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1. A Weighted Shrinkage Estimator for the Variance of a
Normal Population

G; C. Mishra and B. N.'Pandey. , •
Banaras Hindu University, Varanasi

A weighted shrinkage estimator for the variance of a normal population In the
presence of Aguess value of the population variance Is considered. In the proposed
estimator, the degree of belief k (0 s Ks 1 ) In the guess value Is Incorporated. If the
value of k is near zero, the belief In the guess value Is supposed to;be strong enough.
The expressions for the bias and mean square error of the estimator are derived. It
Is observed that the gain in relative efficiency of the proposed estimator with respect
to the usual unbiased and consistent estimator Is high when the guess value of the
population variance Is close to Its true value and the sample size Is small. Further,
the relative efficiency Is very much affected by the values of k and It Increases as k
decreases.

2. An Optional Randomized Response Sampling Technique
Using Non-Stigmatized Attribute

N. S. Mangat
Punjab Agricultural University, Ludhiana

The randomized response (RR) data-gathering device to procure trustworthy
data for estimation of proportion, of the human population belonging to sensitive
attribute was first Introduced by Warner (1965). Horvltz et al. (1967) and Greenberg
et at. (1969) Introduced a non-sensltlve character In the RR procedure. Mangat (1991)
has developed an optional RR strategy. His technique provides better estimates as
compared to Warner's (1965) usual RR model In certain situations usually
encountered In practice. In the present study, this Idea Is extended to Greenberg et
al "s (1969) RR model which assumes Xv proportion of non-sensltlve characteristic,
to be known. The situations where the suggested technique fares well as compared
to Greenberg et aVs (1969) usual model with known itv have been Identified.

3. Comparison of Powers of Two Solutions of
Behrens-fisher Problem - a Monte Corlo Study

Pradeep Singh, K. K. Saxena and O. P. Srlvastava
Haryana Agricultural University, Hisar

The relative marlts of two solution of B-F problem have been discussed in
respect oftheir powers. The solutions considered are-Cochran and Cox (1957) (f) and
Saxena&Srlvastava (1986) (t'). Powers have beencalculated empiricallyusinggroups



ABSTRACTS OF PAPERS 220

having unequal meansand variances. Toachieve this, various normalpopulations
were generated ona.computer, the program basedon inverse Transform Method, for
different combinations of n and a. Populations were paired In such a way as to get
a difference of means m:ni - H2 - [1.0 (1.0) 7.OI and ratio of standard deviations
k: 01/02 - [1.5 (0.5) 4.01. Fiomeachpalrofpopulationsthatlsforeachcomblnatlon
ofm&k,30 sampleswererandomlydrawn therebymaking900 replicatesofsamples.
This procedure of sampling was repeated for all combliwtions of m & k and
combinations of ni & n2 - the sample sizes. Approximately one lakh samples were
analysed. FornalmlaHng the power of the test, the statisticand the corresponding
critical values at 5% levelof significance were calculated and the relativefrequency
with which the test statistic exceeded the critical value has been taken to be the
estimate of power. It has been seen that forall the combinations ofsample sizes the
trat t' maintained Its superiority pver the test t' In whole range of m & k. Particularly
thepercent^eIncrease Inpower oft' over f has been found tobetoehighest (88%)
for ni = 8, na = 10, k = 2.5 and m = 1.

4. Sampling On Two Occasions with Two Correlated
Characters

Jagblr Singh and O. P. Kathurla
lASRI, New Delhi

Projective Geometric Approach has been used to develop Minimum Variance
Linear Unbiased Estimators (MVLUE's) ofpopulation parameters In sampling on two
occasions for simultaneous estimation of two correlated characters. MVLUE's of the
population parameters for levels, change over time and average over the entire time
period for both the correlated characters have been obtained. Standard results with
respect to estimation ofmean on the second occasion, change and averageoverfirst
and second occasion for two Independent characters as a particular case have been
studied.

5. Effect of Non-normality on Non-negative Preliminary
Test Estimator of Inter-group Variance Component

C. B.Tlwarl* and R.A. Slnghal
Project Directorate on Cattle, Meenit

A preliminary test estimator (PTE) of Inter-group variance component (c^ )
associated with balanced pne-wray random model has been considered. The random
effects are represented by the third approidmation of Edgeworth series. The
mathematical expressions for the bias and mean square error ofthe estimator (^ )
are derived and numerically evaluated for a priori para-meterlc values. The results
reveal that the estimator Is biased but efficient Further, It Is observed that the
presence of skewness In group as well as error effects do not appreciably affect the
PTE. The effect of kurtosls of error effects on the estimator Is In general, margin^
whereas for group effects It Is remarkable.

IVRI,Izatnagar.
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6. On the Estimation of CoeflBcient of Variation Using
Auxiliary Characteristic in Sample Survey

Saijinder Singh and N. S. Mangat.
Punjab Agricultural University, Ludhlana

A class of estimators for estimating the coefficient of variation by using a prior
knowledge of an auxiliary characteristic in sample surveys is suggested. The class of
estimators defined here is an analogous to the class given by Srivastava and JhajJ
(1981). Asymptotic bias and mean square error expressions are given. The proposed
class of estimators is always more efficient as compared to the usual estimator.

7. Distribution of Variance Ratio in Unbalanced Random

Model

B. Singh
IVRI, Izatnagar.

Expressions for distribution function and moments of variance ratio and the
power of F-test are given in imbalanced one-way random model. The variance of the
estimate of intraclass correlation is also deduced. The derived expressions are used
to examine the effects of unbalancedness on the mean and variance of F-ratlo and

the power of F-test, numerically, for some apriori parametric values. The computed
results reveal that the unbalancedness decreases the mean and variance of F as w:ell
as the power of F-test under non-null situations.

8. A Study of I^olitz-Simmon Estimator Under
•|Non-cooperation

S. D. Sharma and Anlmesh SU

R.A.U., Pusa (Bihar)

An attempt has been made to Outline the impact of non-cooperation from the
selected at-home-avallable respondents on the Polltz- Simmon (P-S for Short)
estimator which adjusts the non-responce bias by classifying the available responses
into six at-home- availability classes and weighting each class mean by the Inverse
ofprobability of being at home. The P-S estimator assumes that all those individuals
who are available at home, would necessarily cooperate with the Investigator and
there could by no further non-response. However, it is quite likely that an individual,
even when available at home may not be willing to cooperate with the investigator
due to his busy schedule at that very moment when the investigator calls on him.
Obviously, in this case, the responses could be obtained with lower probability than
the probability ofbeing avzillable at home. Further, nil response is also possible which
was assumed to be absent in P-S esUmator. The performance of P-S estimator under
this situation ofnon-cooperation has been studied. It is found that the non- response
bias increases due to non-cooperation. The algebraic comparison of mean square
error was not possible. Consequently, an empirical study has been carried out to
compare the mean square error under different situations. It is found that P-S
estimator under the situation ofnon-cooper.itlon has smaller mean square error than
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the usual. P-S estimator when the heterogeneous parent population Is divided Into
distinct strata and strata size distribution is negatively skewed. ;

9. Selection of Sampling Strategies For Estimation of
Frequency Distributions of Cattle and Buffalo According

to Type of Animals

Rajendra Singh, Krlshan Lai, Shlv Prasad and Dlnesh Kumar
IVRI, Izatnagar

Data on 317, livestock owners comprising 1025 bovine population from the four
villages of Bhojlpura block of Barellly district were collected. Sampling schemes
SRSwr, SRSwor and stratified sampling with proportional allocation were used for
sample sizes 91 and 182 for cattle and 165 and 330 for buffaloes. The efficiency of
sampling design In estimating frequency distribution was measured either by the
measure E(ai ) or E(a2 ). On the basis of two measures. It was observed thatSRSwor
Is the overall acceptlble sampling strategy, among the sampling strategies used, for
estimating the frequency distributions of cattle and buffalo population according to
type of animal.

10. Optimal Estimators of a Finite Population Variance
Under Supeipopulation Models

D. N. Shah and Praful A. Patel

Sardar Fatal University, Valldbh Vtdyanagar (Gujarat)

Several authors have considered the problem of estimation of finite population
mean under different superpopulatlon models. Most of these results find place in
Cassel, Sarndal and Wretman (1977).

In this paper optimum estimation of variance function Is considered under a
modified general transformation model. The optimal variance estimators in a class
Qp5 of all quadratic p-unblased predictors under general transformation model Gt
and regression model Ga followas special cases. Relaxing normality and quadratlclty
but Imposing exchangeability condition, the variance estimator Is shown to be
optimal In the wider class A| of all design unbiased predictors under an
exchangeabUlty model Et. The result under random permutation model Erp follow
as a special case.

11. Estimation ofQualityofWork Environment in ICAR
Institutes

S. D. Sharma, S. N. Deshpande, S. C. Ral and Neeru Bala
KrlshlAnusandhan Bhavan (ICAR), Pusa, NewDelhi !

Quality of work environment as perceived by scientists working In ICAR
Institutes was studied In the present Investigation. One thousand four hundred
seventy two sclenUsts from 12 ICARInstitutes located In different parts of the countiy
parOclpatedIn the Investlgatldn. Data werecoUected from the scientists through the.
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administration of General Health Questionnaire (Goldberg, 1978) and Work
Environment Questionnaire (especially prepared for the purpose). Composite Index
of work environment of different research Institutes based on work environment

satisfaction, subjective distress, workload, participation In decision making process,
relationship, library facilities, and development of knowledge & skills, were worked
out. The environmental distance between different Institutes on the basis of above

Indicators were obtained. Model institutes were selected on the basis of pomposlte
Index of work environment and environmental distance between Institutes. The

potential targets for different Indicators for each Institute were Identified and
suggestions were made to bring out Improvement In the quality ofwork environment.

12. Factors Influencing Poultry Farming: An Econometric
Study

K. C. Chenna Raydu, P. Raghuram and P. B. Parthasarathy
College ofAgriculture, Rajendranagar (AP)

Andhra Pradesh is one of the Important states in India in poultry and egg
production vrith axi annual production of 70 millions S(17.5 percent) and 5000
mUllons (19.3 percent) respectively to the total production (1989). The specific
objective of the present study is to analyse the factors influencing returns in poultry
farming. Nellore in A.P. which is an important poultry and egg producing district has
been selected for the study. 90 poultiy farms were selected randomly representing
small, medium and large farms. The path coefllclent analysis and Linear regression
analysis have been used to arrive at valid conclusions. Barring on Large farms, feeds
exhibited significant contribution for higher returns in poultry farming. The results
ofpath analysis also confirmed the same. On Large farms, the effect of feeds was not
directly perceptible. Thus it can be inferred that on Small and Medium farms, the
returns were feed-induced, while on large farms it was indirectly influenced by feeds.

13. Forecasting the Effects of Input on Yield of Crops in
Flood Affected & Unaffected Fields

Jagmohan Singh and B. H. Singh
lASRI, New Delhi

In order to forecast the effect of different inputs such as seed, fertilizer etc., on
the yield ofcrops in the frequent flood affected fields, study ofsome flood parameters
and inputs used is undertaken. The study was carried out taking into consideration
the yield ofpaddy in flood affected and unaffected fields ofsampled villages hi Tanda
Tehsll ofU.P. utilising data under the project, "Pilot sample survey to study the impact
of flood on agricultural producUon in a region of U.P." conducted by lASRI 1981-83.

The study revealed that during the year 1981, the contribution ofseed towards
yield ofpaddy was 85% & 90% in case of flood- affected and unaffected fields whereas
the effect of fertilizer in yield of paddy was 81% and 64% in tlie flood affected and
unaffected fields respectively. This Indicates that the fertilizers boost the- yield of
paddy whereas not much loss of seeds was met in fiood-affected fields.
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14. Economic Return Through Intercropping in Chikoo
Orchard.

T. Ral, M. S. Batra, Mohan Lai and G. M. Pathak
lASRI, New Delhi

Attempt Is made to study the economics of Inter-cropplng in Chikoo orchard
on the basis ofdata from a pilot sample survey conducted by lASRI, New Delhi-12 In
Valsad district of Gujarat during the period 1982-83 to 1984-85. Cereal crops like
paddy and wheat are commonly grown as Intercrops In Chikoo orchards. The return
through these crops varies from Rs. 1135 to P{s. 10,354 per hectare. However It Is
more from sugarcane and elephant food crops which are also Intercropped with
Chikoo. It Is observed from the study that small farmers preferably go In for
Intercropping In young orchards and derive maximum benefit to the extent of Rs.
17,787 per hectare as compared to the medium and large ones.

15. Cost of Rearing a Nondescript Pig upto Different Ages

T. B. Jain

lASRI, New Delhi

The technology of pig rearing In our country has not been properly developed
on economic and scientific lines. The study to find out the practices of rearing pigs
In the rural area and the factors responsible for bringing out the economics In rearing
cost upto different ages would help In further formulating the development programs
for pig rearing on scientific lines. In the present study the costs of rearing pigs of
either sex from creeper stage to adult stage at an Interval of 2 months and the effect
of flock size on cost under rural conditions were estimated utilizing the data collected
from selected villages In Ranch! district of Bihar.

The average cost of rearing a male pig upto the age of 2 months, 4 months, 6
months and 8 months was Rs. 6.60, Rs. 23.40, Rs. 49.80 and Rs. 89.40 respectively
while for a female pig upto these respective age groups It was Rs. 7.20, Rs. 27.00,
Rs. 58.30 and Rs. 107.40. The rearing costs upto different ages were generally less
In households rearing larger flocks than those rearing smaller flocks. In the rural
conditions rearing a large number of pigs per household appears to be economical.

16. Adopted Doses of Fertiliser Nutrients for Optimum
Wheat Production

Satyapal and T. Ral
LASRI, New Delhi

Attempt Is made to find out the desirable combination of N, P and K doses for
optimum production of wheat realised in the cultivator's field. The data collected
under 'Sample Survey for methodological Investigation Into high yleldlng varletles
programme' are utilised to fit a quadratic function separately for each of the states
Haryana, Madh}® Pradesh, Maharashtra, Rajasthan and Uttar Pradesh.

The doses of N,P and K obtained for optimum production of wheat varying as
per the agro climatic condition are 70-110, 40- 60 and 20-40 kgs/ha respectively.
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17. Determining an Optimum Classification of Different
Districts of Orissa Through Hierarchical Clustering

Technique With Some Indicators of Development

P.K. Trlpathy and P.N. Pradhan*
Utkal University, Bhubaneswar

The objective of this paper Is to classify thirteen districts ofOrissa on the basis
of 'Similarities' and 'dissimilarities' found by utilising the indlctors of development.
Agglbrmeratlve methods for 'Heirarchical clustering procedure' has been used.

Fifteen indicators of development like agriculture, industry. Infrastructure,
communication, health, education, social and modernisation have been considered.
The data for the variables have been taken from various census reports of Orissa
(1981), vital statistics reports and other Govt. publications. Hierarchical clustering
process has been done with the help of a dendrogram. All the thirteen districts of
Orissa have been separated Into well separated hierarchical structured clusters.

OUAT, Bhubaneswar

18. New Ratio Estimator

M.N. Patel

Bhavnagar University, Bhavnagar

The utilization ofa prior value ofcoefficient ofvariation (C. V.) in the estimation
purposes have been proposed with the work of Searls (1964). He considered an
estimate which contained a prior value of C.V. of the character under study.
Following Searls, Khan (1968) and Govlndrajulu and Shahi (1972) utilized the
knowledge ofC.V. ofthe character under study to Increase the efficiencyofestimators.
The knowledge of the C.V. of the character under study Is seldom available. But the
C.V. of an auxlUaiy variable can easily be obtained and It is used to Improve the
efficiency of estimators. Sosodla and Dwlvedl (1981) suggested the modified ratio
estimator of the type,

T, y(X+C.)

In this paper the estimator proposed is

T =
yX • 1 j -• (NX- rix)

=- Where a is scalar and x =
ax*+(l-a)X (N- ri)

x*is unbiased forX

If a =0,nhehT= y= Usual simple m--;an of Y. ^ind it a =1, thenT=
x

Expressions for the Bias and mean squared error (MSE) of T can be obtained
to the first order of approximation under simple random sampling without
replacement (SRSWOR). Optimum estimator of T is also identified. Comparislon is

Where
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also made with simple mean and ratio estimator. The results are Indicated by simple
numerical example.

19. Use of E^e Estimate and Weather Variables for
Forecasting of Pearl Millet (Bajra) in Jodhpur District

B.S. Gupta. J.S. Rao, B.K. Mathur
Central Artd Zone Research Institute, Jodhpur

Various forecast models to study the effects ofweather variables on Pearl millet
bajra yield prediction In Jodhpur district were attempted eimloylng step-wise
regression technique. Value of coefficient of determination (R^) was taken Into
account to Identify the significant variables and "best fit" model. Linear regression
model was found better as compared to other regression models. Further, the linear
model, using eyeestimatedyield, cropseason rainfall,inaxlmumtemperature, bright
sunshine hours and weightedrainfall which explained 87.8 percent variation Inbajra
j^eld., with least error offorecast (32.34percent) was considered to be appropriate for
forecasting bajra yield.

20. On the Study of Linked Block Designs and R-lype Group
Testing Treatment Designs

D.K. Ghosh and Alex Thannlppara
Saurashtra University, Rajkot (Gujarat)

The technique of group testing was originally proposed by Dorfman (1943) In
the contextof bloodtesting. The commonassumption In the group testing problem
Is that there Isno test error.Thenon-adaptivehypergeometrlc group testing problem
was first Introduced by Hwang and Sos (1981). In the present paper It Is shown that
non-adapUve hyperjgeometrlcgroup testingdesignsforv* a 0 (mod 6)and v* h 2(mod
6) are singly linked block designs discussed by Bose (1975). It Is pointed out that

linkedblockdesignsdiscussedInthis paperare alsoblock multlgraphdesignsand
geometiydeslgs. Herewe Introduceda new class ofdesigns calledRectangular (R-)
typegroup testing treatment designs (CTTD) fromv's 0 (mod 6)and v' = 2(mod 6).
It Is shown thatGTD with v'a o (mod 6) and v* a 2(mod 6) are >L-slngly linked block
designs In the entireclass ofav^lable non- adaptive hypergeometrlc group testing
designs for Identifying at most twodefectives and such X,-llnked blockdesigns may
yield GTTd.

21. Change - Over - Design

G.C. Chawla . .

lASRI, New Delhi

Achange-over designhas been constructed byassociating the cyclic designs
of John et al. (1972) with Williams Square. The analysis of this design has been
worked out assuming the presence of first order residual effects. A homoscedastlc
fixed effects modely= Tt + Re+ nX+ P2+ B§+ Sa + § Isfollowed and the joint
Information matrix C0i/^ (of direct and first residual effects) has been derived.
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Following Patterson and Lucas (1962), the efficiency factors for a wide range of
designs have been computed.

22. Estimation of Two Missing Values in Strip Split Plot
Design

J.S. Dhekale and P.A. Varade

Konkan Krisht Vidyapeeth, DapoU

An attempt has been made to obtain formulae to estimate two missing values
In strip split plot design. Fifteen differentcombinations ofhorizontal factors, vertical
factors, sub sub plots and replications were considered. Out of fifteen cases, only
three cases have different formulae and remaining of same type. The standard errors
of difference between two single factor treatments were also obtained for all possible
cases.

23. Efficiency of Latin Square Design for Experimentation
with Natural Grasses

P.R. Sreenath, D.P. Handa and S.K. Rajpall
L\SRI, New Delhi

Data from a uniformity trial were used for working out the relative efficiency
of latin square design over complete randomized design. The relative efficleny(%) of
3 X 3, 4 X 4, and 6x6 latin square design for different plot sizes compared with
complete randomised design ranged from 113 to 413, 166 to 461 and 189 to 345
whereas in comparison with randomised complete block design, using either row as
blocks It ranged from 131 to 468,172 to 397 and 188 to 233, when rows are treated
as blocks and 131 to 410, 149 to 477 and 160 to 373 when columns are treated as
blocks. The number of units required In complete randomized design for getting the
relative efficiency equivalent to that of 3x3, 4x46x6 Latin square design ranged
from 3 to 10, 6 to 19 and 11 to 21 replications respectively, whereas in randomized
complete block design, the number ofunits required, taking columns as blocks varied
from 4 to 12, 6 to 12 and 10 to 22 while taking rows as blocks, ranged from 4 to 14,
7 to 16 and 11 to 14 replications. Latin square design was considered to be more
efficient than complete randomized design for experimentation with natural grasses
In the plains.

IGFRI,JHANSI

24. Correlated Response of the Physico-Chemical Traits on
Sensory Characters of Chicken Gizzard Pickles

A.K. Sachdev, Ram Gopal and S.S. Verma
Central Avian Research Institute. IZATNAGAR

Data based on 8 trials of oil based (OB)and vinegar based (VB) chicken gizzard
pickles with varing number of observations In each trial were utilized to study the
relationship among differentphysico-chemicaland sensory traits. In fresh OBpickle.
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pH was slgnlflcantly correlated to tenderness. Whereas negative non- significant
correlations of pH with shear force, Juiciness and moisture content were observed.
Moisture had significant correlations with flavour and acceptability of the pickle.
Significant correlations of crude protein were found with Juiciness and tenderness.
Ether extract was highly correlated to flavor. Juiciness, texture and acceptability. It
also had significant correlations with moisture and crude protein. TBA
(malanaldehyde, rrig/kg.) was significantly associated with colour and pH.

In VB pickle, [H had significant correlations with colour and flavor. Negative
but significant correlations ofmoisture were determined with colour,, flavour, texture
and pH. Highly negative significant correlation was seen between ether extract and
Juiciness. TBA had negative relation with acceptability of the product Overall,
moisture content and ether extract played Important role In aflectlng acceptability of
the pickles.

25. Index Selection with Continuous and ALL-OR-NONE
TRAITS

Amrlt Pal Kaur and Prem Naraln

lASRI. New Delhi

The use of selection Index In Multlple-tralt selection has long been a common
practice In animal breeding. Theoretically the selection Index has several
advantageous features when true means and variances/covarlances are known, or
at least, appropriate estimates of these are available. In these circumstances the
selection Index approach minimizes the error when predicting breeding values and
at the same time maximizes the correlation between true breeding value and
prediction. When both phenotyplc and genetic values are normally distributed, the
use of a selection Index also leads, from practical point of Issue to other properties,
namely the maximised probability of correctly ranking the Individuals and to
maximise the average true value of the selected group. The assumption of normality
is fulfilled for many quantitatively Inherited traits, though many other traits of
economic importance follow different patterns of distribution, that is disease
resistance, fitness, longevity etc. Often we may suppose that although observed as a
discontinuous trait, the character has an underlying normal distribution with
thresholds relating the underling and observed scale. In this investigation we have
studied the efficiency of index selection Including a continous trait and a binomial
trait compared with index selection for two continuous traits.

26. Empirical Comparison of Improved Regression
Estimators of Heritability

Subhash Chander and U.C. Jaiswal

Haryana Agricultural University, Hisar.

Heritability is one of the Important genetic parameters, which requires
pre-requisite Information to the planning of breeding programmes for animal and
plant improvement. Intra-slre regression of daughter on dam Is perhaps the most
reliable method for estimation of heritability In farm animals. Quite often the
estimates ofheritability obtained by this procedure do not fall in the admissible range
(o,l). This creates a situation where it become difficult to attach a meaningful
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Interpretation to such estimates. Hence, there Is a need to consider the Improved
regression estimators of herltablllfy. In the present paper the four Improved
regression estimators of herltablllty viz., restricted regression estimator, modified
range restricted regression estimator, minimum quadratic loss estimator and
mlnlmax linear restricted estimator have been Illustrated and compared numerically.
The results reveal that restricted regression method should be used for obtaining
consistent and admissible estimates of herltablllty. • However, when a prior
Information on the.range of herltablllty Is available, the modified range restricted
regression method may be used.

27. Non-allelic Interactions for Growth Traits in Crossbred

Pigs-

V.P.S. Chauhan

Project Directorate on Cattle, Meerut (U.P.)

Additive-dominance and dlgenlc models were fitted using weighted least
squares methods to body weights of 8 generations of pigs comprising Indigenous and
Landrace purebreds, direct and'reclprocarFl and F2, and back-crosses. The data
consisted of least squares means and variances of least squares means of live weights
of 648 Indigenous, 196 Landrace and 1210 crossbred pigs at birth, 4,8,16, 24 and
32 weeks of age. Least squares means and Wlances were estimated fitting a model
with effects of year- season of birth, sex of piglet, sire and dgun. In the additive
dominance model the three parameters m, [d] and [h] were fitted, whereas In the
dlgenlcmodel the 6 paraineters m, [d], [h], [1], [J] and [1] werefitted. The parameters
dehote the mean', additive, dominance, additive x additive, additive x dominance, and
dominance x dominance effects ofgenes, respectively.

The additive-dominance model was found Inadequate for all traits, indicating
that the non-allellc interactions were present. The dlgenlc model was found to be
adequate for all traits, except the birth weight. The significance of both models was
tested by Cavalll's joint scaling test. The significance of all parameters for each trait
was also tested by student t-test. All parameters were by and large significant except
the (j) pararneter which was significant for birth weight only. Since the (1) and (1)
parameters were of opposite signs, the eplstatic efl-ects were apparently of dupUcate
type. From the (d) and (1) parameters It was also apparent that the genes for the above
traits would respond to fixation through selection.

28. Genetic Parameters of Growth Traits in Indigenous
Chicken- Kadakanath

D.P. Singh, Ram Gopal and D.C. Joharl
Central Avian Research Institute, Izatnagar

Inheritance ofgrowth traits viz. Juvenile body weights, shank and keel lengths
were studied in Kadakanath flock utilizing 270 male and 305 female progenies of29
sire families. Least square means for day old, 4,8, 12,16,and 20 weeks body weights
were 33.6 157.6,435.0, 775.4, 1064.7,and 1309.0 ,g respectively In. males and the
corresponding values for females were 33.3, 146.1, 374.2, 633.9, 853.9 and 1016.0
g. Low to moderate heritabllity estimates were found for various bodyweights ranging
from .21 + .14 to .57 + .23 in males and .24 + .14 to .40 + .21 in females which
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Indicated scope for Improvement through mass selecdon. HerltablUty estimates for
shank length were moderate In magnitude and higher In males than females. For
keel length reverse trend was noticed..

Allphenotyplc and genetic correlations among body weights (exceptwith day
oldweight) werefound to be highand posltlve'(the valuesofr being.42 + .22 to 1.00
+ .09 In males and 0.56 + .27 to 1.00 + .10 in females). Correlations of shank length
with body weights were also high and jwsltlve In direction.

29. Economics of Fertilizer Application to Wheat

C. H. Rao and K.C. Bhatnagar
lASRI, New Delht

Utilizing the data on cultivators' field experiments under AICARP conducted In
the main wheat growing states, an attempt has been made to examine the scope and
extent of fertilizer application to wheat that would bring equitable profits to farmers.
The economics of fertilizer application has been studied by working out cost benefit
raUos. The fertilizer level studied were Neo, N120, NeoPao, N120P60, NeoPaoKao,
N120P60K60. Additional yield as well as net return were highest at N120P60K60 In most
of the states. The cost benefit ratios were more than 2.50 for almost at all fertilizer
levels In many states.

30. Seasonal, Temporal and Spatial Variation in Milk and
Milk Product Prices in A.P.

D. K. Jain and K. N. S. Sharma ,
National Dairy Research Institute, Kamal

The study was undertaken In five centres of A.P. viz., Vlsakhapatnam,
Warangal, NSB, MRP and Rajahmundary for three Items milk, curd and ghee. The
monthly data on prices of these Items from 1962-89 obtained from Directorate of
Economics and Statistics, Hyderabad formed the basis of the study. The monthly
prices Indices were obtained by using method of link relatives. It was observed that
the monthly prlcelndlces moved In a narrow rainge for all the items in all the centres.
It ranged from 96 to 103 for milk; 97 to 102 for curd and 98 to 102 for ghee. The
pattern of variation In monthly price Indices differed significantly across different
centres. All the centres showed highest prices of milk in July and August. In other
months there was no systerriatlc pattern. The prices of milk ruled high between
Novernber and February InVlsakhapatnam;Januaiy and August in Warangal; April
and November In NSB; March and July In MRP and May and November In
Rajahmundary. Buffaloesare the major milk producinganimals InA.P, and the milk
prices reflect the breeding season of buffaloes. The variation In rrionthly price Indices
for curd showed almost similar pattern but the range ofvariation w^s lower than that
for nillk. The variation in monthly price Indices for milk and curd were observed to
be relatively more In NSB and Rajahmundary compared to other three centres. The
monthly price Iridlces of ghee was also observed to move wltl^ a narrow range,
variation being l^s than that of milk and curd. This could be due to longer shelf-llfe
of ghee. Generally, the ghee prices were observed to be higher between August and
November which could be due to the observance of festivals In this period.

Deseasonallsed prices were subjected to trend analysis using different growth
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models. Exponential growth model was observed to be the best fit explaining more
than 90 per cent of total variation for all the Items In all the centres. The annual
growth rate was observed to be the lowest for milk which ranged from 6.23 to 7.85
percent followed by curd (7.35 to 8.59%) and ghee (7.86 to 8.66%). The relative
variation to growth of prices was more in milk followed by curd and ghee among
different centres. Rajahmundary showed higher armual growth rate in prices for all
the three products while it was lowest In Warangal for milk and in MRP for both curd
and ghee.

31. An Approach for Evaluation of Composite Yardsticks

C. H. Rao and K.C. Bhatnagar
lASRI, New Delhi

When a single Input Is applied, yardstick Is defined as the average Increase In
output (additional response) per unit of Input. When more than one Input Is applied
together, the yardstick termed as composite yardstick Is defined as the average
additional response per unit ofapplication ofeach of the input. Several methods have
been adopted for obtaining the yardsticks for combined application e.g. i) by fitting
a response curve for the sum of the levels of inputs, 11) by fitting a response curve for
the averages over the levels of the second Input etc.

In the present paper, a methodology developed for the evaluation ofcomposite
yardsticks by studying the behaviour of response surface, by which additional
response is partitioned taking due consideration of the interaction present, is
discussed.

32. Trend and Inter-relationships : A case study of Price,
Area and Production for Wheat and Rice in Allahabad

District of Uttar Pradesh

Ashok Kumar

K A. Post Graduate College, Allahabad.

the study undertaken for the period 1961-62 to 1977-78 to workout the role
of farm harvest prices as affecting the crop hectareage and subsequently the
production of two foodgralns i.e. Rice and Wheat. The empirical findings on the basis
of analysis of time- series data of the district, through trend values and the Karl
Pearson's zero order product-moment correlation coefficients, revealed that the prices
showed rising trend both for wheat and rice crops; while area recorded a rising trend
for wheat but no definite trend observed In case of rice. Production showed a
continuous rising trend during the period 1968-69 to 1977-78 for wheat, while only
a slight Increasing trend in case of rice and that the extent of Increase in production
during the entire period of study was of the order of 274 percent in case of wheat and
only 35 percent for rice. The correlation coelBclents (r) between Pt-i (Price lagged one
year) andXt (area in currentyear), Pt-i and qt (production incurrehtyear) and between
(Xt, qt) were significant for wheat while for rice the only significant coefficient was
between Xt and qt. Further, the correlation coefficients between (Pt, Xt+i), (Pt, Xt+2),
(Pt, Xt+3) for wheatwere significantwhile none of the coefficient for rice was significant.
It is concluded that price affect the hectareage ofwheat crop but not that of rice.
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33. On the Trend of Milk Production in India and its

Neighbouring Countries

Krlshan Lai, Rajendra Singh and C. B. Tlwarl
IVRI, Izatnagar

Analytical study of milk production (1975-85) In India and Its neighbouring
countries viz. A^anlstan, Bangladesh, Bhutan, Burma, China, Nepal, Pakistan, Sri
Lanka showed that India made a good progress In this field In comparison to others.
India leads to Its neighbouring countries with regard to both In compound growth
rate of cow (8.55%) and buffalo milk milk production (3.53%). However, per capita
availability of milk Is still 148 gm. in India which is even much below the minimum
nutritional requirement (210 gm.). On the other hand, the per capita per day
production of all developed countries and all developing countries are 812 gm. and
83 gm. respectively. Bangladesh, Bhutan, Burma, China and Sri Lanka are having
less than 100 gm. per capita milk available to their population.

34. Monetary Contribution of Meat in National Economy

Rajendra Singh, Krishan Lai and Dlnesh Kumar
IVRI, Izatnagar

The output values from 1980-81 to 1985-86 on 1980-81 price for total meat
and different kinds of meat were analysed. Total meat Increased by 34.27% in
1985-86 as compared to 1980-81. The growth rate for the same period was observed
to be 52.07% for poultry meat, 41.38% for pork, 22.39% for mutton and goat meat
and 20.12% for beef and buffalo meat. The rate ofgrovrth In output values ofpoultry
meat and pork was substantially higher than total meat during the period 1980-81
to 1985-86 while the share of mutton and goat meat and beef and buffalo reduced.
Comprehensive review ofresults revealed that output values ofpoultry meat and pork
gained outstanding growth than other types of meat.

35. Application of Analysis of Means in Agricultural Field
Experiments

G. L. Khurana, K. C. Bhatnagar and P. N. Bhargava
lASRI, NEW. DELHI

The Analysis of Means (ANOM) procedure Is used for comparing a large number
of treatments in field experiments vrtth factors of fixed levels. Though both ANOM
and ANOVA are equally powerful for small number of treatments, yet for large number
of treatments, ANOM procedure gives decision lines similar to control charts so that
the treatment differences and the statistical significance of the individual treatment
may be assessed simultaneously. In this paper, a step by step introduction to the
use of analysis of means In the Agricultural field experiments has been given. The
procedure Is applied In one-way and two-way factorial designs. An example of the
application of the procedure to the data of production potential expts. conducted at
Blchpuri (U.P.) under AICARP for Bajra-Wheat sequence is cited. In the expt., the
treatments used as agro-nomlc factors are. Date of sowing (D), Fertilizer application
(F), Plant population (P), Irrigation (1) and weed control (W) at two levels each i.e. one
recommended level and another reduced level.
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36. Livestock Epidemiology: Trends in Intensity of Diseases
in Tamil Nadu

D. K. Bhatla, S. N. Arya and H. P. Singh
lASRI, NEW DELHI

Two parameters of Interest In animal epidemiology, viz. Attack Rate and Case
FatalityRate, which m^sure the Intensity of disease were worked out from published
data on outbreaks, attacks and deaths due to various livestock diseases In Tamil
Nadu. Yearly data available for the years 1972-73 to 1984-85 In respect of major
cattle diseases (Rinderpest Haemorrhaglc septlcemla. Black quarter. Anthrax, surra
and Foot-and-mouth disease) and ovine diseases (Enterotoxaemla, sheep pox and
Anthrax were analysed. The rates were obtained for each year for every disease.
Scatter diagrams Indicated lot of fluctuation through the years. The highest value of
the 'mean attack rate' pertained to rinderpest (30%) while the highest value of'mean
case fatality rate" was found In the case ofanthrax which took a heavy toll ofanimals
- over 80% In cattle and over 90% In ovlnes. The values of Individual years were
compared against the mean rates to know the extent of variation. Further, years
favourable and unfavourable with respect to each disease were Identified. '

37. Changes in The Structural Distribution of Land
Holdings in The Mahatma Phule Agricultural University

Region of Maharashtra.

S. M. Kareppa, S. V. Mahajan, and P. P. Pawar
MahatmaPhuleAgricultural University, Rahurl- (M.S.)

As land Is the Importantsource ofIncome and employment In rural community,
ah attempt has been made to study the changes In the structure and distribution of
land holdings In the year 1985-86 over 1970-71 ofnine districts Included In Mahatma
Phule Agricultural University (MPAU) Region. It Is observed that there was Increase
In number of holdings and area In the marginal, small semi medium groups, whereas
the trend was decreasing In the case of medium and large farmers group. The
Indicates that the number of holdings and area from medium and large group had
been shifted to marginal, small and semi medium groups. The percentage of total
number of holdings Increased drastically and the total area remained more or less
same which resulted in declining the average size of holdings. It is observed that
nearly 80 percent of farmers having below 4 hectares land covered only 40 percent
of total area. From Glnl coefficient ratio it Is noticed that there was uneven

distribution of land for all districts both In 1970-71 and 1985-86.

38. A Comparative Study of Growth Rates of Area,
Production and Productivity Of Different Crops in

Agro-ecological Regions (East and West Coastal Area)

• V. Katyal, N. D. Shukla, D. M. Hegde and R. K. Pandey
PDCSR, Modlpuram, Meerut (U.P.)

R^ently, India has been delineated Into 21 agro-ecological regions bySehgal
et al. (1990). Data for the period 65- 87 relating to area, production and productivity
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of different crops were collected district - wise from statistical abstracts, of different
states published by economic and statistical organisations of various states and
amalgamated to form agro- ecological regions 19 and 20. Where as region 19 consists
of east coastal area, region 20 In west coastal area.

In region 19, growth rates of productivity were positive and highly significant
for rice, G. nut and mustard while this was significant for wheat. For sugarcane It
was negatively significant and non-slgnlflcant In respect of tur crop. Growth rates of
area were positively highly significant for all the above crops. For production growth
rates were positively highly significant for all the above crops excepting sugarcane
having non-significant growth rate. On the other hand, in agro-ecological reign 20
growth rate of productivity was positively highly significant for wheat and
non-significant for rice, tur, G.nut, mustard and sugarcane crops. Growth rate of
area was positive, highly significant for tur and negatively significant for G.nut
whereas for rice, wheat and sugarcane these growth rates were non- significant. In
case of production, growth rates were positively highly significant for wheat and tur
crops, positively significant for sugarcane and non-slgnlflcant for rice, G.nut and
mustard crop®.

39. Studies on Variabilities in Agricultural Productivity in
Chhattisgarh

M. A. AU

Indira Gandhi Krishi Vlshiva Vldyalaya, Ralpw

The present paper attempts to examine Inter-dlstrlct variation in agricultural
productivity In Chhattisgarh region of Madhya- Pradesh. Dlstrlctwlse data of area,
production and productivity ofdifferent crops for the period from 1982-83 to 1988-89
are analysed for Chhattisgarh alongwith Its consUtuent districts and the State ofM.P.
as a whole using techniques ofstandard deviation, coefllclent ofvariation, composite
productivity index and the tabular analysis. The crops selected for the study were
grouped into three categories viz. cereals, pulses and oil seeds. There was high degree
of variation in productivity of crops between different districts.

40. Statistical Study for Kharif Crops in Rajasthan

H. B. Choudhaiy
Retired Scientist, lASRl, New Delhi

In Rajasthan Kharifcrops play an Important role as 75% of the cultivated area
is un-irrlgated and the crops mostly depend on rains. Bajra, Jowar and Maize are
the important kharif crops in this state and constitute more than 60 percent of the
area under food crops. The secondary data were utilized for the years 1952-53 to
1986-87 both under irrigated and un-irrigated conditions to examine growth rates
of area, production and productivity of crops; production potential and factors
responsible for low productivity. Annual growth rates of these crops were estimated
by taking time as Independent variable. The average value for first three years of each
variable was taken as base value and different production functions were fitted for
these crops. The coefficient of variation for each variable was also estimated. The
linear growth rate models for thirty years revealed:

(i) Growth ratespr annum in area, production and productivity tor food crops under irrigated
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conditions were, 4.8,6.6,20.9respectively and under un-irrigated conditions these were1.03,
1.37 and0.22respectively, (ii)Thegrowth rates ofareaproduction andproductivity forBajra
and Maizeare +veand in caseof Jowar it is -ve.(iii)Analysing the datafor 10 yearsseperately
it was observed that thegrowth ratesof area production and productivity under un- irrigated
conditions forMaize gave+vegrowth rates forallthethree decades whilethatofBajra gave+ve
andsignificant growth rales foronedecade only from 1962-63 to1971-72.

41. Comparison of Sampling Methods for Estimating
Lucern Yield

C. V. Ramanl, and N. M. Patel

B.A. College ofAgriculture Gujarat Agricultural University
Anand Campus, Anand.

The efficiency of three sampling methods, viz., stratified random sampling,
double sampling and component sampling over simple random sampling was
compared for estimating total green forage yield of lucern (Cv. Anand 2). The
uniformity trial data of the years 1988-89 and 1989-90 were used for the purpose.
In all, six cuts were obtained In each year, The results revealed that the stratified
random sampling and component sampling were more efficient than the SRS. The
coniponent sampUng was more efficient than stratified random sampling. The Double
Sampling could not prove effective for this purpose.

42. Use of Mixed Model for Studying the Protein Levels and
Litter- Floor Densities for Poultry Production

G.C. Chawla

lASRI, New Delhi

An attempt has been made to make use of mixed model taking simultaneously
with two fixed and one random factors to study their effects on number of eggs
per/100 hen-days. ANOVA with expected mean squares (EMS) for finding the
significant differences among the main-effects and Interaction has been given. For
the purpose of comparison, a quadratic curve is also fitted to the average value of egg
production under each density. It Is found that there Is maximum production at the
density 1.6 sq. ft/bird when the birds are kept on litter-floor pens with 18% protein
levels. But birds at density 0.8 sq. ft/bird occupying 50% less area will give about
8% fewer eggs. Never-theless tlie indications are that a man vritha fixed amount of
space of hens would be wise enough to use a density of 0.8 or even less.

43. Farming Efficiency in Crop-Dairy-Poultiy-Fish
Enterprises

R.L. Rustagl and Shlvtar Singh
lASRI, New Delhi

The ratios of output to cash and kind expenses (cost A ) and output to total
Inputs (costC)providebroad Indicationsas to the general level of farmingefficiency
In different farming combinations. These ratios were worked out utilising the data
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collected Ina project undertaken bytheIASRI.lt was found thatthefarming efficiency
ofcrop-poultryenterprise households was highest 3:56 forcost Aand 1.28 for -Mst C.

44. Small Area Estimation: Application to Milk Production

Shlvtar Singh
lASRI, New Delhi

The growing awareness towards micro level planning has highlighted theneed
obtain costeffective methodologies thatwill produce estimates ofacceptable quality

for subsets of the population. These subsets (domains) of the population may be
geographic subdivisions, demographic groups, or othergroupings. In this paperan
attempt has been made to obtain seasonal estimates of producUon of cow milk at
district level bysuitable adaptation ofthe knovm techniques utilising (1) survey data
collected during 1989-90 bytheDepartment ofAnimal Husbandry for estimating the
milk production in Himachal Pradesh and. (11) 1982 Livestock Census. It has been
found that for largesample sizes direct estimator is superior to synthetic estimator
which is better in the case ofsmall sample sizes. However, the compositeestimator
whichisa linearcombination ofsyntheticand directestimatormaybepreferred. The
breedof the animalwas used as the criterionofgroupingin synthetic method.

45. Sample Survey for Estimation ofArea Under Fish Ponds
and Catch From Them

O.P. Kathurla, H.V.L. Bathla and K.K. Kher

A pilot sample survey was conducted in three districts of Orissa state viz.
Cuttack, Sambalpur and Bolangir with a view to evolve a suitable sampling
methodology for estimation of Inland fishery resources and catch from them and to
study the prevailing pisciculture practices. The sampling design followed in the
survey was two stage stratified sampling, blocks and gram .panchayats In a block
constituted the first and second stage units respectively. The ponds and tanks in
each of the gram panchayats were completely enumerated for estimating area. A
further selection of four water units was made from each of the selected gram
panchayats for estimating the fish catch.

The survey has provided estimate of the area under ponds and tanks and of
catch from them with a reasonable degree of precision for the districts from which
samples were selected. The study also throws light on the physical characteristics of
ponds and tanks, methods ofstocking and extent of their exploitation for fishing
purpose.

46. Multiplicity Sampling and Overlapping Clusters

A. K. Srlvastava

lASRI, New Delhi

In multiplicity sampling, the Individuals reported upon are linked to one or
more than oneenumeration units. The multiplicity rulefor linking the individuals to
enumeration urUts varies fromsurvey to survey. For example, the rule may be based

to
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on consanguinity or spatial relationships among Individuals. The multiplicity
estimators a re particularlyappropriate In studyofrare populations where multiplicity
helps In spreading ,the IdentlflcaUon of Individuals more broadly over the total
population. In some situations, mobility of individuals lead to multiple links. When
clusters are formed by associating units to the selected 'Key units' according to some
pre-speclfled rule, the clusters are overlapping In nature and the multiplicity rule Is
based on spatial relationship. In the present paper, multiplicity estimators are
considered for overlapping clusters and are compared with alternative varying
probability estimators.

47. Model Based i^operties of Estimators in Two-Stage
Sampling

Rakesh K. Rustagl ,
Northeastern Illinois University, Chicago, Illinois, USA

This paper concerns the application of the linear least-squares prediction
approach to the problems of estimation in two-stage cluster sampling. The properties
of some standard variance estimators for the ratio to size and the probability
proportional to size estimators are studied under a general superpopulatlon model.
Comparisons of the estimators are presented under the superpopulatlon models. One
of the results obtained reveals a serious deficiency In a variance estimator often
recommended for use with the ratio to size estimator.

48. Contribution of India to World's Meat Production : An
Analytical View

Shiv Prasad and Rajendra Singh
IVRI, Izatnagar (U.P)

The data on meat production (1975-85) revealed that the share of India to
world's total meat production was In decreasing order in first five years whereas it
was In increasing order during 1980- 85. The share of goat meat was the highest
(13.58 to 16.34%) followed by buffalo meat (9.04 to 14.68%) in respecUve categories
In the world. The contribution of total meat production to developing countries was
also Indecreasing order during first fiveyears but was nearly at constant level (2.02%)
during 1980-85. The share of goat meat was at top (14.77 to 17.98%) followed by
buffalo meat (9.02 to 14.92%).

49. Use of Coefficient of Variation in Ratio Estimation
Procedure

V.K. Dwlvedl

IVRI, Izatnagar (U.P)

A modified ratio estimator of Yn using coefficient of variation of auxiliary
variable X is proposed. Its bias and efficiency are compared with usual sample mean
estimator (Yn) and.ratio estimator (Yr). The proposed estimator Is found to be more
efQcient than both the estimators when p lies between certain range.
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50. Robustness of Non-normallly of Conditionally Specified
Estimator of Regression CoeflBcient in a Linear

Regression Model

C.B. Tlwarl

rVRI, Izatnagar (U.P)

Considering non-normal population (Edgeworth) estimation of regression
coefilclent In a linear regression model Is proposed. Exact mathematical expressions
for bias and MSE of the estimator are derived. Numerical results show that presence
of skewness In the populations have little effect on these values. However, kurtosls
In the populations have marginal effects. The bias of the estimator Increases
(decreases) for platykurtlc (leptokurtlc) first population In comparison to normal

population for s 1 otherwise this trend Is reversed. The kurtosls In second
population affects opposite to that of first population. Mean square error of the
estimator decreases (Increases) for platykurtlc (Leptokurtlc) population In
comparison to normal population.

51. Use of Multivariate Auxiliaiy Information in Rotation
Sampling

B.V.S. Slsodla

NDUAT, KumarganJ, Fatzabad (U.P)

Some composite estimators of population mean are developed using
multivariate partial auxiliary Information In rotation sampling. Properties of the
proposed estimators are studied and their efficiency are compared with standard
estimators available In literature.

52. Probability of Inadmissible Estimates of HeritabUity
Defined as a Measure of Total Fixable Variation

Jogendra Singh
lASRI, New Delhi

A new and a more realistic definition ofheritablUty as a measure oftotal flxable
variation rather than additive genetic variation Is mooted and Its consequences
studied. In addition, the probabilities of Inadmissible estimates under the most
general model of additlve-dominance-eplstasls gene action are obtained for both
balanced and unbalanced situations.

53. Some Composite Estimators for Small Area Estimation

P.S. Pandey and O.P. Kathurla
lASRI, New Delhi

The demand for small area estimates has considerably Increased In recent
years, for micro level plarmlng. The direct survey estimators, based only on the data ,
from a given small area ^e Ukely to yield unacceptably large standard errors because
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of small sample size In the small area. Therefore, the Idea of composite estimator
which Is a weighted sum of two component estimators has generally been suggested
to reduce the standard error of a small area estimator. In this paper, some composite
estimators under different situations have been suggested and their efficiency
comparisons have been made with the help of data of livestock survey.

54. An Evaluation of Modified Chi-square Test Statistics for
Survey Data

Anil Ral and O.P. Kathurla

lASRI, New Delhi

The effect of complex sampling designs on the analysis of categorical data has
received considerable attention In recent years. Complex designs seriously affect the
Pearson or likelihood ratio chl-square tests for categorical models. A number of
alternative tests have been proposed under various sets of assumptions about the
nature of complex designs. Three alternatives represent general solutions : (1) the
Wald StatlsUcs (U) adjustments to the original chl-square tests and (ill) Jackknlfed
chl-square test. In this paper, the various tests have been evaluated with respect to
their actual size of critical region through ah emperlcal Investigation.

55. Use of n-Ary Design for Estimating the Combining
Ability in Diallel Crosses

S.K. Dwlvedl

lASRI, New Delhi

The analysis of diallel cross experiment laid out in two associate triangular
PBIB design was given by Agganval (1974) making use oflatent roots and latent vector
of the C matrix of the design. The method of analysis given by him was very
cumbersome and complex. In the present paper, the estimation of combining ability
In diallel cross designs laid out in two associate triangular PBIB design have been
given making use of property and analysis of n- aiy block design. In tlie method, an
estimate ofg.c.a. (lines) and Its sum ofsquare was obtained as estimate of treatment
effect and the sum of square is obtained for analysis of n-ary block design. The
estimate of s.c.a. have been obtained by substracting the g.c.a. effects obtained In
h-ary block design from the corresponding adjusted cross (treatment) effect obtained
in two associate triangular PBIB design. Similarly, sum ofsquare for the s.c.a. effect
have been obtained by substracting the sum of square of g.c.a. effects obtained in
n-aiy block design from sum of square of treatment (cross) effects obtained In two
associate triangular PBIB design. The present method of analysis has been applied
in case of maize experiment taking 28 crosses (Fl's) obtained from eight parents laid
out In 2-assoclate triangular PBIB design at lARl Farm. A parallel experiment using
same 28 crosses (Fl's) was also laid out in RBD. The relative efilciency of2-associate
triangular PBIB design for various characters (traits) was also studied. It was found
that the 2 associate triangular PBIB design was highly efficient for all the characters
studied.
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56. Uise of Remote Sensing Data in Markov Chain Model for
Crop Yield Modelling

Randhlr Singh and A1 Abraham
lASRI, New Delhi

Matrls (1985) suggested the use ofMarkov Chain Model Incropyieldforecasting
using blometrlcai characters. The spectral reflectance of a crop Is a good
manifestation of all the factors affecting the prop growth and crop conditions and
hence Is expected to have high relationship with the crop yield. The multi-date
spectral data offers good advantages In crop identification and growth stage
estimation. However, its implication in crop yield modelling have not been explored
much. In the present study, it is proposed to make use of multi-date spectral data
to develop a Markov Chain Model for a crop yield rriodelling.

57. Modelliiig Wheat Production in India

Prajneshu and P.K. Das'
lASRI, New Delhi

Nonlinear statistical models are considered for describing wheat production in
the country from 1950-91. Levenberg-Marquardt method is employed for estimation
of parameters. Logistic, Gompertz, and Richards models are compared on the basis
of a number of statistics. Three parameter logistics model is found appropriate for
the present data. Examination of residuals showed that the errors are independent
and normally distributed. Finally, the logistic model is used to forecast the future
wheat production of the country.

58. Interactions at Reduced Levels of Agronomic Factors for
Higher Productivity

G.L. Khurana, K.C. Bhatnagar and P.N. Bhargava
lASRI, New Delhi

A study was conducted to obtain interactions at reduced levels for higher
productivity. The data of production potential experiments under resource
constraints under AICARP (ICAR) for the years 1982-86 for Rice-Wheat sequence for
different locations were utilised. The design adopted in these experiments was strip-
plot with treatments: a combination of four agronomic factors (inputs) such as date
of sowing (D1 & p2), fertiliser application (F1 & F2), plant population (Pi & P2) and
weedcontrol (W1 &W2) during Kharlf During rabl, the plant population was replaced
by Irrigation (II & 12). The suffices 1 & 2 denote the recommended and reduced levels
respectively. The data were subjected to appropriate statistical analysis applying
Multiple Regression and Analysis of Means (ANCM) techniques for arriving at
meaningful conclusions.

The interactions thatcould possibly be useful for higher productivity at reduced
levels for rice-wheat sequence for Maisodha (U.P) were D1 x F1 with either level of P

.&Wforkharlf and DlxFlxl2orDlxFlxI2xW2for rabl respectively. For Raipur
and KathuUa Farm. (M.P.), the useful interactions were D1 x F1 x P2 x W2 and D1 x
F2 X PI X W1 for kharlf and D2 x 11 x F1 x W1 (W2) and D1 x FX x 12 x W2 for rabl
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respectively. FrfrRudrur (A.P.)., the Important Interactions (package of practices) that
were found good at reduced levels, were D2 x F1 x PI for kharlf and D1 x 12 x W2 or
D1 X 12 X F2 X W2 for rabi respectively.

59. On A-Efficiency of Balanced Test Treatment Incomplete
Block Designs

Rajender Prasad, V.K. Gupta, and N.S.G. Prasad'
lASRI, New Delhi

It is proposed to study the problem of comparing v(23) test treatments with a
control with as high a precision as possible using A-optimality criterion when
experimental units are arranged in 'b' blocks of size 'k', each such that k < v+1.,
Hedayat and Mazumdar (1984) obtained sufficient conditions for establishing the
A-optlmallty of incomplete block designs for making test treatments control
comparisons in the class D (v,b,k), where D (v,b,k) denotes the class ofall connected
designs with v test treatments and a control arranged In b blocks of size k each. It is
difficult to give a general method of construction through which one can obtain an
A-optlmal design which satisfies these conditions. As such, three general methods
of construction of Balanced Test Treatment Incomplete Block (BTIB) design (which
estimate all the test treatment control contrasts with the same variance are given).
In method 1, the union oftwo partially balanced incomplete block designs with same
association scheme whose block sizes differ at most by one Is used and the control
treatment Is added to their blocks such that final block size become k. In method 2,
BTIB designs are obtained through the union of semi-regular or regular group
divisible designs alongwith their association schemes treating groups as blocks. The
absolute difference between the block size of the semi- regular or regular group
divisible design and the block size ofthe design obtained from the association scheme
should at most be one. Add the control treatment to the blocks so obtained in such

a way that the final block size becomes k. The third method of obtaining BTIB designs
Is derived through cyclic designs. Take two cyclic designs such that their block sizes
differ at. most by one. Add the control treatment to the blocks of the designs such
that final block size of design becomes k.

All the designs obtained through these methods of construction are tested for
A-optimallty using the conditions of theorem 2.1 of Hedayat and Mazumdar (1984).
A-efflclencles (ratio of trace hypothetical A-optlmal design for making test treatment
control comparisons In a given class ofdesigns to the trace of design whose efficiency
is to be obtained In the same class of designs) for the designs obtained by method 1,
2 and 3 are computed. The designs with A-efilclency exactly equal to one are termed
as A- optimal. The design obtained through different methods of construction are
listed alongwith their A-efficlencles. It is observed that most of the designs have very
high A-efilclencles. From these listed designs, those BTIB designs are excluded which
satisfied the sufficient conditions for A-optlmality of Stuflcen (1987), but can be
obtained through these methods of construction.

Punjabrao Krishi Vidyapeeth, Akola.
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60. Construction of Complete Diallel Cross System III Using
Balanced N-aiy Designs

Jyotl Dlvecha &D.K. Ghosh*
Sardar Patel University, Vallabh VIdyanagar

There are several breeding experiments (more often In Animal breeding
experiments) In which It Is necessary to assume the presence of reciprocal effects
among' the Inbred lines and to obtain their estimates. The estimation of reciprocal
effect of lines can be had by conducting the experiments In complete diallel cross
(CDC) system III of Grilling (1956). Agarwal and Das (1987) have constructed
balanced n-ary design through BIB design and a two-associated PBIB triangular
designs. In this paper application of so constructed balanced n-ary designs for the
construction and analysis ofCDC system III has been given. The evaluation of general
combining ability (g.c.a.) effects and reciprocal cross effects of lines is considered.

Saurashtra University, Rajkot

61. Some New Class ofVariance Balanced Designs

D.K. Ghosh and A.H. Patel

Saurashtra University, Rajkot (Gujarat)

Several authors have discussed the method of construction of binary variance
balanced designs. In the present investigation, various methods of constructing (i)
Binary variance balanced design, (11) Variance balanced ternary design with
equlrepllcate and unequal replicate and (ill) Variance balanced n-ary design have
been developed. A list of new variance balanced designs is prepared.

62. Balance Incomplete Block Design with Repeated Blocks

D.K. Ghosh, S.B. Shrlvastava' and R.K. Sharma*
Swashtra University, Rajkot

Lint (1973) has pointed out that several BIB Designs obtained by Hananl (1961)
have repeated blocks. Santon and Sprott (1964) discussed that s a blocks of BIB
Designs are identical then b a sv-(s-2). Mann (1969), sharpened this result and
showed that b &sv. Recently Lint & Ryser (1972) and Lint (1973-74) systematically
studied the problem of construction of BIB designs with repeated blocks having
parameters v, b, r, k, such that b, r, X,, are relatively prime. Wynn (1975) and Foody
and Hedayat (1977) constructed BIB Designs and discussed an applications ofsuch
designs in sampling. In the present Investigation a large number of BIB Designs with
repeated blocks are obtained by (i)Trial and error method and (U)Systematic method.
It Is found that some of the BIB Designs vrtth repeated blocks do not satisfy the
condition b a sv-(s-2) of Stanton and Sprott (1964) and b a sv of Mann (1969).

Sir P.P. Institute of Science, Bhavnagar
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63. Regression Modelling by Using Residual Analysis

. M. Borah and A.H. Hazarlka*
Regional Research Laboratonj, Jorhat

A PASCAL program has been developed for regression modelling of two, three
and four independent variables on the basis of residual analysis. This program gives
a regression equation that represents the closeness ofthe functional relationship and
the necessary statistical information regarding the validity of the model. A few
examples have been considered to test the validity of the program based on reported
data and considerably good results have been obtained for all the cases.

NERIST, Niijuli

64. Performance of Sunflower in India: A Quantitative
Analysis

D.L. Sale, A.S. Kamble and Jg.R. Pawar
M.P.K.V., Rahun

The index numbers ofarea and production ofsunflower in India rose to 368.75
and 294.50, respectively, whereas the productivity decreased to 78.84 during the
period 1970-71 to 1982-83. Index numbers ofarea, production and productivity rose
in the States of Karhataka and Maharashtra, whereas in Tamil Nadu decrease in

Index numbers of area, production and productivity rose to 118.43. Compound
growth rates of area, production and productivity were positive In Karnataka and
Maharashtra; whereas they were negative in Andhra Pradesh and Tamil Nadu. At all
India level the area and production growth rates were positive to the tune of4.70 and
2.30 per cent per armum, respectively. However, the growth rate of productivity was
negative. In all the States and at national level productivity growth rates were lower
as compared to production and area growth rates.


