist,cs, Min. of Agr icult u re and 
Deptt. of Agri. , U.P. State. A few user's vvere allowed to utili se th e computer systems o n 
payment basis. 

11.2 Computer utilisation : 

During the qu arter under report, about 4100 production jobs and 950 t•sti ng jobs 
were processed on B -4700 and ·IBM 16 20 Computer systems. 
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11.3 Programming facilities: 

Programming facilities and guidence in data analysis on computer were given to 
47, Ph D., 28. M.Sc. students and 17 other research workers during the quarter. Four 
programs were developed to meet the users requirements. 

11 .4 M T. Unit : 

Mec~anical t abulat ions unit continued to give t acilities for data preparation and 
process ing of c ards on unit record machines for research workers from IASRI and other 
lnstitures. About 3 .5 lakhs cards were punched and 632 jobs were processed on various 
unit record machines. 

12. PAPERS PRESENTED AT INTER-ORGANISATIONAL SEMINARS, 

CONFERENCES. WORK-SHOPS. ETC. 

The title and autho rship of papers presented and the particulars of the Workshops, 
seminars at which these were presented, are given below: 

1 2.1 The 70th Sessio '1 of the Indian Science Congress Association held at Tirupati 

from January 3-8, 1983 

12 1.1 Section of Statistics. 

(1) JAIN, R C and DAS M .N - Confounded asymmetrical factorials using truncated 
incomplete block designs. 

(2 l NARAIN, PREM.· Presidential Address entitled, "Stochastic Problems and Methods 

in population Genetics" . 

(3) NARAIN, PREM. MALHOTRA, P K. and WAHl, S.D.- The use of Auxiliary 

Traits in Combined Selection. 

(4) SRIVASTAVA. A .K. and DEY, A-A sampling procedure with inclusion prob

abilities proportional to size. 

(5) TALUKDAR, J ., NARAIN, PREM and SRIVASTAVA, A.K.·Some •spects of 
sampling techniques for multiple character in repeat surveys. 

(a) The symposium on "lnventary of Oceanic Resources in relation to Man'a 

Development and needs". 
NARAIN, PREM, KATHURIA, O.P. and SHASTRI, S.S;-Data requirement 

for studying the dynamics of exploited marine fisheries. 

(b) The symposium on "Statistical Anthropology" 

NARAIN PREM.- Scope sf Statistics in Anthropology. 
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{c) The symposium organised under the committee on Science and liconomic 

Development. 
NARAIN, PREM-Economic Aspects of Oceans and Seas both Realised and 

Potential food and water. 

(d) The Symposium on "Recent contributions in sample survey methodology." 

SRIVA STA VA, A.K .-Use of auxi l tary information in survey sampling -A review 
of some recent trends. 

12.2 All India workshop on Crop Losses due to Insect Pests, held at A.P.A.U .. 
Rajendra Nagar Hyderabad (A.P.) from January 7-9, 1983. 
NARAIN, PREM and KHOSLA, R.K -Statistical analysis for estimation of crop losses 
due to pests and diseases. 

12.3 36th Annual Conference of Indian Society of Agricultural Statistics held at 

Mahatma Phule Agricultural University, Rahuri, Maharashtra on January 
17-20,1983. 

( i) AGARWAL, ELLA, BANERJEE, A.K. and DEY, A.-An empirical study on the 
performance o f some sampling strategies using an auxiliary information. 

(ii 1 AGARW AL, RANJANA and SINGH, PADAM-A sampling scheme with inclusion 

probability proportional to size using PPS systematic sampling. 

(iii) BANERJEE, A K. and RAHEJA, S.K.-Some statistical investigations relating to 

causes of idle land in India 

(iv) BH ATNAGAR, K.C and BANERJEE, A K .. Optimum points or stratification for 

estimating vi~ld of cereal crops. 

(v) BOSE, R.K, B ANERJEE. A.K. and DEY, A.-A simple rule for stratification. 

(vi) DEY, A. and Ba.NERJEE, A .K.-Construction of a series of symmetrical group 

divisible designs. 

(vii ) JAIN, R.C .. AGRAWAL, RANJANA and SREEDHARAN, H.-Use of Principal 

Component in yie ld forecast. 

(viii) J A IN, T.B. and BHATIA. D.K.-Employme:'l t absorption in poultry keeping 

around Delhi . 

(ix1 KARANDHIKAR, V.R., RANA, P,S and BATRA, P.K. -A study on size and ahape 

of plot for Jowar. 

(x) KATHURIA, O .P., BATHLA, H.V.L. and SINGH, J.-Responses of groundnut 
and rapeseed-mustard to irrigation and fertilizers and on prospects of achieving 

their sixth plan production targets. 
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(xi) KHATRI. R.S.- A comparative study of population size, estimators and their 

effeciencies. 

(xii) KUMAR, PRANESH and SRIVASTAVA, A .K. -A General class of unequal 
probabilit ies without replac em ent sampling schemes for two units from finite 

populations. 

(xiii) MATHUR, D.C., SRIVASTAVA. A .K. and SINGH, JAGMOHAN-A study on the 

economics of vegetable cultivation in rural areas of Delhi. 

·(Xiv) RAHEJA, S.K, MEHROTRA, P.C. and BASSI, G.S. -A study of variability in 
y ie ld of groundnut in Aurangabad. 

(xv) RAHEJ A, S.K .. RUSTAGI, V. S. and MEHROTRA, P.C.-Yield performance of 

bajra hybrids under dift~rent lands of irrigation. 

(xvi) RAHEJA, S.K .. M EHROTRA , P.C. and SATYA PAL-On estimation of straw to 

gra in ratio for jowar crop. 

(xvii) RAHEJA. S.K., MEHROTRA, P.C. and TYAGI, K.K. On construction of adoption 

Index of improved agricultural practices. 
(xviii) RAI , S.C.-Optimum number of Comparisons in Pai red and Triad 

Experiments 

(xix) RAN A, P.S. -A quenening problem with heterogeneous serv ices. 

(xx ) RAU T, K.C. -Decomposition of enhanced mi!k yield according to sources of 

increase. 

(xxi) SARUP, SHANT! , PA N DEY, R.K. and VERMA, GEETAM-Statistical evaluation 
of pulses in Madhya Pradesh-production trends in recent years. 

(xxi i) S AXENA. B.C.. NARAIN, PREM and SRIVASTA VA, A 1< .-Robustness of 

Hartley's est imator for multiple Frame Surveys. 

(xxiii ) SHASTRI. S.S.-A study on successively sampling procedure for estimating 

the change in mean. 

(xxiv) SINGH. H.P .. J A IN, J .P. and SAXENA, B.C. -A f urther study fo r estimating 
changes in dynamic population . 

(xxv) SI NGH. JAGMOHAN, SRIVASTAVA, A .K. and MATHUR, D.C. -Utilization of 
human labour in vegetable cultivation in rural areas of Delhi. 

(xxvi) SINGH. RAN DHJ r{-Estima t ion from incomplete multiple observations. 

(xxvii) SINGH, SH IV TAR , RAUT, K C. and AGARWAL, H.O - Study on g rowth o f cross
bred and indigenous ca lves reared in a rural area . 
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, 2.3.1 

(i) 

"Symposium on crop weather rela tion-ship". 

AGRAWAL, RANJANA, JAIN, R.C and JHA, M.P. -Models 
effects of weather on crop yield. 

for studying 

(ii) BHARGAVA, P.N . and SAKSENA, ASHA-System analysis approach for crop 

planning in rainfed areas. 

12.3 2 "Symposium on Statistical aspects on post harvest technology" . 

(i) GOEL, B.B.P.S., and SINGH, K.B. -Post harvest losses in Mi~k and dung. 

(ii) NARAIN. PREM and KH OSLA, R.K . -Estimation of Foodgrain losses at different 
Post- Harvest Stages. 

(iii) RAHEJA, S.K. and MEHROTRA, P.C -Food grain losses in storage at farm 

level. 

12.4 ' · Na~i onal Symposium on Breeding Livestock for economic efficiency and 

Twenty Second Annual General Conference of Indian Society of Animal Genetics 
and Breeding held at Haryan a Agricultural University, Hissar from 11th to 13th 

M arch, 1983 , 

(1) NARAIN, PREM, and MALHOTRA, J .C. Cost-benefit evaluation of Progeny 

testi ng programmes under Indian Conditions 

(ii) NARAIN. PREM, MALHOTRA, P K. and WALIA, S.D . -The use of auxiliary 

traits in Combined selection for improvement in poultry. 

13. CONFERENCE/SEMINAR/SYMPOSIUM/WORKSHOP, ETC, ATTENDED 
BY THE SCIENTISTS 

Date 

Jan ., 3 

to 8 

Jan., 17 
to 20 

Name of Conference/Seminars/ 

Symposia, etc. 

70th Session of Indian Sc ience 
Congress A ssociat ion held at Tirupati . 

36th A nnual Conference of 
Indian Society <ilf Agricultual 
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Name of the Scientist 

with Designation 

Dr. Pram Narain. Director• 
Dr. O.P Kathuria, 
Scientist (S-3) 
Dr. A.K. Srivastava, 

Scientist (S 2) 

Sh . R.C. Jain, Scientist (S-1) 

Dr.Prem Narain·, Director 
Sh. P.N. Bhargava• • 
Scientist (S-3) 



Date 

March. 11 

to 13. 

Name of Conference/Seminars/ 

Symposia, etc . 

Statistics held at Mahatma 

Phule Agricultural University, 

Rahuri, Maharashtra. 

National Symposium on "Breeding 

Livestock in Economic Efficiency" 

and Twenty second Annual Cont. of 

the Indian Society of Animal 

Genetics and Breeding . held at 
Haryana Agricultural Un1v. Hissar. 

• President in t i1e sec• ion of statist ice: . 

Name of the Scientist 

with Designation 

Dr. K.C. Raut, 

Scientist (S-3) 

Sh. R.K. K~osla, **• 
Scientist ( S- 2) 

Dr. Randhir Singh. 

Scientiet (S-2) 

Dr . H V.L. Bathla, 

Scientist (S-2) 

Smt Ranjan a Agrawal. 
Scientist (S· 2) 
Sh . K.B . Singh, 
Scientist (S-1 ) 

Sh. H.B. Chaudhry. 

Scient 1st (S- 1) 
Sh. P. S. Ran a . 
Sci entist (S-1) 
Sh. S .N . Bajpai, (T -5) 

Dr. Prem Narain, Director+ 

Sh. J.C. M alhotra 

Scientist (S-2) 

Sh. P.K Malhotra. 

Sc ientiSt · S-1) 

** Convener of Symposium on Crop Weather relationship with reference to rain
fed agriculture', he ld at M.P.A U., Rahuri on J an. 18, 1983. 

••• Convener of Symposium on ·statistical Aspects of Post Harvest Technology' 

held at M .P.A.U. Rahuri on Jan ., 19, 1983. 

+ Chairman of the Two t echnical Sessions. 
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14. LIBRARY 

1 4 . 1 Dur ing the period under report 177 books on various subject field of the lnstt, 

were add ed to the Library . 

14.2 Followi ng repri n ts w ritten by the Scientists of our Institute and published in 

Scientifi c Journals w ere procured for free distribution by the library among the 

scientists working in the same field on exc hange basis . 

S . No . Author 

i ) Agarwal. Veena, 

and Dey, A 

Title 

NOte on orthogonal main 
effect plans for 

Asymm~trical factorials 

i i ) Chawla, G C. and Sequential sampling of 

Rajag opalan, M 

iii) Raut. K.C. 

iv 1 Raut, K.C. 

V ) Singh, R. P. and 

Ram Gopa l 

non-overlappin g clusters

clustering after selection . 

Nutritional studies of 
buffaloes under vill age 

conditions in Dhulia 

region of M ah arashtra 

M dnagement indi.;ators in 

respect of housing of 

bu ffaloes for m ilk 

p roduct ion 

Note on reasona l effect 

on calving and production 
t ra its of b uffa loes under 

v i ll ag e condi •ions. 

Source 

Sankhya: Indian 
Jr. Stat. 44.Sr. B 
Pt. 3, 1982, 

Jr. of Indian Socy. 

Agri. Stat. 34 (2) 
Aug. 1982. 

Ind. Jr. Ani. Sci. 
52(12) Dec., 1982 

Ind. Jr. An i. Sci. 
52 (11) Nov., 1982. 

Ind. Jr, An i. Sci. 

52 (8 ) 1982. 

14.3 As a part o f con ti nuous practice th e l ibrary h as g o t bound 581 books and 

J ourna ls ate, fo r better preservation. 

14.4 The Reprographic u nit of the libray has attended 77 Jobs covering 1750 p age9 

sent by the scientific. te chnical and Admi n istrative Officers of the Institute. 
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14.5 The issue and return work at the library counter has involved transactions of 

approx. 8000 publications. 

14.6 During the aforesaid period approx.. 6650 persons visited the library for 

consultation purposes. 

15. LAB-TO -LAND PROGRAMME 

Under the ICAR Lab to-Land Programme the Institute carried out the following 

activities in village Nilothi of Delhi during the quarter under report:-

15.1 Demonstrations on balanced cattle feed (HAFED) : 

Demonstrations on balanced cattle feed (HAFED ) were carried out in 160 
households belonging to the categories of landless labourers and small and marginal 

farmers adopted under the programme. The results \!lfere found quite satisfactory and 

showed that milk yield increased by 2 - 3 kg per animal per day with 2 kg. of feed given 
to the buff_alo in place of the normal concentrate. 

15.2 Demonstrations on cultivation of summer moong : 

There w as no practice of cultivating summer moong in the village and the lands 
mostly remain/fallow after harvest of wheat in rabi season. The cultivators have now 
been persuaderl to take up the cultivation of summer moong as a cash crop before 

sowing of kharif crop . About 40 demonstrations on cultivations of summer. moong 
(PS-16 variety) in as many holdings are proposed to be laid out in the coming summer 
season . Steps have also been taken to arrange supply of inputs like seed. bacterial 
culture and fertilizer for based application. 

15.3 Demonstration on short duration variety of arhar : 

The cultivators were also motivated to t ake up cultivation of short duration arhar 
during the forthcom ing kharif season. About 10 demonstrations are proposed to be 

laid out for the purpJse. A rrangem ent t o procure seeds o f appropdate variety is being 
made . 

15.4 Demonstration on cultivation of hybird maize : 

About 17 cultivators have shown interest in cultivation of hybrid maize. Arrange
ments to procure and supply seeds of appropriate maize hybrids are being made. 
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15.5 Creatio n of self-employment opportunities and vocational training of 

v illage youths and women : 

Under the vocational training programme arranged and run by Delhi Administration, 

applications of more than 100 vill age youths and women have been forwarded to the 

concerned authorities for imparti ng training in different vocations as mentioned below. 
The application are b eing p rocessed and the training programmes are likely t o commence 
shortl y. 

s No . , Name of the vocation No. of applicat ion forwarded 

i) Driving 30 

i i) Soap making 6 

iii) Loan for tonga and bullock cart 2 

iv ) Poultry 2 

v) Khadi weavin g . 3 

vi ) Cand le making 6 

vii) Lo an of purchase of buffa lo 3 

vii i) Tai lorin g 18 

ix) Embroid ry 4 

x) Food and nutr ition prog ra mme 2 5 

xi) Kn itt ing 4 

xii) Loan for establi shment of shop 1 

15 6 Visit to K r ishi V igyan Mela : 

A visit of adopted farm ers f rom the vil lage Nilothi was arranged to the Krishi V igyan 

Mela organised by IARI f rom 16th to 18th M arch, 198 3. 26 farmers visited the mela and 

w ere show n around different stalls and demonstration p lots. Th e latest developments in 
the field of agricultura l implements, seed technology and other aspects were also demon
strated, use of b io·gas tor heating, l ighting and w orking the pumps sets were also 

demonst rated to t he farmers. Literl! ture and pamphlet s relating to the package of 

improved practices for different crops wa s also supplied to the cult ivators on the 
spot . 
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15.7 Programme of levelling and land shape : 

There are about 1 5 acres of land lying idle juncu ltivated in the village on account 
of undulating f ield level and gradients. To bring this area under cultivation. arrange

ments are being made te undertake levelling of the land to improve its productivity, 

16. MISCELLANEOUS 

16.1 Personnel Information: 

16 1.1 Promotion/Transfer, etc. 

(i) Following Technical As~istants have been inducted into Grade ·s· of A.R.S. in 

the pay scale of Rs. 550-900 and transferred to other Institutes w .e .f. th e date 
mentioned against each: 

1 . Sh. N.K. Sharma 15- 1-1983 I.V .R.I , lzatnagar 
2 . Sh. M .S. Narang 15-1 - 1983 -do· 
3. Sh. R.N. Sood 2 8-1-1983 I.G .F.R.I., Jhansi 
4. Sh. lndra Singh 11-3- 1983 -dO· 

(ii) S/Shri Snehanshu Sen Gupta and S.P. Jain. TEtchn ical Assistants of this 
Institute have been appointed as Programme Assistant on deputation in the 

office of R.G. of India, Min . of Home Affairs. in the pay scale of Rs. 550. 900 
and were rel ieved of their duties at I A.S .R.I. on 15.3. 1 98J. (A.N.) 

16.1.2 The Scientists of I.A.S.R.I. were deputed to attend train ing/study tour/meeting 
and to deliver lectures, etc, during January- M arch. 1983. 

(i) Dr. Prem Narain, ( i) Attended the 22nd Convocation of Post-
Director Graduate School of Indian Agricultural 

Resea rc h Institute, New Delhi held on 
7- 2 · 19b3. 

( ii) Attended as Chairman of the Judg ing 

Commtttee tor the Bhonoji Ramars Debate 
Contest ent itled " The present course 

curricular education system has fa i led 
to produce excel lence in Agricultu ral 
Research" organised by the Chemistry 

Students Association in the Division of 
Soil Science & Agricultural Chemistry of 
IA RI , New Delhi held on 26th Feb., 1983. 
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( ii) Dr. S.S. Pillai. 

Jt . Director 

(i ii) Dr. S.K. Raheja. 

Scientist (S-3) 

(iii) Delivered lectures at Institute for 

Research in Medical Statistics (ICMR), 

Ansari Nagar, New Delhi in 'Population 
Genetics' on 3rd, 4th, and 5th March, 
1983. 

( iv) Attended as a Member, the second 
meeting of the Nationar A dvisory Board 
on Statistics held at Department of Statis
tics, Sardar Patel Bhawan, New Delhi 

on 4th March, 19 83. 

(v) Attended the final meeting of the Achieve

ment and Audit Committee of the Central 
Marine Fisheries Research Institute at 

Madras on 14th March, 1983. 

(vi) Attended as Chairman, the meeting 
of the Technical Committee of Direction 

for the improvement of Animal Husbandry 

Statistics in the country held on 26th 
March, 1983 at Krishi Bhavan, New Delhi. 

(i) Gave a series of 12 lectures on sampling 

techniques to the part icipants of 

' National Household Survey Capability 
Programme' training programme conduc

ted by C.S.O. from 17th to 24th Jan, 

1983. 

(ii) Delivered a lecture on Data Base 
Management Systems to the ISS 

Probationers on 19th March, 1 §183 at 
R.K. Puram Computer Centre. 

(i) Delivered a lecture on "Sample Surveys 

in Ag riculture & Animal Husbandry " to the 

Senior P .G. Students, Department of 

Statistics, Punjab University, Chandigarh 
on 4th March, 1983. 

(ii) 
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Delivered a lecture on " Economies of 

Fertilizer Use" at 2 8th FAI Marketing Mana

gement Programme f or Fertilizer Marketing 
Executives on 8th March, 1983. 



(iv) Sh . S .D. BokiJ, 
Scientist (S-3) 

(v) Dr. J.P. Jain, 

Scientist (S-3) 

(vi) Dr.O.P. Kathuria, 
Scientist (S-3) 

(vii) Miss C R. Leelavathi, 
Scientist (S-2) 

(viii) Dr. A .K Banerjee, 
Scientist (S-2) 

(ix) Dr. J.S . Maini, 
Scientist (S -2) 

(x) Sh. P.C. Mehrotra, 

Scientist (S-2) 

Attended the meetings of inter-ministerial 
experts on Crop Insurance held on 10th 
and 11th March, 1983 (on behalf of the 

Institute). 

(i) Delivered a lecture to ISS trainees from 

CSO. New Delhi on 22nd Jan., 1983. 

(ii) Apprised the P.G. Student& of Statistics, 
Punjab Univ. Chandigarh about the aetivi

ties o f the Divis1on of Animal Sciences. 

Delivered lectures to CSO trainees on 21st 
and 25th January, 1983 and foreign 

trainees of NCER f on 28th January, 1983 

at the IASRI, New Delhi. 

(i) Delivered a lecture to ISS trainees on 22nd 
Jan, 1983 at IASRI, Delhi, on Statistical 

Research in Crop Sciences. 

(ii) Delivered a lecture to Foreign trainees 
sponsored by CSO on 25th Jan., 1983 at 
IASRI, New Delhi on Statistical Research 
in Crop Sciences 

Delivered four lectures on Stratified 

Sampling to the participants of the National 
Household Survey Capabi lity Programme at 
CSO, New Delhi in Jan . 1983. 

(i) Delivered two lectures in the ··National 
Household Survey Capab ility Programme" 
c onducted by CSO with practical Assign· 
ment from 2 7th and 28th, Jan., 1983, 

(ii) Attended the meet1ng of the techn ical 
Committee of D irection tor improvement 

of Animal Husbandry Stat istics held at 

Krishi Bhaw an, New Delhi on 26th 

March, 1983 . 
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ment) on t w o stage samp li ng to the 

students sponsored by the CSO under the 
"National Household Survey Capabil ity 
Programme" on 17th February. 1983. 



(xi) Sh. R.K . Khosla, 

Scientist (S-2) 

(xii) Dr. A.K. Srivastava, 
Scientist (S - 2) 

16.2 Distinguished Visitors: 

Delivered a lecture on surveya on corp 

losses and crop forecasting to trainees of 

CSO on March 1, 1983 at the IASRI, 
New Delhi 

(i) Delivered a series of lectures on the 
following topics to the participants of a 
training programme on "National House

hold Capability Programme" organised by 
CSO on 7th to 11th, 14th and 15th Feb., 
1983. 

(a) Ratio and Regression Estimators 

(b) Two Stage Sampling 

(c) Cost and Variance functions-estimation 
of sample size. 

(ii) Delivered lectures to the participants in 
the training Course in "Sample Survey 

Methods in the Area of Education" orga

nised by NCERT at R.E.C Ajmer on 2nd 
and 3rd March, 1983. 

16.2.1 Dr. P.C. Joshi, Asstt . Professor, I.I .T., Kanpur, visited IASRI on 31st January, 
1983 and l1elivered a seminar talk on "Outlier detection in linear models." 

16.2.2 A French Delegation consisting of Dr. E. Salmon-Legagneur and Dr. Michel 

Arraudean visited IASRI on 8 .2.1983 and discussed with the Director regarding the poasi

ble areas in the field of Agricultural Statistics in which French Govt. might,ilike to 
collaborate with the Indian Government. 

16.2.3 Dr. K.L. Mat i, Jt. Director, Poultry, Government of Madhya Pradesh, Bhopal 
visited the Institute on 17.3.83 for discussing the progress of the Reciprocal Recurrent 

Select ion Programm e for 1982 as well as formulating a new breeding programme for 
evolving a deshi bird suitable for tribal and rural areas of Madhya Pradesh. The 
advice was given and the breeding programme was prepared. 
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16.2.4 or. B.D. Tikkiwal, Professor (Stat .), Rajasthan University, Jaipur. visited IASRI 

on 26th March, 1983 and delivered a seminar talk entitled," A new approach on teaching 

of Courses in sample surveys". 

16.3 Monitoring Cell : 

A meeting of the Monitoring Cell was held on 14th February, 1983. 

The Monitoring Cell discharged !he responsibility of getting the RPF proformae 

filled in from the scientists of some of the Divisions for onward transmission to ICAR. 

In addition, the budget allocation for the 22 projects under th& co-ordinated scheme 

on Primary Data Collection involving ad-hoc Field Staff was revised. 

16.4 Staff Research Council : 

A special meeting of the Staff Research Council was held on 18th February . i 983 

for acquainting the Chairman and members of O.R.T. with its functioning . 

16.5 Joint Council: 

Jt. Staff Council was reconstituted for a period of three years w e.f . 13 1. 1983. 

The elected and nominated members of the same are follows. 

II 

Director. IASRI Chairman 

Official side 

Dr. M .P. Jha, Scientist (S-3) 1) 

2) 
3) 

~h. P.N . Bhargava, Scientist (S-3) 

C. A. 0 . 
4) Accounts Officer 
5) Shri S.C. Rai, Scientist (S-2) 
6) Sh. S.S. Shastri, Scientist (S-1) and Secretary 

(Official side) 

111 Elected members 

1) Sh. Onkar Saroop, Scientist (S) 

2) Sh. D.C. Pant, E.C.O . (T-5) 

3) Sh. R.D Garg, Tech Asstt. (Stat.) T-11 -3 

4) Sh. Mangal Singh, T -1-3 
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5) Sh. Prem Lal, T-1-3 

6) Sh. D.N. Kharband a Asstt. 

7) Sn. Prem Shankar Rai, Jr. Clerk 
8) Sh. Ram Paras i\liehto, S .S. Grade-11 

9) Sh. Ved Prakash, S.S Grade- l 

The Chairman and members ot O. R. T. met the members of IASRI. Jt Council on 

18th Feb , 1983 at IASRI. The meeting was presided by Dr. B. P. Adhikari, 

Chairman. 0 R T. 

16.6 Meetings of Heads of Divisions and Sr. Scientists 

During the quarter under report the following meetings were held: 

i) HDS and Sr. Scientists 

i i) do 

iii) do -

iv) -do-

on 

on 

on 

on 

8-2 8 3 

8-3.83 

24-3-83 

30- 3-83 

16 7 I A SRI Representatives at the meetings of Scientific Panel of I CAR : 

--------------------------------------------------------------~-------
Name of the Officer 

1. Sh. P N. Bhargava 

Sh. H.C. Jain 

2 . Sh. H . C. Jain 

3. Sh. P. K. Malhotra 

4 . Sh. G. N. Bahuguna 
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Name of the Scientific Panel & 
Date 

"Agronomy", held on 28th Feb., 1983 

and 1st M arch, 1983 

"Plant Physiology and Bio-Chemistry," 

held o n 2 5th & 26th March, 1983. 

"Plant Breeding", held on 4th & 5th 
March, 1983. 

•·EntomologvJNematology", held on 

22nd to 24th M arch, 1983. 



16.8 Other Information : 

16.8. 1 Dr. Prem Narain was appointed by ICAR vide letter No.7-58j81-EE.I I dated 

21-2-83 to act as an Expert Member of the Committee constituted by the Government 

of India, Ministry of Agriculture (Department of Agriculture and Cooperation), 

Fertilizer & Accounts Wing, to evaluate the proposal submitted by the Economics and 
Marketing Research Department of Projects and Development India Ltd. for undertaking 

a study on " Impact of Price Changes on the Growth of Fertilizer consumption in India''. 

Dr . Prem Narain also attended, as Chairman, the second meeting of sampling 

methods for food products and Agricultural Inputs Sectional Committee, AFDC:57 to 
study ISO documents on sampling of food products and Ag ricultural Inputs, AFDC: 
57/ P-1, held at Indian Standards Institution, New Delhi on 22nd March, 1983. 

16.8 .2 Dr. S.k. Raheja was nominated membfiH of Task force for Study to identify 

Constraints in wheat production', set up by IARI/ IASRI, New Delhi. 

16.8.3 Dr. A .K. Nigam was appointed as a member of the Editorial Board of the Journal 
of Indian Society of Agricultural Statistics. 

16.8.4 Sh S.C. Rai accompan ied the students sports team of the Institute to NDRI, 
Karnal to participate in Ill ICAR Inter-Institutional Students Sports Meet held from 
2nd March to 5th March, 1983. 

16.8.5 The following Scientists were deputed by the Institute for attending XI 

Orientation Course on Agricultural Resaarch Management being conducted by National 
Academy of Agricultural Research Management, Rajendra Nagar, Hyderabad (A.P.) 
from 9th Feb. to 16 th March, 1983. 

(i) Sh. R.K. Ghai, Scientist (S-1) 

(ii) Sh. H B. Chaudhry, Scientist (S-1) 
(iii) Sh. P.K. Batra. Scientist (S-1) 

(iv) Sh. S.N . Arya, Scientist (S-1) 
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PERIODICAL PUBLICATIONS 

ANNUAL REPORT 

The Annual Report issued by the Institute covers all the aspects of the function• 
and activities and provides useful information to research workers in the field of 
Agricultural Statistics. 

ANNUAL REPORT ON SAMPLE SURVEY METHODOLOGY 

The Annual Report of Sample Surveys for Methodological Investigations into High 
Yielding Varieties Programme (H.Y.V.P.) are being published since 1974-75. 

ANNUAL INDEX OF AGRICULTURAL FIELD EXPERIMENTS 

The Annual Index gives information on the objectives of Agricultural field experi
ments other than varietal trials conducted during that year on various crops at differer.! 
experimental research stations and their years of commencement 8nd termination under 
the scheme of National Index of Agricultural Field Experiments . 

NATIONAL INDEX OF AGRICUL TUAAL FIELD EXPERIMENTS 

The results of statistical analysis of the data pertaining to agricultural field experi
ments (other than varietal trial) conducted at the various research stations all over the 

country, are published in the forms of compendia series. Three such aeriea in 
respect r f the various States pertaini ng to the periods 1948-53, 1954-69 and 1960·65 
have alreadv been completed and the data for the period 1966-71 have been collected 
and are under process which would be published in the form of cropwise compendia 

series. 





OTHER PUBLICATIONS 

Price (Rs .) 

Sample Survey for Estimation of Milk Production in Punjab (1956-57)- V .G. Panse, 5.50 
Daroga Singh and V.V.R . Mu rty. 

Sample - urvey for Estimation of Mi lk Production in Eastern Distr icts of U.P. 4 .25 
( 1957 -59)-V.G Panse. Daroga Singh and V.V.R. Murty. 

Cost of Milk Production in Madras (1963) - V.G. Panse, V .N Amble and K.C. Raut. 4.75 
Green M anuring o f Crops (19 15 )· V.G. Panse. T.P. Abraham and C.R. Leelavathi 2 .50 
Cost of Milk Production in West Bengal (1967) - V.G. Panse. V.N. A mble and 5 .50 

K C Raut . 
Monograph on Estim at ion of Wool Production t1970)- Daroga Singh, 

M . Rajagopalan and J .S. Main i. 
Monograoh on Estimation ot Milk Production ,1 970)- Daroga Singh, 

V.V R. Murty and B B.P.S . Gael. 

Survey on Mango and Guava in U P. ( 1971 )- G.R Seth, B.V. Sukhatme 
and A .H M anwan1 

Incidence of Pests and Diseases on Paddy (1971 )-G.R. Seth, D. Singh. 
M .G. Sardana and R.K. Kho sla . 

Cost of Mi lk Production in Delhi (Revised in 1972)- D. Singh and K.C.Raut. 
Survey on VPgetables in Rural Areas of Delhi (1973)-B.V. Sukhatme, 

A.H. Manwani and S.R. Bapat 
Economics of ra ising Cattle and Buffaloes (1973)-K.C. Raut, V.N. Amble 

and Sh,vtar Singh. 
Estimation of Availability and Cost of Production of Milk (1975) -K.C. Raut, 

D. Singh and Shivtar Singh. 
Monograph on Study of Size and Shape of Plots fo r Field Experiments on 

Vegetable and Perennial Crops (1975)- D. Singh, P.N. Bhargava, R.K. Khosla 
and Asha Saksena. 

Monograph on Sample Survey Techn iques for Est imation of Egg Production 
(1 975)-D. Singh, B.B.P.S. Goel J .N. Garg and D. V.S. Rao. 

Funct ions and Activ ities of lARS ( 1976) -P. Narain , A Dey and P.P. Rao. 
Survey on Fresh Fruits in Tamil Nadu {1976)-D. Singh, A .H. Manwani and 

A .K. Srivastava. 
Monograph on Statistical Studies on the Behav iour of Rainf all in a Region in 

Relation to a Crop (197 7) - P.N. Bhargava, P. Narain, Daroga Singh and 
Asha Saksena 

Estimation o f Product ion of Cult ivated Fodder Crops (1 977)-S.D. Bokil and 
Anand Prakash. 

Monograph on Sample Survey Techniques for Estimation of M eat Production 
(1977) - D. Singh, M . Rajagopalan, J .S. Maini and K.B. Singh. 

Sampling Methdolog y for Estimation of Egg Production and Study of Poultry 
Keeping Practices (1 977) -D. Singh, B.B.P.S. Goe l. J .N. Garg , K.B. Singh 
and M . Rajag opalan. 

Handbook on Methods of Col!ect ion o f Agricultu ral Statistics in India ( 1978) 
K.C. Raut and D. Singh. 

Handbook on Sa mol ing Methods (1978)· D. Singh, Pad am Singh and 
Pranesh Kumar. 

Impact of Milk Supply Schemes on the Rural Economy in M i lk Collection Areas 
{1 978) -J .P. Jain, K.P.S. Nirman, K.G. Aneja and Prem N arain 

Estimation of Area of Grazing Land and its utilisat ion, Jhansi Distt. (U.P.) ( 1 978} 
K.C. Raut, U.G. Nadkarn i, P.R. Srinath and B.C. Saxena. 

Estimation of Production of Lac (1978)-D.V.S. Rao and S.D. BokiJ. 
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Price (Rs.) 

ampling Methodology for Estimation of Meat Production (1978)- D. Singh, 
J .S. Maini B.B.P,S. Goel and G.S. Ba$si . 

Report on Sample Survey for Estimat ion of Production of Hides and Skins in 
Punjab during 1974-76 (1978)- J .S. Maini, B.B.P.S. Goel and D.C. Dahiya. 

Pilot Sample Survey for Estimating Yield of Cotton in Hissar (Haryana l during 
1976-77 (1978)-S.K. Raheja, B.B.P.S. Goel. P.C. Mehrotra and V S. Rustogi. 

Impact of Milk Supply Scheme on Rural Economy in Milk collection Areas of 
Madhavaram Milk Supply Scheme, Chingleput (Tamil Nadu)-A Bench Mark Survey, 
IASRI Bulletin (1 978)-H.P. Singh, B.C. Saxena, Prem Narain and S.P. Verma. 

Estimation of Birth and Death Rates in Bovines- A pilot survey in Andhra Pradesh 
( 1 979) - T. Jacob, B. Marutiram and S.N . Arya. 

A Handbook on Statistical Genetics ( 1 979)-.P. Narain, V.K. Bhatia 34.00 

and P.K. Malhotra. 
A Handbook on Analysis of Agricultural Experiments (1979) - A .K. Nigam 22.00 

and V.K. Gupta. 
Impact of Milk Supply Schemes on the Rural Economy in Milk Collection Areas 

of Dudhsagar Dairy, Mehsana, Gujarat (1979)-J .P. Jain, B.C. Saxena 

and P. Narain 
Souvenir Volume of I.A.S R.I .. New Delhi released on the occasion of ICAR 

Golden Jubilee (1929 - 1979)-P.Narain, R K. Khosla, D.S. Aneja and R.S. Khatri. 

Sampling Methodology for estimation of Milk Production in Southern 
Region, A .P .• 1971-74 (1979)-D. Singh , s : s .P S. Goel , J .N. Garg and K B. Singh . 

Statistical Methodology for Developing Efficient Selection Procedures in Poultry 
Breeding (1979)-Prem Narain, L.l< . Garg, J P. Jain, J .C. Puri , 
Prakash Lal Rnd P.S: Rana. 

Fo recas·ing of Rice yi eld based on we ather Parameters- Raipur district, 
( 1980) Ranjana Agarwal, R.C. Jain. and M .P. Jha 

Estimation of genetic trend in beetal g oa ts (1980) -L.K. Garg, P.S. Rana 

and Lal Chand. 
Methodology for Improvement of Data Base on Livestock Resources 

IASRI Publication 11980) . 
Monograph on Estimation of Incidence of Crop Pests and Diseases and Yteld 

Losses (1981)-D aroga Singh and R.K Khosla 
M onograph on Estimation of Cost of Production of Poultry and Eggs 

(1 981 ) -U.G. Nadkarni, L B.S Somayazulu and T.B.Jain . 
Statistical Investigation on Economics o f Pig Production 11981)-U.G Nadkarni, 

L B S. Somayazulu, T.B. Jain, H.C. Gupta, and S.C.Ag arwal. 
Economics of raising cattl e in a rural area, W .B. (198 2) -K.C.Raut Shivtar Singh 

and R.L. Rustagi 
Statistical Efficiency nnd Operational Feasibility of securing data on livestock and 

productivity through different systems of co llection (19Bi! J-ShivtarSingh, 

R.L. Rustagi. 

For copi~s._ please write to the Chief Administrative Officer. ~an Agricultural 
St3t1st1cs Research Institute (I CAR), Library Avenue, New Delhi-11 0012. 
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