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PREFACE

This is Vol IX, No. 2 issue of ‘IASRI Statistical Newsletter’ and
covers the activities and allied informatiOn in respect of this Institute during
the quarter April-June, 1983.

I hope this Newsletter has been proving useful to the Agricultural
Research Statisticians and other users. I would welcome and appreciate any
suggestions for its improvement in the subsequent issues.

1 am thankful to all officers and other members of the staff 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
Bhalla and Shri R. Dutt for the help rendered in compilation and printing of
this Newsletter.

PREM NARAIN
DIRECTOR
INDIAN AGRICULTURAL STATISTICS
RESeARCH INsTITUTE NeEw DELHI-110012.
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1. CLUSTER ANALYSIS IN AGRICULTURAL RESEARCH

Cluster analysis encompasses many diverse techniques for discovering
structure within complex bodies of data. In a typical example, one has a
sample of data units (subjects, varieties, Soil Sample etc.) each described by
scores on selected variables. The objective is to group either data units or
variables into clusters such that the elements within a cluster have a high degree
of ‘natural association’ among themselves while the clusters are ‘relatively
distinct’ from one another. The approach to the problem and results achieved,
depend principally on how the investigator chooses to give operational mean-
ing to the phrases ‘patural association’ and ‘relatively distinct’.

The result of cluster analysis can contribute directly to development cf
classification schemes. Indeed, in biology and botany one of the principal
applications of cluster analysis is to construct ‘taxonomies’. In other situa-
tions, it may be possible to reduce a very large body of data to relatively com-
pact description through cluster analysis. If the grouping suggested by an
algorithm is adopted for operational use, then it may become the ‘basis’ for
classifying new observations. In a more theoretical vein, cluster analysis can
be used to develop inductive generalizations. Strictly speaking, a set of result
applies only to the sample on which they are based but through appropriate
modification they can be extended to describe adequately the properties of

other samples and ultimately the parent population.

Since similar observations are grouped together, the individuals tend to
assume class-labels and the whole process may give names to things. This
aspect of cluster analysis is most prominent in biology where the class name is
part of the individuals scientific name.

Divergence analysis is performed to identify the diverse genotypes for
hybridization purpose. Cluster analysis of genotypes by various techniques
which automatically prodace distinct clusters, is useful in this matter.

Various methods of cluster analysis can be grouped into two broad types
viz. (i) Hierarchical and (ii) Non-hierarchical.

The hierarchical methods operate on ‘distance matrix’ (dissimilarity mat-
rix) to construct a tree depicting specified relationships among the entities as

in the following figure :
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Fig Tree for hierarchical clustering

The branches on the left each represent one entity while the root repre-
sents the entire collection of entities. Moving down the tree from the branches
towards the root depicts increasing aggregation of the entities into cluster.
For a data set of ‘m’ entities, the hierarchical methods” give ‘m’ nested classi-
fications ranging from m cluster of one member each to one cluster of ‘m’
members.

The ‘distance matrix’ can be defined in a number of ways. Further, there
are different approaches by which the clusters are formed. The investigator
can choose any one of these methods depending upon his problem and availa-
bility of time and space on computer.

In non-hierarchical methods, the data units are divided into a single
classification of ‘k’ clusters, where ‘k’ either is specified a priori or is deter-
mined as part of the clustering method. The central idea in most of the
methods of no hierarchical clustering is to choose some initial partition of the
data units and then after cluster membership so as to obtain a better partition.

Non-hierarchical methods can be used with much larger problems than
the hierarchical metbods because it is not necessary to calculate and store the
distance (dissimilarity) matrix. Clusters formed by non-hierarchical methods
are non-overlapping. There are different approaches for initial partitioning.

A very good computer program for non-hierarchical cluster analysis of
data units has been developed by the scientists of Computer Centre. A pro-
gram for hierarchical cluster analysis using one of the efficient methods is also
being developed at the Computer centre,
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2. CROP FOR.ECASTING

Reliable pre-harvest forecasts of crop production serve as a decision
making basis for the Government, agro-based industries, traders and agricul-
turists alike. The Government needs them for its policy decisions in regard
to procurement, distribution, buffer-stocking, import-export, price-fixation and
marketing of agricultural commodities. The agro-based industries and traders
need them for properly planning their operations while the agriculturists can
use them as a basis for deciding the cultivation of a crop and its acreage for
the subsequent season. To meet such needs, crop forecasts, under the preva-
lent system are being issued by the Dirgctorate of Economics and Statistics.
These forecasts are, however, of a subjective nature due to being based on
eye-estimates and the final estimates through objective are of limited utility
due to becoming available after the harvests. In view of this, thereis thus a
need for developing an objective methodology for pre-harvest crop forecasting.
This involves building up of crop forecast models whose use as a ferecasting
technique has certain merits over the traditional forecasting method. These
include objectivity of the forecast and a measure of the degree of its precision
which a forecast through the traditional method cannot provide. Another
merit of a forecast through this technique is its ability to reflect the impact
of changes in the components of yield over time due to changes in the cultiva-
tion of crop varieties and cultural practices etc. Such changes do slightly
affect the co-efficients of parameters in the forecast model but the model’s res-
ponsiveness to these changes is not affected as such.

Keeping in view the need for obtaining reliable pre-harvest forecasts of
crop production and the drawbacks of forecasts being issued at present, rese-
arch work on this aspect was taken up by the Insitute at the instance of the
Ministry of Agriculture during the Fourth Five Year Plan period and conti-
nued thereafter. Since crop area statistics and yield rate constitute the two
components of crop production of which the former become available before
harvesting and the latter only after harvesting, this work on forecasting at the
Institute was restricted to studies for building up models for pre-harvest fore-
cast of crop yields only. Further, this work was carried out according to two
approaches viz, one involving the use of factors like plant biometrical characters
as explanatory variables in the forecast regression model and the other involv-
ing use of environmental factors like weather parameters as explanatory varia-
bles. A report on this work carried out as per former approach is given in
this article and that on such work according to the latter approach is proposed

to be given in a subsequent article.
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Such studies on the basis of biometrical characters were conducted for
crops like paddy, wheat, jowar, jute, cotton, sugarcane and tobacco. The data
needed for these studies were collected through specially designed pilot sample
surveys which lasted 3 to 4 years and covered these crops grown at the cultiva-
tors’ fields in 2 to 3 typical districts growing each such crop.

Since these surveys involved a study of multiple characters like crop
yield and plant biometrical characters, the selection of sample and stratifica-
tion under these surveys could have been appropriately made on the basis of a
suitable index of various biometrical characters. In the absence of such index,
however, the sample design adoptgd was one of stratified multistage random
sampling under which stratification was made on the basis of factors like geo-
graphical contiguity, similarity of agricultural conditions and administrative
convenience. The strata thus selected consisted of the entire set of Village
Level Worker Circles in each of four selected Community Development
Blocks of a district taken up for the study, the four Blocks thus
selected being such that each had sizeable area under the relevant crop.
A sample of two villages from each stratum constituted the first stage sampl-
ing units while a sample of two or three fields from each selectzd village consti-
tuted the second stage units, the total numbec of fields thus selected from the
district being 250 or so. The third stage sampling units consisted of two plots
per field, the size of each such plot being one metre square for wheat as well
as paddy and two metre square for jute. The plot size for the other crops
which are invariably sown in rows was prescribed as 3 crop rows of length 3
metres each for cotton and 5 crop rows of length 5 metres each for jowar,
tobacco and sugarcane.

These surveys for each crop covered about one to three districts, each of
which was selected from the typical areas growing the relevant crop. An idea
of the coverage under these surveys in respect of aspects like cropwise names
of districts selected for the study and period for collection of data can be had
from the following Table 1.
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Table 1: Cropwise districts and period covered

Crop l District State Period
Paddy Sambalpur Orissa 1971-72 to 1974-75
West Godavari Andhra Pradesh 1971-72 to 1974-75
Ludhiana Punjab 1971-72 to 1974-75
Wheat Ludhiana Punjab 1971-72 to 1974-75
Aligarh Uttar Pradesh 1970-71 to 1973-74
Jowar Sangli Maharashtra 1976-77 to 1978-79
Cotton Baroda Gujarat 1970-71 to 1973-74
Jalgaon Maharashtra 1970-71 to 1973-74
Aligarh Uttar Pradesh 1971-72 to 1974-75
Jute 24 Parganas  West Bengal 1970-71 to 1973-74
Purnea Bihar 1970-71 to 1973-74
Tobacco Prakasam Andhra Pradesh 1976-77 to 1978-79
Sugarcane  Meerut Uttar Pradesh 1975-76 to 1978-79
Kolhapur Maharashtra 1977-78 to 1979-80

The biometrical characters for use as explanatory variables in the
forecast regression models were selected on the basis of their high correlation
with crop yield. Among these, plant population, and plant height were
common for all the crops studied while basal girth/internode girth was common
for all such crops except jowar. Other characters included number of tillers,
earhead length, number of green leaves for wheat and paddy ; number of
healthy earheads, earhead-length, earhead circumference, number of green
leaves for jowar, plant spread, number of branches, number cf bolls for cotton,
total as well as harvested number of green leaves, number of curable leaves,
length/breadth of leaves for tobacco ; and number of shoots/millable canes
for sugarcane. Among these observations on certain biometrical characters
like plant population and total tillers were recorded on whole plot basis.
This, thus, involved taking a complete count of the number of plants and
tillers in each selected plot. Such observations, were, however, recorded on
the basis of a sub-sample of five plants in each selected plot (i.e. one central
and four corner plants) for certain other biometrical characters like plant
height, plant girth, number of green leaves, number of branches, earhead
length, and number of bolls per plant. The recording of all such observations
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commenced after about 3 to 4 weeks of planting or sowing the crop. There-
after, this recording was done at regular four weekly intervals throughout the
crop growth period till harvesticg when plot yield was also recorded. Further,
for cotton and tobacco crops, the yield data for different subsequent pickings
were also recorded. Regarding all such recordings, it is stated that various
multi-stage sampling units including plots and plants were kept fixed for the
entire crop season.

To ensure the quality of these data, the techniques for their measure-
ment were standardised and a thorough training in such techniques was given
to the field staff prior to entrusting them with the collection of these data.

By using these data, different yield prediction models were tried to
examine their suitability. This involved carrying out multiple regression
analysis of yield on biometrical characters. Since the sample had been selected
with villages, fields, plots and plants as different stage sampling units, adjust-
ments in crop yield were made to remove the effect of variation due to villages
and fields while fitting the multiple regression equations.

In one regression model tried, the regressand Y (crop yield) and the
regressors Xi's (biometrical characters) were both used in the original scale.
In certain other models, however, these were used in the transformed scale.
The transformation for both Y and X:’s for certain models was the same viz,
log, square root and reciprocal. In another model, the crop yield Y was used
in the original scale while Xi’s were transformed to an approximately normal
form. Still another model for cotton crop involved the use of first picking
yield alongwith biometrical characters as an additional explanatory variable.
The results showed no single model to be superior over others. As such, the
model using both Y and Xi’s in the original scale may be preferred due to its
simplicity and ease in interpretation.

Another result worth mentioning is that the multiple correlation co-
efficient R between crop yield Y and the selected biometrical characters Xi's
was significant for all the crops. The amount of variation in crop yield
explained by the fitted regression equations in terms of R? values, however,
differed from crop to crop. Results on these aspects for different crops are
summarised as follows :

For wheat crop at the stage of 2 to 3 months after sowing, about 50 to
60 per cent of the variation in crop yield was explained by biometrical
characters among which plant population and number of tillers were found to
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be significant. A forecast of wheat yield is thus possible on the basis of
biometrical characters after 2 to 3 months of sowing the crop which can serve
as a workable forecast in the light of the extent of variation explained.

The results for paddy crop were similar to wheat viz., that plant popula-
tion and number of tillers explained about 50 per cent of variation in yield for
2 to 3 months old crop. A workable forecast for paddy yield was also thus
feasible at this stage.

For hybrid jowar, biometrical characters like plant population, their
height, leaf-breadth and ear-length at the stage of 10 to 12 weeks old crop
explained over 50 per cent of the variation in crop yield. A workable pre-
harvest forecast of hybrid jowar was thus feasible after about 10 to 12 weeks
of planting or equivalently 1 month before harvesting. For local jowar,
however, some further studies are needed as biometrical characters even after
14 to 16 weeks of planting explained only about 30 per cent of the variation
in crop yield.

For cotton crop, biometrical characters like plant population and number
of bolls explained only 30 to 40 per cent of the variation in crop yield before
harvest but the inclusion of first picking yield as an additional explanatory
variable in the regression model increased the explained variation in crop yield
to about 80 per cent. Since the first picking yield becomes available after
about 4 months of sowing the cotton crop while its final harvesting is done
after 6 months, the cotton yield forecast on this basis is feasible about 2
months before harvesting.

For tobacco crop when it was 12 weeks old, five biometrical characters
viz. plant population, number of curable leaves, plant-height, ieaf-dimension,
and internode-girth explained 40 to 70 per cent of the flue cured yield of
tobacco grown in black soil and about 50 per cent of that grown in red soil.
The percentage variation in green leaf yield of tobacco as explained by these
very biometrical characters was, however, still larger. So that a workable
pre-harvest forecast for tobacco yield is feasible when the crop is about 12
weeks old.

For sugarcane crop, plant biometrical characters like number of millable
canes, their height and girth explained over 70 per cent of the variation in
yield at the stage of 6 to 7 months old crop. A pre-harvest forecast of sugar-
cane yield is thus feasible at this stage.
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Summarising thus, in view of the extent of variation in crop yield
explained by the fitted regression equations which for a number of crops
(except cotton, and sugarcane) is of the order of 50 per cent, there is a need
to include factors like weather and crop inputs as additional explanatory
variables. Such studies are proposed to be taken up during the VI Plan
period. In this regard, it is remarked that inclusion of weather variables for
paddy crop as per recent studies at the Institute is reported to have improved
the forecast models.

3. TRAINING AND BASIC RESEARCH
3.1 Training Activities :

The following lectures/training programmes were arranged during the
quarter ending 30th June, 1983.

Organisation Period of Training Category of trainees
(i) CSO, New Delhi 13-18 June, 1983 JCC (Specialized training
in Agril. Stat.)

(ii) CSO, New Delhi 15-24 June, 1983 JCC (Specialized training

; in large scale sample
surveys)

(iii) ISI, Calcutta/Delhi 28th June, 1983 M. Stat. (Functions and
sponsored by CSO, activities of IASRI).
Delhi.

(iv) CSO, New Delhi 30th June, 1983 JCC (Specialiszed training

in data Processing).
3.2 Hostel Activities :

Shri S. K. Panda, Prefect of the IASRI Hostels resigned from the
Prefectship. In his place, Shri M. N. Haque, Ph. D. III Yr. student was
unanimously clected Prefect in the General Body meeting held on 22nd
June, 1983.

4. ADVISORY SERVICES

During the quarter under review, technical advice and guidance was
rendered to research workers and students of the Research Institutes, Agricul-
tural Universities and other Research organisations in planning of their
experimental investigations and statistical analysis/computerisation of their
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tesearch data as also in regard to research projects referred to the Institute by
the ICAR and other organisations. Some details of the technical advice and
guidance by the Institute are given below in brief :

4.1 Crop-Forecasting Methodology :

Gave guidance to Dr. S. Bhide from NCAER on techniques of Crop
forecasting methodology.

4.2 Sample Survey Methodology :

Guided Dr. S. Paul, Energy Consultant in India House Developments,
N. Delhi in Planning of a survey and framing schedules for data collection
regarding energy consumption in Agri./A.H./rural sector and in analysing the
data also.

Advice given to Shri Karan Singh, Dy. Director (Stat.) H.P. on
mortality rate in poultry birds.

Advice given to Sh. P.S. Kohli, Addl. Secretary, Ministry of Agriculture
on yield level & associated practices for important cereals, during the last
two plans.

Advice given to the Prog. Director, Lab to Land programme (L.L.P.),

ICAR on preparation/printing of proformae for reporting progress of work of
L.L P. from different Transfer Technology Centres (T.T.C).

43 Econometric Analysis :
Technical advice given to the project officer and Subject matter Specialist

(S.M.S.) of Krishi Gyan Kendra, Bhilwara regarding the project which is
operated in O.R.P. area, Bhilwara (Raj.).

44 Computer Science & Numerical Analysis

Gave advice to C.S.L.R. Centre for Biochemicals in selecting a Computer
System for that institutions work.

5. FIELD SURVEY WORK
5.1 Field Training :

During the quarter under review, field training was imparted in connec-
tion with the projects mentioned below at the places shown against them.

(i) All India Coordinated Agronomic Research Project-Ludhiana
(Punjab), Pantnagar (UP). Birsa Agricultural University, Kankee,
Ranchi (Bihar), Trichur (Kerala), Coimbatore (T.N.), Vadhodara
(Gujarat), Kota (Raj.).
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(ii) Agricultural Field Experiments Information System-Bhubanesh-
war (Orissa) and Jabalpur (M.P.)

(iii) Study of employment and income of small farmers and landless
labourers-Ludhiana (Punjab)

(iv) Development of a suitable methodology to study the effects of
housing conditions and other related factors on milk production
under village conditions-Distt, Gurgaon (Haryana).

5, Field Work Inspection/Supervision

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

(i) Pilot Study for developing a suitable methodology for estimation
of cost of cultivation of fodder crops-Distt. Jullunder, (Punjab).

(ii) Pilot sample survey to study the impact of flood on Agricultural
production in a region of U.P.-Districts of Ballia and Faizabad
(U.P.)

(iii) Pilot Sample Survey to study the impact of National Demonstra-
tion Trials on Crop Production-Distt. Rohtak (Haryana).

(iv) To study of Assessment of yield constraints in transfer of New
farm technology in O.R.P. Area, Bhilwara (Raj)-O.R.P. area
Bhilwara (Raj.).

(v) National Index of Agricultural Field Experiments-Karnataka,
Tamil Nadu and Kerala.

(vi) AllIndia Co-ordinated Agronomic Research Project-Ludhiana
(Punjab), Pant Nagar (UP), Ranchi (Bihar)

(vii) Development of a suitable methodology to study the effects of
housing conditions and other related factors on milk production
under village conditions-district Gurgaon (Haryana).

6, ABSTRACTS OF SEMINAR TALKS

During the quarter under review, 12 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.
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6.1 Seminar Talks delivered by the Ph, D./M Sc. Students
6.1.1. Agricultural Statistics :
(a) Ph, D, :

(i) AGARWAL, S.K.—Supplemented Block Designs.

In certain situations sufficient material of the treatments to be tested is
not available for required number of replications. In such situation we use
two sets of treatments, one set of treatment is the control (replicated r, times)
or the check treatments and other set of treatments is New treatments replica-
ted r, times (r; 2> ry). In the seminar Augmented Design (Federer) Reinfor-

ced design (Das) and orthogonally supplemented Balanced Design (Calinski)
were discussed.

(i) Yapav, L.R.—Robust Estimation in Finite Populations: Stratifica-
tion on a size variable

Here stratification on a size variable is considered as a technique for
protecting against model failure. The two techniques, stratification and balan-
ced sampling together provide more efficient protection than balanced sampl-
ing alone. Definition of strata and allocation of sampling units among strata
were also discussed.

(b) M.Sc. :
(i) CHAUDHARY, NARENDRA—A systematic approach to automatic edit

and imputation

In this paper, we are concerned with the automatic editing and imputa-
tion of survey data using the followiug criteria:

1. The data in each record should be made to satisfy all edits by chang-
ing the fewest possible items of the data (fields).

2. Asfar as possible the frequency structure of the data file should be
maintained.

3. Imputation rules should be derived from the corresponding edit
rules without explicit specifications.

A set of procedures is developed for identifying the fewest number of
fields which may be changed to make the resulting data satisfy all edits.

The advantages of the proposed method, may be categorically methedo-
logical systems and subject matter benefits, are having its major significance in
their evaluation possibilities.
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(ii) DaAss, JAGANNATH~-Group Divisible Rotatable Designs in its General
Form.

The class of rotatable designs for first evolved by Box and Nilson (1951)
and its mathematical interpretation in full details was developed by Box and
Hunter (1957). Hereberg (1966) relaxed the restrictive conditions for rotata-
bility and introduced the concept of Cyllindrical rotatability designs in (1966).
Das and Dey (1967) introduced the concept of group divisible rotatability.
This concept though introduced independently of Hereberg, is essentially the
same as that of Cyllindrically rotatable design. These Cyllindrically rotatable
designs are rotatable with respect of all the factors except for one. But Das
and Dey made a modification (independently) by making that one factor with
some other factors a group and the preceding to these factors as another group
such that they are mutually orthogonal i.e. (X, 0,X0,---Xp,0) and (00,...0
xp+1, 0 xp+2,0..., xv, 0) are two mutually orthognnal space out of the origi-
nal v-dimensional space. These two mutually orthogonal spaces (design)
will not be certainly rotatable in the v-dimensional space, but they will be
rotatable in the p-dimensional space for all those points whose projection in
the (v-p) dimensional space at a constant distance from the origin and vice-

versa.

But further attempts can be made to generalize this 2nd order GDR for
two groups to d’th order GDR for ‘m’ groups (m=2, 3,...). From their (Das
and Dey) Philosophy attempts also can be made to construct.

(i) (x10,x20,..-,Xxpo,.00,...0 ) p-dimensional
(i) (0 o, .., o, xp+1,0,xp+2 0,.-.Xq0, 00,...0 ) g-dimensional.

(iii) (0 o, ..., 00000  xq-FlLo,...:-. xv, 0) (v-p-q) dimensional and so
on. We can make m=3,4,..., mutually orthogonal spaces such that one ortho-
gonal space (design) will be rotatable in its respective dimensional space while
others held constant. In the present seminar attempts were made to sum-
marize the evaluation of GDR.

(iii) Jua, P. K.—A Review of Fertilizer response relationships.

A large number of experiments are conducted at various model agrono-
mic experimental Stations and on cultivators’ field to work out the suitable
optimum size of fertilizer for adoption by the cultivators under different agro-
climatic conditions. Some of the models, which have been tried to circum-
vent the discrepancies are discussed here.

(iv) RAJU,S. DURAI—A Generalized Estimator for the mean of a finite
population using multi-auxiliary information.
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For estimating the mean of a finite population using information on P
auxiliary characters X,, Xs,.--,Xp, a class of ratio type estimators is considered.

For any function F(uy,...... ug,up)=F(u) where ui=x:/Xq, i=1, 2,..., P, the
ratio of the simple random sample mean and the population mean of the
character X« such that F(e)=1 ei=1, i=1, 2,...P and such that it satisfies the

condition (1), (2) and (3), the estimator considered is ya=y F(u). Asymptotic
expressions for the bias and the variance of the estimator are obtained and it
has been shown that ratio estimator of the form ¥» are asymptotically no more
efficient than the regression estimator. The efficient of proposed esimator
is shown over Olkin’s multivariate ratio estimator and Srivastava’s estima-
tion separately.

(v) SHEKHAWAT, SUDHIR—A modified Ratio Estimator using eoefficient
of variation of Auxiliary variable.

This seminar topic deals with a modified ratio estimator using coefficient
of variation of auxiliary variable X is proposed. It is found that the absolute
bias of the modified ratio estimator is always less than of the ratio estimator
when a is positive and greater than § Cz. The proposed estimator is found to
be more efficient than both ratio and sample mean estimator when P lies bet-
ween a certain range.

(vi) SupHANSHU, A.K.—On Estimation of Price spread.

The study of price spread helps in ascertaining from time to time the
share of the producer and the margins of various intermedaries involved
in the sale and purchase of commodity at various stages of marketing in the
consumer’s rupee. In this paper, four sampling schemes have been consi
dered for the estimation of price spread. Almost unbiased estimators
(i.e. estimators whose bias is zero upto first order of approxima-
tion). Of different components of the price spred have been suggested
alongwith the combined measure of the error associated with these estimators.
The relative efficiencies of different sampling schemes have been considered.

6.1.2 Agricultural Economics :
Ph, D.:

(i) CHAKRAVARTY, M.—Comparative performance of high yielding vari-
eties of paddy in the State of Orissa—A review

Agriculture farms backbone of Indian Economy and despite concentra-
ted industrialization during the last two decades agriculture occupies a place of
pride. According to National Income Committee and Central Statistical
Organisation agricultural and allied occupation contributed 52 percent national
income in 1960-61 which declined to 41 percent in 76-77.
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Rice occupies an area of 38605.6 million hectares in the country out of
which Orissa, a major paddy growing state in Eastern India, constitutes 11,34
percent of the total area (4379.5 thousand hectares) with a production of 4950.1
thousand tones which comes to 7.69 percent of the total rice production in the
country. Average productivity is 1.13 tonnes/ha. of the total paddy area in
Orissa, 991.0 thousand hectares was put under high yielding varieties in
1979-80.

Rice production in Orisssa as copmpared to other parts (northern and
southern) of country over the past one and a half decade is not satisfactory.
The main reasons are not only physical and economic factors but also due to
minor changes in institutional and attitudinal factors and less emphasis on non-
monetized inputs.

(ii) ATTERI, B.R.—Quantitative and Qualitative Impact of Training and
Visit System on different group of farms-A case study of Hooghly
District, West Bengal

Objectives : —

1. To examine th: changes in Cropping pattern and cropping intensity
after the introdustion of T and V system on different Farm sizes. .

2. To examine the changes in productivity and labour employment pat-
tern due to adoption of the T and V system

3. To compare the marginal productivity of inputs with and without T
and V system.

4. To study the extent of adoption of different improved practices be-
fore and after implementation of the T and V system.

Linear Programming technique and linear Regression model were used to
study the above objectives.

Results

The study points out that before the implementation of the T and V
system, most of the cultivated area was under traditional crop varieties (50
percent and 65 percent on group I and II) the introduction of T and V system
has resulted in increase in cultivated area under HYV (80 percent and 90 per-
cent on group I and IT). The new knowledge of farming, disseminated by the T
and V System has the potential to increase the cropping intensity, Employment
of family labour, Marginal Value Productivity of all inputs and the extent of
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adoption of recommended practices on both the categories of Farms. Howe-
ver, the impact of this is found more on the small holdings as compared to the
large. The ratio of MVP to the factor price 9 (of that input) was found to
be highest (17,25 and 20,25 on group I and II) on both the groups, the ratio
for family labour was negative on both the Farms, indicating over utilisation

of it on both the farms,

Thus the study clearly indicated that the T and V system has made a
considerably possitive impact on the different size of farms.

6.1.3 Genetics :
Ph. D, :
BeENDALE, V.W.—Line X Tester analysis for combining ability

The improvement of any crop depends on the ability of the parents to
combine well in the hybrid combination. Higher expression of F; may be due
to fixable (additive) type of gene action, coupled with, non fixable (non-addi-
tive) type of gene action in relatively higher proportion. In this context com-
bining ability deciphers the role of various types of gene actions.

The concept of GCA and SCA as a measure of gene action was proposed
by Sprangne and Tatum (1942). The concept was further extended and explai-
ned by various workers (Haymen, 1954, Sprangne, 1956 and Griffing, 1956 a
and 1956 b). The most important mating design employed for estimation of
GCA and SCA variances in plant breeding is Line X, tester developed by
Kempthorne (1957). The design is extensively used as it requires only one
generation and relatively large number of parents can be tested.

6.1.4. Agricultural Engineering :
Ph, D. :
Docra, A.K.—Systematic calculation of Dimensionless products

For a set of n pertinent quantities with m fundamental dimensions of
which the rank of the dimensional matrix is r=m, there are infinite number of
possible sets of dimensionless numbers (7—terms) with (n-m) = terms in each
set. If each = term within each set contains a unique pertinent quanity linear
independence of the m-terms is assured and the total number of sets of w-terms
is reduced to n!/[m! (n-m)!]. A systematic approach for determining all possible
such sets of dimensionless numbers with the aid of a computer program allows
the investigator to review these sets without making exbaustive calculations
and then to choose one that best fits his experimental capabilities,
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7. APSTRACTS OF PAPERS PUBLISHED BY THE SCIENTISTS
OF THIS INSTITUTE,

7.1 AGRAWAL, RanJANA, JAIN, R.C. and Jua, M.P.—Joint effects of wea-
ther variables on rice yield. Mausam, Vol. 34, No. 2, pp. 189-194, 1983.

An attempt has been made to study the joint effects of climatic variables
on rice yield at different stages of crop growth. The weekly weather parame-
ters viz. maximum temperature, relative humidity (14 hrs) and total rainfall
were considered. Results on joint effects of maximum temperature and relative
humidity revealed that beneficial effects of above average maximum tempera-
ture on yield increased with rise in humidity during active vegatative phase
while detrimental effects decreased in other phases of crop growth. The adverse
effect was proncunced during flowering stage of the crop. The rise in humidity
had small beneficial effects in general throughout the crop season. Beneficial
effect was pronounced at the time of flowering. The effects increased with in-
crease in temperature. Joint effects of maximum temp erature and rainfall
revealed that rise in temperature associated with high rainfall had beneficial
effects during growth phase of the crop. The increase in rainfall with suffici-
ent temperature was beneficial except towards the end of initial growth and
ripening phases of the crop.

7.2 BATRA, M.S. and NARAIN, PREM—Discriminatory analysis in wheat
and triticale with the help of Diallel Cross data. Ann. Agric. Res.
Vol.1, No. 2, pp. 182-188, 1980.

From analysis of diallel cross data in respect of five characters in wheat
and triticale, a linear discriminant function was obtained by maximising the
difference between triticale and wheat representing two different populations.
Using this function, discriminant scores were obtained for each of the indivi-
dual observations in the two crops. Diallel tables of the scores were analysed
and heritability estimate woiked out. The discriminant score, representirg the
plant type, was largely determined by the plant height and number of spikelets
per ear. The contributions of these two characters together, to the D2-statis-
tic amounted to about 95 per cent. G.c.a. and S.c.a. were, in general, highly
significant in almost all the cases. Heritability estimates of the discriminant
scores both for wheat ahd triticale were quite appreciable, being around 0.50.

7.3 JaIN, J. P.—Mecthods for appraising progeny tests of dairy bulls under
field conditions. Ind. Jour. Anim. Genet. and Breeding 3(1) : 1-4, 1981.

Two methods of ranking dairy bulls based on the intra-Viilage intra-
management level deviations of their daughters records from contemporary
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averages have been proposed for use under A.I. field conditions. In addition,
empirical investi gations which must precede before these methods can
be used have been outlined.

7.4 NARAIN, PERM, MALHOTRA, P. K. and WaHI, S. D.—The use of auxiliary
traits in combined selection for poultry improvement. Ind. Jour. Poultry
Sci., Vol. 18, pp. 37-47, 1983.

The genetic improvement of production traits is normally achieved by
selecting genetically superior individuals for the given trait and mating them
to produce the next generation. The genetic superiority of the individuals can
however, be determined either on the basis of their own performance of their
relatives such as full-sibs and half-sibs or else an optimum combination of
several such information all for the same trait. The latter selection scheme
involves construction of a selection index and is known as combined selection
In this paper a new selection index which combines information on several
auxiliary traits with the information on the trait under improvement for the
individual as well as its relatives, such as full-sibs, half-sibs and dams has
been developed. Its efficiency has been found to be more than the efficiency
of an index without any auxiliary trait, the increase in efficiency depending on
several parameters. The theoretical results have been supplemented with
practical results on poultry data analysis involving egg production upto
240 days of age as the main trait and age at first egg and egg weight as
the two auxiliary traits, The use ofageat first egg as the auxiliary trait
results in an increase in the efficiency of the index by about 8 to 9 per cent
whereas the use of the egg weight increases it by about 6 to 7 per cent. When
both of these traits are used, the efficiency increases by as much as 14 to 16
per cent. The inclusion of dams performance is found to decrease the effici-
ency of the new index by about | per cent.

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

During the quarter under report the following articles published in vari-
ous journals were abstracted by the Scientists of this Institute whose names
are given at the end of each abstract. The topics of the articles 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 statistical methodo-
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logy), Statistical inference, sequential analysis and Stochastic Process with
biological applications, etc., Econometrics an Computer Services and Numeri-
cal Analysis, etc.