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ABSTRACT OF PAPERS PRESENTED
AT ‘THE 18th ANNUAL . GENERALIMEETLNG
HELD AT TRI\/ANDRUM IN ]ANUARY 1965 '

PART I

15 The Szmple and Modtﬁed Stmple Poisson Processes and the Maxlmum'

L Likelihood and Some Other Simple Estimators of. Their Parameters.

. Mrs. V. Mukerji, Gokhale Institute of  Politics and. Economzcs, :
" Poona. - o . .- : o

Tintner ‘et al. have consrdered the apphcatlon of ‘the srmp]e and
modlﬁed simple P01sson processes to the process of regional develop-
ment. In their modrﬁed simple P01sson process the variable . takes
only discrete’ values o, u, 2u; - .-, efc. In this-nofe: the joint proba-
bility- generatrng funetion of & equally spaced varibales from the simple
- ‘Poisson processes are obtdined. . Further, the maxrmum—hkehhood esti-’
mators of the parameters of the simple-and the ‘modified simple Poisson
‘processes are* obtained and the efficiencies of some simple least-squares
and generahzed least squares estimators of the parameter of the simple
Poisson process are "worked out. As the max1mumlhke11hood esli-
_mator of u has a rather complicated form and a still mere' complicated-
varlance some s$imple asymptohcal]y unbiased esiimates of u on the
lines’ of Tintner et al., and their variances are -considered. k

2::+ 4" Note om the Geometltcal Method of Solvmg Optimum Allocatzon
in’ Multivariate Surveys. A R. Kokan, Alzgaih Musltm Univer-
szty, Altgarh L , e T -

Optrmum allocatlon of the’ sample numbers ‘when' several characters
are under study can. be stated as a problem of non-linear programming
whose solution cdan be attempted in: more than one way. In small-scale
studies geometrlcal solutions can be obtained with ease. Tn this note
an attempt is ‘made to explain:these geometrrcal methods in'a few impor-
tant sampling’ procedures and record some general properties which are
observed .in them. It is found that the'cost function can ‘be expressed
as a convex function and the variances of the estimates of several cha-
racters under .study--ds liriear. When ‘there are two characters - under
study or when two-strata or two-stage sampling, etc., is used, we ‘note,
among. other thlngs that the cost function is a rectangular heperbola
whose centre and vertex. lie"on fixed strarght lines passing through the
orrgm A rule for obtarmng the solutlon is also derived.
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3. An Integrated Approach to the Study of Wastage in Education.
G. Nageswara Rao and B. D. Tikkival, University of Rajasthan.

The problem of wastagein education has been studied by Deshmukh
and Kamat (4rtha Vijnana, Vol. 2, 1960, Nos. 1, 2 and 3); Bhanot (The
M.S. Universify Statistics Series, 1961, No. 1); Chickermane (Education
and Psychology Review, Vol. 2, 1962, No. 1); Krishnan (Education and
Psychology Review, Vol. 3; 1963, No. 4) and others. These authors gave
different measures for different kinds of wastage. No measure has been
given so far to study three known types of wastage together . This paper
presents one such measure. The measures W,, W, and W, ; for mea-
suring wastage due fo drops, wastage due to stagnation and wastage due
to non-utility of training; are first defined. Then the total wastage W
is taken as W, + W, + W,.. It is shown that the value, of W and its
components so deﬁned lies between O and | and is independent of the
units of measurement. The paper finally gives a case study to 111ustrate
Varlous measures of different kinds of wastage.

4. Influence of Rainfall and its Distr~ibution on Paddy Yields;- V. J.”S/n';-
khande and M. S. Chaudry, Central Rice Research Institute,
Cuttack.

~ An attempt has been made in this paper to invesﬁgaté the relaQ
tionship between paddy yields and some weather factors. ~ The averdge
yields for 1949 to 1962 under different treatments in orie of the permanent
manurial trials in pogress at the Central Rice Research Institute,
Cuttack, have been utilised for the study. The weather factors included
for study are the amount of rainfall.and the number of rainy days re-
presenting rainfall distribution in different months of the main growing
season. The technique of linear multiple regression has been adopted.
The regression function accounts for about 83 to-98 per cent of the vari-
ation in yields over years under different treatments.

The amount of rainfall in August and the number of ramy days
or the associated factors like sunshine hours in August and September
appear to influence the yield considerably.

5. Growth of Electricity Consumptton and Natlonal Income in Indza
B. N. Sahu, Dy. Director (Statzstzcs) Bihar State Electnczty
Board, Patna. .

In the present paper, an attempt has been made to study the three
measures . of correlation—the coefficient-of regression; the coefficient of
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determmatlon and the standard error of estimate between the national
: mcome and the electrlclty consumption in India. The data relating to
fet national output at current prices and the consumption of electricity
in India for the period 1949-50 to 1962-63 have been taken for studies
from the reports ‘‘Estimates of National Income” -and ‘‘Public Elec-
tricity Supply All-India Statistics” released by the Central 'Statistical
Organisation and the Central Water and Power Commission, Govern-
ment of India, respectively. With the help of these data, the values of
- the adjusted correlation coefficient (0-9822) and the coefficient of deter-
-mination (0-967487) have been worked out. In view of the fact that the
number of obsérvations taken into ‘consideration for studies is very small,
‘the value.of ‘¢ has been worked out for testing the significance of the
‘correlation coefficient; which is 18-87. ~This value is highly significant
as 0 1% value of 7-on 12 degrees of freedom is only 4-318. *

Havmg estabhshed a hlgh correlation between the national income
-and the energy consumption, the following two regression lines have been
fitted.

(1) the regression line of Y (national income) on X (energy con-
sumptlon) which is Y= 7114-48 + 0- 3963 X, and

* (ii) the regression hn_e of X (energy consumptlon) on Y (Nat10nal
lncome), which is X ='— 17008 - 86 + 2-4413 Y.

.,.—;..l,..,The above ﬁts appear to. be qu1te good as 10 out of 14 residuals in

- both the cases, representing about 71%, lie within the range of -, Seyx-

. (398: 50) or Sexy (989-12) and all within the range of twice the standard
errors of their respective estimates. '

‘An attempt has also been made to project the consumption of elec-
tricity by the end of the Third Plan, the Fourth Plan, the Fifth Plan
and the Sixth Plan on the basis of the national income as indicated by
the National Council of Applied Economic Research, New Delhi.

6. <Multivariate Test for Linearity of Means in Classzﬁcatton of Fleeces.
UL G Nadkarnz, ILLA.R.S., New Delhi.

Using the technique of internal analysis of variates, it is first shown
in this paper that only two characters, viz., fibre-diameter and crimps
per centimetre of a fleece contain most of the information for dis-.
criminating the fleeces into classes. A single linear function estimated
by canonical analysis. of the data on autumn fleeces of Magra sheep did
not sat1sfy the condition of linearity of means, whereas it was satisfied
for the data on spring and monsoon shearmgs In general, a single
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' -discriminant functlon for d1scr1m1nat1ng the ﬂeeces 1nto the classes may

be used.

s

. 7. Loss of Heterozygoszty in Populatzons under szed Random Matzng

. and Selfing. - G. L Ghaz, IA R.S., New Delhl

In plant populatlons of 1nterest to’ the breeder complete Cross-
fertilization at random or complete inbreeding such as selfing seldom
obtains. ‘There are crops like wheat and rice which are highly but
not completely self-fertilized, the crops l1ke cotton Wthh are -mode-
rately self-fertilized and crops like various brassica’ species or- maize
which are-largely cross-fertilized. It shall. be,- therefore -of interest -
to study populations under mixture of breedmg systeins. . The present
paper deals with the loss in heterozygos1ty due to leed random matmg
and selﬁng . .

When ‘the population is complelely selfed, the loss in, heterozygos1ty
in the case of several independently segregating loci-can be easily worked .
out from that obtained for a single locus. The present study reveals
that the loss. in heterozygosity in populatlons under mixed: random
mating and selfing cannot be predicted. from that obtained for a single
locus when more than one locus is considered as is the case when popula:
tion is completely selfed. The general expression for the loss i in- hetero-
zygosity relative t6 that in-the initial populdtion in’ the n-th generation
(F,) due-to mixed random mating and selﬁng has been obtained in the
general case’ of several independently - segregatmg 1001 say k, and ‘is
given by u ] , '
R 13 : i1 1 y
Fn—,Z GV -1—¢

i=1

- Gl

where C,; = x (1), ‘and x and p(x+ yi=1) are the proporti‘ons of
selfing and random mating respectively. In the 11m1t1ng case when
n —>oo, thls reduces to

Fo= 2 (- D'y (= C,

Values of F, have been tabulated up ‘to three factors, for the ﬁrst
four generations and in the limiting case for dlﬁ'erent amounts of self.

- fertilization,

\
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8. Genetic Variance and Covariance under Positive Assortative Mating.
- A. V. Rao and Prem Narain, I.A.R.S., New Delhi.

~ The possible consequenceé of a system of positive assortative
mating with quantitative characters was considered, probably for the

first time, by Bruce (1956), but his study was restricted to one genera- -

tion only and he had not considered the cases when the genes are linked
or when selection is combined with positive assortative mating.

« In the present investigation the effect of positive assortative mating
on genetic variance and covariance has been studied under varying con-
_"ditions_ of dominance. The study deals separately with the situations
(i) one locus segregating and (ii) any number of loci segregating, assum-
ing in each case arbitrary gene frequencies. With one locus segregat-
ing, the effect of repeated positive assortative mating has also been
dealt with giving general results for a population subject to this type of
mating for ‘n’ generations. The consequences, if two loci segregating
are linked have also been worked out assuming gene frequencies as
half in each case. The effect of selection combined with positive
assortative mating when one locus is segregating with arbitrary” gene
frequencies has also been studied. '

9 Study on the Economics of the Respomse of Milk Yield to Feed.

N. S. Murthy and V. N. Amble, 1.A.R.S., New Delhi.

" A study of the different aspects of the problem of minimizing the
feed cost of production of milk and maximizing the net revenue to the
dairy farmer has been made by utilizing the data collected by L.4.R.S.
in Punjab State during 1961-62. Converting the feed input values into
Total Digestible Nutrients (T.D.N.) and Digestible Crude Proteins
-(D.C.P.) several production furctions were fitted for milk yield against
T.D.N. less D.C.P. and D.C.P. and compared. The least cost com-
bination of concentrates satisfying minimum standards of nutrients,
for a given level of production were worked out for various price
ratios of concentrates by the technique of linear programming. The
economic level of production where the profits will be maximum could
be studied by two approaches. In the first empirical approach the
optimum level was obtained by making use of the least cost combina-
tions of concentrates already worked out. In the second approach,

. economic production level is worked out by the classifical approach
of meiximising the profit function by the issue of programming techniques.
This approach could not be carried to its practical conclusion as-it



=

EIGHTEENTH ANNUAL GENERAL MEETING, 1965 w121

involved non-linear programming requiring use of . electronic, com-
putor. The rate at which one unit of green fodder substitutes one
unit of concentrate and also the optimum' combination of them for
a given level of production were worked out.

10. Disequilibrium Due to Linkage in Inbred Populations. Prem’
Narain, - I.A.R.S., New Delhi-12.

It was established by Hardy (1908) arid Weinberg (1908) indepen-
dently that whatever be the composition of the initial . populatlon,
random mating will within one generation produce a stable genotype
distribution with unchanged - gene frequencies, provided the popula-
tion considered is large. Hardy-Weinberg law, however, does not

apply to the distribution of two pairs of genes. As pointed out by

Li (1955), in this case, the equilibrium is not established in one genera-
tion of random mating but the’ approach to equilibrium is very rapid.
If, however, the two pa1rs of genes happen to be linked, 'the rate of
approach to equilibrium will be slow and will depend on the intensity
of linkage. When the population is inbred instead of randomly mated,
the equilibrium condition with respect to a simple locus was given by
Wright (1921 a) in terms of the gene frequencies and ‘the coeflicient
of inbreeding. Wright’s equilibrium law is regarded as a generaliza-
tion of Hardy-Weinberg Law (for which the coefficient of inbreeding
is to be taken as zero). When, however, two pairs of genes linked or
otherwise are taken into consideration, it is expected that the genotypic
proportions in the inbred population will be not in equilibrium. This
dlsequ111br1um has been investigated in the presént paper with respect
to. two pairs of linked genes.

11. Unbiased Ratio and Regression Type Esttmators Dr.. B. V.
Sukhatme and N. S. Sastry. ‘

Mickey (“Some finite population unbiased ratio and regres-
sion estimators,” Jour. Amer. Stat. Assoc., 1959, 54, 594-612) has
put forward a general theory for constructing ‘unbiased ratio and re-
gression type estimators’ in Simple random sampling without replace-
ment, using information on the population means of several auxiliary
variates. For a sub-class of his general class of estimators he has
obtained non- negative unbiased estimators of the variance. No attempt
has, however, been made to investigate the variance of the proposea
class of unblased estimators.

. The. present authors have undertaken a crltlcal study. of M1ckey S
unbiased ratio and regression type - estimators, The study includes
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the unbiased estimation of the variance of Mickey’s estimator in its
general formh, investigation of the precision of the unbiased ratio and
regression type estimators based on a single auxiliary variate in large
samples when compared with the usual biased ratio and regression
estimators, large sample efficiency of the unbiased ratio type estimators
based on two auxiliary variates when compared with the Olkin’s weighted
and biased ratio estimator, development of Mickey’s principle to
obtain unbiased ratio and regression type estimators and the unbiased
estimators of their variance in two-phase sampling, extension of all the
results concerning the efficiency with one auxiliary variate in single-
phase sampling to the two-phase sampling, construction of separate
and combined unbiased ratio type estimators and the unbiased estimators
of their variance for stratified simple random sampling without replace-
ment, and finally some numerical results concerning the performance
of the unbiased ratio type estimators with respect to the ysual biased
ratio estimators.

12, Controlled Szmple Random Sampling. M. S. Avadhani and B. V.
Sukhatme.

When units are drawn one after another with equal probabilities
and without replacement from a finite population, it is well known
that all possible samples of a given size are equally likely to materialise.
As such, the sampling procedure may result in the selection of a sample
which is not quite desirable. For example, it may happen that the
sampling units are spread out very much into the interior thereby not
only increasing considerably the expenditure on travel but also affect-
ing adversely the supervision and organization of fieldwork. All
these factors seriously affect the quality of the data collected and con-
sequently the precision of the estimate of the parameter, in question,
would be reduced. Such samples which are not desirable are referred
to in literature as non-preferred samples. There is, therefore, a clear
need for developing a suitable sampling methodology which reduces
the risk of getting a non-preferred sample from the population to the
minimum possible extent and then conforming to the fundamental
principles of random sampling.

Assuming that no ancillary information on the units of the popula-
tion is available, the authors have proved that there exists a class of
random sampling designs which can reduce the probability of getting
a non-preferred sample to the minimum possible extent and yet they
provide estimates which are at least efficient as those obtamed m the

case of simple random sampling.
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13. Recent Study on Plot Sizes for Estimation of Crop-Production.
D. Singh, K. S. Krishnan and P. N. Bhargava, I.A.R.S., New
Delhi-12., . y

" A number of studies for determining the optimum plot size in
crop-cutting surveys have been undertaken in India and abroad. These
studies have indicated that very small plot sizes for crop- cutting ex-
pemments give considerable over-estimation in the yield rate. The
Bureau of Statistics and Economics of Orissa State collected data on
large scale o1 two types of cuts, namely 01rcular cut of 4 feet radius and
a square cut of area 1/160th acre in the course of thelr Crop-surveys
planned during the year 1962-63. N.S.S. in collaboration with the
concerned States, collected similar data in the course of their land
utilisation” survey in the 18th round in the States of Andhra Pradesh
and Bihar. The crops covered were respectively paddy and maize
crop in the two States. 'For a substantial number of the fields under
experiment whole field harvests were also obtained. The data in respect
of paddy crop for Orissa and Andhra Pradesh have been analysed by
the authors and the results again indicated that small cuts gives over-
esimation of y1e1d rate by about 6 to 8 /,

14. On a Derivation of Wishart Dzstrzbutzon M. V. Jambunathan,
Karnatak University, Dharwar.

It is well known that several methods of der1v1ng the Chi-square
distribution and its multivariate analogue the Wishart distribution,
are available. This paper gives a simple and direct method of obtain-
ing the Chi-square distribution as well as its multivariate generalisation,
based on a simple mathematical principle designated as the intrinsic
Sfunctionality pnnczple

. This principle states that iri order.to obtain the distribution of a
statistic Q, if- the probability differential is integrated over the domain
0 to Q + dQ, then any-function of Q occurring in the expression for
the probability density may be moved out of the integral sign, and
further the integral of what remains of the 1ntegrand will be a func-
tion of Q only :

Thus if = (Xg, X9, """, X,) _denote
n independent observations on'the variate x distributed as N (0, 1),
then the distribution of Q = (X X) is obtained by lntegratmg

" Cexp. (— ZQ—)de,- '
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over the domain Q to-Q + dQ.. Accordin g to the pr1n01p1e enuncrated
above, this distribution will reduce to.

C exp. (— 2)fﬂdx —Cexp (— Q)f(Q)dQ

,wher f(Q) is a function wh0°e nature is to be determmed

. Srmllarly, from the Jomt probablhty differential of n sets of 1nde-
pendent observations drawn. from the p-variate normal distribution
namely,

b

Constant exp. ( — 3% tr Z‘lS) dx,
the dlstrrbuuon of the Wrshart matrlx S is obtained as
- Constant exp. (— L 1r 2—1 S) F(S) dS

where the functron E(S) remains to .be determmed Slmple and
straightforward methods of determining the nature of f (Q) and F(S)
are furnished in the paper.

' Further the s same method is also applied to derive the distribu-
uon of the sum of two or more independent Chi-square Varlates or
1ndependent Wishart matrices with the same covarlance matrix.

PART II . ‘
1,."-'Commercidl‘Pro,duction of Milk. K. C. Raut, I.A.R.S., New Delhi.

Ina ‘country like India, although milk production is in the hands
of millions of small producers very few are of commercial type
habltually selling milk. The reason for less number of people engaged
in the milk trade’is due to the fact that they are ignorant of the quanti-
tative aspects of the enterprise, have limited resources for investment
on assets, equipment and animals and the non-avallablhty of milch
stock with high productivity. The relatronshlp ‘between the net income
and amount of investment on ﬁxed and worklng capital is studied in
the paper. For this purpose data collected in the surveys conducted
by the L.A.R.S. to estimate the cost of producuon of mllk have been
utilized, :
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5. Economic Use of Vaccine under the Rinderpest Eradication Campaign..
Mahendra Nath, I.A.R.S., New Delhi. '

In the course of mass immunisation of cattle and buffaloes in the
country under the Rinderpest Eradication Campaign it was found that
there was a considerable wastage .of vaccine in the field. The high
wastage was mainly due to the reason that each ampoule normally
contained 100 doses of vaccine which had to be used within two hours
once an ampoule was opened. - Consequently, for any riumber of animals
in a village over and above a multiple of 100, some doses, varying from
1 to 99, had necessarily to be wasted. The wastage could thus be reduced
if a suitable -proportion of ampoules containing a smaller number
of doses of vaccine could also be supplied to the field staff along with
ampoules containing 100 doses. It was worked out that if ampoules
of two sizes only are to be prepared, for optimum utilisation of vaccine
about 20% of the ampoules put out should contain half the normal
number of doses. :

To obtain prec1se quantitative informatlon regarding the extent
of actual reduction in the wastage of vaccine through judicious use
of 100 and 50 dose ampoules in the ratio of 4:1, an observational
programme was planned in a few districts in the States of Gujarat,
Madhya Pradesh, Rajasthan and Uttar Pradesh and the results are
presented in the paper.

3. Ana[ysiﬁs of Crop Rotation—Comparison of a Three-Crop Rotation

With and Without Legume. K. N. Agarwal, 1.A.R.S.; New Delhi.

A three-crop rotation of sorghum-cotton-wheat has ‘been com-

pared with an improved four course rotation of sorghum-groundnut-

cotton-wheat laid out at Institute of Plant Industry, Indore, under
rainfed conditions in respect of (a) yields, (b) effects of rotation on the
fertility of soil as calculated from regressions of crop yields on years,
(¢) comparison of both the rotations as regards to their economics.
In such experxments differences in yields of {wo plot totals are not free
from year differences and vice-versa. Therefore, ‘methods of fitting
constants’ have been applied to separate out components of Varlances
which are involved in linear form among various comparxsons of
interest. The results obtained by analysmg above experlment have been
discussed in detail.
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4. Design and Analysis of Expenments wzth sztu;es J Sl"'Mufly,
" LA.R.S., Néew Delhi. o

Scheffe (1958, 1963) considered the method of exploration of a

.~ . response surface for investigating propertles of multi- -component systems.
- as a function of their composition. “The criterion is that the property

studied depends upon ‘the proportions of the’ components present
but not on the amount of the mixture so that if, in an n-component
system, X; (x,>0) is the proportion "of the i-th component in the
mixture, X; + X, + * -+ x; = 1. He'introduced two types of designs
namely, Slmplex-Lattwe and Simplex-Centroid -designs and associated
them‘WIth polynomial regression function where the number of para-
meters in, the polynomials is just the same as the number of points’ in
the design. He was thus left with no ‘degrees of freedom’ for testing
the lack of fit. Further, he scored out the Least Squares estimation
of the parameters on the plea that it would be cumbersome.

In the present investigation, -simple procedures for the Least
Squares estimation.of the parameters of a quadratic-or a cubic model
fitted to a design with any number of components have been obtained.
The procedures have been generalised to a polynomial of given order.
Fractionation of the designs-has been successfully achieved using the
B.L.B.D.’s and P.BIB.D.s. Further, asymmetrical designs suitable to -
the. experiments with mixtures have been evolved and simple analysis.
of these designs has been proposed.

- 5. A Type of Non-Rotatable Response Surface Design. K. C.~ George' ‘
and M. N. Das, I.A.R.S., New Delhi. '

For the exploration of response surfaces Box and Hunter (1957) l
introduced rotatable design. Though these designs applied extensively
for the industrial and engineering experiments, their apphcatlon for
agricultural experiments seems to be limited. W. M. Walker, J. Pesek
and E. O. Heady (1963) applied a Central Composite design in three
factors for studying the effect of Nitrogen, Phosphorus and Potassium
fertilizer on the economics of producing blue grass forage. = But the
design adopted by them :was not exactly rotatable, as they took five
equi-spaced doses for each of. the factor instead of those required by
the rotatable design. As a result the design becomes one_correspond-
ing to the rotatable design in which all the relations excepting X' x; =
3 X2 x;% 'x? were satisfied. .Even though.the authors still call the
design a- Central Composite design. We have in the present paper
investigated such designs in general along Wlth a comparison of them
with the corresponding rotatable design. ‘



EIGHTEENTH ANNUAL GENERAL MEETING, 1965 C 127

6. On Selection of Independent Variables in Multiple Regression and
Other Linear Models. M. V. Pavate,* C. L. Narayana and
M. Sub:ahmanyam Centzal T obacco Research Institute, Rajah-
mundry.

- A method of selection of best predicting variables in multiple
regression has been attempted in this paper by introducing a necessary
and sufficient condition for maximisation of multiple correlation
coefficient and partial correlation coeﬁicient simultaneously.

Further, classification of independent Var1ables with respect to

a given dependent variable as auxiliary and 1nteract1ng variables has
also been discussed.

1. Design and Analysis of.Some 4-Factor Qualitative-cum-Quantita-
tive Experiments. :C. L. Narayana, Central Tobacco Research
Institute, Rajahmundry and M. G. Sardana, Central Potato
Research Institute, Simla.

Analysis of qualitative-cum-quantitative experiments’ involving -
dummy treatments present some novel features not ordinarily met
with in case of factorial experiments 1nvolv1ng only quantitative factors.
These features have been studied in detail in this paper by presenting’
the appropriate designs and their methods of analysis, both under the
additive and proportional models for the following type of 4-factor

experiments which are of practical utility in agricultural experimen-
tation:

. R : p
Sl. No.

quantities qualities  quantities >qu,a‘1it‘ies

3
3
3
3

3
3
3
3

AW o0 -
T NI

’

8. Response of Rice to the Application of Mme/ al Nmogen in Madra.s
State. K. A. Seshu and C: T. Natarajan.

The response of the. paddy crop to the application of graded doses
of mineral nitrogen in the form of ammonium - -sulphate, .recorded in

* At present with the Indian Central Cotton Committee. ’
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. the ‘varietal response to- manuring” experiment carried out- during
“two to five years from 1958-59 at six representative centres of paddy
cultivation - in Madras State viz., Aduthurai, Pattukottai, Amba-
samudram, Tirur, Palur and-Coimbatore, reported in this paper. The
ammonjum. sulphate was applied over a uniform basal dressing of
5,000 1b. green leaf and 1501b. of superphosphate per acre, both in
the presence and absence of po\tash at 30Ib. K,O.per acre. There
were five equispaced doses of ‘ammonium sulphate to give 0, 15, 30,
45 and 601b. nitrogen per acre. Both-at Aduthurai and Pattukottai
representing the Tanjore delta, the Kuruvai and samba crops did not
show response to nitrogen. There was, however, clear evidence of
.response in the thaladi crop, presumably due to nitrogen exhaustlon
of the soil by the immediately preceding Kuruvai crop. At Ambasamu-
dram in the Tirunelveli tract, both Kar and plshanam crops responded
to nitrogen, while at Tirur and Palur, the" Tesponse was neither clear
nor consistent.- It is possible that at Tirur, the application of mineral
nitrogen might even be deleterious. The response curves fitted for
the crops and centres where the response to nitrogen was evident show
. only the linear trend suggesting that there is scope for increased doses
of nitrogen above 60 Ib. till the rate of response reaches a maximum
and begins to drop appreciably.

9. Constructzon and Analysis of Truncated Factorial Des:gns B. S
Gill and M. N. Das, LA.R.S., New Delhi.

In the usual factorial designs with factors at two levels, the demand
-on experimental resources increases with the number of factors both
due to (i)- large number of treatment combinations and (i) considerable
number of combinations each involving three or more non-zero levels.
Fractionally replicated designs were suggested for . overcommg the '
* first of the -two. g . . \

"The present pape1 aims at construction of de51gns for controlling
both these factors. The -designs which are fractional replicates of
2" designs and does not contain any treatment combination involving
a specified number, say, K or more non-zero levels, have been considered
while the choice of such treatment combination is no problem, the
analysis of such designs is not straightforward: For the analysis, help
was taken of electronic computor for inverting the coefficient matrix
of the normal equations appropriate for such designs. A close scrutiny

of the inverted matrices led to a systematic way of estimation of main.
effects and interactions. For example, in a design involving six factors
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“and retaining treatment ‘combinations with chree non-zero levels the

estimation of any two factor interaction such-as 4B comes out as
=@—D[lc+ ef)—20+ - -+f)+3]

Like ordinary factorial designs these designs also need blocking
for. increasing precision. . A simplified ‘method of blocking for odd
numbers of factors .when the non-zero levels retained in any combina-
tion is not more than two, has been worked. Through this method

. all such designs can be split into k equal blocks of size (k - 1)/2, where

k is the number of factors.

10. On Esnmarmg Sheep Population and Wool Yield. M. Ra]agopalan
" and D. Singh, L.AR.S., New .Delhi.

. The Institute of Agricultural Research - Statistics sis -conducting
sifce 1959, a series of sample surveys in different sheep breedmg tracts
of the country for evolving a.suitable sampling technique. for objective
estimation of wool production and to collect reliable data -onsheep
keeping practices. The method of approach followed in these surveys

. led to an investigation into the efficiency of different procedures - of
. cstimating sheep numbers and wool vyield. The results of this

investigation are discussed in this present paper ‘with the help of the
data collected in the survey in Rajasthan during 1960-61.

- 11, Multivariate Regression Estimate. G. K Sukhla.

Precision of the estimates is mcreased by -using regression method
when information on an auxiliary variable correlated with the character

“under study is used. Present study deals with regression -estimate

when such information on more than -one auxiliary variable is used
to obtain more precise estimates. Under certain assumptions Vi

~defined here, .as an unbiased estimate of population mean and its
variance is glven here. ' :

Pp=F+B (X, — Xy

- where B and (X, — XN) are vectors

VG - PRI P S e

- "The expression for double sampling’ mulnvarlate regression estlmdte
has been also obtained.

9
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12. Interrelationship among Fuctorial Designs with Different Numbers
of Levels.” P..S. Rao and M N. Das, IA R.S., New Delhi.

J. S. Mehta (1964), applying a linear transformation on the levels
of the factors taken two at a time, obtained the factorial fraction of
. g7 design from the ,n design in 2" combinations. He has further con-
- sidered the transformed 3" designs obtained from confounded (or

C grouped)ﬂ ot designs and analysis has been given- for both the above

cases. In the- present investigations some other transformation of
the same type has been utilised to obtain fractions of 4* from 2° designs.

“The fractions of 2" designs obtained by.confounding the interaction of
any ‘two factors of the same group result in fractions of asymmetr1ca1
‘fact_orlaul designs.* Analyses for the above transformed designs have
been given and it is observed ‘that the main effects and two factors
interactions are all not estimable independently of each other. This
is possible if only n/2 of the n factors are ‘taken into consideration
(remaining being suppressed where the n/2 factors consist of one
-and only one from each of the two factors taken together for the
. transformatlon)

13.." Application of Analysis 'of Variance, Technique in the Farm-
Management Surveys for Assessment of Agncultum’ Develop-
~ment.. . D. K, Blmrtacharya L.CJ.C., Calcutta.

It has- been shown that the techmque of Analysis of Variance can'
be -applied to yield satlsfactory results in agro-economic surveys. with
special relevance to the ‘Study on Farm Management and Cost of Pro-
duction of Crops’ mvestlgated by the -Socio-Economic and Evaluation
Branch, Depa1tment of Agrlculture and Commumty -Development,
- Government of West Bengdl The survey was conducted on three types
- of regions from each of which villages were .selected at random and
-from each village cultivators were seclected in stratified random way.
. Considering the ‘advice and investment’ given to cultivators as treat-
ment while those of the selected cultivators who were not given ‘advice
and investment’ behaved as control, it has been proposed to test the
different . hypotheses, viz., (@) Response dxversny of different regions to
the given treatment, (b) Varlablhty in "the achievement of the treat-
ment for different individuals and (¢) lefelentlal achlevement of the
treatment with respect to control

Smce the etTect of treatment on cultivators, and hence that of the -
cu_ltlvator on the yield.is random, the yield in .a plot has been consi- -
dered as a random variable consisting of a mean effect, effect: due to
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_ a region, effect due to a cultivator, the joint effect of the region and
. cultivator and an error. Following Scheffe’s mixed model analysis

of variance, the method of analysing the data and test procedures for
the different hypotheses have been given.

14, Economic Response Approach to Fertilizer Use. A. G. Khare,
Statistician, Department of Agriculture, ‘M:P.-

Large number of experiments with nitrogenous fertilizers were

' conducted in Madhya Pradesh State during the course.of the last ten

years. The responses to varying levels of N were studied for major

. food grain crops in. specific agroclimatic- zones. The optimum doses .

were calculated fitting the quadratic response curves to the data’ yield.
The area under the crops in these zones were then considered for
assessing the total requirement of . fertilizers, and: the corresponding
production of these crops have been estimated.

The study is intended- to emphési_ze the need fortadop.ting; the'

" economic response approach for the distribution of fertilizer_s.,

~15. Survey of Sheep and Wool Pioducnon in the Plains of Punjab

P. S. Brar, G. S. Mahal and S. Kumar.
- The Sheep Survey was conducted in the plams of Punjab -during

- 1963~ 64 The objects of the survey were:

) To get reliable estimate of total sheep, the1r breed comp0s1t10n~
and wool production in the State.

(ii) To collect data on wool trade, marketlng facilities and turn-
over 'of wool business in the various wool markets of the State.

The survey covered the. entire State -excepting: the -districts of -
Hoshiarpur, Kapurthala, Jullundur, Kangra, -Kulu, Lahul and Spiti
and Simla. This area included 779 of the sheep in whole of Punjab
State. For the purpose of survey; the region was divided ‘into- 13
strata. : :

A sample of 25 Tehsils was selected from the entrre region end<
allocated to-the strata in proportion to the sheep population of each

“stratum per Livestock Census, 1961. From each Tehsil, three clusters

of three villages were selected. Selection at every stage is with equal
probability without ‘replacement. ~ For the estimation - of wool yield
and body weight, one more stage of sampling was intrcduced. Frem
every flock in each of the village/town selected, two rams, two ewes
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.and-two lambs were selected at random.’ The fieldwork was carried
. out for a period of four months flom last week of July to the last week
wof Octaber, 1963.

- The analy51s of data collected revealed that there were about
1 87 lakh of shecp in the Plains of Punjab State. This figure was
- estimated with pelcentage ‘standard error of 7-7. The _percentage of

increase in the sheep population since livestock: census was 15. The

total wool production.in the September shearing season -was - estimated
-at 5-11 lakh kg. with percentage of standard 10-17. - .

16., 4 _Cqmpa/‘afive Analysis of Growth .in Grain Sorghums. B. R.
Murthi and Ganga Prasadu Rao, Botany . Division, 1.A:R.L,
New Delhi. '

“ Growth analysis of grain Sorghums in relation to adaptability
revealed significant ‘varietal differences with respect to the amount and
‘rate of production of dry matter and the pattern of its distribution
Abetween the earhead and the rest of the plant (Rao and Murty, 1963).
ThlS is of interest to plant-breeders of arid and semi-arid regions where

_:11m1tat10ns .of moisture in the later part of the season necessitates selec-
tion of types with capacity for rapld accumulation of dry matter.

) The several reported attempts to obtain a satisfactory and simple
] formula to cover the entire period of growth and to permit discrimi-
nation between different varieties and their limitations were examined.

*An ana]y51s of ‘growth of the above three sorghum varieties of Deccan

_region s, therefore, attempted by polynomial regression using diffe-

- rences in the log of the character from a fixed origin, as the dependent
'varlable and time as indepentent variable in the form.’

LogY, —log?, =d+ B + B

where ¢ represents the time in days from the date of first sampling.
This method was compared and found to be nearly as effective as the
asymptotlc regression outlined by .Stevens (1951) and Patterson (1956)
but simpler in application and -effective in .discriminating between
varieties in growth analysis.

17. Role of Transformation for Construction of Design of Experiments.
M. N Das and J. S. Maini, I.A.R.S., New Delhi.

For.construction of factorial incomplete block designs group theory,
-Galois 'field -and’ finite geometry have been applied extensively. But
it appears that no attempt has been made to exploit the principle. of

.
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transformation of levels of factors for construction of designs except-
ing that Addleman obtained some asymmetricaj confounded factorial
designs by making two or more lévels of some factors equal in con-
founded symmetrical factorial designs. In the present investigation
we have attempted to obtain new designs by transforming suitably
the levels of different factors in the existing factorial and other designs, .
Through this design we have constructed (i) fractionally replicated
designs of 4n series, the size of fraction being- 2" (ii) asymmetrical
rotatable designs and (iii) fractionally replicated designs of . saving
up to a desired order of interaction.

18. Use of Aerial Photography for Esnmatzon of. Area acco:dmg to -
the Land Use in Unsur veyed Tracts. V. V. R. Murty, LA.R.S.,
New Delhi.

The statistics of land use in the country are mostly bdsed on the
reports of a field to field enumeration facilitated in such areas, where
the land has been cadastrally surveyed and primary agency exists.
The detailed survey maps and the land registers available in such areas
serve the purpose of sampling in estimation of the yield per acre on a
scientific basis. However, there are several tracts in the country,
although important from the agricultural point of view, which are not
still cadastrally surveyed.

The I.C.A.R. had taken steps to explore the possibility of making
use of the techinque of aerial photography to bridge the gap existing
in respect of statistics of area of crops in unsurveyed tracts. In the .
past pilot investigations were conducted in certain typical tracts using
the method of aerial photography. The results of the investigations
.showed that the black and white photography could provide reasonably
good maps of villages for use as a frame for sampling. On the basis
of the results obtained from such investigations, a survey was under-
taken in the plain area of Rupsi tract (20 sq. mile) known to be an
important paddy tract in Goalpara District of Assam State. Black and
white photographs of .the tract were obtained as 53 contact prints of
6" scale end and their enlargements of 16” scale. A study of the photo-
graphs for estimating field areas according to land use, using the .
appropriate sampling devices was carried out at I.LA.R.S. For this
purpose some staff of the Institute had earlier received necessary
training at the Office of the Surveyor-General of India in various aspects
of aerial photography techniques. These staff also visited the tract
photographed in order to study the crop appearance and other topo-
graphical features on the photographs o~

10
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For the study a ‘‘Mosaic® was prepared from all the 53 contact
prints. A sample of 230 points were located at random on the mosaic
and for each sample point the land .use of the area-unit in which the
point had fallen-was determined. As an’alternative. method a sub-
sample of 40 points;was selected from 230 points and for each such
.point 3-grids of sizes 17 x 17, 2% x 2" and 4". x 4" were marked accu-
rately on the photograph with the points.as the centre of these sample -
grids. The area according to land use in each of these sample grlds
was’ measured with the help of a planimeter. :

‘ The results of the study indicate the feasibility of using the tech-

nique of aerial photography for estimating crop areas in unsurveyed
tracts. Taking mto account the-cost of various operations involved
in such analysis, a study has been made on the relauve efﬁcwncy of .
different sampling techmques



