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INTRODUCTION



IBTRODUCTIOH

Relimble prehaxrvest forecasts of crop productlon
are of immense use as a declsion making basis for plamers,
policy makers, treders end agriculturists alike. The
Government need them for the formulation of varlous farm
. policles related o fixetion of prices, procurenent and
distribution, btuffer stocking, import, export and marketing
of agricultural commoditics. The agrobaged industrialiste
end traders need them for formuleting thelxr otrategleo,
Foracasts of yleld of commerclal crops like cotton, jute,
tobaceo end sugercene are especlally important for trade
and Industry, because the avellasbility of raw materigls
ie the‘haais of plemning of manufaecturing processes and

trade opereations.

Advance estinmates regarding the averasge area under
important erops and thelr expected ylelds sre being published
from tine to time during the growth period of the crop in
the form of bulletina. Such bulletine eppsor in the verious
igsues of the Journel ‘Agricultural Situation of Indie',
These bulletins are lesued for most of the crops. The
first bulletin is issusd one month after sowing, second
three montho after sowing and the third one month before
harvesting. As a mattor of fect, the mumber of forecasts
depends on the nature of the crop -end ite importence. For
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crops like groundnut end ginger, only a single forecast
is mede. But for rice and wheat five forecasts are made.
For sugercane gix forecasts will be issued ennually at
different periods of plant growth. But all are based on
en eye aprralsal of the crops

In India, forecast of crop yleld is done by employing
two methods. 1. Amnewari system. 2. Random sempling
method .

In the annawari system which was prevalent in Indla
t111 recently, the total outturn of a crop was obtained as
the product of the area wmder the crop and the average
yleld per hectare. Area under the crop is obtained from
the village registers. Average yield 1is estimated by
multiplying the normal yield of the crop amd the conditlon
factor, teking normal yield as 16 annas. The condition of
a crop in a particulasr year can be described in relation to
norpal yield in terms of -1%:— anmas, where x is a variable
aessuning different values from 0 to 16 according to the
condition of the crop.' The anna condition of the crop is
based on merely the eye estimate of the crop rej_)o;'t.er.
This method is of subjective nature and the finai}. estimate
though objective ig of limited utility as it becomes
available only after harvest.

In spite of its inherent drewbacks traditional method
is 8till adopted in Indie in respect of minor food grains



(o]

and some other less importent crops. Yields of most of

the crops ere now based on crop cutting surveys. Although
this method wag first introduced in India by Hubback in
1925, it was Mehalenobis who introduced objectivity in the
method through ranﬁom.sampling. Malhialanobis started crop
cutting surveys on jute in Bengel in 1939. Now crop cutting
gurveys are beihg conducted for estimating the production

of 37 crops end the results are pubiisﬁed in the various
publiceiions of the Department of Economics and Statistics.
In the case of plentetion crops like tea, coffee and rvbber,
such estimates ere being prepared by the respective Boards.
During 1964='65 about 95% of India's ceresel production and
70% of pulse proauétion were predicted based on crop cutting
gurveys. For rice andiwhea.i;9 the percenteges were 97 and

99 respectively.

Bﬁt crop forecasting through crop cutting surveys,
though objective and reliable, results in a considerable
time lag between the date of sowing and harvesting of the
crops and the availability of crop estinates. When the same
crop is sown for more then one season, %he crop estimate
is scheduled to be issued only after the harvest of thé
gecond crop. There is 2180 considerable time lag between
the due date of the crop estimate and the date of its
releage: In fact, forecests of most probable production of

the crop should be available even while the crop is stending



in the field. ©Such prcharvest cstimates of probable
production are needed by traders, Government and industriel
' egencles for policy decisions egnd sdministration. The
available system of forecesting in India is baged on the
eye estimate of the crop reporter and is totelly unreliable,
Thus, there 1s the need of developing an objective
methodology for preharvest forecests of yield of crops.

The proposed technique of crop forecasting should have
gome distinet advantages over the traditional method, These
inc}nde objectivity of the estimates and a measure of
precigion to determine the reliabillity of crop forecagts
which traditional method cannot provide. Another merit of
a crop forecast through this technigue is ;ts ability to
reflect the impact of the changes in the components of yield
over time due %o chenges in the cultivation of crop
. varieties and cultural practices., Such chenges do slightly
affect the coefficients of the parameters in the foresast
model, but the model's responsiveness fo these changes is

not, affected as such.

Three objective approaches may be devigsed for the
prediction of crop yields. They are: 1. Prediction based
on cllmatological factors as explanatory varigbles,

2. Prediction based on agriculiural inpubs as explanatory
variables. 3. Prediction based on biometric characters as

explanstory verisbles,



_ 1t is generally believed that production of a crop
in a2 season solely depend on the changes in technology and
weather. A sound knowledge of climatic factors gnd their
effect on growth and yield of crops is very much helpful in
meking reliable forecast of production. Influence of
weather begins with preparatory tillage and continues
throughout the crop growth period, But crop forecasts_
based on weather factors of%en become fruitless due to the
variations in factors such as agricultural inputs, soil
factors, technological factors and mensgement factors. It
will not be often possible to control the effect of =21l such
varigbles in meking a rellable crop forecasts Forecasting
models based on macro climatolqgical'vériables cannot be
used in microlevel forecasting. Above all, severasl years®
data ere reguired for building up crop forecast models,
based on climatological variables., Thus, preﬁarvest fore=-
casting based on climagtological varisbles though useful has
its own limitations, with regard to 1ts range of wvalidity
end applieability.

The second appfoach viich isg based on agricultural
inputs is also quite popular among agriculiural researchers.
dn objective estimate of likely yield of a crop can be
obtained by ﬁeveloping ¢crop responsSe models baged on plant
hutrients present in the soil. Additional variables such
as gystems of farming, soil menagement, frequency end level

of irrigation etcy mey be added to the response function



t0 meke it more efficient. A joint approach incorporating
climatological as well as input variables will be more
efficient in crop forecssting. But the chief defect of this
approach is the non=avellebility of reliable form data. The
aversge Indien fermer is not at 21l an expert record keeper,
end it is too much for him to keep a complete account of

the details of crop cultivation.

Growth of plamts is strongly influenced not only by
genetical factors but also by environmensal fectors. The
environmenial factors include weather parameters, agriculturel
inputs, soil factors end menegemental factors. The effect
of 211 these factors is reflected through morphologicsal
cheracters, Thus a sizable part of veriation in crop yield
19 explained through the weriations in morphological
characters during different stages of planit growth. If
informations on such verisbles are aveilsble at different
stages of plant growth, such data can be effectively utilised

for bnilding suitable forecasting models.

The pregent study deals with preharvest forecasting of
yield of sugarcene (Saccharum officinerum Linn), which is

one of the most commercially important crops of India.
Sugarcene is the main source of suger in India. A number

of distillaries and paper factories are running in the

comtry based on the by~products of sugar industry. Sugercane
industry and cultivation employs a considerable part of our



population., Thus the crop occupies a prominent place in
ouf national economy. Advence estimates of production of
gugarcane will be useful for plamners, policy makers,
traders and egriculturists, Thus it was felit worbhwhile to
take up a study to develop suitable mathemetical models for
pre-harvest forecasting yield of sugarcane using biometric

characters.

The main objectives of the study ere:

1. To develop suitable models for the pre-harvest forecast

of production of sugercane using biometric characters.

2. To identify the important biometric characters
contributing to yield of sugarcane and to assess the

relative contribution made by each component.

3. To compare the adeguacy of different models in

describing sugercane production.
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2. REVIZW OF LITERATURE

Yield estimates are available for most of the field
orops, but they need not aiwaya be unbiased. Several
studies have been reported to be conducied to foreeast crop
yield of some major crops using biometriocal characters,
agricultural inpuis or weatﬁer pareneters, However in
the case of sugarcane only a few studies have bheen conducted
and the literature avallable is limited, A brief review of
the work done so far for the identirication of faotérs
affecting yield of sugarcane. their relative importance
and role in developing various forecasting models aré'presented

below vnder three headings.

1. Regression analysis
2. Prineipal compenent analysis
3. Path analysis

2e¢1e Regression gnalysis

According to Sanderson (1954) tae yields of short
duration erops can be more accurately predicied by condition
report. Wendell (1959) estimated the distribution of winter
wheal yields based on climatological data, The fitted
model has the property that the mean and variapce of the
egtimated yields are the same as those of the observed
vields., Partial regression coefficients of this equation

were obtained by dividing the corresponding coefficients of



a multiple regreseion equation by the coefficient of
mﬁltiple correlation R.

Thomas and Osenburg (1959) conducted a study to determine
the effects of manure, nitrogen, phosphorus and climatic
factors on the production and quality of crested wieat grass.
According to0 them low yields were associated with high
seasonal temperatures, The study also indicated that the
estimates of forage production should be based on obser-

vations on d=zily range of temperature.

Basu (1968) found that ylelds of sugarcane can be
exprossed as a joint function of crop cnaracteristics namely,
height, midgirth and number of canes per clump. The study
showved that yield increased with weight and midgirth and
assuned a constant value when these characterisiics exceeded
certain values. It also showed trat there should be some
optimun value of the number of canes per clump to getl
maximun yleld. The study revealed that yield can be predicted
two to three months before harvest using owrvilinear models

with an accuracy in the range 86 = 88 per cent.

Bohra et al. (1969) developed linrear modela for
predicting forage yield@ based on certain biometric characters
like basal diameter. Simple and multiple linear regression
equatioﬁs vere wvoriced oub using a subset of variavles
selected according to their contribution towards forage

production. The study indicated that the total yield was

[



obtained as the produet of estimated yield per plant and

the true plant population in the pasture.

According to Singh and Sangha (1970) mazimum relative
contribution towards cane yield was due to Jjuice percentage
followed by girth, number of internodes and number of canes
per Clumpe

Das and Ramohendra (1971) used 50 years meterological
data for forecasting bajra yield of Aumedbad district. They
determined tcritical' periods in the growth stages of the
crop and developed regression models with rainfall ang
temperature variables of the criticzl periods as explanatory

variables.

Jitendra Mohan 2nd Gyan Prakash (1971) predicted the yield
of jute using a multiple linear regression equation with plant
helght, basal diamster and fibre content as explanatory variae
bles. Partial correlation analysis revealed that basal

diameter had the greatest influence on jute yield.

George and Vijayakumar (1979) fitted a multiple
regrassion model of the form y = b, -l-.ibi:xi for foreocasting
the yields of oashew trees (y) based on biometrical
characters (31)0 Taking single spot observations on the
characters at the first peanut stage, forecasts were made
one to two months in advance of the first harvest. Another
forecast model by taking the mean of the three observations

starting from the first peanut stage at an interval of one
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month. Total numbers of nut alone was found to contribute

subgtantially to yield,

Parameswaran (1979) conducted a study to identify
different vegetative, flowering and fruiting characters
influencing yield in cashew. He found that the most
important vegetative character contributing towards yield

vas perceﬁtage of flowered shoots per unit area..

Jha et gi. (1981) conducted a study in lMeerut District,
for the pre-harvest estimation of yield of sugarcane on the
basis of biometricel cheracters. A stratified multi-stage
rendom sampling design was edopted for the collection of
date. Observations were recorded in the third month after
plenting in a monthly interval upto 8 to 9 months. High
correlations were found to exigt between yield and biometric
characters. DLinear models of the following form were used

for the purpose of forecesting.
4

1. ¥ = By * £ b
1=1

4
2, I = ey * 5_311)5- log x5

i %

&
3. Y = + £ b fx
ER- TR
4 :
4e Y = gy * é1bi where a; end b, are the paremeters
= -3;—
i

of the regression models, Y the yield of sugarcene per plot,
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and Xy biometric characters, All equations were found to
be almost equally efficient. OStepwise regression technique
wvas applied to identify the coantributing characters,. IThey
found that number of shoots per came and girth of the cane
vere the most important characters in the first and third
gtages in the growth phase of sugarcane and using these two
variables in a linear multiple regression model, the crop
yield can be predicted about two to three months befors
harvest.

Chaube and Ratnalikar (1982) conducted a study to fore=-
cast production of cotton using piokingwise data before the
completion of harvest. Yields of cotton from first pioking
to fifth picking were used as regressors in a forecasting
models It was found that data upto third picking was suffi-
ciont for forecasting the total yield.

Vaishnav and Patel (1983) fitted different statistical
models for the cqrecasting of groundnut yield based on
biometric characters in Gujarat State, They tried the
lineer models & 1o Y= P+ %5 P X+ E 2. Tog ¥ Por 3

v r g Ton e
4. = P +Z=0 4+ E

L

Waere ¥ represenxs the yield, and xi's are the biometric
characters. Multiple correlation coefficients showed that
all models were almost equelly efficient.
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Multiple growth models of production of whealt, rice
and sugercene were tried to determine the factors controlling
output by Singh et al. (1983) for 15 districts and whole of
- U.P.y beking output of the crop as dependent variable, ares
under the orop, consumption of nitrogenous, phosphatic and
potassic fertilizers, smount of rainfall end area under
high yielding varieties as independent varigbles. The fitted
models explained 31 to 78 percentage of variebility in
sugarcene production in different districts of U.P,

A study was conducted by Chandrsghes et al. (1983)
in Kolhopur district of Maﬁarashtra to get objective pre-
harvest estimaetes of ﬁroduction of sugarcene based on
biometrical characters. Growth phase of the plent wag
divided into five stagés like early growth, grand growth,
flowering, maturity and harvest. Different forecast models
were fitted using multiple regression technique. Stepwise
regression analysis showed that helght, girth and number of
millable cznes would be adeguate t0 predict the yield at
different stages of crop growth.

Pre~harvest forecasting of the yield of groundnut has-
been aettempted by Kethri and Petel (1983) based on tweniy
two rainfall veriables through stepwise regression anslysis.
1t was possible to predict the groundnut yield using four
explanatory veriables with sufficient degree of precision.
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Krishnakwmar (1983) used the technique of multiple
linear regression for predicting yield of coconut based on
foliar nutrient contents and number of leaves retained in
the ﬁalm.' The study revealed that linear regression
equation with 12 variables could be used for satisfactory
prediction of yield of coconut, witih a coefficient of deter-

mination 0.806.

2.2, Prediction using principal componment analysis
According to Hotelling (1933) principal componenis

are linear combinations of statistical variables whieh have
special properties in terms of variances. The first principal
component is the normalised linear combination with maximum
variance.

Girshick (1936) has shown that primcipal components
are linear functions of variates which have least variance
agoribable to errors of measurement and factor loadings of

the principal components are maximum likelihood statistics.

Grafius and Klesling (1960) developed a techmique of
estimating the behaviour of oat varieties underLdifferent
environments by vector analysis. Five veotor seis comprised
of twenty two varieties of oats growm under five different
environments were picked to represent the effects of high
night temperature, drought, lodging and composite effect of
certain races of bot: stem and leaf rust. . These vectors were

uged to predict the relative yields of the same twenty two



varieties for nine other environmenits with an assurable

degree of success.

An attempt has been mede by Abrahem and Koshla (1965)
40 form a single index of the level of incidence of pests
snd digeases in a field, using componert analysis. The index
of overall incidence of pestos and diseeses Dbased on simple
ranking method ﬁas found to agree elogely with the one baged
on principal component analysis.

Centroid methed of factor enelysis based on 10 to 12
characters in two groups of populations was done by Murthy
epd Arunachelem (1967) to find diversity in égnus sorghum,
Three factors were found to be adsguate to account for most
of the lntercorrelations in both the genotypic and environ=-

mental correlation matrices.

Tikka gnd Asawe (1978) used correlations of 28 geno-
types for factor analysis in Lemtil through principal
companent method. Only two factors were foumd important in

explaining reletionships in seven treits.

Agerval .-t ‘al. (1980) used the method of principal
components 0 develop weather indices. Further they used
prinecipal components as independant variahies in a maltiple
regression equation. The first two principal components
account about 80 percentege of veriation in yield.



Centroid method of factor anslysis was used by
Sundexam gt al. (1980) in cowpea to study its evolutionery
pattern., The first three factors aocbunﬁed:for 98 per cent
of the total variation in yield,

A forecast model has been obtained by . Anonymoug
(1983) for hybrid Jower using principel components of
biometrical charectera. According to them the forecast of
hybrid jowar yield is possible one month before harvest for

e crop of three and half montke duration.

2.3. Path enalysis

| Wright (1921) proposed the method of path coefficient
enalysis to study the cauze and effect relationship in
correlated variables, which was first successfully used in
enimal breeding programmes.,

Tewey end Tm (1959) carried out path aenalysis to
study the componenis of drested wheat grass production,
using six biometric cheracters. According to Ii (1956)
the method of path coefficlemts is essentially a device for
enalyais or decomposition of correlation coefficient wnder
a gtructure of causal relaﬁion;hips among lineerly related
variables,

i, o - Novwam (1971) used path coefficient
analysls to identify imporient component of sugarceane
production. They Lfound that number of millablekstalks per

-unit area was the most importent factor followed by stelk
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diameter end stell length. Stalk density V =A (Dla)ab
contributed less to cane yleld other than three variables.

Eaphade (1972) reve=led by path esnalysis that the
nunber 6f leaves per plant was the most important component
of fodder yleld, followed by the plant height and leef areas.

Malhotra snd Jain (1972) found positive correlations
among yleld, grains pexlear and 1000 grain welght in bérley.
Multiple regression equation wee fitted by telring yield es
dependent, grain per ear and 1000 grain weight as independant
variebles. Maximm variation in.}ield wos accowmbed by |
variabtion in grein per ear and 1000 grain weight,

. Reo et al. (1973) conducted an experiment to ldentify
the direct and indirect effects of pland height; curasble
leaf nusber, leaf length .and leaf width in the yield of
flue cured virginea tobaceo.

The regregsion of yield on the mozphologinal
characters 'ig obtained after logarithemin trensformation
of the data. According to them plants with brosd and more
logarithenic curable lecaves were 1d=al for gelection.
Hoodia et al. (1979) applied path coefficient analyeis
on gugercane ganotypes for ldentifying e few morpaological
characters as relisble indices for selection at the sebiling
stage. They observed that stalk weight end stalk height
have positive direct effect on yleld followed by brix

content.
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Sundaresan et al. (1979) obséxrved significant
positive genmotyple correlations between biometric characters
at seedling stage and settliing stage. According to them
cane thickness was the most reliable character for selecting

genotype at botih the stages.

An experiment was conducted by Singh et al. (1981 a)
with 48 varieties of sugarcsne in a R.B.D. with three
reﬁlications. Ten cluaps were selected atrandom in each
piot at the time of germination, and data were collected
fron these clumps tlll harvest, Observations were recorded
on' & traits. According to this study selection on sugarcane
should be based on stalk height, stelk girth,; number of
internodes per stalk, number of green leaves per sialk and
brix, Sinoe_these characiers are 1argely governed by additive
genes. \ _

Number of millable canes and number of internodes per
clump were identified by Singh gt al. (1981 b) as the
important components having direct influence on brix quslity.
Tney got a high residual effect (0.956) indicating that

some prominent characteras were not included in tiae meodel.

In another study conducted by Singh and Sharma (1982)
cane thickness and number of millable canes were found to

be - the major contributors towards sugarcane production.
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3. MATERIALS AND METHODS

Data used for the study were collected from the bulk
crop of sugarcane aveilable at the Sugercene Research Station,
Thifuvalla. The study was confined to two popular
varieties of sugarcene nsmely C0-997 end C0=-62175. Fifty
plots of equal size were located in the experimental field
mder each variety. In each plot three plents were
demarcated, the two end plants end the mwlddle plant for
recording blometric observations such as height of the
cene (cm), . glrth of the cane(cm), width of the third leaf
Prom the top (em), length of the third leaf from the top
(cm), end the numbei of green leaves. The‘identity of the
three plants was retained till harvest. First observation
was recorded in the fifth wmonth aftex planting and there=
after a2t an intervel of ane month t$ill harvest. The
height of the cane was measured from the ground level to
the last node end girth was  teken at the middle of the
cane. At hervest weights of the three selected canes (gus)
were recorded separately in addition to the plot yleld
{kg). The toiel number of tillera, canes and leaves in
each plot were also recorded in each month. In +the firsh
$wo months of study it wes very difficult to distinguieh
between tillers end canes. S50  the observations on

number of tillers end canes were considered together as e



single observation.

| In order to get & repid method of determining leaf
area using linear dimensions of the leef the product of
the meximum length anmd meximm breadth (say x) was
correlated with actusl leef area (y) obtained by tracing
the leaf on the gra.ph paper. 4 sample of thirty leaves
of different sizes wes used for this purpose. Different
regression equations were worlted out for estimating leaf
pres with ond without applying variocus trensformetions.
An appropiuste prediction cquation f or estimating leaf
eres was selected on the basis of the twin criseria of
simnplicity end efficlency. In egtimating leaf areca 1t
vas agsumed that shape of the leaf did not wdergo
gignificant chenges during the eniire growth period of
the crop and hence the equation developed for estimating
leaf area at the horvest period of the crop was alsc
equaelly applicable during the cexrly steges of crop
growth. PFurther it wop cesumed that the l;r;f area of
8 leaf ywas not associated vith lts position. From these
assumpbtions end the methods developed it was possible
to estimate the leaf area of the third leaf of the
togzed plents. The following malels were tried for
estimating the leaf area.
1, y =bx 2. y= a+bx 3. log ¥y = atbx
4. logy = a+h 1oé X 5.y = a+bxiCz> 6, y = a+bh JX+0x.
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The total leaf area of the cane was estimated by
multiplying the number of leaves per cane and meen leaf
grea of third leaf of the tagged plant from the top.

Pre-harvest forecasting of plot yleld of sugarcane
was attempted using

1, Cane-wise observations

2. Plot=wige obaervations

3.1+ Predlction using cane-wige observabiong

Regression anelysis was cerrled out using the
obgervations recorded from the three selected plants for
each of the f£ifty plots for the two selected varieties
for each month separately to find the sdequacy of different
mnodels for prediction. During the course of the plant
growth some of the selected canes got damaged dur to
disease incidence, so observations on those plants were
not accowmmted for the analysis. The blomeiric characters
used f or the prediction of ceme yield were: 1. Helght of
fhe cane (x1) 2, Girth of the cane (x2) 3. Width of
the third leef from the top (xg). 4. Length of the
third leaf from the top (Xﬁ)' 5: Leaf area of third
leaf from the top (xs) 6. Total number of leaves in a
cane (x5) 7. Totel leaf area of all the leaves of a
cane (x7). Correlation coefficlents were worked out
with the above mentioned seven morphological characters

emong themselves and with yleld (y) for each month
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seperately. The significence of correlation coefficient
vas tested using students *t' test. Selection of explene-
tory veriables of the mulitiple linear regression eq,ugtion
was done on the basis of the relative influence of the
various characters on cene yield. Only those cheracters
which Bhpwea significant linear relationship with yield
alone were retained in the model, A class of maltiple
linear regression equations was fitted for cach month
separately, coefficient of determination (Ra) caleulated
and tested for significance,

Inl miltiple linear regression the values on P
explenatoxry variables Xyp Fpp = = = #P were used to
predict the everage value of the dependant varigble y

uging the functional form

¥y = athyX, X%, + = - - *bpxp. It wvas asgsumed
that the independent variables were measured withoub
error and errors in the depenﬁant veriable y followed
a normal distribution with zero mean  and constant
veriance. The pérameters of the fitted equation were
estimated by applying the ordinary princlple of least
squares. The set of noxjfnal éq,ua’sions for estimating the

paraneters b1, b2, - - ---,,."o]:J was

Eyoxt = SidprpPoxi
witere Siy is the vector of sun of products of the ith
explanatory —variable with the d ependant wvariable.
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aj‘jpxp is the sum of product matrix of the explanatory

varlables B

,Boxi 1s the vector of parameters b1, b2. w=e.b

D

-]-?’-px‘l = -g-ijpxp -s-iypx‘l

vhere gijpxp is the inverse of Siypxp

a = y—b1x1-‘b2x2 - = =T pxp
The estimated value of the dependant varisble can be

obteined as

A A A A A
¥ = g+b1x1+b2x2 » = o = +ph X

DD
Where a,h1 - - - bp wvere the least square estimates of a,
' ' ) P b5
bay D, = = = b_. The quentity = -2 ig called the
1* 2 P i=1 Szy

miltiple coefficient of determination, which is a measure
of the percentage variation in the dependent variable,
explained by the independant variables of the fitted
equations. The significence of R2 was tested uging the
varience ratlo test given by

il g B=p=1

Foo= 4.5 P

The adequacy of a restricted model over the full model
wag tested using the ¥ test
RES-RE _ _ar

P = "£7r x

where R% 1o the coefficient of determination for the



24,

full model, Rr is the coefficient of determination for the
restricted medel, af is the degrees of freedom of Rg end
dr is the degrees of freedom of R2
A slgnificent I test implies that the restricted
model is inefficient to cope with the full model.
The following transformations were tried in gearch

of a better fit o the data.

7 7
e M 1 2" (12 %
| 7 1
3« ¥ = agt ffﬁb13 (% 4, log y = 4+£iﬁbi4 log %

Where %8 are the biometric characters, e, J=142,3,4
are the cunstants t0 be enumerated and biﬂ gre ‘the '

respective regression coefficients.

The expected yleld of a plot wes determined as the
product of the number-of canes per plot and expected cane

yield ag obteined from the Fitted medel.

3.2. Prediction using per plot observetions

in attempt was also made to predict the yield of
sugarcene based on per plot observations. In the first
two months of the study there were only elght dbiometrical
characters and in the next three months.there were nine
charaecters. The characters included in the atudy were
(1) Height of the cene (x;), (2) Girth of the cene (x5),
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(3) width of third leaf from the top (33), (4) Length of
third leaf from the top (k4). (5)lArea of'third leaf from
the t0p'(xs), (6) Number of cenes per plot (xG). (7) Nunmber
of tillers per plot (x7) (8) Totel number of graen leaves
per plot (ka) (9) Total leaf avea of all leaves in a plot
(xg). ‘The dependent varisble was the plot yield in kgs.
Observations cn height, girth, width of third leaf, length
of third leaf end area of third leaf are the mean velues

of messurements in the three tagged plants in each plot.
Observations on other characters, viz., number of canes per
plot, number of tillers per plot enmd number of leaves

per plot were recorded on a whole plot basis. Correlation
coefficlents were ocalculated among the characters
themselves and with yleld and multiple linesr regression
equations of yield on the above mentioned biometricel
characters were fitted as described in section %,1. The
four nonlinear models a8 ezxnlsined in sechion 3%,1. also

were tried for all the months.

Se4o - Erediction using principal

Component enelysis
In many of the experimental situstions of multi-

veriate data analysis the characters may be interrelated.
In such si;uations in order to examike the relationships
among the set of P correlated variebles, it may be useful
to trensform the original set of P warlables into g new set

of P wncorrelated variables celled principal components.
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These new variebles are linear combinations of original
variables and ere derived in decreesing order of thelr
importence 80 that the first principal component accounts
for maximum of the veriaetion in the original data.

Plot wise observations were utilized for predicting
plot yield using principal component analyeis. The
anelysis was carried out for each month separately.

Since the varience covariance matrix of the
standardised values is the same as the correlation matrix
of the characters, the principal components were calculated
from tie metrix of correlation coefficients.

The eigen vector corresponding to the highest eigen
value will be the first- vrineipsl component. Similarly

B principal component is the eigen vector corresponding

th

to the r™ eigen value of the metrix,

Let _3_1 = (x, Ty === xp) be a P dimensional
randon varigble with mean y: and dispersion matrix % .

The cog?ponents Zge By = = = zp gre defined as gj = aj_j;s_c
L] —_ [

The first principal component 24 is %o be 80 chosen
a5 t0 have maximm variance and should satisfy the
orthogonality condition gyaf = 1 h

Verience of the first component V(Z,) = ai E g4

vhere R represents the correletion matrix. HMaximising



a7 R a4 using Legrange multiplier )\1

af Bay - NlajeD ()

(B~ HL)g; = ©
Equation (1) heve a non-zero solution if (B= ™, 1) &, is

e singular matrix, '}\1 rust be chosen such tlia'-b\}l- %1Il = 0.

A non-zero solution exigts for egquation (1) 4if 7\1 is.en

eigen welue of R.
— ¥ .
V(zq) =8 Ry

=8 My

= Dy since g a4 =1

1f ?\.i is the 1B eigen value then the varlance of the pie
principal component is }\i‘, To meximise the veriances )\1
must be chosen as the lérgest eigen value. Fron equation (1)
the princi.pel component a, must be the eigen vector of R,
corresponding to the largest eigen value 7\:1.' In ‘the seme
manner the second prinecipel component will be the elgen
vector corresponding to the second elgen value ép& 80 On.

The sums of variances of the originel variables
and their principal components are the seme. The total
verianee in the system will be trace (R) which is the same
es gom of the elgen values., Thé promr’c.ior;ate varlation

explained LWy the it?' component is M i » where P is  the
P
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trace (R). The first m components account for

m
z- N x 100 percentage of the total wveriation.

———

j=1 7P

th

Correlation between jth component end i’ wvariable

is given by r(xi.zi) = )f ai;] « This is known as factor

loedings or component loadings. If a variable has no
significant correlation with e component then that varieble
is not contributing mich to the variance of the component
end hence unimportent in deseribing the causal structure.
Thus veriables can be reanked according to thelr reletive
importance and umimportant varigbles cen be eliminated.
But if the so celled unimportant veriables Ia:re correlated
with sny other component elimination will be dengerous.

S0 elimination is done only after consgidering the major
componenss,

The utility of a component depends upon the variebllity
it accounts for. Tms the first step is to select the
inmportant componenis from the 'P' set of ¥ components. A
gimple rule is 10 consider only these components which
account for more them 75 'percentage of the total veriebility.
Mnother rale 1s to select only those components wlth
latent roots numericelly greater than unitir. A third
method used is that of testing the dlssimilerity among
latent roots by ’)(,2 test and retaining only those

characteristic vectors correspording to +the roots which
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axre distipct.

| On several occasions prinecipal component anslysis
ie only the first step ia multivariete dama,analysLa. The
derived observations can be subjected to further statiatiﬁal
enelysis. In this stuﬂy the values of the flrst three
pmincipal components are used as independent variables in
miltiple linear regression esnalysis with final yield as the
dependant verieble. Predichion equations during different
ﬁonths were worked out end corresponding coefficients of

deternination eslculated.

3.3. Path coefficlent snalysig (Plent wise epproach)

Che simple correlation eralysis does not take into
account the cause and effect relationship between <he
related vériables. The technique of path aenalysis developed
by Wright 1921) iz useful to study the fimetional
relationshiyp betwesn causal foctors ang their effects The
method csn be applied to assess.{he relative contribution
of various blometric characters sffecting yleld of
gugarcene 90 a8 t0 ensble the reseercher to identify the
important variables 0 be retained in the prediction
equation.

\?aﬁh analyéia is conecermed with the decomposition
of simple linear correlatlon coefficient between ceusal
veriable and the effect Tector into numercus components

due to direct effect of the causal factor and its Indirect
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-effect through other factors. The linear model used for the
path snalysis is of the form

Y = a+b1x1 +b2x2+ = +b xn buxu

Where bi's are partial regression coeffieients, xj'_'s are
the exogenous vai'iableé (the biometrical characters) and
'Y' the endegenous varlsble (cane yield).

Path coefficlients are ghandardised regression

coefficients and are given Dby Piy = by 67y
3

Whers gy and ¥ have their usuel meanings. The indirect
effect of x; through Xy is rij?iy'

Standardising the variables

= -y, H2HH

= X
¥ i

*3
T o= Pyg®qtByy¥pt = = = = 45 %P

Let xq; be any veriable

= P‘lyr'lq*Payrzq te s = Ry et FuyTan
ryq- = 1..1 ﬂ’xiq

whieh is Xmown ag the first law of peth anelysis. Lf both
the variebles are purely exogenous, correlation cannot be

broken down., .If Xq is any variable among xi's, i=1,2....n



n
Then ryq = 1_1 iy iq

Since there are n exogenoud variables the cause
end effect relationship cen be defined by n simultaneous
equations in n unknowns. The coefficlent metrix of normal
equations will be the correlation metrix. The set of normal

equations are

£ = X
gnm-—iynx.i , _"ynx1

Where Enm represent the correletion matrix, P -iynx‘l

the vector of path coefficients, the correlations of

by
=Lzt
X, with y. Solving these systems of eguations the direct
effect will be obtalned,

The residusl effect can be obtained as follows.

yy = V= F Lvriy"Puy"’w

n 2 ]
= 1_1 iy 1y uy -
2 2 2
= T = l= =P
h wy 11 iyriy

n o= J 1= = Piygfiy
1=1

where h 1is the residusl effect end n® - messure the
degree of determination of Y by residual factors end

i 3 -
iriniy measure the degree of determination of ¥ by the



endogenous variables.

" If the correlation coefficient is positive, direct
effect io positive and indirect effects are negligible,
then the direct selection of that traelt will be effective,

If the correlation éoefi‘iciant is positive but‘ direct
effect is negative or negligible the indirect effect seems
to be the ceuse of correlation. In such situations the
indirect ceusel factors are to be consldered simulianeously.

In gome cases corrclaition coefficients may be
negative, but the diﬁect effect is positive and higil. In
such situations a restricted simultancous selection model
is to be followed. Regtrictione are to be imposed in
oxder to nullify the undesirable indirect effeet so as to
mgke use of the &ireet effect. ‘

Rules for translating equations into a path diegrsm
are to drawr an arrow from each cause to effect and between
two purely exogenous veriables, draw a curved line with
arrow heads et each ends. The path diegram conteins all
the information of a gyster of equations, but for many

models the diggram is easier Lo comprehend.



RESULTS



4. RESULTIS

4.%. BEebimation of leaf ares

The different models fitted for estimeting leaf area
of sugarcane with cori*espon&ing 112 values are given in
table 4.1.1. . .

'x" is the product of maximum width end meximm
length of the leaf. All  %he above mentioned slx models
were slmost equally efficient in the estimation of leef area.
The coefficients of determinations were comperitively low
for veriety C0-62175. Considering the simpliclity and
convenience of calculations the equation y = bx was selected

for the estimation of leaf area of sugarcane.

4.2, EPre=harvest foreeasi;ingl of pugerceme yield — Method
of muitiple regreosion — Piant wige approach.

The intere-correlations among the different characters
studied and those with yield were caleulated for each month
separetely. The matrix of correlation coefficients, the
Yegression equations fitted in each month for the Hwo
verieties and the wlue of cocfficient of determination are
given in tables 4.2(a) end 4.2(b) respectively. As mentioned
in section 3.1. four types of trensformations were tried on
the expérimental date end the regression esgquetions fitted
2pplying thess trensformations are denoted by lettdrs a,b,c

end 4 vhere a. y=a1+gj_ P’i_logi B. y= aa-e-ii 131 —%i

oo ¥ =gt G Py IErY Logy = 8+ 3 P logx



Table 4.1.1.

lodels for estimating leaf arec of sugarcane

s1.

C0-097

No. form of model Egtamates of paramebers o ﬂstimgg;gzg?parameters o
i a b e R e b e R
1. Y =1x - | 0.66 0,83 0 .66 076
2, Y = a%ox 63,59 0,61 0.83 51,21 0,57 0.75
3, Tog Y= atbz . -2,29 .=0,0005 0.81 “2,17  =0.001 0.75
4, Log Y= a+b log x 0.12 -0,98 _ 0,81 -0,22 0.85 0.76
5. ¥ = asbx+cx® 53,54  =0,82  0,0001 0,85 ~42,72  =0.59 0.00003 0.75
6. Y = a+b Jxecx 26,90 =20.29 =0.28  0.8% -587.44 2896 1.37 0475
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Table 4.2(a)1.1. Zero order correlation matrix of biometric
cheracters end yleld for C0-997 in fifth month of plent growth.

No,of

Cheve- Helght Girth Width Length Avea Total Cene
eters of 3rd of 3»d of %rd leaves/ leaf yield
leaf 1lesf leaf cane erea/
cane
% By F % %5 Xg X7 !
* 3% % & +#
%, 1 0.443 0.43] =0.159 0.355 0.358 o.47§ 0.475
%, 1 0.522 =0.040 0,509 0.210  0.533 0.52§
x 1 =0.08%7 0.917% 0.258% 0.849*% 0.394
%, 1 0.285 -0.136  0.179 =0.049
% 1 0.204  0.894 0.361
% 1 0.545  0.228
Y 1

Table 4.2(a)%1.2. Zero order correlation matrix of biometrie
characters end yleld for C0-62175 in fifth month of plent growth.

Chara~ Helght Girth Width DLength Area

No. of Totgal Cane
cters of %rd of 3rd of 3rd leaves/ leaf yield
leaf leaf leaf cane area/
. : cane

e T T U %5 X X I
* % * # # k3 *
x4 1 0,485 0505 0.46%', 0.575 0@713 0.741 0.542
%, 1 0.546 0,454 o.5a§ 0.404  0.570 0,590
X 1 0.521 0.937 0.397 0.807 0551
3 P » * 5+
x4 1 0.T77T 0.312 0.65& '0.502
% 1 0.428 0.862 0.612
Xg 1 0.807 0.412
X 1 0.609

b4 1

#Significent at 5% level P ( < .05)



Table 4.2(a)2.1.  Zero order correlation matrix of biometriec

characters and yield for 00=007 in sixth month of plant growth.

Chara= Height Girth Width Length Area

No.of Totel Cane
cters of 3rd of 3rd of %rd leaves/ leaf yield
leaf leaf ™ leaf cane area/
. cane.
X % 25 X, F | % Eo7 Y
% 1 0.025 0.215 -0.005 0.153 0.079  0.151 0.375
Z, 1 =0.016 0.104- o.osé 0.037 o.o4§' o.osg
Xy 1 0.154 0.842 0.139 . 0.750 0.420°
%, 1 0.610 «0,027° 04500 o.11§.
%5 1 0.098 0.86%_ 0.38’1
*5 1 0.577 0.438
#*
¥ 1

Teble 4.2(2)2.2, Zero order correlation metrix of biomebrie
characters and yield for C0-02175 in sixth month of plant growth,

Ko.of

Chora~ Height Girth Width Iength Area Total Cane
cter of rd of 3rd of 5rd 1leaves/ 1leaf yield

leaf leef leaf ozne area/

o ' cane

1 Fp ¥ B 0 %6, *7 ¥
* T # # N %
X 1 0.491 0.464 0.272 0.,458 0:449 0:554 0.630
1 % * ' * ® . *

%, 10,585 0.362 0.593 0.524 0 .saz 0.620
x, 1 0.724  0.039 0517 o0 .402
%5 1 0.210  0.808 0.574
X5 j 0.734 0.412
X 1 0.639
Y 1‘

#3ignificent et 5% level P ( < .05)



Table 4.2(2)3.1. Zero order correlation matrix of biometric
characters end yield for C0-997 in seventh month of plant growth.

Chara—- Height Girth Width Iength Area No.of Total Cane

cLer of 3rd of %rd of 3rd leaves/ leef yield
leaf leaf leaf cane area/
cene

N % m % m % m T
1 0.301 0.153 =0.032 0.104 0.182 0.188 0.525

*1 A 5 % # %
%, 1 0.277T 0.091 0.257 0.265  0.350 0591
z 1 0,179 0.869 0.300 0.796 0.478
3* L3

x, 1 0.638 -0.206 0.517  0.069
%5 1 0.121 0-77& 0a591
Xz 1 0.715  0.522
Xq 1 0.61#
Y 1

Table 4.2(a)3.2. 4ero order correlation metrix of blometric
characters and yield for C0-62175 in seventh month of plemt growth.

Chare=- Height Girth Width Tength Area No.of Total Cane
cter 0f 3rd of 3rd of 3rd leaves/ leaf yield
leaf leaf leaf cane area/

. cane
R B A B % * -

1 0.598 0.354 0.212 0.357 0.061  0.245 0.75%

x1 > . » - % - . ¥ -
% 1 0.9 0.222 0,488 0.162 0,443 0.695
%y 1 0.479 0,865 0.126  0.74% 0.58]
_’* . * - * L3
x, 1 0.834 0.233  0.740 0.44
- 1 0.222  0.885 0.620
* -
Xg 1 0.628  0:155
x7- : 1 0.509
Y. 1

*Significent at 5% level P { < .05)



Table 4.2(a)4.1. Zero order correlation matrix of biometric
characters and yield for C0-997 in elghth month of plant growbth.

- Charac- Height Girth Width Length Ares No.of Total Cane
. bex of 3xrd of Srd of 3rd leaves/ leafl yield

leaf leaf leaf cene area/
cane

x4 Xp xs x4 | xS Xe x7 Y
1 0.238 0.227 =0.039 0.155 0.050 0.139  0.551

X
x; 1 0.278 0.004 0.196 0.220  0.263 0.560
%, 1 0.265 0,798 0.159  0.698  0.431
%8 1 0,766 0.109  0.61% 0.041
7 1 0.154  0.826* 0535
% 1 0.672 O.40§
37 1 0.481
Y

1

Table 4.2(2)4.2. Zero order correlation matrix of biometric
characters and yield for C0-062175 in eigth month of plant growth.

Chere~ Height Girth Widath Tength Area No.of Total Cane

cher of 3rd of 5rd of 5rd leaves/ leaf yield
leaf leafl leaf cane area/
cene

X4 X5 XS xh XS X 37 Y

xq 1 0525 04431 0.285 0441 0.078  0.387 0.743
%, 1 0455 0250 0.42F 0.090  0.428 0.660
z, 10510 0.897 0.022 0.776  0.608
%, 1 0.796 -0.143  0.565 0.363
X 1 -0.035  0.808 0,59
g 1 0.512 0.103_
X 1 04557
Y

1

¥5ignificant at 5% level P ( < .05)



Teble 4.2(a)5.1. Zero order correlation metrix of biometric
of plent growth.

characters for C0-997 in minth month

39

Chera=- Height Girth Width Iength

Area No. of Total Cane
cter of 3rd of 5rd of 3rd lcaves/ leaf yield
leaf leaf leaf cane arez/
cang
.'K1 xg x3 x 7] }Es 3'.6 X7 Y
¥
3 1 0.092 0.240 =0.073 04059 0.018  0.077 0,473
%, 1 0.109 =0.004 0.096 0.249 o.a1§ 0.547
% 9 0.348 0.26§ o.32§ 0114 0,335
% 1 0.123  0.288 0.127
* »
Xe 1 0.805 0.512
%, 4 0.521
Y

Table 4.2(&)5.2. Zero order correletion matrix of biometric

cheracters ané yield for C0-62175 in ninth month of plant growth.

Chars= Height Girth Width Iength Area No. of Total Cane
cter of ?rd of 3rd of %rd leaves/ leaf yield
icaf leal leaf cane srea/
cane
X %3 ! *5 *6 *7 i
»* &% ¥ * *
z, 1 0.561 0.507 0.261 0.445  0.107 0.383 0.808
% 1 0.56 0.307 .08 0.196  0.413  0.76)
% 1 0571 0.849 0.053  0.68) o.sei
% 1 0.606 0.173
X T 0,532
Y "1

*gignificent at 5% level P (< ,05)
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Teble 4.2(b)1.1. Regression equations fitted for C0~997 in
£ifth month of plant growth.

Sl.

No. ' Regression equations R2
1e Y = =478 382+4.834x1+103.089x +68.01x3+1.466x4 0,355%#
! . =) u4?53¢- +5 .43}:6 +0 .001 37

2, T = «241,445+4,84%,+101.21x%,+22 .426x.5+5 «223%, (8) 0.,353%%

B = =246 .,6T4+4 . 8)5x1+100.999x2+19.53633+0.03x T 0.353%*
+5 02643&6 (S)

4. Y = 244, 691+4.994z +101 ,657%, +o.1eszs 0,353
+5.T01x, (§) - o .

5 ¥ =,~179.634+4.956i1+101.42532+0.175x7 (8) 0.352%%

6. T = ~206.619+5.03%, +101.353x,+23 .54x; (8) 0.352%%

Te T = 317.261+6.576x+0,047%, 0.266%%

B. Y = 206.471+6.57x1+6j.09x5+5.834x6 0,267*#

A ¥ = =3596,225+141,861x4 4564991, 779 539, 0,346%#
«9 ¢ 64?:: 4 1722 4373 02590 +Bxy

b Y = 1455 .171-1927 611x1~£4?0.084x2w507.803x3 0.375%*
+12777.753%,-9708 ,262x,-2887 . 7643, |
%12996.92937 . .

c. Y a ~1377. 347+71.394x1+52i.129x?+95.35733 | 0.352%%
+6.4425%,~0 14075 325 8797 +0 4 1 1 15y C

d. Y = 7 8!-1+0 o31931 +Q -8261{ =0 921583"0 023234 i 0034:0**

+0 .306x5+0 .029:’.‘6 +0 .004-37

*#Indlcates significence at 1% level P ( £ ,01)
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Table 4.2(b)1.2. Regression equations fitted for C0~62175 in
fifth month of plant growth.

Si.

.

- No. Regression equations R2
1. Y = =446 .,404+4,052x +90.80x2-18.51x3+1.20x4 0.500%*
+0 88535-19.24x6+0.069x7 _
2, Y = =991.45 +4 ;134%,+88.726x,+121 013%5+3 .961::4_ (S) 0.408**
3, = -751.607+3.171x1+96;823x2+3.65334 : 0.4B88%%
+0.063%, (s)
4e Y = =568.929+3.738x, 495 ,04x,+105 69x5 0.484%%
*0'04917 (S) ' '
5 T = =652.809+5 ,084x, 497 .482%,+153 .477%; 0.480%*
~5+493x; (S) : :
6. Y = -668,844+4,82x1+97.091xé+153,13433 (8) 0.480%*
Y = =388,77143,014%,+102,443%,+0,095%; (8) 0.475%*
8. T = =309.642+6 1494% +236 14453 40 .683% - 0,409%*
99 Y = 589 185_8"'3-9525{14‘0 .1483!:7 ) ] 09331**
Be Y = 19119.059+78.276x%,+268. o4x ~18478.245%, 0.454%%
'=18502. 271x@+18579.11px5-259.706x6
+279.204%, .
b. T = 5762.,09~3251.6826x,~4484.942%,-8122.177T%5 0.450%*
~383977 923x4+407376.29535-4437.5x5
: +900933.176%, : :
. 38 ¥ = 5398.749+44.925%, +470.05’3’x -4251 .957x3 0.487**
L _ -591_57534+485.938x5-94.067x6+6.94237

+T4.7125%5=0.5 60x+0 84724

##3iomificant at 1% level P ( <.01)



Table 4.2(b)2.1.

o plant growth.

Regression equatione for C0-997 in sixth month

S1.

No. Regression equetions R2
14 Y = 460.139+4.097x +1.2447,+105 .421,+1.294x, 0.427**
24 T = =614.966+3.75%,+1.658x,+109 87325 *70.TTx5 (8) 043997
3 T = =604.7643.744%4 +109,5032,+70,959%; (8) 0.4397**
4. Y = -540.6 26+3.999x1+0.80735+73.1§1xs (8) 0.506%*
5. ¥ = 54.752+4.019%;40.111x, (5) 04385%%
6. T = 174.957+4.013%,+1.059%,+0,111%, (8) 0,384%#
7. Y = =9, 97+3.982x1+2 1235%,+126.85%; 0.264%*
a. Y = =3596.225+141 861x1+56.991x +79.;39x3 0.,409%%
=9.647x +172x5 +373.6x6-90 8x7 _ .
b T = 3642.597-21729.061x,-5229 .521x, ~1657.684%, 0.462%%#
~T4871.427x,-1422 .685 75=8131 .04816
+1120489.87 2::7 _
c. ¥ = 2121.052+75 .206x, +29 .693x, 4925.3253. 0.425%*
- +11.751x,~205 .601x;~977 . 60235+69 1a3x7
d. Y = 2.54940.5061, +0.1691,40 2382540 .05 -0,399%**

X
2
-0 [} 2593{5 "'O 037‘2-36 +0 . A403C7

*#*3ignificant at 1% level P ( < .01)



Table 4.2(b)2.2.

sixth month of plant growth.

Regression equations fitted for CO=62175 in

Sl. . 2
Noe. Regression equations R
1. Y = «208, 253+5.74x1#91.801x +28. 62333-*4.032:&4 0.580%*
-? 0532'3'5"93 0-98336 +0 0430257 )
2. Y = =335 .,2%+45,214x% +86.275x2+72.387x3+4.611x4 0.571%%
+27. 54236 (s) ’
Fe Y = -670.507+5.565x1+100.123x +5.39x4+28 46236 (s) 0,563%*#*
4, Y = -781.492+6.09331+117.94332+23.O46x5 0.5%4%#*%
59 Y = 313.919*5.310::1‘*0.179}!7 0.518**
6. | Y = -1010.47+120.85532+153.589x3f43.94235_ 0.4TO*#
Te Y = -893.067+5,486x1+94.503x2+103.12x3+22.819x6 0,551%*
8. Y = -422.823+3.17531+87.606x2+0.123x7 (8) 0.571%#%
9. Y = «32600,9=5 »599%4 +170 «»04‘5:f52~‘972-‘l7'?:r3 0.40%3%*
=1 Y= -248872.77+153.85ﬂx1+305.523::2+255191.019::3 0.,5%2%%
+2553035979x4+53.658x5+255239.167x6
-255159.688x7 o ) _
b. ¥ = 4456,763~22112.591%,=5479 .72x2-4j48.74x3 0.497%*
=200%21.249x +209363.675xs—4816.034x6
+837000.286x7
Ce. Y = 2599-417398 284x1+530.478x =520. 640x3 0.573%*
=134 1242209 .654%;~1437 . 79125 +95 .52,
de Y = -1043.079+0.56631+0.96932+1083.538x3 0.517%%

+1 084 0439X4-2 -05935 +1081 ¢621x6-1 081 03942:7

*%3ignificent at 1% level P ( < ,01)
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Table 4.2(b)3.1. Regression equations fitted for CO=997 in
geventh month of plant growth,

-~ : . — ]
No, Regression equations 34
1. Y = -4650. 08+£L247x1+88L04732+982.413x3' 0.67T%*

+2? .93734-9 . 15735*.-3 .54136*0 o1 11x7

78.712+5 ., 312x, #90.389%,*0. 109, () 0.642%*

2 . =
3. = =1464.3122; 45 .111x; 492 527x,+115. 31255 0.615%#
54 .052%, o _ h _
4. Y = -1240.993+5.544x1¢106,13332+149.104x3 0.572%%
5, ¥ = -1180.223+6.408x1+146.753x3+64.305x5 : 0.549%*
6. Y = 4554.774+6.586%,40.135%, | 0.548%*
7. Y = -805.502+5.915%, +127.422x 0.482%*
2 ‘ .

**Significant at 1% level B ( < ,01)



Table 4.2(b)3.2. Regreseion eguations fitted for CO=62175
in scventh nonth of plent growth.

Sl.

Ro. - Regression equations Ra
1. ¥ =577.62146.762%, +70.96932-11o'.633x3-2 298%, 0. 76g%*
2. T -“822.361¢7.117x1+68.338x2+b.160x7 (s) 0., 760*#
Sw Y -1298.886+6¢411x1 +84¢46'5x2+112.931:% 0.,753%#
"'3 03753:4
b T = =1216,034+7.011x 10,2603, +168.599%, 0.735%%
+28.05936 |
5. Y = -1032,488+8:40%, +211.21233+36 .52636 0.708%%
6, Y = «1044..620+6.621x,+€0 .363x2+1’14.64635 0., 7224
7o Y = =847 .41+6.943x1 +118.239x2 0.607##
S Y = =374.462+8,602x +118.239x%, 0,645%%
9. Y = ~4606.192+6,419%,478.4927,+1.608%; (S5) f 0.761%#

#2538 mificant ek 1 per cent level P ( < J01)



Table 4.2(b)4.1. Regression equations fitted for CO0-997 in
eighth month of plant growth.

No, Regression equations B?

1. Y= *331.292*5.535x1+99.70432-15-140x3 0.633%#
2, Y = '—1479.5+'5.62231+1oo.881x2+76.o44x3 0.619%%

+43,961%, (S)

Fe Y = —1111565+5.722x1+109.021x2+0.066x7 (s) . 0,595%%
4, Y = -1134.137+6.491x1+103.314x3+53.63836 0.516%*
5 Y = -1074.904+6.074x1+132.561z2 ' ~ 0.408%*
6. Y =‘614.423+6.7?3x1+0.084x7 ' : 0L 4TIH¢
7. Y = -1249.947+5.558x1+1i6.82532+87.913x3 0.4477%#

**Significant at 1% level P ( < .01)



Table 4.2(b)4.2. Regression equations fitted for C0-62175 in
eighth month of plant growth.

gg: Regression eéuations | B?
1. Y= 4844,726+5¢124x1+93.11532+65.501x3-0.562x4 0;716**
+0.03425-10f050x6+0.981x7 | ‘ ]
2, Y= -1064.146+§;113x1+97715032+135.967x3 (s) 0,7T11%%
3. ¥ = =998,71945,899x,+125 .079%, 0.656%%
4. Y= -2502f262*5.329x1+109.889x2+0.905x7 (s) 0.699**
5. Y= —1069t825*5.094x1+96.306$2+156-55§xg 0.712%#
| +4.227x, (s) 4 | |
6. T = -1523.632+6.381x, +177.003%+6..208ixg | 0.656%
T Y = =391.88146.748x40.121%, - 0.63T7%#
8. T = -499.811+9.121x, ‘ S . 0.601%*
9. Y= -943.218+5.076x1*103.687xé+0.974x5 ()  0.704%*

##3imificant at 1% level P ( < .01)



Pable 4.2(b)5.1. Regression equetions fitted for CO~997
in ninth month of plant growith.

S1. ' 2

No. Regression equations R

1., = -580.146+4.904x1+108.87932-68.879x3 0.663*%
2. = -1195.981+4.669x1+111.240x2*20.62833 0.641%%

"‘38 .557!!6

B, = -1015.126+4.563x1+115,98632+0.057x7 (8) 0,635##
4. = -1132,072+4.330x1+134.392x2+58.709g3 0.518%
5. = -532.698+5.Q59x1+21.668x3+48.61236 0.487%#
6. . = —270.015+4.923x1+0.069x7 0, 465%#
7o | = ~880.117+4.999x1*112.461x2-53;585x5 0465 4%

+0.778x, (8)

**Significmt at 1% level P { < .01)



¥
o

Table 4.2(b)5.2. Regresslon equations fitited for C0-62175
in ninth month of plant growbh.

514 ' 2

Nos Regression equations R
T Y = =1181.5%8+4 .9225:1 +115 ."{2‘.‘7’:{2--5..-1.17::3 0..826%#

+( .191-3'4’-"’1 013535 +16 '46436"0&43%

4&074.184+4,971x1+113.478x2+o.7o4x5 0.,825%+

2. Y=
_ +7.‘61036 (8) _ .
3 Y = ~983.567+5,201x,+113,362x, *0.049%, (s) 0.81g%*
4. Y = ~-1138, 11+5.o19x1+114.943x2+70.828x5 0.,817*%
*6 267x6 (s) '

5 Y = -1081.42+5.064x1+116.4?4xé+70.099x (8) 0..812%%
e Y ==0,1030.774+5 .576x,+125.855%, 0.708#%
Te Y = =281.85+7.191%4+0.079x, . 0,708%#*
8. ¥ = —681.424+6,80%,+120.4525,+8.634x, 0.702%*
9, Y = -1021.4?3+5-048x1+115.788x2+0.66635 (s) 0.,8719%#*

*#*3Tgnificant et 14 level © { £.01)
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A high positive significent correlation was found
between height and cane yield in all periods of study for
the two varieties and correlation coefficlent lies in the
renge 0.375 to 0.808. Girth of the cene was highly corre-
lated with yileld in ell periods except for CO=397 in the
gixth month of plent growth. Product of number of leaves
end avea of. third. leaf, and width of third leaf are
correlated with yield during all periods of plant growth.
Length of third leaf waes not correlated with yield of
variety C0-g97, But for C0-62175 length of third leaf was
significantly end positively correlated with yield., Number
of leaves per cane was positively correlated with cane
yield except for the variety €0-62175 in the last three
months. The biometric characters also showed high inter-
correlations smong themselves.

The value of the coefficient of determination of the
fitted equatlons were in the renge from 0.355 to 0.826. The
predictability coefficient was relatively high in the |
later stages of plant growth then et early siages.

All the equations gave better f£it to veriety
C0-62175 than the other veriety. From  the set of
evailaeble regression equations ligted for each month a
single equebion was ldentified and selected t0 be the best
for prediction. The adequacy of +the selected eguetions
with fewer number of varisgbles was tested ageinst the
full model by ‘P' test end the di,fferenc'es were found to



Teble 4.2(b)6. Forecasting models selected for C0~997 and C0-62175 in different months.

Coeffi-

Estlmates of paramebers

Month Variety Constent Coeffi~ Coeffi- Coeffi- Coeffi- Coeffi- 5
cient of cient of clent of cient of cient of cient of R
X ) %3 X5 * X1

v C0=997 =206.619 5,030 101.353  23.54 -0.,352%%
C0-62175 -668.844  4.820 97.091  153.134 _ 0.480%*
VI C0-997 54,752 4.019 0.111 0.383%*
0062175 -422,823 3,175 87,606 0.123 0.5T1%%
Vil C0-997 78:712 5.312 90,389 : 0.109 0.642%#
CO-62175 -4896.192 6,419 78,492 1.698 | 0.761%#
VIII  ©0-997 -1111:565  5.722 109:021 0.066 0 .595%%
: - ~1479:500  5.622 100.881 76 .044 43.961 0.619%#
C0-62175 =043,218 5.076 103,087 0.974 0.595%*
Ix C0-997 -1015.126 4.563 115.986 : 0.057 0.635%*
C0=-62175 -1021.473  5.048 115.789 0,666 0.819%%

*#3ignificent at 1 per cent level P ( £ .01)



)

5¢

be nonsignificant. The selected models with corresponding

R

values for each of the two varieties in different months
gre glven in teble 4.2(b)6.

Yiclds of csnes estimated by the ebove mentioned
prediction equations when multiplie& by the number of canes
in different plots will give en estimate of plot yield
of sugarcene in respective months for the two varieties with

e gufficient degree of accuracy.
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4.%. Pre-harvesi Porecasting of sugarcane yield - Method
of multiple regression - Plot wise approasch.

. The intercorrelations among the characters themselves,
and with plot yileld were calculated for each mon’c.h geparately
for the two varieties. The matrix of correlation coeffieients
the regression equat:.ons fitted and corresponﬁing R values
for eech month are gi.ven in tables 4.%(a) and 4.%(b)
respectively., The regreasion equationa fitted after treng=
formations ss mentioned in section 3.2 were represented by

letters a,b,c ond 4. Vhere a. y = ag* %}_aalbgci

by =a4* Z bl ce ¥ = eyt zpi  Jxd
E -
de Tiogy = astzbilogxi

It cen be seen from tables 4.3(a) that cene yield
was hignly correlated with helght of the cane, girth of the
ecane end the produot of arsa of third leaf and the number
of leeves in the plot in all periods of plant growth.
During f£ifth and sixth months plot yleld was positively
correlated with width of third leaf., 1In later stages of
plent growth lear dimensgions viz., leaf length end width
were not found correlated with plot yleld for CC=997, but
in the case of C0-62175 leaf width and area of third leaf
showed significant correlations with pllot yleld.

Number of leaves per plot was significantly coxrre=
lated with plo} yield except for CO-597 in the ninth month



Table 4.%3(a)t.1.

5¢

Zero order correlation matrix of biometric

characters and yield for C0-997 in fifth month of plent growth.

Chera~ Height Girth Width Tength Ares No.of No,of Total Plot
cter of 3rd of 3rd of 3rd cenes/ leaves/ leaf yield
leaf leaf leaf +ill- plot a&ares/
ers plot
~ 12 %4 % ¥ * *8
' e % % %*
%y 1 0.43 05527 =0.141 0.479 - 0.184 0.298 0.445 0.462
%o 10578 0.047 0587 0.129 0.157 0.389 0.428
%4 1. 04133 0.533 0.107 0.169 0.56b 0.434
%, 1 0,230 =0:218 =0.142 0,025 ~0.119
%5 1 0.029 0.122 0.569 0.378
# *
Xg 1 0.7
Y 1
Table 4.3(a)1.2. Zero order correlation matrix of bilometric.
characters and yield for C0-62175 in fifth month of plant growth.
Chera- Height Girth Width Length Area No.,of No. of Totel Plot
cter of 3rd of 3rd of 3rd canes/ lea- leaf yield
leaf leaf lea? till- wves/ area/
ers/ plot plot
plot
X % *5 *a s % *7 Xg I
. % % , * »* 4% * .
% 1 0.501 0.685 ' 0.640 0.748 0.308 0.563 0.716 0.751
) ®»
%, 1 0,506 05331 0:52F 0099 0.231 o.36§ 0540§
%5 1.  0:640 0:959 0,295 0,387 0.714 0.641
¥ * %
x, 1 0.761 0.:220 0.523 0.713 o.57§
% 1 0.228 0.432 0.761 0.661
*
xg 1. 0.656 0557 0.430
% 1 0.905 0.775
. »
Xg 1 0.849
¥

1

*Significant at 5% level P (< .05)



Table 4.3(2)2.1. Zero order corrclation matrix of biometric

characters and yield for C0-097 in sixth month of plent growth.

cri
Cry

Chore~ Helght Girth Width Tength Area No. of No.of Totel

cter of 3rd of %rd of 3rd canes/ lea= leaf §igga
leaf leaf leaf +$ill- ves/ oarea/
ers/ plot plot
plot
% X X s %5 ¥ X2 %X I

x4 1 0.515 o.42§ ~0:241 =0.203 0:339 0.420 0.409 .52?
X, 1 0.744  0.178 ,675 0.213 0. 425 ,59§ 0.567
% 1 0.157 .868 0.146 0345 0.613 0.385
X, 1 0.624 =0.133 ~0.063 0.206 0,051
% 1 0,054 0.244 0.592 5323
%5 . 0.907 0.762 0.819
% 1 0.922 0:893
Xq i 0.855
Y 1

Pable 4.3{a)2.2. Zero order correlation matrix of biometric

characters and yield for C0=-62175 in sixth month' of plent growthe

Chara= Helght Girth Width TLength Area No.,of No.,of Total

Plob
cter : of 3rd of 3rd of %rd cenes/ lea~ 1leaf yield

leaf leaf leaf $ill—- ves/ axes/

. ers/ plot plot
plot - :
T S W - S S S - N
3 1 0.625 0.61% 0.‘38% .614 0.268 0.498 64661 0.65'2
X, 1 0.644 0:282 0. 610 0.1%3 0.330 0.51; 05515
%5 St 0.400 04935 0.005 0.244 0,574 0.577
%, 1 0,698 =0.236 =0.054 0.214 0.217
x, 1 =0.099 0.159 0.523 0.52§
Xg 1 0.864 05703 0.619
% 1 0.922 o.e1§
*g 1 0.904
Y

*Sigmificant at 9% level P ( £ .05)



Teble 4.3(a)3.1. Zero order correlation matrix of blometric characters
C0=997 in seventh month of plent growth.

end yield for

Chara~ Height Girth Width Length Area

No. of No. of WNo. of Total leaf Plot
cter. of PPa of %rd of rd canes btillers leaves eoxez/rlot yield
leax leafl leaf | " ' a
X4 X5 xg Xy X5 X . X Xg X Y
%4 1 0.2425 0,281 0.1t 0,30%5 0,350 0.319  0.420" 0.505 0.518
X, 1 0.220 0,058 0,194 0,209 0,448  0.355 0,395 0,510
3 1 0.084 0,855 =0,133 =0,051 =0,087 0,200 04077
%, 1 0.58 . 0.119 =0.074 0,095 0:289 04101
% 1 ~0.042 =0,096 -0:019 0,315 0.112
o » #* 2
X 1 0,377 0.32b 0:495
%q 1 0.941 0,890
% 1 0.878
Y 1
*Significent at 5% level P

( £ .05)
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Teble 4.3(2)3.2. Zero order correlation matrixz of biometric cheracters and yield for

C0=62175 in seventh month of plant growth.

Chera- Height Girth UWidth DLiength Area of No,of

No.of No.,of Total Flot
cter ?ég,rﬂ ?E;?rﬂ 3rd leaf canes zitl- leaves igzi yield
X %5 Xs Xy X5 %6 ¥o Xg X b4
Xq 1 0;630* 0;429* 0,317* 0.,413*% 0.241 0,474* 0,229 0.:460* 0,753*
Xq 1 0.537* 0;327* 0.481% 0,087 0,398*% 0:,096 0.387* 0.514*
xs 1 0.653% 0.921* =0,138 0.318% =-0,198 0:406% 0.322*
Xy 1 0.8%0*% <=0,214 0,180 =0:20%3 0.395% 0,226
X5 1 ~0,203 0,279% =04236 0:427% 0.297%
X5 1 0.067 0:889% 0,673*% 0.585%
X 1 0.175 0.324* 0,539%
*g 1 0.767* 0,644*
g i 0.795%
Y 1

*Significent at 5% level P ( < .05)



Table 4.36a)4.1. Zero order .correlation matrix of bicpetric characters end yield for
C0-997 in eighth month of plant growbth.

Chera- Helght Girth Width Length Area of No.of No.of No.of Total TFlot

cter of 2rd of 3rd 3rd eemes  tillers leaves leaf yield
leaf leaf leaf area

S e T T S g % T
Xy 1 0.318% 0,320% 04,044 0,248 0,211 0.159 0.150 0.254 0¢420%
X, 1 0.435% "0.106 0.362%  0.248 0,255 0.551* o_}4os_* 0,550
X, 1 0.248 0,829* =0,105 0,075 0.004 o'__.269* 0.152
%y 1 0.747*  ©,079 0,178  0.054 0,290* 0,100
¥ 1 -0f025 C.158 0.032 0?351* 0.163
%g 1 0.413*  0,641% 0.636% 0.873%
%o 1 0.384% 0,394% 0.492%
Xg 1 0.889*% 0,672%
%y 1 0.713%
Y 1

*Significant at 5% level P ( < .05)



Table 4.%(2)4.2. Zero order correlation matrix of biometric characters amd yield for

CO-62175 in eighth month of plant growbh.

Charg~ Height Girth Width Lengtﬁ Ayea of No.of TWo.of No.of Total Plot
cLer of 3rd of 3rd 3rd canes  btillers leaves leefl yield
leaf leaf leaf area/
_ plob
Xy g 33 xﬁ 35 X5 37 Xg xg Y

x 1 0.645% 0.541% 0,518% 0,599% 0,201 0.247 0,206 0.522*% 0,694%
%, 1 0.445% 0,248  0.408% 0.175 0.3%26% 0.158 0.360% 0,471%
%, 1 0.673* 0,915% =0,145 0,306 =0.047 0.540% 0.376*
X, | 1 0.904* =0.232 0,116 -0,132 0.419% 0.237
Xy 1 =0.177 0.227  =0.098 0,554% 0,374%
xg 1 0.279  0.898 0.629* 0,593
Xq 1 -0.164 0.017 0.164
Zg 1 0.760% 0.635%
g 1 C.760%
Y 1

“Significent at 5% level P ( L .05)

S



Table 4.3(a)5.1.

Zeyo orde#t correlation matrix of biometric characters
C0=-997 in ninth month of plant growth.

and yield for

Chara= Height Girth Width Tength Ares of No.of No.of No.of Total Flot
cter igagrd igagrd gggi _ canes  tillers leaves ;ggg/ yield
plot _

x4 Xy X X g Xg Xz Xg Xy b
X 1 0.052 0:213 =0.150 0.049 0.191 0,166 0,265 0,260 0.209
Xy 1 0.132 0.015 0,093 0,217 0,239 0.447% 0,4206* 0.247
x3 1 0.254 0,797* <=0.,120 0,009 0,076 0.403* <=0.064
X, 1 0.783* =0,090 =0,030 0,062 0,370* =0.007
x5 1 -0.177 =0.,055 0,086 0,492*% =0.053
X 1 0.,649% 0,822% 0,635% (.345%
Xy 1 0.620* 0,490% 0,197
Xg 1 0.839%  0,419%
xg 1 0.353*
Y 1

*Significent at 5% level P ( < .05)

ng



Pable 4.3(2)5.2.

C0=62175 in ninth month of plent growth.

4epo order correlation matrix of biometric characters and yield for

Chara= Helght Glrth Width Dength Area of No.,of No,of No.of Total Plot
cter ‘ggazrd ggagpﬂ iggf . cenes tillers leaves :ggi yield
% % % %4 *5 %5 7 *g %9 I
Xy 1 0.650% 0,613* 0,510% 0,614*  0.212 0,187  0.387* 0,664* 0,675*
%, 1 . 0.450* 0,375% 0,357* 0,066 0.149 0,168 0,351* 0.484%
Xy 1 0.590% 0,769% =0,071 0,185 =0.048 0.455% 0.318*
%y 1 0.789%  0.124 0,372* 0,208 0.645* 0.459%
%5 1 0.053 0.033 0,066 0,681* 0.345%
g 1 =0.053  0.752* 0.544* 0.692*
X 1 0.167 0.115 0.118
Xg 1 0.759*% 0.712*
X | 1 _0.770*
Y 1

*Significaent at 5% level P (< .05)



Table 4.3(b)1.1,

month of plant growth.

b

Regression equations fitted for C0-997 in fifth

sl. S : o

No. Regression equationa R

1. T = -378.855 + 0.064x; + 0.913x%, + 19.158%, 0.729%*
+ 0,491z, - 0.193x5 + 0.269:5 - o.o17x7

_ + 0.0002%g -

2. Y = =11.556 + 0.046x; + 0.834x, *+ 0.761 Xg 0.680%*
+ 0.312%; + 0.041x7 (S)

B Y = -5,716 + 0.04GX + 0.81x, + 0.34636 0.680%*
+ 0.0001x5-(8)

4 T = -9.,402 + 0,070x; *+ 0.961x, + 0.144xg 0.629%*
+ 0.082x, (8)

5 Y = -2,617 + 0.033xy + 0.566x, + 0.000285(85) 0.623%*

6. Y = =10.379 ¢ 0.072x4 = 1.17432 + 0.584x5 (s) 0.635%*

7. Y = =6.,258 + 0,064x%, * 1. 14133‘+ 0.593%; (S) 0.,633%**

8. Y = 30,792 + 0.128x, - 5.729x2 + 3.642x3 0,509
& 0.64336

Be T = ~144.855 + 0.992x, + 2.355%, + 101.38633 0.,647#%
+101.145'x4 - 3646,429x5 + 1.491%,
-3545.109x7-+ 3546.395x8 :

b. T = =5,855 =237.035%; = 36.368x, + 184.532x3 0.655%*#
+ 7454 .087x, = 24752.439%; = 2.012%;
- 38.176::7 --1015.28?38

G Y = -287.579 + 0.964%, + 4.906x, + 141.549x3 0.T18%*
+ 22.646::4 - 14, 992x5+ 1.768x6 - 2.047:&?
+ 0. 147x

de Log¥ = =37.287 + 0.323x4 + 0.880x, + 28.677x; 0.739%#

+ 28.45234 - 864-243x5 + 0.254%
= 835.49337 * 835.91228

##3iomificance ab 1% level P ( < ,01)



Table 4.3(b)1.2.

fifth month of plant growth.

Regression eguations fitted for C0-62175 in

s1.

+180.4633$-0.20316+181.59x7-180.734xg

No. ) . Regression equations 112

1. Y = -5;281+0.048x1+0.099X2*3.332x3-0.124x4 04799%*

: - =04018%5~0 4144540 .0Tx,+0 .0001%g |

24 Y = =3, 606+0.050x +Q .,022x2+1 .99933-0 .027x 0.794**
-0.125x6+0.088x7(8) ‘

3 Y = 0.105+0.046x,40.105%,=0.017x4+0.0002x%,(S) 0.778%*

4. Y = -3.606+0.091x1+0.03532%1.30833+0;158x6 0.630%#

5 Y = =12,.886+0.099%,=0+04%,+1.559% - 0.594#*

64 T = =5.343+0,042,+0.07%, +1.717x5-0.106x6 :
+o.081x7(5) S 0.781

7 Y = =2,824+0.065%,+0., 271x2-0.0?735+0-078x7(8) 0.746%#

8. T = -2835,00240.087x, +1.482x,+0. 147x%g 0.621%*

9. Y = 0.396+0. 206x1+0.184x2-000003x ' 0.,324%*

8. T = =8.11340.7042,~0 . 124%,43.800%~1.414x, 0.767%*
+316.042x5-0.75735+319 «422,=316,631x4 3

b, Y = 33,312=75.118%, -2.52::2-15..1833-*708 432::4 0.,7435%%

: 2780 .942%; €12 .,021%-952. 851x7+148992.97538 .

C. Y = =5:134+0, 634x,+0 484x,+10, 67733-0.389x4 0,784%*
-1 .046x5-0 «95 6"6 +0 .032x7+0 088z

de £LgY = -2.382+0.516x1+o.111x2+1.180x3-0.319x4 0.815%*

#*Significant at 1% level P ( <« .01)



Table 4.9(h)2 1.

sixth.manth of plant growth.

Regression equations fithted for CO~997 in

oo
[

Sl.

No. - Hegremslon equations R2
1. Y = 9.008+0.045%,+1,401x,~84 127x3;o .148x, 0.883%#
' 4040847404279 40 + 1342,/=0,0002x5 |
2, ¥ = =11.55230.024% *1, 382x2+0.347x5*0.05837(5) 0.863%*
S ¥ = =0, 058+Q.O2831+O.995$2+9.u137(8) ¢,847**
L, Y = -14.91::40,027x, +1.935%,+0.T43%; 0:837%*
5. T = =31639.71140,025%, +2.291x,0,226x%; 0.833%*
: +0.808x5 . - . . B
6s Y = =16.59440,027x,+2,1947,=0,05%+0.T435(S) 0.840%¥
Te Y = ~14.000+0.026x, 41.9345,40 . 74225(8) 0 .85T**
Be ¥ = =0,73140,055%+1 43925407585, . 0,770
Be Y = 349690.42+1.081x1+5.507x ~21.279x; T
«16,829%, +1493.285x5+0.958xs+1477 113x7
-1474.371x }
b. Y —53.02—171.735x ~83.)89x -6; 63733-4987 42134 S780%*
#9114, 85Rx5~3.853x6-622.006x7+69 2773824
c. Y = 13.586+o,704x1+8.344x ~39 485274 4T1%, 0 ,865%
+4.31735+1.58136+3.269x7-0.092x8
@.Tog T = =17.120+40.439x;+1.353%,+0.995x,+1.566x, 0.881%#

*28.011X5+0.297X6+29.88x7—29.282x8

##3ienificent at 1% level P ( < .01)



Table 4.3(b)2.2. Regression equations fitted for C0=-62175
in sixth month of plent growth.

8. 2

No. _ Regression equations R

1. Y = ""11 .269"‘0 001231-000127{2+1 0744‘%*0o0234 0-831**
*0,01235+0,06335+0.13337-0.000128

2. = =2,640.014%,+0.147x,+0.028x5+0.0004%,(S) 0.824*%

3 Y = w1,05+0.133x1+0.139x2+0.0004x8($) 0.823%#

A, Y= -8.107+0.016x1-0.004x2+2.45x3+0.007x6 0@823**

_ *0,109::7(5) _ _ .

5. ¥ = =A,769+0.034%,+0.504x,~0.171%5+0.125%, 0:T66**

6. Y = -10;901+o;.03631+o-.111x2+z.9oix3+0.72236 0.746%*

Te Y = *7.629+05061x1+Oa7632é+0;62926 0.006%#*

8. Y = —12.44240.038x1+3.002x3+0.72336 o 0,748%*

g. Y = -46.885+0.337x1+0.277X2~604163 =0, 62834 0.815%%
~1335 .279x +0 296x6-1342 10&77+1344 Agx

b.o Y = 8,122=55 013231-10.4623 “'30.691%*1964-.06334 0.781**
=5950 446154 + 384%5=2T4 s 617T7+3904.EOax8

Co T = T0.135%0.224% 40.232%,4,863%;=1.098%, 0.824 %%
+1 05384*»5"'0 4555[6"‘1 .8953!7-0.0&1!!8 !

d.Tog T = =16,068+0,187x +0.O7Sxé-1.61539-1.711xg 0.851%*

-1227.71335+0 16335-1229.654x7+1230.324x

#4Significant at 1% level P ( < ,01)
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Table 4.3(b)3.1. Regression equations fitted for €0-997 in
geventh month of plant growth.

Sl.

No. Regression equetione B?

i Y= ~16 45740 025, +0.702x,, 4 o35 3%, +0.083%, 0.876%*

2, Y = -9;668+Q.028x1+0.862x2+0.297x5*0.13137 0.868%%
+0,059xg(8) _

Be T = +8.044+0,014x,+0.827%,%0.395%5+0.174%, 0,873%#
+o,ooo139,gs)

¥. Y = -10.985+o,03x1f1,034xbfo.309x6+o.061x8 (8) 0.859%%

5, Y= e6.7-0.01331*0.837x2+0.000239 - 0,803#*

6. Y = a13.668*0.022x1+O.961x2+0.914x3+0.323x5 0.,666#*
+0.063xg . _

79 Y = —16-293*0.3131 "’1 '349::2"()-"?60}:3"0.781){6 0.822**

8. T = =0.43540,031%,+0.656%,40.094xy (8) 0.843%#

9. Y = 715,34610,045x1+1,5132+0.85?35~0¢000439 0.803%%

10. Y = =21 517+0,128%140,857%,+0.,00025, . . 0.803%#

2. Y = 450.67340.737x1+2.123xé+12533x3+105383x4 0.878%%
=6 4415351455 1%5 40,205 5746 42T x4 . 269 :

Ce Y = -118.439+0.409x1*3.125x2+39.032x3+5.513x4 0.862%*
-2.538x5?1,891x6+0.604x?*2.951x8-9.084xg :

d, Tog Y = -66.944+o;32331+o.80532—2.284x3—2.421x4 0 89T**

*2.4535+0.32136*0.O7737+0.42438+0.12739

#%5imificent at 1% level P ( << .01)



Peble 4.3(0)3.2. Regrepsion eguations fitted for C0=62175
in seventh month of plant growth.

SX, . ' 2
No. Regression equations ' R
1o = 24.431+0.052x1+0.07x =0.42%,-0.014x, 0.,883%*
.02dx$+0 0111x6+0.143x7-0.086x8 .0013@
2, = =5,068+0,055%, +0,029x,+0,, 149 +0.0002%y (S) 0,836+
3, = =6 .26840 0563, 40 +261,40 1046, 01397, 0.835%*
. ,*09059338.(,3) ‘ .
4, X =4fz,311+o,956;140@095x2+0,0003x9 (s) 0.823%+
5. Y = =5,44840 .055%, 40.249%,+0 14235440165, 0.796%#
6 T = =13.76740,064%, +0.3922,%0.,413%; 0,748%*
7. Y = "8.734"'0.065{1 "'0 172}- "'1 .0455;0"'0 292::6 0.787**
- +0,053%g. .
8. = -8, 168+0.061x1+0.237x +0,80440. 437x6 0,T56%*
9. Y= —6.086+0.067x1+0.346x,+0 051xa 0,753%*
az. = =54,103+2.,112%, +0,604x,=0 .966%,-0.8843, 0,843%*
#5436 4343%;-0 40055 40, 188545436 , 729 x5
. ~5434 4713 _
Co Y = 4. 2n+1.039x1+0 924% +1.095x3+o oazza | 0. 8T0%*
-2, 118xb+0.)5536*0 W483%=3 4512, :
+0, 282xg . .
("l. Ilog Y = "'07209 6"'0 07893{1“0.091}{2"0 -053}:3"000873 0.883**
+1921.209x, 40,0427 40,0812, #1921 502,

##8ignificent at 1% level P ( < .01)



Table 4.3(b)4.1. Regression equations fitted for C0=-997 in
eighth month of plant growth.

si. 2
No. Regression equationa R
Te Y = -22b338¥o.03631+1.196x2+2.615x3+0.049z4 0,903 %#
: -0.0213s .65435+0.o12x¢+o.oo1xs+o.oo '
2, Y = =15.66140.041x,+1.444%,+0., 70455 (8) 0.892%*
3 Y= -15.265*0.042x1+1.329x +O.6473$+0 01037 0.897%#
40,010z, (s)
4, Y e7-15,561+o,o4x1+1.429x2+o;698x6+0;021x7 (S) 0.892%*
5. Y = =15,304+0. 042X1+1.33432+0.650x5+0.0138(s) 0., 8yT**
6. Y = «16.406+0 03754+ .166%,+0. 655x3+o.667x6 0.901%%
+0.01x5 (8) o
To Y = -16,742*0.036x1+1,282x2+0,63933+0.723x5 (s) 0.806%#*
8. Y & =14.91140.062%,+1,298x,+0.052%, (s) 0.609%%
9, Y = —5.003+0.042x1*1.624x2+0.77936-0.003x9 () 0.882%*
10._ Y = ""11 0354"’0.0493{1 +1 .195X2+0 .0001% 0,613**
2. T = ~29.79+2.735%+3.296%,-29 . T56%,-30.776%, 0.830%*
+30,291xsf2.64716+0.093x7f0.105x8+0.37639 ,
G, Y = -85.515+o.975x1-5.783-2+25.54x'3+3.69x4 0 .B78%#
-2.29135*4.26236?0.00737?0}098x8f0.00539
d, Tog ¥ = 99.739+o.-832x1+1-.-069x2-5.244x3-5.308x4 0.911%#
*5.15435+0.64035+0°033x7+0.011ze
40.15139

##Significant at 14 level P (< .01)



Table 4.3(b)}4.2. 1Ilg

esslon equabtions fitted for CO=62175

o
[de)

in eighth noath of plent growth.
Sy : 2
Ko, Regreespion egquabhions s
1. T & 13,80404087xy=0+480X,=3.98525~0.103x, | 040750
. +0 .O{.lax,s *DQ167!6 +0 014857’"0 q04238“'0 !000429
2, Y @ =13.996+0,05434=0 405 12,40 876254041262, 04 749**
10 045%,
B T o «4,24590 .04731 *0.-.019:‘:2*0 .2336 0,000 :z‘g O.7558%
4; Ya -6.967*0.05331-0-126522*1-15516*9 04395’;3 (S) 0@76?*'
5. T = =5 .T07+0 0(36331 #0060 171!2 0 03953&’ 0 3696 Lk
Ga Y o «=14,9609+0 .caax., 00.)0832 +0 .3023.,40 .07238 0.720%*
Te Y o 1.25740.041x%0 .G?4x2m.nooax9 0.709%®
B Y u «6,781+0 .063:, +o.eaoxz+o.09938 0.620%%
e Yo "3? .?;69 2 .31&1"2 n04312"5 048233‘6 321 334 0077 3"*
+H 0703;- 40 .692% +0 '251 37"0.41538
+1 .707...9 : ,
Ce o 25,05%5+1 102231"'3 -073.5.2"16 09725"’2 +E0%x 4 Q06 *®
+1.0891% % 0 .73436*0.99437-0 .44338*0 a08239 :
(3. @ IAQE Y o 1 0231 + 092831"0 |64)3 o] 087833""2 005534 0 ._E}QE“

+1 .95;735 *0.24635 +0 .1085:7-0.1 1;:«'8

+0 -50939

w2 imificent ab 1 3

ey cend level T

{ £ 01)



Table 4.3(0)5.1. Regression cguations fitted Lor CO=997
in ninth month of plent growth.

Sl ’ 2

NO. Regreselon equations R

1. I= -44.54*0.03231+0354132*11.7653" .34834 0.253
-o 1412540 085%5=0. « 12850 .06938

2 * Y = 2 a304¢0.0331 4‘0 .44332-1 .03533-0 006236 0 .209
+0¢04638

G Y -4,047¢0.03431*0,93$2«0g50433*0.23736 0.197

4-- = =() .773*‘0.02331 "'0.4032{240 003938 00191

e I= "'BEJ 5691 "‘9 a@’SBx ‘0096330"'2?404-)1% 0.131
*272.4003#“60866c)5835-0053336
-ﬁ.33637+161140.8?638u161140.18639

Do Y "175 .097"'0 G771x +2 917532*’90 075423 0.259
*15.69134-10.619x§*0o23336—0-37z7 '

cge LogY = —119.557+2.63431+0.53é+54.30§x3 0.065

+53,875% 440 .9024305%5~0,00755
-0.091x%+40956,6338-40956.49939




Teble 4.3(b)5.2..

ninth month of plent growbth.

Regression equations fitted for 00-62175 in

Sl.

No, Regression equations R?
1. T = -3.747+0.031x,+0.412x,+0.269%;+0..032%, 0.834%*
~0.032%; +0 4313%5+0.:0152,-0 .056xg
+0.0004%, .
2. = =T, 233+0.026x1+0 5753,+0 447540 0001x4(S) 0.808%*
B = =4, 142+o 038a1+0.5463 =0, 239x3+0-4336 0.799**
+o.022x8 (8) _ S
4, Y = -7, 319+0.046x1+0e532x2-0.639x3+0.54135 (s) 0.,790%*
5. Y = -3,156+0_015x1+0,594x2+0,0002xg 0 ,655%#
6. T = =6.884+0.032%1 +0.521%,+0.068% ' 0,713%%
7. Y = ~10.87440.013%, 40.783%,*0.029%; 0.602%#
+O.333x6+0.056x8
a. Y = =48.29+1 .76::1 +1.41x +o.351x.5+1 24x4 0. 795+
"'0.872.'59 .
c. Y = -2.334+p.71s1+é.204xé+o.876x3+o.605x4 0.829%
-1 .654;c5 ﬂ «955%, +0‘.058x7—2 «239%5
+0.1939
de Tog ¥ = -=-15.548+0_.745x1'+0.384x2+0.10133+0.552x4 0.837**

- +0.21535 +0 0605 XG "'0_90365;7 '!'0 .‘5 1 2x8

-0.34539

##5igificent at 1% level P ( £ ,01)



of plant grouth. Number of canes was found %0 be highly
correlated with plot yield in all steges of plent growth
for the two verieties. Number of tillers was also correlategk
with plot yield in the seventh month for both the varieties
end in ninth month only for C0-~097. '

The l'biom’etric characters x-:e:;e highly interrelated
emong themselves. Height of the cane was correlated with
girth which was also correlated with width of third leaf,
Number of leaves was highly correlated w ith number of cenes
which was highly correlated with number of tillers and so on.
This inte:;:z'elationship emong the characters introduced the
rroblem of multicollinearity in the datsa.

The prediction equations fitted using =11 the biometric
characters studied were found to give sufficilently high
values of 122- in different months, Meximum coefficient of-
determinetion was noticed for *bhé full model in the eighth
month after plenting (0.905) for CO~997, end in the seventh
month in the cage of CO0~62175 (0.883).

In ninth moﬁth none of the fitted model gave a signi-
ficent RZ in the case of varlety CO-397, Predictability
of the restricted models ﬁere comp.e:red with the full model
using F test. Some of the simpler models were found to be
equelly efficient with the full linesy model, these models
have been in;iieategi by the symbol (S).



Table 4.3(b)6.

Regression equationg selected in f£ifth and sixth months of plant growth.

Estimates of parameters

Month Veriety Congtant Coeffi~ Coeffi- Coeffi- Coeffi~ Coeffi- 2
cient of cient of clent of cient of cient of R
X %2 *3 % %
\ CcC=997 "11,556 09046 0,834 0.761 © 04312 0,041 0.686%%
C0=62175 =5 343 0.040 0.070 1.717 -0,106 0.081 0.781%#%
VI c0-997 ~-11,552 0,024 1,382 | -0:347 0058 0.863%*

**Significent ot 1 per cent level P ( £..01)

£l



Table 4.3(b)7. Regression equations selected in seventh, elghth end ninth month of plent growth.

Constant

Coeffi-

Coeffi-

Egtimates of paramcters

Coeffici-

Coeffi-

Coeffi-

Coeffi-

Month Variety 2
. clent of cient of cient of cient of oient of cient of 'R
*1 *2 *3 *6 7 *8
ViI c0=-997 -13.,668 . 0.022 0,961 0.914 0.323 - 0.063 0.866%#
C0=-62175 -6.268 0,056 0.261 - 0.13%9 0,046 0,059 0.835%%
o -8,168 0.061 0.237 0.804 0.437 0.756%%
VIII  £0-997 -16.406  0:037  -1.166 04655 0,667 0.010 0.901%%
C0-62175 -6.987  0.053  =0.126 0.439 1.155 (0,767
IX CO—99§§+

€0-62175 -4.142 0,038 0546  =0.239 0:430 0,022 0.799%*
-7.319 0.046 0.532 ~0 639 0.541 0.790%*

- ##gignificant at 1% level P ( < ,01)

+ None of the R velues for the fitted models were significant (including the full model) and

hence prediction eguations

were not given.
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In moat of the months R?

velues were found to be
higher than 0.70, whlch indicated thet more than 70 per cent
variation in plot yield could be explained by the linear
model of biometrie eharacters.

For convenience of prediction a set of equatians
was selected in different gonths which is presgnted in
tables 4.3(b)6 end 4.3(b)7. ALl the equations selected
in different months were &bt par with the full model with
réspect %0 predictebility. The.coefficlents of determine-
dlon of the equations were felrly high indlceting that
yield of sugarcene cen be successfully predicted with linesr
regrewwion of yleld on biometric characters.



4.4, Blometric characters .influencing sugarcene yield -
Method of path coefficients = f%ant wige pporoach.
Path anelysig was carried out for both the varleties
in each of the months of observetion. The direct end indirect

effects towards y;!.ei_d for verlety C0=997 and G0=62175 are
given in tables 4.4(2) and 4.4(b) respectively. Path diagram

was drawn "orl11y for the month having least residual veriation.
‘The residusl effect is represented by h. Underlined figures
genove Tae dlrect errectd.

From the férj.ous tebles under 4.4(a) end 4.4(b) it
can be seen that height of the plent and stalk girth showed
high positive .direct effects uniformly during the emtire
period of observation. The direct effect of helght on yield
was slighitly higher than that of girth in all the months
except in the first month of observatiom forl both the varie-
ties, These two cheracters hed low or negligible indirect
effects through other characters. The direet effects of
height on yield was found $o0 be maximum (0.520) in the
seventh month for variety C0-«097 and for the other vériety
in the ninth month (0.440). The direct effects of girth on
¥ield was maximm (0.424) for veriety C0-62175 and for the
other vapriety (0.398) in the ninth month of plent growth.

| Width of third leaf showed rela.tivelyr high pagitive
direct effect on yield during seventh month for CC-997 bub

1t had bigh nepptive effect through srea of third leaf,
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Table 4.4(e)1. Direct and Indirect Effects for Variety C0-997
in fifth month of Plant Growbth.

Chera~ Height Girth- Width Tength Area No. of Total Corre-

cher of 3rd of 3rd of 3rd leaves/ leaf 1lation

leaf leaf leaf cane area/ with

cene yleld

S T T S T .

x4 0.264 0.162 0.111 =0.014 =0,007 0,012 0.003 0.472
X 0.117 0,364 0.133 =0.003 =0.096 0.008 0.004 0,526
X5 0.115 0.190 0.254 =0.010 =0.173 0.009 0.006 0.394
Xy -0.041 =0.014 =0.021 0.086 =0.054 «0.005 0.0017 =0.049
X5 0.099 0,185 0.233 0.024 =0.180 0,007 0.006 0.361
Zg 0.095 0.077 0.056 =0.012 =~0.038 0.0%0 0.004 0.226
x7 0.126 0.194 0.216 0.015 =0,169 0.013 0.007 0.408
h = 0.803

Table 4.4(b)1. Direct and Indirect Effects for Variety CO0-62175
in f£ifth month of Plant Growth.

Chora= Height Girth Width Length Ares No. of Total Corre-

ctexr 0f 3rd of 3rd of %rd leaves/ leaf lation
leaf leaf leaf cane ~area/ with
cane yield

I R T %

~0.015 0.024 0.091 -0,085 0.156 0.545
0:109 0.311 =0.016 0.023 0.092 =0:048 0.119 0.590
0:112 0,170 =-0.:029 (_)'.026 0.:150 =0.047 0.169 0.551
0:104 0.141 -0,015 0.051 0:122 ~0,037 0.137 0.503%
=0,027 0.038 0.161 =0.050 0.178 0.600
0.158 0,125 «0.012 0.016 0,067 =D:012 0.169. 0.405
0.165 0.177 =0.024 0.033 0.137 =0.096 0.209 0.602
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h = 0.715



Table 4.4(a)2. Direct snd indirect effeets for wariety C0-997
in sixth mnonth of plant growth.

Chara=- Height Girth Width Length Area No.of Potal

Corre~-
cter of 3rd of 3rd of 3%rd leaves/ leaf lation
leaf leaf leaf cane area/ with
cane yleld
% %2 *5 *4 5 K T
x1 030 0,001 0,056 «0,006 =0.142 =0,018 0.181 0.375
x3 0.065 =0 .00% 04262 0,010 =0.784 =0.031 0.898 0.420
X 0.029 0:00% 0.040 0.065 =0.,568 0.005 0.599- 0.115
X 0.046 0.001 0.221 0.040 =0.93%31 =~0.022 1.032 0.387
Xg 0.024 0.001 0.036 ~0.001 =0.091 =0,222 0.691 0.438
x7 0.046‘ J0.001 0.197 0.033 =0,80%5 =0.,128 1.197 0.543
h. = 00758
Table 4,4(b)2. Direct end indirect effects for variety C0=62175
in eixth month of plant growth.
Chera=- Height Girth' Width Length Area  No, of Total Corre~
cter of 3rd of 3rd of 3rd lesves/ leaf 1lation
leaf leaf leaf cene erea/ with
cane yield
%1 *2 *3 4 5 %6 %
%4 0.362 0,151 0.021 0.038 =0.289 =0.211 0,557 0.630
Xo 0,178 0.30 0.027 0,050- =0.373 =0.152 0.584 05620
xs ‘0,680 0.180 0.046 0,059 - =0 ,586 -0.123 0,798 03542
X, 0.098 0,111 0.020 0.139 =-0.456 =0.018 0.514 0.408
% 0,166 0.182 04043 0.100 =0.630 =0.099 0.812 0.575
Xg 0.163 0,100 0.012 0,005 =0.132 =0.469 0.738 0.415

h = 0,644



Table 4.4(a)3. Direct end indirect effects for C0-997 in seventh
month of plant growbh.

Chare~ Height Girth Width . Dength Aves . No.of  Totel Correla-

cter of 3rd of %rd of 3rd 1leaves/ leaf tion with
‘ leaf leaf leaf ' cene area/ yleld
gcene -

*1 2B 5 % 7

0.333 0,099 0,316 =0,039 =0,274 0,004 0,082 0,525
0,102 0.329 0,572 0,113 =0.681 0,005 0,152 0,591
0,052 0,091 2.062 0,222 =2,302 0,006 0,346 0.478
-0,011 0,030 0,370 1.237 =1,690 =0,004 0,138 0.069
0,035 0,085 1,793 0,789 =2.648 0.002 0,337 0.394
0,061 0,087 0,618 =0,255 =0,321 °0.020. 0.311 0,522
0.064 0,115 1.641 0.392 =2.049 0.014 0,435 0.612

o l" SRR LRSS AT A

h = 0.568
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Table 4.4(b)3.

Direct end indirect effects for CO0-62175 in
seventh month of plant growth.

81

Chars= Height Girth VWidth Length Area No. of Total Corre-

cter of 3rd of 3rd of %rd leaves/ leaf 1lation
leaf leaf leaf cane area/ with

) cene Yyield

;1 X, Ty x4 g %G g

31 0. 20 0.135 "'0 0061 -0 0029 0.155 "'0 .001 0-042 0.761 .
x3 0.184 0.112 -0,174 =0.,065 0.397 -0 001 0.129 0.582
Xy 0.110 0.052 =0.08% =0,137 0.38% =0,002 0,128 0.450
%5 0.175 0.111 =0.150 =0.114 0.459 =0.002 0.154 0.633
xs 0.03%2 0.03%7 -0,022 =0,032 0.102 -0 .008 0.109 0.218
% 0.125 0,100 «0,129 =0.101 0.,406 . =0.,005 0.174 0.570
h = 0.465

Table 4.4(a)4..

Direct snd indirect effects for

C0=-997 in eighth

month of vlant srowth
Chara=- Height Girth Width Iength Area No. of Total " Corre-
ctexr of 3r4d of 3rd of %rd leaves/ leaf laetion
leaf leaf leaf cane erea/ with
: cene yleld
L T 2 S *1
% 0.404 0,082 =0,009 0.009 =0,048 =0.010 0.125 0.551
Xy 0.096 0.341 =0.011 =0.001 <=0.,060 =0.046 0,240 0.560
x3 0.092 0.,094 =~0.0 =0,060 =0,246 =0.034 0.625 0.431
x4 -0,016 0.001 ~0.011 =0.,225 =0,236 =0.023 0.550 0:040
X5 0:06% 0,067 «=0.0%2 «=0.,172 =0:309 =0.0%2 0,740 0.324
X5 0.020 0,075 -0.006 =0.025 =0,047 =0.,210 0,610 0.408
;7 . 0.056 0.092 -0.028 ~0.1%38 -0.255, -0.141 0.895 0.481

h = 0.606
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Table 4.4(b)4. Direct and indirect effects for CO0-62175 in
eight month of plant growth. '

Chare- Height Girth Width Tength Area  No. of Total Corre-
cter of 3rd of 3rd of 3rd leaves/ leaf lation
leef leaf leaf cane area/ with
cane’  yield
* ¥z 5% %5 6 7.
% 0:468 0.176 =0.028 =0.018 04206 0:013 =0.073 0.743
X, 0.248. 04332  0:030 =0.,016 0.098 0.015 =0.081 0.666
%5 04202 04150 =0.066. =0.028 0,117 -~0.071 =0.017 0.429
Xy 0:133. 0.083 =0.030 =0:062 0,369 =0.024 =0.107 0.363
%5 0:206 04141 =0.016 =-0.049 0.467 =-0.006 =0.153 0,590
%z 0.037 0:030 =0.028 =0.009 =0.016 0,167 . =0.097 0.101
h = 0.543% .
Teble 4.4(8)5. Direct snd indirect effects for GO-997 in
ninth month oflplant’growth. ‘ '
Chera= Helght Girth Vidth Tength Ares  No. of Total GCorre-
cter. ‘ - of'3rd of Jrd of 3rd leaves/ leaf X6 lation
leaf leaf leaf cene area/ with
o ' - - cene yield
o - T T - . T S
% 04440 0,337 =0.053 0.008 =0.002 =0:000 0050 .0.479
% 0.041 0398 =0.024 0.000 =0:003 =0:004 04139  0.547
% 04106 0,043 =0.222 =0i039 «0.009 =0:005. 0:461  0.336.
%y ~0:032 =0.002 =0.077; =0:112 =0.009 =0:003 0,377 . 0.143
X5 04026 0038 "=0.059 '=0.030 =0.033 -~0.002. 0.186. 0.127.
X 04008  0.099 =0:072 =-0,033 =0.004 =0.014 0,519, 0.512
%o 104034 0,086 =0.158 =0,065 =0.009 =0.012 0.645 0.520

h = 00581



Table 4.4{b)5. Direct and indircct effects for C0=52175 in
ninth month of p_lgnt growth.

Chara=- Height Girth VWidth TLength Ares No.of Total Corre~

cher ‘ of 3rd of %rd of 3rd leaves/leaf lation
leaf leaf leaf cane aree/ with

‘ cane yield

% Zn xé X N %G &y
%4 0.485 0,238 =0,005 0,003 0,124 0,018 -0,055 0,808
%, 0.272 0.424 =0,005 0,004 0,113 0,020 =0,058 0,769
%5 0:246 0,193 =0.010 0,007 0,23 0,009 =0,096 0,585
%, 0,126 0,130 =0,006 0.012 0,222 =0,027 =0,075 0.384
% 0,216 0,172 =0,009 0,010 0,277 =0,005 0,105 0,557
%g 0,052 0,049 =0,001 =0,002 =0,008 (.168 =0.085 0.173
2 0.188  0.175 =0.007 0.007 0.208 0,102 =0.141 0.5%2

h = 0.418
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In the cage of variety C0=097 evea of third leaf showed

a negative divect effect on all periods of stuéy.' ‘B.ut

for the other varlety in last three months of sbtudy 'area
of third leaf exhibited 2 positive direct effeet on yileld.
Por the sgne variety, during the seme period of time total
leaf area showed negative direct effects on yleld,

The direct effecf.a of mnﬁber of leaves on yield were
either negativé or negligibly smell in ell the months.
BEstinated total leaf sree had 2 positive direct effect on
yield in most of the monthe except for C0~997 in lest three

nonths.

Among the verious pJ,ailt characters the major
contritutors towards cane yield in all stages of plent
grouth were height of cane and girth of cene.
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4.5. Pre-harvest forecasting of sugercane yield =

Principal component enalysis - Tlot wise approsch.

The principal components and their loedings were
calculated in each month separately for both the verieties.
In mogt of the months the first three principal componente
explained as mach ag 75 per centvage verintion in {he
original dete. Bubt for C0=52175 in the seventh month
the first four components explained only 62 per cent varia-
tion. Component lozdings and proportionate percentage
contribution of each component are givé'; in teble 4.5(a)
for CO-097 and C0-62175. Regression equetions fitted
naing the principal couponents as the explanatory va.ria‘lmoles
ere glven in teble 4.5(b).



Teble 4,5(a)1.’

Component loading

817

s end the percentage contribution
of first three components in fifth month of plant growth.

C0=62175

- 84.40

C0=39 — —_
Component loedings Component loadings
Characters I II 111 I 11 III
Height 0.6648 =0.1908 =0,3096 0.8420 =0.038% 0.0627
Girth : 0.6419° =0.4034 =0.0346 0.5521 =0,4418 0.6646
Width of 3rd leaf 0.7908 =0.4765 =0,1909 0.8546 «0.3197 <«0.0673
Length of 3rd leaf =0.,0720 =0.3203 0,9214 0:7995 =0.1339 «0,%835
No. of canes/ ' ' '
tillers per plot 0.5860 0.7428 0.0671 0.5092 0,7052 0.2566
-gg.tof leaves/ 0.6838 00,6908 0,1408 0,7540 0.5658 «0,0275
2 - .
Potal leaf avea/ - s '
Percentage ' '
. econtribution 46.14 24,30 1%.46 61.11 16.60 B8.66
Total : '
contribution 86438

Table 4.5(b)1. Hegression equations in f£ifth month of plant growth

Variety Regression equations R2
€0-997 Y = 10,348 + 0.413x; * 0.264z, + 0.350%; = 0.303x,  0.568
+-0'2435 + 0.783x6,+ O.Bax7 4 9.778:8_

C0-62175 ¥, = 7.957 = 0.04%;. = 0.052x, + 0.31x5 ¢ 0.417x, 0.555

* 0.342x; + 0.302%5 + 0.008x, + 0.373xg

#*Simificence at 1% level P (< .01)



Teble 4.5(a)2.
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of first three components in sixth month of plant growth.

Component loadings and the percentage contribution

__ C0-997 __CO=62175

Component loadings Component loadings
Characters i I 111 I 11 111
Helght 05641 -0:2705 =0.,7946 0.8342 - 0,1859 =(0,0973
Girth 0:7940 =0.2758 =0.4033 0.7874° 0.0227 =0.0204
Width of 3rd leaf 0.2880 =0.4077 =0,3743 0.877% =0.1831 0.1886
Length of 3rd leaf 0,2102 -0.6805 0.7676 0.5731 =0.5121 =0.2281
Area of %rd leaf 0.7403 -0 ,.0496 0.7105 0.9022 =0.352%5 - 0.0893%
No. of cenes/ ' ' - '
plot 0.5396 0.6501 0.4420 0.2189 0.9251 =0,0756
Noe+ of leaves/ . a ' ' :
plot 0.7973 0.5275 0.3240 0.4804 0.8268 =0,0750
Total leaf area 0.:9373 0.1806 0.3284 0.03%58 0.1040 0.9673
Percentage ' '
ccntribution 51.06 24,21 14.27 43,85 25 .09 13.16
Total - ' - ‘
contribution B89.54 82.09
Table 4.5(b)2. Regression equations in sixth month of plant growth
Variety Regression equations 72
00-997 Y = 9.779 = 0,062, + 0.163%, + 0.07Tx; ~ 0.i24x, ~ 0.814

+ O 22x5 + C, 14-8:»:6 + 1.02?7 + 0-85 xg

C0-62175 Y = 7.566 + 0.34%, + o.zss-c + 0.307x, = 0,272x, 0.750

+ 0.22xs = 04054z, + O. 4663? + 0.013x9

*»*3lenificant at 1 per cent level P ( < ,01)
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Table 4.5(a)3. Component loadings end the percentege contribution of
first three components in seventh month of plent growth.

C0=997 £0-62175
~ Component Loadings . Component loadings
Cheracters I 11 111 1 I1 - ITI IV
Height 0.6642 0.2751 0.1800 00372 0.1398 =0,5527 0.6620
Girth 0.5831 0,.,1401 0.6036 0.4698 =0,4453 =0,0435 0.4086
Width of ' ‘
5rd leaf’ 0.2040 0.80642 0.0717 0.518% =0.2831 0.0730 =0.2844
Length of o B o
3rd leaf =0,0333 0.6503 =0.2373 =0.1101 0.1190 ~0.1418 0.6074
Area of 3rd ' ' o _
leaf -0.2657 0.9203 f0.1073 -0.,72%38 0.,3648 =0,1407 =0.0219
No.of canes/ ' ' '
No.of tillers/
plot 0.5306 =~0,2298 0.6116 =0.0892 =0.0197 «0.,6369 0.2779
No.of leaves/ - ' ' ' - '
plot 0.,9002 =0.3096 =0.2504 0.2595 0.7871 0.0176 =0.:1444
Total leaf | ‘ o
area 0.9411 0.0127 =0.2803 =0.3469 =0.1467 0.7571 =0.0994
Percentege ' ' ;
conbtribution 39.34 26,39 0.125 18,0% 16.07 14.98 13.00
Total contri- *'
bution 78.18 62.09
Table 4.5(b)3. Regression equations in seventh month of plent growth.
Veriety Regression eguations 112
C0=997 Y = 8.972+0.56111*0.50432-0.035x3-0.2x4+0.01335 0.770%*
+0.792x6+0.558x7+0.00538+0.90539
C0=62175 Y = 7.162*0.774X1"0.758x2-095793340.28234+0.669x5 0.540%*

+0 .319::6 +0 .6'!4:;7 +0 .66x8—0 .841::9

¥*SigniTicance at 1 per cent level T ( £ .01)



Table 4.5(a)4.
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Component loadings end percentage contribution of

the first three components in eighth month of plant growbh. -

00=997 C0=-62175
Component loadings Conmponent loadings

Characters I 1I ii1 I II 11T
Height 0.45179 0.1482 0,0058 0.8057 0.0669 0.1465
Girth 0.6372 0.1302 0.4256 0.6472 0.0927 0.4207
Width of 3rd leaf 0.5271 0.8744 0.2040 0.8540 =) ,30%8 =0,0545
Length of %rd leaf 0.4678 0.5964 =0.6453 0.7551 «0.4366 ~0.2706
Area of 3rd leef  0.6324  0.9428 =~0.,1908 0.8965 03724 =0.1761
No. of canes/plot 0.6002 =}.7582 =0,0748 0.2029 0.9%382 -0,193%2
No. of tillers/ ' ' ' ' '
No. of leaves/ ' - ' '
plot 0.,7059 =0,7303 «0,053%6 0,2369 0.9460 =0,2160
Total leaf area 0.8668 «-0,3874 =0.114% 0.7563 0.5461 =0,3271
Percentege ' SR ' ' '
contribution 37.924 23,626 12.380 43,870 27 .90 13.47
Total . S - '
contribution 75.9% 85 .24

Table 4.5(b)4.

Regresalon eguetions in eighth month of plant grouwth

Variety Regression equetions R2
60-997 T = 10,205 + 0.605%, + 0.667x, - 0.014x, = 0.384x, 0.735
had 0.22835 + 00955x6 + 0074-52{7 * 1.03438
+ 0.9X
9 .
C0-62175 Y = 7.234 +0.220%, * 0.226x, + 0.054%, 0.703

-0011334

+ 0.142:(5

+ 0006236 * 0.06x7

- 0.069xg = 0.10539'

¥#Significent gt 1 percent level P ( £ ,01)



Teble 4.5(a)5. Component loadings end percentage contribution
of first three components in ninth month of plent growth.
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CO=2o7 cO=62175

Component loadings Component loadings
Characters I 11 111 1 II 111
Helght 0.3359 -0 .0068 0.8317 0.7220 0,1957 0.4042
Girth 0:5058 =0,0387 <0.0807 0.7263 0.0244 0,3867
Width of 3rd leaf 0.3281 0.7330 0.4063 0.8293 =0.,3621 ~0,1256
Length of 3rd leaf 0.2485  0,729% =0,4509 0,7281 =-0.4111 =~0.3862
Area of 3rd leaf  0.3004 0.9226 =0,0167 0,8552 =0,3461 =0.26%2
No. of canes/plot 0.7445 ~0.5194 -0.1467 0.1626 0.9206 00,1799
No, of tillers/ ' ' ' ' '
plO‘l‘; 0.6766 . "'0!3785 "'0 00355 005387 0.1290 005%1
No. of leaves/ ' ' ' ' '
plot 0.9272 =0.2545 =0.0729 0.,1770 0.9544 =0.1330
Totel leaf area 0.9545  0.1686 =0.0553 0.7094  0.5984 =0.3174
Percentage ' N ' ' ‘
contribution 58439 27.03 12.20 42.767 29,689 11.572
Total ' '
contribution (i .62 84.03

Table 4.5(b)5.

Regregsion equations in ninth month of plant growth

Veriety Regression eguations 132
C0~997 Y = 9.584 + 0.330%; *+ 0.501x, *+ 0.007x, T3
- 0.048x, = 0.024%; + 0.926x; + 0,802z

* 0.992x5 *+ 0.846x9_ _
C0-62175 Y = 7.124 + 0.359%; + 0.279x%, + 0.099x, 0,683

+ 0.026x4 + 0}06535

+ 0.497x; + 0;27sx7
+ 0.499%5 *+ 0,496z, | |

®*Bignificant at 1 per cent level P (<£.01)
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The coefficients of determination of the forecasting
nodels using nrincipal components ranges between 54 and
81.4 per cent. The highest predictebility wes noticed in
sixth month of plemt growth for the two verieties. This
equation in @able 4,5(b)2. can Id?e used to forecest yield
of sugarcene of the two verieties in sixth month with |
predictability 81.4 per cent for C0-997 and 76 per cent
for C0=-62175.

During the ninth month for variety .C0-997 principal
component method geve & high end significant R? value
(0.751) when compared to a nonsignificent R2 (0.253) by the
regression enalysis. Thﬁs the regression eqﬁation through
principal component enalysis may be made use of for yield
prediction in ninth month for variety C0-997.



DISCUSSION



5. DISCUSSION

Investigations on the pre-harvest forecasting of

- sugarcane yield on two popular varieties of sugarcane

namely C0-997 and C0-62175 were mede on the basis of periodi-
cal data on biometric ckaracters gathered from the Sugarcane
Research Station, Thirumaila and the resultis obtalned

were discussed belows

51« Pre—harvest predigtion of sugarcane yield - Method
of multiple regression - plamt~wise approach.

The aimplé correlation analysis revealed that height
of the came was positively and signi iicantly corrvelated
vith yield in all stages @f plant growth for the‘two
varioties. The resulis are im agreement with the results
of Hooda et al. (1979), Singh and Sangha (1970), Singh and
Sharma (1982) and Horman (1971). Girth of the cane was
also positively and significantly correlated with yield in
all the months exeé pt in the sixth month for '(rariety G0-997.
Singh and Sharma (1982) and Horman (1971) reported
positive significent correlation between girth and yield.
Width of third leaf showed 8 positive signlficamt correla-
tion with yield in all periode of plant growth. Length
of th;rd leaf had a positive significant correlation with
yield in the entire period of plant growth for C0-62175.

In the case of the other variety the relationshib was
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non-significent. The result is in contrediction with the
findings of Hoode et 2l. (1979) who observed a positive
slgnificant correlation between lengbh of third leeaf end
yield. Area of third leaf and estimated total leaf area were
nighly correlated with yleld in @ifferent months. Number

of leaves per cane hed a posltive significént correlation
with yield in al; stages of crop growth for CO-997 and only
upto seventh month for CO0=62175.

' The coefficients of determination of the fitted
regression equations were low but significent in the f£ifth
end sixth months of plant growth. IFrom the seventh month
onwerds the predictability increased considerebly. A sget
of regression equations waeg selected for the pre-hervest
prediction of yield end presented in taeble 4.2(b)6. The
cane yield estimated from the equations multiplied by the
number of cenes in the plot will glve an edvance estimate
of plot yield. Similer methodology wes applied by Bohra
et al. (1969) for the prediction of forege yleld using bio=-
nmetric characters and there was close ggreement between

predicted yleld and actual yield.

5.2. Fre-hervest prediction of sugarcane yvield = Method of
multiple regresgion - Plot wise epproach..

From the correlation analysis of per plot obaservations
it was foumd that height of the cane and girth of the ceane
had high positive significant correletion with yield except




in the ninth month for variety CO0-997. The result ls in
partial egreement with those of Jha gt al. (1981) and
Chendrahas et sl. (1983). Width of third leaf had en
ingignificant correlation with plot yield from  +the seventh
month onwards for variety €0-997. The obher variety showed
aigqj.fioant eorrelations between’ width of third leaf and
yield during the entire period of observetion. But Jha

et gL. (1981) noticed significant correlation only in five
to si; nonths after plenting. Numbsr of canes/tillers and
number of leaves per plot showed high positive significent
correlation with plot yield in eoll steges of plent growth.
This result is in perfect agreement with those of Chendrshas
et al. (1983) end Jha et el. (1981).

Coefficient of determination of the forecasting
models of the present study renged between 72.9 and 90
percenltage when all the cl}araet;'ers were teken into sccount.
Accor’_ﬂing %o dhe gt gl. (1981) relisble forecasts can be
made ‘gvalleble only from the seventh month after
planting onwards wlth an acecuracy of about 68 percentage.
All the stabistical p:odelga developed in this stvdy for
yield prediction were more efficient then those proposed
by Jhe et al, (1981), Further these models could be used
for yield prediction as early as in the fi.fth month after
planting with sufficiently high degree of preoision. The
coefficients of determination of the proposed models were -



in theé range from 68.6% to 90.1%. The predictability of
the _eq_uati‘dh wag considerably increased at the later stages
of plant growth and £inally attained e maximm value of 90
pepceniage for variety CO=997 in the seventh month end
88,06 percentege for veriety C0=-62175 in eighth month of plaat
growth., The results of the present study are al"sov_in
confirmity with the findings of Chandrshas et gl. (1983)
who found that'yield of sugarcene could be predicted from
the fifth month onwerds with satisfactory precision. But
it ip observed thet the coefficient of determination of
the models of the present study are higher than those
reported - by Ghmdraﬁas et al. (1983) end hence are more
efficient for yield prediotion. A possible reason for the
high value of B.2 mey be the inclusion of more characters
in the model. Verietal differences might havg also contri-
but_ed to this discrepancy. The forecasting models for the
two verietles were not identlcal in nature which indiceted
that the varietsl aspect is also to be teken into accom}b
in building up suitaeble forecasting modelé for sugarcane
erop. Chendrghas et al. (1983) used five explenatory
variables viz., height of the cane, girth of the cane,
width of third leaf, length of third leef and number of
canes/tillers per plot in the linear model and observed
coefficient of determinations in the range 60 to T2

peréentage. Whereas simpler models with the four
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characters, height of the cane, glrth of the cane, width of
third leaf and number of canes/tillers per plot developed in
this study could explain about 63 to 89.6 percentege of
veriation.

.It was found that the restricted models with five
biometric characters, helght of the ceane, glrth of the
cane, width of third leaf, number of canes/tillers per élot
and number of leaves per plot were sufficient to predict
yield of wvariety 00-597 in ell stages of the study. Tield
of variety C0~62175 could effectively be predicted in fifth
end sixth monthe of plant growth using the shove
mentioned five biometric characters. The informatlions on
first four biometric characters are enough for the fore-
cesting of yield of variety C0-62175 from seventh month of
plent growth onwerds.

The coefficient of determinations of none of the
Pitted models were foumd to be signiticemt in the ninth
month for variety C0=997. In this month plent-wise
oﬁsérvations cen be efficien‘sly used for yleld prediction.

The first three types of transformations mentlioned
in section 3.2 were tried by Jbe et el. (1981) emd
Chendrehas et al. (1983), end they found that these three
transformations were equally efficient as the originsl
moc'iei. In this study also no significant gain was
;s.chieVed by the square root, reciprocal end logarithemic
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transforuations over the originmal data. The doubly
logarithemic transformation resulted in a slight increase
in the value of R in some of the months. But this
increase was negligibly small. So considering simplicity
and convenience the linear models in the original non-

transformed variables was used for yield prediction.

‘5+3. Diometric characters influemeing guzarcane yield -
Method of Path Coefficients = Plant-wise approach.

Path analysis was carried out in each month for
the two varieties to identify the characters influencing
tﬁe yileld of sugarcene during different stages of plant

growth,
Out of the seven characters studied only the height

of the oané showed high positive direot effect on yield
in all stages of plant growth for the two varieties and
i%s influence on yield waé higher in later stages of
plant growth, The resulis are in agreement with the
findings of Norman (1971), Hooda et al. (1979) end Singh
and Shaima (3982). who observed high positive direct
path due to stalk height on cane yield. Girth df

the cane also had positive direct effect towvards cane
yield in gll periods of atudy. According ﬁo llorman
(1971) and Singh and Sharma (1982) girih of the cane
had a positive .direet effect, but Hooda et al. (1979)
reported a negative direet effect. This result of the
present study is in perfeci agreement with that of
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Forman (1971) and Singh and Sharna (1962) and
eontradictory to that of Hooda et al. (1979)5‘ Height
and girth exerted very little indireet effects through
other charzcters., - Tae direct effects of width of third
leal were negative or megligible in all stages of plant
growth for variety C0~62175. Waereas for cher vaéiety it
shoved Bigh posltive direct effscis in early stages of
atudy and negative effects in latef'stages. In the sevanth
month for variety C0-997 widih of third leaf did show
substantial positive diregt effect, but its indirect
effect through area of third leaf was negative and high.
Iength of third leaf and negative or negligibly small
direct effects in entire period of observation excert
for C0-997 in the seventh month where it had a positive
direct effect, DBut the indirect effect through erea of
third leaf was higher and negative. This result is in
partial agrceement with thcse of Hooda gt al. (1979), who
noticed a negative and low direct effect to leaf length
on yield.

Area of third leaf inad negative direct effect in
all stages for variety 00-997, wanereas in the case of
other variety rositive direct effect in almost a1l
months except in sixth month. HNumber of leaves/cane had
negative or negligivle direct effects in all fhe monthsr

for the two varieties. Iven though the nuaber of
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leaves/cane end leaf dimensions showed negligible direct
effects,lthe egtimated total leaf area/cene exhibited high
poaitive airecf effeet towards yield in the entire period '
of study for vaxiéty €0-997. But for other warliety it had
a positive direct effect in early stages of plant crowth

end negative in later stages.

The regidual effect wes comparitively high for both
the varieties varying in the range from 0.418 to 0«863.
The high residual effect indicated that there may be some
lmportent charécteré which.could not be utilised in the
present study. The'residua; effect was the least (0.568)
for'vafiety C§—997 in the sgeventh month of plent growth
and forlvariety C0-562175 in the ninth month of plent
growth (0.418).

The resﬁlts of this shtudy revealed that height of
the cane end girth of the ceme were the most important
yield contributing characters in all steges of plant
growth for the two varieties.

S5.4. Pre~harvest forecesting of gugercene yield =
Principal component enalysis - Plot wigse apoproech.

On examining the values of the component loadingq
it was found that all of the explanatory variables exeft
their influence on tﬁe criterion variable through one or
the other of the selected components. Hence elimination

of varisbles is not advisable. Anmong the different
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variables the least contributing varisble appears t0 be
length of third leaf which hes comperitively lower losdings
then others in most of the months. Tor further sercening
of variebles the axes ore 1-'1',o‘1:|e rotated through the
technigue of ' varimex rotation.

The first three px-inci'pal coaponents bhat explain
more then 75 per cent veriation in plot yield were used as
regresgors in the multivle linear regression equation for
the two verieties in all the monthg except for variety
C0-62175 in seventh wonth for which the first four
components were used as regressors. The R? values ave
comparitively low for the prediction eguations fitted
using the metnod of principal components than the
original egquations by ususl regression analysis. This
ney be due 40  the ipclusion of only limited mumber of
components in the rogression medel. It mey be happen
thet some of the prineipal components with small
varience may be related with the dependemt varieble, If
nore components were included, R? valués would heve been
higher. However the accuracy of the forecasting wodel
obtalned through principal component gnalysis was higher

than that reported ' by Anomymioud.. (1963) in hybrid Jover.
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6. SUMMARY
A study was conducted to develop suitable statistical
models for the pre-harvest prediction of sugarcane yield
using'biometric cheracters. Data were collected periodi-
cally with & monthly intervel from the Sugarcane Research

Station, Thiruvalla on two sugarcene varieties namely

¢0-997 and CO0=62175. The first observation was recorded

in the fifth month after plenting. TFrediction equations

were evolved by the method of muliiple linesyr regression

’using plant wiée and plot wise obgervations. The characters

influencing different stages of plant growth were identified

by path anslysis. Frincipal component analysls was caPried

Sut using the pldt wise observations ln each month separately

for tﬁe two varieties. Regression cqustions were fltted

using the principel components es explematory veriables. The
salient findings in the study are summarised belows ‘

6.1. The study revealed that yield of sugerceme per wnit area
'could be successfully predicted with sufficient degree of
eccuracy in either cese of utilising cane wise or
plot ﬁise observations.

6.2. The developed models based on plant wise observations
were able fo éxplain moderately high degree of varia=-
billity dufing later staeges of plant growth. The
differen$ linear and trensformed models fitted on the

basis of per plent observabions falled to serve es



efficiént predictors of production during the early steges of plant

growvth, Some of the useful prediction models developed on the basis of

per plent data are listed belows:

Forecasting models selected for CO0~997 and CO=~62175 in different

months

Month Variety

Egtimates of parameters

Coefficients of 2

Conptent Helght Girth Width Aree No.of Fgtima~ R
of %rd of leaves/ted |
leaf 3rd cane total i

leaf leaf
aresa
¢0=997 78,712 5.312  90.369 0,109 0.642%%
Vil
C0-62175 =4896.192 6.319  78.492 1.698 0.761%%
00-997  =1479.500 5.622 100.881 76,044 43,961 0.619%#
VIII |
C0-62175  -943.218 5.076 103,807 0.974 0.704%*
C0=997 ~1015.126 4.56%  115.986" 0.057 0.635%*
IX : .
C0-62175 =1021.473 5.048 115.789 0.666 0.819%*

**#Significence at 1 per cent level P ( <,01)

- The cane yield determined on the bésis of the prediction equation

'ﬁhen.multiplied by = the tobal number of canes/plot will give the
expected plot yield. |
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Anglysis of plotwise observations revealed that prediction of
gsugarcane yield could be effectively attempted as early as in the
£ifth month of plent growth with a sufficiently high degree of
preclsion.

Maximm coefficlient of vaerietions (88.3%) was noticed in
the seventh month f&r variety C0-b62175 and 90.3 for veriety
C0~-62175 in eighth month of plant growth.
with corresponding coefficients of determination axe tabulatgd

The selected models

below:

Forecasting models selected Hr C0~997 and C0-62175 in different
montas

Egtimates of parsmeters
oefficients of

Month Variety Constant Height Girth Width No.of  No. of R®
of 3rd cenes/ ‘leaves
leaf tillers/
plot
C0=997 -11.556 0.046 0:834 0.761 0,312 0.041 0.686%#%
v C0-62175 =5.345 0,040 0,070 1.717 =0.106 0.081 0.,781%%
C0=-997 -11.552 0024 1.382 0.347 0.058 0.803%#
VI C0-62175 =8,107 0.016 =0.,004 2.450 0.007 0.109 0.82%%%
C0=997 -13,668 0.022 0.901 0.:914 0.323 0.063 © 0.866%%
ViI C0-62175 =8.168 0.061 0.237 0.804  0.437 0.756%#
C0=-997 =16,406 0.037 1.166 0.655 0.667 0.010 0.901%*
VIII CO0-62175 =6.987 0.055 =0,126 0.439 1.155 - 0. TOT*H
**Significance at 1 per cent level P. ( <_.01)
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Four types of itrensformations were applied in the

experimental deta, square root, reciprocal semi

. logarithemic end doubly logarithemic. I+t was fouund

that none of the transformations xfesultﬁed in a sigi-
ficent improvement over the originel model, However
the doubly logerithemic trensformation was found %o

yieid slightly better results in certein cases.

Path enalysis reveoled theb among the varlous hiometrio
cheracters the major contributors towerds csme yield
in a2ll steges of plent growth wérs_a helght of the caae
ané girth of the cane. The direct influence of

mmber of leaves on cane yield were negligibly smell

in all stages of viant growth.

The principal componend; énalysis failed to cormark a
sub set of important cheracters at the expense of
others, The only finding is that the contribution of
length of third leaf to the diversence was negligibly
smell, The first three px;iﬁeipal components explained
move than 75 per cent of variation in the _.pr-iginal |

data in most of theé months, From the prediction

aequations fitied using the princlpal componente a8
explenabory va.x;iqbles yield could be predicted from
the £ifth month onwards with an accuracy ranging from
54 to 81.4 percentage. Sixth month after planting
was found 4o be the best for prediction using this
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method with a predictability coefficlent of 81.4 per cent

for variety C0-997 end 76 per cent for veriety C0~62175.
The equationg in the original form are given in table,

Forecesting models using prineipal componeats in

sixth month of plent growth

Variety

Regresoion eguatlions

R

C0-937

C0-62175

Yiela =

Yield = 9.779~0.062 (height)+0.163 (girth)

40,07 (width of third leef)-0.124
(length of third leaf)+0.22 (area
of third leaf)+0:148 (number of
cones/tillere)+1.02 (nunber of
leaves)+0.852 (estimated total
leaf aren).

7 .386+40.%4 (height)+0.286 (girth)
+0:307 (width of third leef
~0.272 (lengbth of third leaf)
+0.227(2area - of third leaf)=0.054
(numbexr of cenes/tiliers)+0.466
(number of leaves)+0.013 (esti-
nated totel leaf area) .

0,814%%

0,760%#

**3ignificent at 1 per cent level ( P « ,01)
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ABSTRACT

Several yleld predlction models were tried to
exemine their sultability for the pre-harvest prediction of
yield of two varieties of sugarcene namely C0-997 and
C0=62175 in different months of plant growth using biometric
characters based on the data collected from the Sugercane
Research Station, Thiruvalla. The methods of multiple
regression enslysis, path coefficient anelysis and principal
component anelysis were used for the above purpose.

Multiple regression analysis using plent biometric
characters revealed that cene yield ‘could be predicted on
the basls of obgervations on height of the cene, girth of
the cane end estimated total leaf area per cane or area of
third leaf from the seventh month afier planting onwards
with an accuracy in the range of 59.5 to0 81.9 per cent. The
estimated cene yleld when multiplied by the number of cemes.
in the plot will glve an advence estimate of the plot yield.

Linear models with five blometric cheracters viz.,
height of the cane, glrth of the cane, _width of the third
leaf detexrmined from the selected plents of each plot and
number of cenes/tillers and number of leaves determined on
e whole plot basis ﬁere gufficient to predict the plot
yield of the crop as early as in the fifth month of plant
growth with an eccuracy in the range 68 to 90 per cent.



Path analysls revealed that helght of the cane and
glrth of the cane were the t wo important characters
contributing towards cane yield in all stages of plent
growbh.

Using the forecasting models fitted with prineipal
components a8 explanatory variables, yield could effectively
be predicted with 81.4 per cent accuracy for variety CO=997
end with 76 per cent accuracy for veriety C0-62175 in the
gixth month of plent growth, ‘



