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Iim iODUCELON

Biometrical studies have proved themselves to be o f 
Immense worth to the breeder of plants and oaLmals, because 
they help In the clear understanding of the absolute criteria, 
on the basis of which, Inherently and economically superior 
and desirable types and varieties could be evolved. She 
present Investigation was oarrled out In this line, so as to 
help the eoientlflo rioa breeder perform his duty more 
satisfactorily and effectively.

Remarkable break through has become possible in the case 
o f rice Ln enhancing grain production with the better under
standing o f the concept of the ideal plant type, and the 
evolution of the novel high yielding varieties. However, the 
requirements that are needed for such a variety differ from 
place to place, and also in consideration with the widely 
fluctuating agroclimatic ecological conditions that generally 
prevail in the usual rice growing traots, She most appropriate 
solution to this problem oould be resolved only by a 
scientifically knowledgeable rice breeder.

The prime Job of the breeder is to Identify the 
superior, and more desirable type In a community exhibiting 
variability. Bor this, he must be equipped wLth adequate
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sotenttflo knowledge, particularly on the criteria , on which 
he could depend, for carrying out effectively the selection 
procedure.

Informations in the aapeots, already mentioned to an 
above, are available, but not adequately* f ie ld  o f grain, 
le  the main objective as far as the rice breeder is concerned. 
TbLs character is often subject to environmental Influenoe, 
that alone Is capable of Imparting wide range o f variability. 
Apart from tbe environment, the genetlo make up also does 
contribute its  own might In the varied manifestation of the 
character* She genetlo system Involved Is by Itse lf enough 
complex* fie ld  is  a highly complex character, whose Inheritance 
is  dependant upon tbe functioning of an Intricately organised 
polygenic system. Further, the character is  influenced by
other variables as well. The number o f such variables is

\
generally large, and each variable Is found to influenoe the 
character In a different fashion and In differing magnitude.
She object o f  the practical, breeder is , therefore, to identify 
the more important components from the others, and direct 
selection, preferably, on the basis o f such criteria alone.

Two entirely new, but different, and at the same time 
interrelated lines of biometrical approaoh need special 
mention In this context*
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She f ir s t ,  following the Identification o f the 
components, Involves the analysis of their Interrelationship* 
Genotypic correlation is  estimated aa a routine In this regard. 
Further, an understanding o f the attributes o f the compenente, 
ouoh as Heritablllty, Genetic Advance and Genetic Gain under 
different intensities o f selection, and which could be 
statistica lly  estimated, helps In the confirmation of the 
relative importance of the components.

Secondly, mere ldentifLoatlon o f the correlated 
variables, and the estimation of tbe degree o f their 
association, by themselves, are often fe lt  to be inadequate, 
because these factors exert their influenoe directly, as well 
aa Indirectly through other variables. Further, the 
Interference o f the residual element is  often liable to 
induce unwanted obliterations In the final causation o f the 
effeot. Wright (1921, 1934, 1954), deviced a technique, 
widely known as the path oo-effloient analysis. This 
method o f  analysis, in combination with the Information 
obtained from the correlation studies as already mentioned, 
helps the breeder to make himself aware o f the more reliable 
and important criteria upon which tbe selection should be 
based.

The present Investigation on rtoe ( Orysa eatlva 1>. race 
Indloa) was carried out In the premises o f  the College o f
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Agriculture at Vellayanl under the Kerala Agricultural 
University, with a view to furnish the practical rloe 
breeder with tbe required information, go as to enable 
him Identify the potentially high grain ylelder from the 
less desirable types, and to exercise selection procedure 
In a relatively more accurate and dependable manner.
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DEVTEW OF LITE8ATUHE

As has already been pointed out In the Introduction, 
two lines of, biometrical study have been conducted, during 
the course of the present Investigation In rice , at the 
College o f Agriculture, Vellayanl under the Kerala Agricul
tural University during June -  September, 1977,

The f ir s t , relates to the understanding of the 
correlated components o f yield of grains and their relative 
importance on the basis of the statistically computed 
parameters -  Heritabillty, and Genetic Advance and Genetic 
Gain at different Intensities of selection,

The second, Involves the assessment o f the magnitude 
of the relative direct and indirect Influence o f  these 
variables, and also that of the residual factor, on yield 
o f grains. Here, the theory of causation and effect la 
made applicable and the path co-efficient analysis method 
was resorted to.

Certain authors have alr»ady carried out similar 
lines o f study In rloe* Further, it  was conducted in 
several other orop species as well.

This review confines only to reports made In rice.
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1) Correlation o f variables

Galton (1889), conceived the Idea o f correlation of 
variables for the first Lnstanoe.

Fisher (1918, 1954), developed the method of applying 
the theory of correlation o f variables, Ln the understanding 
o f their influence ln biologic eyateaa.

One decor and Cochran ( 198.7) ,  Improvised the mathematical 
computation o f the co-efflclent o f correlation,

The expression of Inherited characters Is often 
Influenced by the genotype, the environment and the genotypic - 
environmental Interaction.

Burton (1952), Introduced a convenient procedure 
for the calculation o f the phenotypic and genotypic 
co-effiolenta o f correlations,

Genetlo parameters like herltablllty and genetic 
advance and genetic gain under different probability levels 
o f selection have been often found to be of great use for 
assessing the relative Importance of these Inherited and 
correlated variables.

Hanson et a l», (1958), proposed the mathematical 
relationship o f  various estimates on computation of 
herltablllty. This attribute la generally expressed as the
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percentage, and ln tbe broad sense It refers to tbe 
proportion of variance due to genotype over the variance 
due to the phenotype*

Johnson e£_ a l . , (1955), Introduced a methodology 
for partitioning the total variance into that due to 
genotype, phenotype and error, ln the analysis of varianae. 
Error, in thle context refers to genotyplc-envLronnental 
Interaction,

Lush (1949), and Johnson et a l . , (1955), devised aa 
accurate and easily manageable procedure for the calculation 
of the genetic advance under specified intensity of eelectlon.

Johnson et at.,, (1955), further, substantiated the 
advantage of computing the genetic gain under selection 
and its usefulness in relative comparison of variables.

These two parameters, genetic advanoe and genetlo 
gain, are of great value to the plant breeder In understanding 
to what extent they could be possessed, and made advantage 
of, in respect of certain desired polygenic characters 
under specified probability levels of discrimination to 
particular genotypeB during selection,

Vlbar (1920), reported the positive association of 
yield nlth duration, height and length of panicle.
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Bhlde and Bao (1927), observed high positive 
correlation o f yield with number o f ear bearing t ille r s  
and low correlation with length of main panlole.

liahalanobia (1934), while studying the various characters 
In 147 rice varieties, found that mean yield was correlated 
with number o f t i lle r s  per plant and length o f leaf. Further, 
he observed that grain size, plant height and duration aa 
independent characters.

Bao (1937), obtained high correlation o f  yield with 
number o f t i l le r s ,  length o f paniole and number o f grains 
per ear.

Ohalcravarthy ( 1940) ,  found no significant relationship 
o f yield with length and breadth of flag lea f, and thickness 
o f grain.

Ganguly and Sen (1941), reported the positive 
association o f height o f t i l le r ,  length o f paniole, and 
number o f grain per panicle, with yield.

Kamalah (1953), uhile reviewing the experimental 
results obtained at various rice research stations, stated 
that yield was positively correlated and with mean yield 
and number o f t ille rs  per plant. Further, be observed 
relatively weaker posLtive association o f y ield , with height,
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ear length and mean number o f grama per ear.

Elklchi (1954), obtained high positive correlation 
between yield and tillerin g , weight o f ear, length of ear 
and number o f grains per ear.

Ghose et a l . ,  (1956), based on their studies on 
correlations at intexvorieial level, reported positive 
correlation o f yield with length and number o f panicle. 
Further, they observed that the contribution of height towards 
yield nas only negligible.

Sayed and Krlsbnamoorthy (1956), conducted a biometrical 
study in rioe planted at different spacings and found high 
positive association of number of ear bearing t ille r s  and 
length o f ear head.

Ghose et, a l*, (1960), recorded Btrong association 
of yield with plant height, number o f t i l le r s , panicle 
length, panicle neigh? and number o f grains.

Chandramohan (1964), recorded close association of 
number o f ear bearing t i lle r s , number of grains per plant 
and the yield o f straw with yield o f grains in rioe,.

Guevarra and Ohang (1965), reported positive correlation 
between culm length and the mean length o f elongated 
intemodes and high correlation between number of days to



10

headlag and the average number o f leaves, in 62 rloe 
varieties and lines,

Sastry e£ a l . .  (1967), made correlation Btudlea in 
eleven short statured high yielding rice varieties, and 
found highly significant positive association o f yield 
with number of ear bearing t i lle r s , plant height and number 
o f sterile grains per plant.

Ganesan et. a l . , (1968), observed moderate correlation 
between the length o f grain and grain weight in 30 rice 
varieties, comprising o f three maturity groups, ten ln eaoh.

Hoyohoudhury (1968), conducted correlation studies 
in 50 rloe varieties for 3 years and reported positive 
correlation o f grain yield with plant height^

Ha ( 1969) ,  recorded significant positive asaoolatlon 
between panicle length and heading date, and between leaf 
area and panicle length, In a progeny o f high tiller in g  
variety o f rloe,

Sarathe et a l . , (1969), conducted a study Involving 
5 rice varieties, and observed significant positive association 
o f yield with panicle length, number of t i lle r s  per plant, 
and 1000-graln weight under low fe rt ility  level, but the 
associations were found to be Insignificant under high 
fe r t ility  level.
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Hao (1970)i notioed significant positive 
correlation between grain yield per pleat and paniole 
length, and observed positive correlation between paniole 
length and number o f grains per paniole, in the progenies 
o f  !’(N)1 x EKU 6 and 2(IJ)1 x  Basumathl.

Hao and Goud (1971), while studying rloe under three 
environmental conditions, recognised the high correlation 
o f number o f effective t i lle rs  and grains per paniole with 
grain yield.

Chandrasekharaa and Karlvaratharaju (1972), reoorded 
positive correlations between grain yield and the photo
synthetic surface areas o f the flag lea f, glume, raohis 
and pedunole.

Ghsndramobon and Harayanasaoy (1972), with their 
correlation studies involving 20 ta ll and dwarf Indloa 
rice reoorded positive assoolation o f yield with panicle 
number and straw weight In most o f the varieties, while 
grain number per panicle and 1000-gretln weight association 
with yield was only In few varieties.

Chang et. a l . , (1972), reported positive correlation 
o f height with period from planting to heading and with 
paniole length in P2 rice progeny o f 4 parent cross.
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El'teov (1973)i obtained high correlation between 
grain weight per panicle and the sum of the areas o f the 
middle and upper leaves.

i'uoho (1973) • reported high positive correlation of 
yield with number of panicles per plant and grain number 
per paniole and very weak association with 1000-grain weight 
on single plant basis in rioe. Further, he observed positive 
association between panicle length and plant height, both 
on single plant basis as well as on varietal basis, and 
slight negative correlation between grain number per paniole 
and paniole number per plant.

Govlnd&ewaml et a l . ,  (1973), reported highly significant 
positive association of ear bearing t i l le r s  with grain yield 
and negative correlation with plant height, ln rloe progeny 
o f a cross,

lenka and Hiera (1973)» reported high poeitlva 
correlation between grain yield and fertile  grains ln four 
rloe varieties.

Hlshra at a l . , (1973), reoorded a significant, negative 
correlation between the number of ear-bearing t i lle r s  and 
both grain number per panicle sad 100-grain weight.
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Rao at al. ,  (1973)* found highly significant positive 
correlation of yield with number of ear bearing tillers and 
paniole weight ln 37 rlee varieties,

Slvasubramaalan and Menon (1973), reported moderate 
genotypic correlation between grain yield with number of 
grains and panicle weight in the Pg population in an 
Intervarietal rloe hybrid,

Sreerangaeaoy and Hurugeeaa (1973), reoorded high 
correlations between plant height and leaf length, plant 
height and tlliera and leaf length, leaf length and paniole 
length in diploid rloe ehtie it was very low or negligible 
ln autotetraploldB.

Subraaanian and Henon (1973), reoorded positive 
correlation of yield with plant height, number of ear 
bearing tillers , length of panicle, number of grains ln 
the primary ear, ahape of grain and 100-grain weight in 
the progenies of a tall rloe varieties. Further, they 
observed significant association of plant height, number 
of ear bearing tillers  and panicle length with yiejLd In 
progenies of tall x  dwarf rloe varieties, and in the oase 
o f ta ll * tall progenies there was positive correlation 
between panicle length and grain yield, whereas In 
ta ll x dwarf progeny there was positive association of grata
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yield with paniole length and number of grains ln tbe 
primary ear, She correlation pattern otreaa She need for 
greater emphasis on tbe panicle length and number of grains 
in the primary ear ln the oeleation of desirable recombinants 
»lth high yield o f grains*

yenkateshnarla et a l . .  (1973), reoorded positive 
genotypic association of grain yield with number of ear 
bearing t i lle r s , ear length, 100-grain weight and grain 
number per paniole,

Rao £t a^., (1974), In the correlation studies they 
oonducted ln high yielding rloe varieties, notloed significant 
positive association of grain yield with leaf area Index, 
panicles per square metre and test weight,

Srlvastava et a l .,  (1974), reported positive and 
highly significant correlation co-efflclents, ln 5141 rloe 
variety, between the number of splkelete on a paniole and 
three of It a component charaoters, namely, the mean number 
o f Beoondaxy branches per primary branch, the number of 
primary branohea In a panicle and the mean length per 
primary branoh.

Das and Bortbakur (1975), reported that significant 
association between height and days to flower in a orose 
of ebort end long duration varieties.
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Uajumder et a l., ( 1975) ,  showed negative association 
of the seasonal difference In duration with aayloae activity 
and width of the mesopbyll layer.

Salnl ana GagneJa (1975), reported the association 
of height, days to heading ana other characters with yield.

Singh and Banda (1975), with their phenotyplo and 
genotyplo correlation studies ln rloe,observed tbat both 
sets of correlations were ln near agreement Indicating that 
genetlo variability with common effeots was more Important 
than tbe environmental variability with common effects,
1’hey further noticed the negative correlation of lnoldence 
of Xanthomonas oryaae with yield and Its components.

Brar and Salnl (1976), reported significant association 
of grain yield with ear bearing tillers , opikeleto per 
paniole, 100-grain weight ln segregating population of two 
erossps between tall and dwarf varieties of rloe. (they 
further observed negative genotypic correlation of plant 
height with yield and spikelets per panicle ln *B. 370 x 
2(11)1' cross and in S. 370 x IB 8 cross there was negative 
association of splfcelets per panicle with sterility, and 
100-grain weight and sterility with yield.
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Dzuba (1976), calculates the co-efficien ts o f 
correlation between 15 characters in 126 varieties. The 
highest of these involved grain weight per paniole, whloh 
was olosely correlated with number of splkeletB per paniole 
and the oompaotness of the paniole.

Eunus et a l . , (1976), found that grain yield was 
correlated negatively with plant height and flag leaf angle, 
fcut positively with flag lea f length, second lea f length, 
number of panicles per unit area, number o f filled  grains 
per panicle and number o f fille d  grains per unit area. The 
highest grain yield was obtained from dwarf plants whloh 
had the maximum number of panicles and fille d  grains per 
paniole and longer leaves with a more or less acute flag 
le a f angle.,

Hal and Murthy (1977), during their correlation studleB 
with eight rloe cultivare under two fe r t ility  levels, 
obtained significant positive correlation o f yield sith 
grains per panicle and total dry weight.

Agrawal et a l . ,  (1978), oondueted correlation studies 
involving 80 semi dwarf rice varieties and recorded 
highest positive correlation of panicle bearing tille rs  
and plant height with grain yield , followed by 100-grain
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weight aad number of splkelets. Further, they observed 
low negative association of days to 5O5S flowering with 
grain y ield .

2) Path co-efflo lent analysis

Since the correlated variables exert their influence, 
both dlreotly and indirectly through other variables, and 
slnoe the residual faotor also gets involved, for the proper 
understanding of the role of causation on the ultimate effeot, 
a different procedure o f analysis has to be depended upon.

Wright (1921, 1923, 1934), introduoed the path 
co -e ffic ien t analysis and the method has been found to 
be useful in solving the problems mentioned above. In this 
method, the theory o f causation and effect is  made applicable. 
She ultimate dependant variable la referred to as the 
"e ffe c t" , aad the components, whloh by themselves may or 
nay not be dependant on other variables as the "causes",

Hlles (1922, 1923), lukey (1954), and Dewey and In 
( 1959) ,  recommended tbe application o f the path 
co -e ffio ien t analysis as a potent mechod for resolving 
the accurate and dependable oriterla  ln selection 
procedures ln the breeding o f plants and animals.
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Duratp and Adems (1972), emphasised the Identification 
and tbe damnification o f the components (causes) to 
different orders (First, Second, Third and etcetera), and 
tbe v ita l Importance of the formulation of the causal 
scheme In path analysis studies, The recommendation too 
have teen followed with success by various authors in 
different crop species.

Following Is a review of findings o f different 
authors who used this analytical method in rloe.

/ Hao and Goud (1971), who conducted path co-efflclent 
analysis with eight varieties o f r ice , reported that the 
number o f effective t ille r s  and number o f  grains per 
panlole exhibited significant direct effect on grain 
yield, Ehey recommended that these two yield components 
should be given preferential weightage over others in 
aeleotlon programmes.

Sharma and Srlvaetava (1971), studied tbe components 
o f panlole morphology In rice wad recorded that the total 
number of apl&sleta borne on a panicle was mainly 
determined by the number o f primary and secondary branches 
In a panicle. Further, they observed that the eeoondary 
branches have higher Influenoe on tbe number o f splkelets 
In a panicle, than the primary branches-.,
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Chandranohon and Karayanasamy (1973) , while studying 
yield components and other metrlo traits in 20 ta ll end 
dwarf indtoa rice varieties identified that the number of 
panioleo per olump, grain number per paniole, 1000-grain 
weight and paniole length, as the yield components,

Kumar and Salnl (1973), showed that the paniole 
bearing tille rs  and plant height dirsotly contributed 
to  grain yield in short statured rloe varieties.

henka and Mlsra (1973), with their path oo-sfficient 
studies in IS B, ?(H)1, Bala and ?tb. 10 rlee varieties, 
found that the number of panioles per plant and of grains 
per panicle in Ptb. 10 and 1000-grain weight ln i'(H)1 as 
the important determinants of grain yield.

Hlshra et. a l , , (1973), studied 49 dwarf rloe strains, 
and reported that the number o f grains per paniole, grain 
weight and number of ear bearing tille rs  have direct 
Influenoe on grain yield, further, they observed that 
grains per paniole having the largest direot effect, but 
its indlreot effeot via number of ear bearing t ille r s  is 
as the indlreot effeot of 100-grain weight via the 
number o f effective t ille rs , She effeot of the number 
of ear bearing tille rs  through grains per panicle has high 
and through grain weight low negative effects. She grain
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weight exhibited the loweat dlreot effeot, aad through 
other components relative lower Indlreot effect* whloh 
were alBo negative, 1'hey concluded that the number o f 
gralne per penlcle, grain weight end number of ear bearing 
t i lle r s  as the important yield contributing components 
In rloe,

Slvaeubramanioa aad Menon (1973), analysed the data 
collected on ?2 population o f a dlallel cross Involving 4 
rloe varieties aad along with parents, obeorved very high 
positive direct influenoe of plant height and panicle

I
weight and a leeser Influenoe of flowering duration on 
grain yield, Further, they observed negative Influenoe 
for moat of the traits through other characters on 
ultimate yield o f grains and the influence of plant 
height on grain yield wae mostly direct and had a negative 
effects through a ll other characters,,

Sreerangaeamy and Hurugesan (1973), conduoted path 
analysis In diploid and autotetraplold rloe and observed 
that the lea f length, produotlve t i lle r s  and plant height 
directly Influenced the grain yield In diploid rieoj 
whereas In autotetraplolds the lea f length showed the 
highest direct effeot, followed by panicle length aad 
productive tillers*  Further, they observed that there was 
very high positive Indlreot effeot via a ll other oharacterw
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In diploid rice , mid In contrast auoh Indirect efffeotB 
were o f  low magnitude In autotetraplolds.

Venkateshwarlu et a l .,  (1973)» based on results 
from path analysis studies In 16 advanced rice strains, 
diverse In geographic mid genetlo origin, and grain yield, 
recorded that ear bearing t i l le r  number and grains per 
panicle as thoce having high positive dlreot effect on 
grain yield, and that 100-grain weight haa a positive 
indirect effect through all other variables eroept grains 
per panlole. And further, they emphasized that the ear

I
bearing t i l le r  number Ib thP most Important character on 
which seleotLon indices are to be formulated,

Hencbaralah et a l .,  (1974), while studying genetics 
of yield and yield components in dwarf rloe, stated that 
the yield components were panlole number, grain number 
per panlole end grain weight.

Srlvastava et a l . , (1974), while measuring the dlreot 
and Indirect effects of 4 components Influencing the total 
number o f spikalets In a panicle recorded that the dlreot 
effect of the length o f the panicle axis on the number of 
splkelets In a panicle was negative.,. She direct effect 
of the caeca length of a primary branch end tbe number of 
primary branohes on splkelet number were low end positive,
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and the dlreot contribution of the number of secondary 
branches per primary branch to splkelet number in a paniole 
me maximum. 2hey concluded that of all the panicle 
components number of secondary branches per primary branoh 
has played̂  a pivotal role ln inoreaolng the total number 
o f splkeiets in a panicle of 2141 rice variety.

Majumder et al,., (1975), while applying path 
co-efficient analysis aa an aid to selection for low 
temperature tolerance in rloe observed that all characters 
except seasonal differences to the 5th leaf etagp, days to 
germination and number of bulllform cells had negative 
dlreot effects on seasonal differences In heading duration, 
Shey, further, suggested that the characters such as 
amyloae activity and meaophyll width he considered in 
seleotlng for cold tolerance.

Salnl and Gagneja (1975)* while examining yield 
and its variables by applying path analysis involving 
40 semi dwarf rice varieties that had been derived from 
18 crosses, claimed that the number of splkeiets per 
paniole had the greatest direct effeot on yield followed 
by the number of ear bearing tillers  per plant, 1000-grain 
weight, paniole length, and days to heading^
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Singh and Nanda (1975), found that the panlole 
number, panicle length and gralna per panlole have more 
Influence on grain yield than grain weight, chile working 
on correlation, path analysis of yield and Its components, 
and incidence of bacterial blight In rice. Further, 
they reoorded that incidence of Xanthomonas oryeae eae 
negatively correlated with yield and yield components,

Stephen et a l ,, (1975) reported that the total dry 
Height as the largest dlreot effect on yield while 
attempting studies in photosensitive end photolnsensitlve 
rice cultlvars under normal and waterlogged conditions.

Singh and Handa (1976), while examining the 
inheritance of yield and yield contributing characters 
observed tbat In rioe, grain weight, splkelets per 
panicle, panlole length and panloles per plant directly 
Influence the grain yield.

Brar and Salnl (1976), while testing the segregating 
population of two crosses between ta ll end dwarf rice 
varieties by using path analysis affirmed strongly that 
the number of ear bearing tillers , plant height, 
sterility and 100-graln weight had the important Influenoe 
on yield, and In one cross number of days to heading 
also played important role by Influencing grain yield*
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Beaerjep and Sinba (1977)* while measuring 11 variables 
In 74 rloe strains by subjecting to path unalyels stressed 
that the number o f ear bearing tille rs  had the largest 
positive and dlreot contribution to grain yield followed 
by number of grains per panicle, lengtb»bxeadth ratio 
and 100-graln weight. Moat o f the secondary characters 
expressed their Indirect Influence on grain yield via 
these tra its . Although plant height contributed directly

Olvv

to yield, it  did not exert on Indirect Influence through 
the lengthsbreadth ratio ox 100-gratn weight, i’hey 
concluded that Inclusion of shorter height as a breeding 
objective would not jeopardize breeding for Improvement 
o f ear bearing tille rs  aad number o f grains per panicle*

Agrawal et a l . ,  (1978), reoorded, while studying 60 
seal dwarf oultures derived from different oroes 
combinations, that the panicle hearing t i lle r s  and plant
height directly contribute towards grain y ie ld , further,

a*
they observed that on Increase In paniole bearing 
t i lle r s  should be reflected in an Increase In grain yield 
and they suggested that selection for high productivity 
should be made on the basis of performance per se, and 
that plant height should bP towards higher side of range 
(60,2 to 91,0 cm) coupled with fairly large number o f 
panicles per plant.



MATERIALS AND METHODS
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1TA2BHLAI.S MID KE2H0D3 
Material

3?orty culttvars of lndlca rice, exhibiting distinct 
diversity In morphology and performance* end representing 
eeogeographioally different environmental adaptation* 
constituted the material for the study. 1’he varieties 
cere selected and obtained from the germplaem collection 
maintained at the Hloe Seseaxoh Station, Pattaabl. Cable 1 
gives particulars o f these varieties, which aero given
Identification numbers V1 ................. %>*

Methods

Che experiment was conducted under fie ld  condition 
at the College of Agrioulture, Vellayanl during June -  
September, 1977*

Experimental Design and Payout.

She experiment, consisting of forty treatments, was 
laid out in a Bandomlsed Bloch Benign with four replications* 
Che size o f the plot eras 1.0 M x 1.4 K. Each replication 
(block) consisted of forty such plots (treatments) and the 
total number of plots in a ll  the replications sere one 
hundred and sixty*



26

Table -  1. Particulars o f the forty  varieties  o f  rice  
COr.yza satlva I . )  used la the study.

Variety State Parentage Treatment
number

Annapurna Kerala Ptb, 10 x T(H)1
V 1

Arobindo Best Bengal **
V2

Aswafchi Kerala Ptb. 10 x H I/s s V3
Bala Cuttack H 22 x T(N)1 V4
Basumathl Bunjab Pure-11m j selection V5
Bharathl Kerala Ptb. 10 x IE 8 V6
Cauvery AICE1P, A.P. T(N)1 X  TKM 6 V7
Dep-gep-woo-gen Taiwan natural mutant V8
Hamsa A.P. HR 12 X  T(H)1 V9
Jamuna AlCItlP, A.P. *#

V10
Jyothl Kerala Ptb. 10 x IE 8 V11
Kallnga-I Orissa Bungbansall x IE 8 V12
Kallnga-1 1 Orissa Dunghansaii x IE 8 V13
Kan chi Tamil Nadu T(N)1 x CO 29 V14
Kannagl Tamil Nadu IS 8 x TEI 6 V15
Karuna Tamil Nadu IE 0 x ADT 27 v 16
Krishna Cuttaok GEB 24 X  T(H) 1 V17
Kumar Orissa T 90 X  IK 8 V18
Uadhu Karnataka 2(11)1 X  TKM 6 T19
Mala Bangala Bash **

V20

Contd . 2
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Sable -  1 contd.

Variety State Parentage Breatment
number

Badma Cuttaok S 141 x B(IJ) 1 V21

Pennai Tamil Badu S(1J)1 X ASD 1 V22

Puss—33 IARI,, Hew Belhi Sabarmathl x Ratna V23
Batna Cuttack BKM 6 x IR 8 V24
HohLni Kerala Ptb. 10 x IR 8 V25
SabarL Kerala IR 8/2 x Annapurna V26
Suhaslni Maharaatxa BG 79 x IH 8 727
Suma Karnataka S(N) 1 x SKU 6 V28
Suprlya Orissa IR 8 X  (GBB 24 

X 37(101 ) V29
Sriveni Kerala Annapurna x Etb, 15 V30
IBS 1444 AICRIP, A.P. s(u) 1 X CO 29 731
IR 22 IRRI,, Manila IH 8 x Tad Lilian 732
1R 26 IEEL., Manila IR 24 X SKH 6 V33
IR 28 IRRI.i Manila IH 833 x IR 2042 V34
IR 30 IRRI., Manila IR 26 x IR 2147 V35
IR 32 1331., Manila IR 20 x Or?3a nlvara

x 5r 54-13 V36
IE 34 IRBI., Manila **

V37
B(lf)1 Taiwan Bi-chio-wu 

pointed)
-cbien (Low-Black 

x Bsal-Yuan-thon V38
Culture-4 Kerala Ptb. 10 X IR 8 V39
Culture-1160 Kerala P t'D . 10 x IR 8 V40

**In£ormatLon not available.
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Bal.8l.ag the crop.

5sientyoae day old healthy seedlings nere transplanted 
ln the plots nlth 20 cm x 20 cm spacing. 1’huo each plot 
representing a treatment, nas planted with twpntyelght 
seedlings arranged in four roes of seven plantB In eaoh.

rhe crop nas given management cars as recommended ln 
the package of practices of the Kerala Agricultural 
University (1977).

Collection of data.

for each treatment ln a replication, data was collected 
from a sample of ten plants and the remaining eighteen 
constituted the border.

Ebe following observations sere made and recorded.

1. Yield of grains per plant.
Grains harvested from eaoh plant vias weighed 
after normal drying, and the weight nas 'expressed 
In grams.

2. Humber of panicles per plant.

Ehe total number of panlolee ln eaoh plant sas 
counted.
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3. Hunter o f graina per paniole*

She primary pan1cl? carried filled  as se ll ae 
unfilled grains, They eere separated from each 
other and counted, She total number o f grains 
nos also calculated and used for computing the 
percentage of filled  grains,

4. Seat weight o f grains.

Thousand filled  grains were selected at randoa 
for eaoh treatment In the four replications aad 
weighed accurately on tbe analytical balance and 
the value was expressed in grams,

5 . Duration o f the variety.

All plantB, constituting the Baaple in eaoh plot* 
were harvested on the same day, This variable was 
recorded as nuaber o f days taken by tbe plants for 
harvest from the date o f sowing.

6 . length o f paniole.

The measurement was made ln centimeters.

7. Humber o f  branches per paniole.

The primary branches alone were counted in this 
context.



30

S. Percentage o f f i lle d  grains per paniole.

This was computed using the following relationship.

P .r c n ia s . o£ m u a  . b u m  -  1 1 1 ^ 1 ^ ^  «  * »

9. Height o f  plant.

The height o f the primary t i l l e r  was measured at the 

tine o f  harvest and recorded In centimeters.

S ta tistica l Analysis.

The data collected In respeot o f the metric tra its , as 
mentioned above, was tabulated aad subjected to  sta tistica l 
analysis.

For the estimation o f mean and for the analysis o f 
varlanoe, the proceedures proposed by Eanse and Sukbatme (1957)
were used.

Analysis o f  variance

Source o f 
variation

Degrees o f 
freedom ;.s. U.S. F-ratio

Heplications

Treatments

Error

(r  -  1)

( v -  1) 

( r  -  1) {v  -  1)

ssT

S3,,

SS.r a

a

Vv



31

VhP re

r

v
S3

S3,

SS.

H

V ll

the number o f replications 

the number o f varieties 
replication  sum o f  squares

varieta l sum o f squares

error oum o f squares

replication  mean square

varietal mean square

error mean square

She significance o f the computed values for  'P* 

was tested with reference to  the *P' table (Panse and 

Sukhatme, 1957).

Phenotypic Variance (Johnson et a l . , 1955)

V = I  wp N
Where

V

H

phenotypic variance

type mean square 
number o f replications

S

V
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Genotypic Variance (Johnson ^  a l . ,  1955)

w „  V-E
Vg "  T T

Where
V a  genotypic variance 

8

E “  error mean square

Phenotypic Co-efficient o f Variation (Burton, 1952)

Vpov -  P x  100
Heaa

ivhere
pov °  phenotyplo co-efficient o f  variation
Vp * phenotypic varlanoe

Genotypic Co-efflclent of Variation (Burton, 1952)

s°T  “  f i f e  *  100
Where

gcv -  genotypic co-efficient of'varlatlon
V = genotypic variance

8

HerltahHlty In broad sense (Hanson et a l . , 1956)

2 Vsh = x  100
P
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Where
pk = herltablllty  expressed la percentage

V_ = genotypic varianceS
Vp = phenotypic variance

Expected Genetic Advance under selection  (Lush, 1949 and 
Johnson et a l . , 1955)

GA ■
x K.

Where

GA

K

IC

genetic advance 
genotypic variance

phenotypic variance

selection d ifferen tia l expressed in 
Phenotypic standard deviation
2.06 in the case o f  5  ̂ selection  ln 
large samples (M iller et a l . , 1958 
and Allard, 1960)

Expected Genetic Gain under selection  (Johnson e i_a l» , 1955)

GA

Where

6G a SKI x 100
X

GG = genetic gain

GA n genet io  advance
x = mean

g
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Correlation co -e ffic ien ts  (Snedeeor and Cochran, 1967)

SE.EL.

Where

x and y *>
SE.

ss_

S3y

73 3 7 ^ 3 3 —

correlation co -e ffic ien t 
variables under study 
sum o f products o f  xy

sum o f square o f  X

sum o f square o f  y

Simple correlations between yield o f  grain and each 

one o f  the eight components as listed  earlier , end the 

mutual correlations among the components were worked out.

Genotypic correlations (A l-jlbourl et a l . , 1958)

1B12_

Where

g12

g2

✓ V *  V

genotyplo correlations co -e ffio ien t 

genotypic covariance o f variables 1 and 2 

genotypio variance o f  variable 1 

genotypic variance o f  variable 2

r

B
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The significance o f r La tested using »t» test.©
Path co -e ffic ien t Analysis (Hright, 1921, 1923, 1934, 1954 and

Deeey aad lu , 1959).

The path oo-efflo ient methodology was used to  

exp lic it the cause-effect relationship In the sysirens of 
correlated variables under study.

Y, aad , X2, X.̂ , X^, X^, Xg, and Xg were 

Identified S3 the effect and causes respectively.

A causal scheme as represented ln Pig. 1 was 

formulated.

The variable (duration) and X  ̂ (Percentage o f 

f i l le d  grains per panicle) are eliminated as X̂  Is found 
to  have very l i t t l e  Influence on yield and X̂  Is o f  
similar nature to that o f  Xg (Humber o f  grains per panicle).

Y formed the e ffe c t , X^, X2 and X~ formed the f i r s t ,  
and Xg, the second, and Xg the third order variables

in Pig. 1. X̂  and X̂  were not included in this part 

o f the analysis for  reasons already pointed out.

Por calculating the path-coefflcients the



Fig. 1. Diagrammatic representation of tbe 
causal scheme In rice for effect (Y) and six 
causes (1 || and Xg) belonging to
three orders.
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pquationG evolved by Desey and Lu,(l999) were used. 

Accordingly,

y = + &s Sr, +

X2 = a5 x5 + a5 xe + e2

%  = a8 z 8  *" P9



RESULTS
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HESULTS

The results o f the analysis o f data oollected during 
the course of the experiment are presented In the tables 
and diagrams appended In this seotlon.

For the sake o f convenience tbe following symbols are 
used to characterise each observation.

Character Symbol
1. Yield of grains per plant Y

2 , Humber of panicles per plant X1
3 , Humber o f grains per panlole *2
4. 1000-graln weight x3

5. Furatlon X4
6. Length o f panicle x5

7* Number o f primary branches
per panlole a6

8 . Percentage o f f i lle d  grains Yper panicle *7
9. Height o f the plant *8

The mean values computed for yield and the components 
mentioned above are ohown In Table S.

Presented In Table 3 are the range, and the mean for 
the nine characters, when a ll the forty varieties Included 
In the study were considered together*



Table -  2 . Mean value fo r  y ield  and eight other characters In forty  d ifferen t v arieties  
o f  r loe .

Characters
V a rie ties ----------------------------------------------------------------... . ---------  ----- ------------------------------------------

T I ,  X2 X5 X5 X6 Xy X8

V1 12.150 6.820 114.200 22.105 1 24.000 24.870 10.70 0 63.290 85.270

V*
-

15-600 8 .2 5 0 110.500 19.160 127.000 23.870 10.370 82.770 8 1 .0 7 0

V3 13.975 7.420 8 6 .500 28.925 131.00 0 24.850 1 1 .50 0 59.450 85.950

V4 11.050 6.250 103.200 20.095 1 22.000 19.550 7.870 77.340 77.270

V5 6.925 5.670 73.200 2 0 .3 1 0 125.000 28.350 9.350 63-970 129 .0 00

V6 13.625 6.450 110.500 27.955 124.000 22.750 9*970 81.250 85.300

V7 13.675 9.770 7 5 .0 0 0 22.927 116.000 22.370 7.920 79.570 83-170

V8 12.325 8.420 85.500 25.302 125.000 23.850 11.200 60.950 8 9 .2 70

V9 11.725 6.8 70 98.700 20.695 124.000 24.270 9.900 72.740 81.220

V10 12.500 9 .2 0 0 7 2 .2 0 0 22.777 125.000 22.620 7.770 74.670 82.120

Contd . . .  2



Table - J^Contd.

Characters
Varieties -------------------------------------------------------------------------

T X2 X3 X4 X5 X6 X? Xq

V11 15.950 B.550 94.000 27.332 124.000 2 1 .7 20 8.750 B1.730 78.920

V12 13.400 10.100 39.000 26.172 114.000 21.850 7 .2 00 78.140 78.770

V13 13*050 10.020 68.500 21.945 117.000 21.770 7*470 Sb.430 78.500

T14 12.450 7.970 89.700 22.162 117.000 21.600 8.520 80.700 60.370

V15 17.250 9.470 103.000 22.802 114.000 20.570 9 .1 2 0 85.470 74.400

V16 10,800 7.100 104.500 16.735 117.000 19.970 7.620 89.890 63.450

V17 13.600 11.600 88.700 18.677 128.000 22.300 8.470 81.230 70.870

V18 18.000 11.450 112.500 17.620 124.000 2 2 .3 2 0 9.520 75.880 81.150

V19 11.975 7.550 102.500 20.795 121.000 24.470 10.070 79.760 84.200

Von 14.100 6.920 126.200 24.225 124.000 21.500 9.870 63.760 92.850

Contd . . .  3
co
CO



(Table - X Oontd.

Characters
rletiea -

Y *1 *2 *3 X4 X5 *6 X7 *8

V21 12.925 8.470 105.000 19.352 125.000 21.300 9.050 80.610 72.550

V22 11.750 8.370 87.500 20.227 122.000 21.850 7.770 90.900 81*800

v23 14.675 8.970 80.700 24.470 114.000 21.400 7.250 78 .780 78.400

V24 17.100 10.070 113.000 21.322 125.000 2 5.150 10.170 77.260 81.220

V25 14.250 7.070 93.700 27w812 114.000 21.300 8.320 85.810 74.450

V26 12.300 7*850 67.200 29.177 129.000 23.370 9.720 63.890 81.220

V27 14.800 9.320 78.500 27.982 128.000 21.920 8.470 74.760 75.750

V28 14.250 10.920 84.700 20.195 117.000 23.270 9.450 78.290 86.100

729 12.125 7.620 78.000 28.837 124.000 22.800 8.920 73.060 78.200

V30 14.525 7.150 106.090 24.157 119.000 23.570 10.550 80.600 80.700

Contd . .  * 4

o



Sable -  1  Coatci.

Cboraotexa

Y X1 X2 *4 X5 X6 x8

v3i 14.200 8.720 92.500 23.085 121.000 21.770 8.670 87.080 82.600

V32 12.075 9 .2 0 0 93.000 22.090 130.000 22.950 9.600 74.690 86.670

T33 19.375 11.700 111.200 20.622 - 137.000 22.770 9.950 74.780 83.050

T34 11.800 8.000 85.000 23.762 117.000 22.200 7.150 84.360 80.700

V35 14.000 7.670 103.200 21.382 119.000 23.4 20 9.770 80.190 78.570

V36 16.475 10.70 0 96.500 21.810 122.000 23.320 8.660 84.460 79.270

V37 14.425 9.870 78.500 24.445 119.000 22.0 20 7 .1 2 0 83.510 80.000

V3S 11.700 8.370 99.700 23.797 123.000 23.050 10.950 82.780 80.970

V39 15.400 7.620 96.200 27.995 126.000 23.150 9 .100 83.550 8 1 .5 2 0

V40 15.950 7.870 91.700 28.995 124.000 21.600 9.770 77.910 84.670
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Sable -  3. She range aad the mean value for nine 
characters La rLce.

Character Hange Kean

¥ 6.925 - 19.375 13.705

*1 5.700 m 11.700 8.550

X2 59.000 «p» 126.200 93.010

*3 16.735 - 29.177 23.256

X4 114.000 - 131.000 122.130

X5 19.550 - 28.350 22.692

x6 7.120 - 11.500 9.034

x 7 59.450 - 90.900 78.348

% 63.500 - 129.000 81.790

It is  apparent from the Sable that the magnitude of 
tbe range between the minimum and maximum values recorded 
ln respect of eaeh of the characters as ooopared against 
the mean, varied to different degrees from variable to 
variable. She relative magnitude was assessed on the 
basis of tbe following relationship, 

magnitude (f>> * tHKt x  100
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For eaoh character the following represent the 
percentage thus computed.

Y

X1

90.84
70.18

x2 72.25

X3 53.50

X4 13.92

X5 38.78

X6 48.24

X7 40.15

X3 80.08

The relationship, therefore, seems to suggest that 
the magnitude of range is maximum for yield of gralno 
per plant (Y) and minimum for duration (X^). In the 
descending order of this criterion, characters could be 
ranked aa Y, Xg, Xg, X^, Xj, Xg, X^, X̂  and X .̂

The analysis o f variance for the nine characters 
studied In the forty varieties o f rice grown In a 
Handomieed Blook Design with four replications m s worked 
out and tbe result Is presented In Table 4 .



Sable -  4. Aaova for yield and Its components In rice.

Source o f d f  .
Mean squares

variation Y X1 X2 X3 X4 *5 XC X7 X8

Block 3 26.583 4.618 119.490 0.446 53.183 0.846 0.167 37.137 67.304

Treatment 39 20.474"* 9.204** 911.005"* 46.458 »* 91.987** 8.431** 5.498** 224.458** 337.983**

Error 117 8.645 2.393 128.575 0.174 10 .5 1 2 1.149 0.419 47.838 15.165

•"Indicates ’ I”  value sign ificant at 1# lev e l.
(She significance for  treatment alone is  marked)
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Sxcra tbe Table It la evident that the varieties 
differed significantly from each other for a ll the nine 
characters studied.

She variance In respeot of the different characters 
were further subjected to statistical manipulation to 
determine the variance due to phenotype (Vp), variance due 
to genotype (Vg) , oo-efflclent of variation aue to phenotype 
(pov), co-effioient of variation due to genotype (gov), 
herltabllltyiLn the brood sense (h2}» genetlo advance (GA) 
and genetic gain (GG) under 5?j probability of selection.
The results are presented In Sable 5.

Once the yield and its components cere identified, 
the association between yield and each one of the components 
and among the components cere investigated into. She 
results obtained In this regard, expressed as co-effiolent 
of geaotyplo correlation, are given in Table 6,

I
The genotypic relationship between yield and its 

components are dlsgramatieally represented In fig . 2.

It is evident from fig. 2 and Table 6, that sir  
components, ehen indicated a positive relationship 
(Xj, Xg, Xj, X,, Xg and X̂ ) against X, too suggested a 
negative trend (X  ̂ & Xg).



i’able -  5. Components o f variance, phnnotyple coefficient o f variation, genotypic 
coefficient o f  variation, iierltablllty , genetic advance, genetic gain for yield 
and other variables In rice .

Variance Coefficient o f variation
Variable Phenotypic

(7p)
Genotypic

(Vs )
Phenotypic

(pov)
Genotypic

(gcv)
Herltablllty

< *

Genetic advance 
(at 5p intensity 
o f selection)

ocnetlo
gain

V 5.119 2.957 16.508 12.547 57.770 2.693 19.640

X1 2.301 1.703 17.738 15.260 74.000 2.312 27-010

X2 227.751 195.608 16.226 15.037 85.890 27.700 29.780

X3 11.515 11.571 14.554 14.627 99.620 6.994 30.060

X4 22.997 20.369 3.926 3.695 88.570 8.750 7.150

X5 2.108 1.821 6.397 5.946 86.3S0 2.542 11.190

X6 1.374 1.270 12.905 12.404 92.380 2.231 24.550

X7 56.115 14.155 9.561 8.481 76.690 12.340 16.000

*8 84.496 80.705 11.239 10.984 95.510 18.090 22.110

05



Sable -  6. Genotypic correlations among yield and eight components ln r ice .

X1 X2 X3 X4 X5 X6 *7 *8

X1 . .  -0.2917** -0.3133** +0.0396 -0.2967** -0.2955** +0.3634** -0.4219**

X2 •* • • -0.3673** +0.2439** -0.0903 +0.5283** -0.1815* -0.1431

*3 •  *  • • * • +0.1122 -0.0130 +0.0959 -0.2695** +0.0345

X4 •• »• •  » • • +0.5043** +0.6008** -0.6008** +0.284 6**

X5 • • • • *  « * • * • +0.6251** -0.6599** +0.8106**

X6 » • •• « • * • •• •  * -0.5521** +0.2943**

X7 »« • * •  • * • » • « • *  • -0.5824**

*8 •  « • • » •  • •  • * • •  * *  •

Y +0.5461** +0.2975** +0.1252 +0.Q5S5 -0.4725** +0.0829 +0.2803** -0.5702**

‘ ‘ Indicates significance at 0.10 level probability.



Figure -  2

Yield o f  gralna per plant 
Number o f  pan id e e  ppr plant

Humber o f  grains per panicle

1000-graln weight

Duration

L e n g th  o f  p a n ic le

Humber of primary branches per panicle 

Percentage of filled grains 

Height of plant
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Further, studios on mutual correlations incorporating 
Y an cl . . . . .  . Sq , reveal additional information and 
the results obtained during the course o f study are 
represented dLagraaatically in Pig. 2.

Since a study involving simple correlations alone 
i s  fe lt  to  be inadequate for assessing the absolute 

contribution o f  each component towards y ie ld , as an 
alternative the path analysis was also done. For th is, 
as the preliminary step, the components were identified 
to  belong to the f ir s t ,  second and third orders o f  causes. 
The findings o f this analysis are diagxamatioally presented 
in Pig. 3 in ohIoh the causal scheme with the values for 
the path co-effLoient and correlation co -e ffic ien t are 
illustrated .

For the understanding o f the cauae-effect relation
ship, the particulars o f  direct and indirect e ffe cts  of 
the components belonging to each of the different orders, 
as presented in Tables 7 and 8 are mads use o f in the 
study.

I t  is  seen from Table 7 that components X^, Xg and 
X- caused direct e ffect on y ie ld , that o f  was maximum 
followed by Xg and X-« At rbe samp time these 3 causes 
produced indirect e ffects  aB well. When has indirect
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Sable -  7 . Direct and Indirect effeote of the firs t  order 
componentb on yield in rice.

X1 x2 Total correlation

X1 +1.0525 -0.2604
i

-0.2458 +0.5461

x2 -0.3070 +0,6921 -0*2882 +0.2975

X3 -0.3302 •-0.3284 +0.7837 +0*1251

(She underlined figures represent the direct effects)

Sable -  0 . Direct and indirect effects o f tbe second order 
components on number o f grains per panicle (X2) in rice .

X5 X6 Total correlation

X5 -0.6901 +0.5996 -0,0903

X6 -0.4314 +0.9597 +0,5283

(She underlined figures represent the direct effects)
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e f f e c t  th ro u g h  X g  Xg haB e f f e o t o  th ro u g h  X^ and

X g ,  and X g  th ro u g h  X j  and X g .

A s  i s  i l l u s t r a t e d  i n  S a b le  8 ,  Xg and X g , w h ich  a r e  th e

se c o n d  o r d e r  com ponents in f lu e n c e  o n ly  Xg b e lo n g in g  t o  

th e  f i r s t  o r d e r .  B o th  th e s e  v a r i a b l e s  (Xg and Xg) c o n t r i 

b u te d  d i r e c t  a s  s e l l  a s  i n d i r e c t  in f lu e n c e  on X g ,t h e  

i n d i r e c t  e f f e c t  o f  Xg was th ro u g h  X g  and t h a t  o f  Xg was
t h r o u g h  X g . F u r t h e r ,  t h e  d l r e o t  e f f e c t  o f  Xg a p p e a rs  t o

be n e g a t iv e  end t h a t  o f  Xg p o B l t i v e .

The t h i r d  o r d e r  com ponent (X fi) h a s  in f lu e n c e  o n ly  on 

one o f  th e  two se co n d  o r d e r  com pon en ts (X g ). H e re  t h e  

d i r e c t  e f f e c t  a lo n e  h a s  r e le v a n c e .
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DISCUSSIGH

She results of tbe present Investigation are 
discussed henceforth.

3?orty distinct varieties of indtca rioe constituted 
the material for the study.

It  is apparent, in the light of the analysis of 
variance (Sable 4)» that tbe varieties differed 
significantly from each other in respect of the following 
nine quantitative characters.

1, Yield o f grains per plant (Y)
2 , Dumber o f panicles per plant (X.,)

3. Humber o f grains per panlole (X2)

4, 1000-graln weight U 3)

3. Duration ( V
6 . Length of panlole ( V

7 » Dumber of primary branches per panicle <*6>
8. Percentage of filled  grains per panicle (X )̂ and

9 . Height of plant < v

Yield of grain is the most important character
as far es the crop of the present study is  concerned.
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Further, this character, which la under the control o f 
a polygenic systen, is  dependant upon several other 
variables, including the eight that are already enumerated, 
and the interrelationship o f these variables is  sufficiently 
complex. Under the ciroumstanoe, one has to identify 
y ie ld , which is  the dependent character, as the 'e f f e c t ',  
and the other variables as the components or the 'causes' 
o f the 'e ffe ct* .

She mean value for each variable, in the forty 
varieties were worked out separately and the jpsults are 
presented In Sable 2 . Further, the mean was computed 
for the varieties considered as a whole (Sable’S ). Sheee 
observations seem to  suggest certain interesting trends.

The relative magnitude of the range for the varieties 
when expressed as percentage over the general mean, varied 
from variable to variable, the maximum was recorded 
against yield (Y ), followed by height o f plant (Xg), 
number o f grains per panicle (Xg) ,  number o f panicles 
per plant (X.j), 1000-grain weight (X^), number o f  primary 
branches per panicle (Xg) ,  percentage o f f i lle d  grains 
per paniole (£ 7) ,  and length o f  panicle (X^>, and the 
minimum against duration (X^ '• ** seems to suggest that
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the varieties exhibit significant difference In yield 
wiaioh in turn, Is dependant on a ll the other variables 
Individually, as well as in combination, and a ll these 
characters being polygenlcally Inherited, was also 
influenced by the environment In varying magnitude.

She overall variation, In general, Is recognized 
as tbe sum total o f variation due to genetlo causes, 
environmental e ffe ct , and the gane-envlronment Interaction, 
further, the alleles in the polygenlo system are also 
not totally free from mutual interaction among themselves. 
In order to assess accurately the aspects projecting out 

from this perspective* an attempt was also made to  study 
the variation caused by the genotype. As is  evident from 
Sable 5, the pattern o f variation due to genotype for the 
nine variables exhibit almost similar trend as that 
exhibited by the phenotype. The computation of the 
percentage value for herltablllty, In the broad sense, 
from the values for the partitioned variance, Indicate 
another important feature. The value for the estimate 
Is maximam for 1000-grain weight (X^), followed by height 
o f the plant (Xg), number o f primary branches per panicle 

C^g), duration (X^), length o f panicle (X^)t number o f 
f i lle d  grains per panlole (Xg), percentage o f filled  
grains per panicle (x?) , and number o f panicles per plant
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(£ j)»  and tbe minimum for grain yield (Y). I t  seems, 
tbat yield , the character that is being given top 
priority importance ln the present study, when exhibited 
Hide range o f variability at the Intervarietal level, 
records the minimum value for herltablllty* This confirms 
that the manifestation of this character is  of a highly 
complex nature, which involve influence of several other 
conditions created by both genic and non-gento causes*

Iwo more parameters, ohioh are o f paramount Importance 
in selection procedure -  Genetic Advance, and Genetic Gain 
under selection at specified intensities, have also been 
estimated ('Cable 5).

Yield, as la aapn from the Sable, eventhough does 
not promise the maximum advantage ln terms of Genetic 
Advance and Genetic Gain, should not be under any 
ciroumstonce overlooked, beoauee as has already been 
discussed, its  manifestation Is far from the results of 
simple causes alone, therefore, yield o f grain in rice 
is an Important quantitative character whloh has by 
nature a highly complex system of expression, changes in 
which is  equally subject to environment fluctuations,

For a better understanding o f  the interrelationship 
o f yield and its  components, genotypic correlation
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oo-efflelents have been calculated, and the results 'of 
the analysis axe presented In Sable 6. She outstanding 
feature, that Is evident from the above Sable, le that 
yield bears a significantly positive association with 
number of pan I ole a ppr plant (X,,), number o f grains per 
panicle (X2) and percentage o f f i l le d  grains per panlole 
(X?) .  However, it s  association with length o f panlole 
(X5) and height o f the plant (Xg), though significant is  
negative. Shoe, o f the eight components only five bear 
significant association to  yield. She negative association 
o f height o f plant to yield le already observed by rioe 
breeders as Ib apparent from the concept o f the Ideal 
plant type for maximum yield potential, fijlch prescribe 
a relatively short, or medium stature as the poet Important 
and essential requirement for a potentially high grain 
y ieider. Similar association had been observed by 
Goud et, a l . ,  (1969), and Eunuo et a l . ,  (1976). However, 
results contrary to what has been Just pointed out, were 
reported by Tlbar (1920), Bfiaalah (1953), Saatry et a l . ,  
(1967), Boychoudbury (1968), Chang et a l , ,  (1973), 
Govlndaswaal (1973), Sivasubrsraanlan and Henon (1973), 
Sreerangasamy and Burugesan (1973), Eararaaslvan (1977), 
and Agrawal et, a l . , (1978). It  must be remembered, In 
th is contest, that thlrtynlne out of the forty varieties



made use o f In the present Investigation, were o f the 
ideal high yielding plant type, which is  associated 
with a relatively short plant height. Probably, the 
results indicating positive tread o f plant height with 
grain y ie ld , reported by several authors, might have 
Involved the different material for their study.

She second component, that suggest a negative 
trend ln association with yield , is  length of panicle. 
Saturally, a long etaturad plant eon have only a relatively 
long panicle. But since, Ln ouch types the nodes are 
widely spaced, one can anticipate only a sparse d istr i
bution o f grains and consequently, a Ion y ie ld . But in 
the higher yielding varieties though much o f importance 
is  not given to individual length o f panicles, probably, 
t h P  increase in number o f grains per panicle is  given 
□ore weightage.

Further, these two negatively correlated variables, 

length o f  panicle (X<j), and number o f primary branches 
per panicle (Xg), are also significantly associated 
between themselves and the value for the oo-effloient 
Is high, and at the same time positive, thus con firming 
the negative influence o f these two variables on y ield .
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Length o f  panicle (Xg), hears sign ificant 
relationship with number o f panicles (X .j), duration (X^), 

number o f  primary branches per panicle (Xg), percentage o f  
f i l le d  grains per panicle (X^), and height o f plant (XQ) , 

and the sign o f  association are negative, positive , 

p ositive , negative, aad positive respectively.

Similarly, height o f  plant (Xg) , also bears 

o ign lficant relationship with number o f  panicles per 
plant (Xj), duration (X^>, length o f  panicle (Xg), number 

o f primary branches per panicle (Xg), percentage o f f i l le d  
grains per panicle (X^), aad the signs ore negative, 
p ositive , positive , positive cad negative respectively.

Thus, these two variables, length of panicle (Xg), 
and height of plant (Xq) ,  exhibit negative correlation 
with number of panicles per plant (X1) ,  and positive 
with duration (X^), o f which (X.j) is positively correlated 
to yield, and X̂  does not exhibit any significant 
relationship with yield, but seems to indicate a positive 
trend in the relationship.

She positive relationship o f length o f  primary 

paniole (Xg) end the number o f  primary branches per 
paniole (Xg), and height o f plant (Xg), and the number o f
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primary branches par panlole (Xg), furthers confirms the 
negative Influence of these two components on yield. 
Similarly, the relationship o f these two variables on 
percentage o f f i lle d  grains per panicle (X^) also Indicate 
on Identical trend o f association on y ield ,

Humber o f panicles per plant (X^), number o f grains 
per primary panicle (Xg), and percentage o f filled  grains 
per panlole (X^), bear significantly positive correlation 
with yield (Y), the values obtained for the co-efflclen t 
are In the descending order o f magnitude. At the same 
time, number o f panicles per plant (X^), and number of 
grains per primary panicle (X2) , are also correlated 
significantly but the association Is negative. Apparently, 
this is  the reason why the values shoe some difference.

Further, number o f panicles ppr plant (X^), uhen 
It Is positively correlated to y ield , is  also positively 
oorrelated to peroentage of fi lle d  grains per panicle 
(X^), shloh, in turn bears a similar relationship with 
yield (Y ), as that of number o f panicles per plant (X^).

2hp negative, and at the same clme moderately 
significant value for correlation co-effic ien t for 
number o f grains per primary panlole (Xg), and peroentage
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o f f i l le d  grains per panicle (X^), Is probably the cause 
fo r  the slight difference ln the correlation valueo for 
number o f grains per panicle (Xg), and percentage o f 

f i l le d  grains per panicle (X^).

Mere Identification o f the components o f  yield 
and the analysis o f their Interrelationship Is often 
observed to  be Inadequate for the wholesome understanding 
o f the expression o f the e ffe c t . The path analysis 
method Introduced by Wright (1921), further, helps us 
not only in revealing in absolute terms the relationship 
in this context, but also helps ln estimating more or 
less  accurately, the direct e ffect o f each o f the causes 
and the Indirect effeot that each o f them contribute 
through other components In the final causation o f the 

e ffeot.

On the basis o f the direct relevanoe, or the 

expression o f the e ffe c t , the three causes, number o f  
panicles per plant (X^), number o f grains per primary 

panicle (Xg) and 1000-grain weight (X^), In th is study 
have been assigned to the group o f  f ir s t  order components.

Further, length o f panicle (X^), and number of 
primary branches per panicle (Xg), are grouped under the 
second order components. Only one cause, height o f 
plant (X8) ,  Is identified to he o f the third order and
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th is  variable is presumed to be Influencing tbe second 
order component, length o f panicle (X^) only*

Uith th is , the causal scheme was made (J ig . 1) .
T h e  c a u s e s  o f  e a c h  o r d e r  i s  b e l i e v e d  t o  be r e s p o n s i b l e  

f o r  t h e  c a u s a t i o n  o f  o t h e r  v a r i a b l e s  o f  tb e  p r e c e d in g  

o r d e r .  H o w e v e r , t h e  c o n t r i b u t i o n  o f  t h e  r e s i d u a l  

e f f e c t  ( e . j ,  e 2 » a n d  e^) h a s  n o t  b e e n  o v e r lo o k e d ,  and  

t h e  e s t im a t e d  v a l u e s  h a v e  b e e n  r e p r e s e n t e d  i n  F i g .  3 .

In this study the cause-effect path relationship 

between grain yield  per plant (X ), and duration (X^>, 
has not been depicted in the causal sohene because 
only a negligible part o f the tota l variation in terms 
o f  e ffe ct  has been observed to be due to  this cause,

The very object o f cause-effect relationship is 
to  reduce the number o f causes as far a3 possible and 
also to give emphatic preference to those of the 
components, which are relatively more e ffective . This 
was borne in mind for making the causal scheme. On the 
contrary, it  is f e l t ,  that i f  more -the number o f causes 
are Included, the possib ility  o f complicating the 
understanding is  more, and thus the seleotlon procedure 

could not be exercised with convenience*
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The relationship o f  the effeot and the f ir s t  
order components seems to  suggest the following trends.

Of the three f ir s t  order components, number o f  panicles 

per plant (X^), number o f  grains per panicle (Xg)* and 
1000-grain weight (X^), the direct e ffeot la always 
positive and the magnitude is  maximum for number o f 
e ffe ctiv e  t i l le r s  per plant (X^), followed by number o f 
f i l le d  grains per panicle (Xg) and 1000-grain weight (X^). 
Almost similar results were recorded by Hao and Ooud 
(1971)* lenfea and Hlsra (1973)* Hlshra et, a l . ,  (1973), 
Sreerangasamy and Murugeaaa (1973), Veakaioshwarlu et a l . t 
(1973)* Saini and Gagnefla (1975), Singh and Honda (1975), 
Brar and Salnl (1976), Banerjee Kid Slnha (1977), aad 
Agrawal et a l . , (1978).

Further number o f  panicles per plant (X^), has 
Indirect e ffe c ts , onp through number o f f i l le d  grains 
per primary panicle (Xg)* 833 the other through 1000-grain 
weight (JCj), both being o f  a negative nature.

Similarly, a comparative scrutiny o f the direct 

and Indirect e ffects  o f number o f f i l le d  grains per 
panicle (Xg) and 1000-grain weight (X^), also is  
indicative o f  a similar trend as has been already 
discussed for number o f  panicles per plant (X^), 
number o f  grains per panicles (Xg) has indirect e ffects
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through number o f  panicles per plant (X^), and 1000-graln 
weight (X j). 1000-graln weight (Xg) has Indirect effect 
through number o f panicles per plant (X.j) and number o f  
grains per panicle (Xg).

I t  la seen from Table 7 that the indirect effect 
X1 Xgj and X.j Xg, ere o f  relatively lesser magnitude thsa 
that o f Xg X.J, and Xg X^, though both categories mark 
the negative sign.

Further) the Indirect effect Xg Xg Is also found 
to  be recording a relatively loner value than that for 
Xg Xj. Here again the signs are negative.

rath regards to 1000-graln weight (Xg), the indirect 
e ffe cts  Xj Xjr and X- Xg, recorded relatively higher 
magnitude than that o f X̂  Xg, and Xg Xg and the sign 
remained In a ll  the cases negative.

Considering the relationship o f the two second 
order, components^length o f panicle (X -), and number 
o f primary branches per panicle (Xg), on the f ir s t  order 
component, number o f grains per panicle, the following
observation came to ligh t.

1
The direct e ffects o f length o f primary panicle 

(Xg), number o f grains per panicle (Xg), are negative, and 
recorded a comparatively higher value than their indirect
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effeot through number of primary branches per panicle 
(X g )  which 1b found to be positive, thuB leading to a 
tota l negative correlation value which Is very much Ion.
The direct e ffect o f number o f primary branches per 
panicle ( X g ) , on number o f  grains per paniole ( X g ) ,  Is 
positive but the Indlreot e ffect through length o f 
panicle (Xg), is  negative, thus leading to a diminution 
In the total correlation value. Plant height (X Q) In this 
case Is presumed to have only direct e ffe c t , and I f  at 
a ll  any Indirect e ffect 1b Involved, that 1b not considered.

She observations could be summarised as follows:

Component Dlreot
e ffect

Total
e ffect

PlrsL order X, (on Y) +1.0525 +0.5461

X2 (on Y) 1-0.8927 ■tO.2975

X3 (on Y) +0.7837 +0.1251

second order Xg ( OH Xg) - 0.6901 -0.0903

Xg (on X g) +0.9597 +0.5283

Third order Xg (on X5) +0.8106 +0.8106

She above figures lead to the following features 

In the cause-effect relationship In rloe .
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1) Yield is more governed by

( a )  n u m b e r o f  p a n i c l e s  p e r  p l a n t

(b) number o f grains per panicle U 2)

( x ^

( c )  1 0 0 0 - g r a in  w e ig h t

(d) duration

The gross influence o f number of panicles (X^ ) 3 is  
maximum followed by that o f  number o f grains per panicle 
( X 2 ) , and 1000-graln weight ( X ^ )• The e ffect o f duration 
(X^) is very much negligible, Therefore, one has to 
give preference to more number o f  panicles (X-jj, for 
selecting a potentially high ylelder. She component 
next in order is  number o f grains per panicle (Xg), 
followed .by 1000-graln weight (X „). J>lmo3t similar 
reports were made by Hao and Goud (1971)* Chandraaiohaa 
and Harayanaaamy (1973)* Kumar and Saini (1973)* Lenka 
and Mlsra (1973)* HlBhra et a l . * (1973)* Venkateshwarlu 
£t a l. * (1973), ITanoharalah e t ,a l . , (1974), Sainl and 
Gagne;Ja (1975)* Singh and Kanda (1975), Sanerjee and 

Sinha (1976), Brar and Salni (1976), and Agrawal et a l . .  
(1978).

f u r t h e r ,  th e  d l r e o t  e f f e c t  o f  n u m b e r o f  p a n i c l e s  

p e r  p l e a t  ( X ^ ) , on g r a i n  y i e l d  p e r  p l a n t  (Y )  i s  m o r e , b u t  

g e t s  l e 3 s  i n  m a g n itu d e  b e c a u s e  o f  i t s  n e g a t i v e  i n d i r e c t
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a ffe c ts  l.o*  f more the number o f  e ffective  t i l le r s  (X,,), 

less  w ill be the number o f grains per panicle (Xg), and 

a lso 1000-graln weight (X^). For selecting the type 

with high grain y ield  potential, therefore, one has to 

exercise certain amount o f  compromise among the relative 
expression o f these three characters mentioned above. 

However, the faot that number o f grains per panicle (Xg), 

1000-graln  weight (X j) , has their Influence on the e ffeot 
(Y) d irectly , should not be overlooked.

length o f panicle (Xg), and number o f primary branches 

per panicle (Xg), are found ln this particular causation 
study to  be bearing more relevant relationship on number 
o f grains per panicle (Xg), and are o f the top priority  

components, that are being recommended fo r  consideration 
ln seleotion for  high grain y ie ld .

Huobpr o f  primary branches per panicle (Xg), is  

positive ly  correlated to grain y ield  per plant (Y ), 

whereas overall length o f panicle (Xg), bears a negative 

relationship. TThen taking Into consideration, the dlreot 

Influence o f these 2 components on number o f grains per 

panicle (Xg), the value Is positive and high for number 
o f  primary branches per panicle (X g), whose Indirect 
e ffe c t  through length o f  panicle (Xg), Is negative and
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m o d e r a t e ,  a n d  t h a t  f o r  le n g t h  o l  p a n l o l e  ( X ^ ) ,  i s  

n e g a t i v e  a n d  a t  I h e  sam e t im e  i t s  i n d i r e c t  e f f e c t  i s  

p o a i t i v e 9 and  t h e  u l t i m a t e  r e s u l t  o f  th e  d i r e c t  a n d  

i n d i r e c t  e f f e c t s  l e a d s  i n  r e s p e c c  o f  t h e s e  tw o c o m p o n e n ts }  

t o  a  r e l a t i v e l y  l o n e r  v a l u e .  I’h a t  i s  t h e  d i r e c t  an d  

i n d i r e c t  e f f e o t s  b e a r  o p p o s i t e  s i g n s  a s  h a s  a l r e a d y  b e e n  

n o t i o e d  i n  t h e  r e l a t i o n s h i p  o f  t h e  f i r s t  o r d e r  c o m p o n e n ts  

( X j  ,  X g  a n d  X^) a n d  t h e  e f f e c t  ( X ) .

t h e r e f o r e ,  b e t n e e n  th e  s e c o n d  o r d e r  c o m p o n e n t s ,  

f o r  o e l r c t i o n ,  e m p h a s is  s h o u ld  b e  a t t r i b u t e d  t o  n u m b e r  

o f  p r im a r y  b r a n c h e s  p e r  p a n i c l e  ( X g ) .

H e ig h t  o f  p l a n t  (X ^ ,) , i s  h i g h l y  c o r r e l a t e d  t o  g r a i n  

y i e l d  p e r  p la n t f^  ( Y )  b u t  i n v e r s e l y  ( i ' a b l e  6 ) .  On th e  

b a s i s  o f  th e  v a l u e s  p r e s e n t e d  i n  th e  sam e i ' a b l e ,  t h e  

c o m p o n e n t s  c o u ld  b e  a r r a n g e d  i n  th e  d i m i n i s h i n g  o r d e r  

o f  v a l u e s  f o x  g e n o t y p i c  c o r r e l a t i o n  i g n o r i n g  : h r i r  

r e s p e c t i v e  s i g n o  a s  f o l l o w s ;

i )  H e ig h t  o f  p l a n t

i i )  H u m b e r o f  p a n i c l e s  p e r  p l a n t

i i i )  L e n g t h  o f  p a n i c l e

i v )  H u m b e r o f  g r a i n s  p e r  p a n i c l e

v )  P e r c e n t a g e  o f  f i l l e d  g r a i n s  p e r  
p a n i c l e (X? )
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1 0 0 0 - g r a ln  w e ig h t  ( X ^ ) , h o w e v e r ,  d o e s  n o t  com e In  

t h i s  p t o c u r e ,  b u t  U s  s i g n i f i c a n t  n e g a t i v e  r e l a t i o n s h i p  

w i t h  n u a b e r  o f  p a n i c l e s  p e r  p l a n t  (X^ ) a n d  n u m b e r  o f  

g r a i n s  p e r  p a n L c l e  (X g )  h a s  b e e n  ta k e n  a s  th e  r e a s o n  

f o r  i t s  b e i n g  I n c lu d e d  In  t h e  c a u s a l  B c h e ra e .

t h e r e f o r e ,  I t  i s  re c o m m e n d e d  on t h e  b a s i s  o f  th e  

p r e s e n t  i n v e s t i g a t i o n  c a r r i e d  o u t  Ln r L e e  a t  t n e  C o l l e g e  

o f  A g r i c u l t u r e ,  V e l l o y a m ,  tha-t f o r  s e l e c t i o n  o f  a  t y p e  

w i t h  h ig h  g r a i n  y i e l d  p o t e n t i a l  t h e  f o l l o w i n g  c h a r a c t e r s  

s h o u l d  be g i v e n  im p o r t a n c e .

( a )  l iP i/ d ic  o f  P l a n t

I t  i s  p r p f e r a o l e  t o  h a v e  a  d w a r f  o r  m e diu m  

o t a c u r e d  p l a n t .  1’h l s  r e c o m m e n d a t io n  L s  I n  a c c o r d a n c e  

w it h  i h a ;  p r e s c r i b e d  f o r  th e  i d e a l  p l a n t  t y p e  f o r  th e  

h i g h  Y i e l d i n g  / a r i r - t i e s .

( b )  I lu a b e r  o f  o a n i c l p a  p e r  p l a n t

f f l i ia  c o u l d  b e  r e a l i s e d  o n l y  i f  cb e  p la n t .  L t u e l f  

b e a r s  a n  i n h e r a n t  c a p a c i t y  t o  p r o d u c e  m o re  t i l l e r s .

( c )  L e n r L h  o f  I n d i v i d u a l  p a n i o l e

P l a n t s  w i t h  r e l a t i v e l y  s h o r t  p a n ic le e .  a r e  t o  b e  

p r e f e r r e d  e v e r  l o n g .  I n c i d e n t l y ,  a  t a l l e r  p la n e  i s  

l i k e l y  t o  h a v e  l a r g e r  p a n i c l e s ,  b u t  „h e  f o r m e r  c h a r a c t e r
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h a s  a l r e a d y  b e p n  o b s e r v e d  Lo be  ̂ g e n e r a l l y ,  n o t  v e r y  o u c h  

d e s i r a b l e ,  u n l p s s  s p e c i f i c  o b j e c t i v e s  l i k P  b r e e d in g  f o r  

v a r i e t i e s  s u i t e d  f o r  c u l t i v a t i o n  l a  a r e a s  w h e re  t h e r e  1 b 

c h a n c p  f o x  e n u n d a t io n  o f  w a t e r ,  a n d  o h e r p  t h e r e  i s  m o re  

d e n a n d  f o r  b u l k  o f  s t r a w .

( d )  H u m b e r o f  g r a i n s  p e r  p a n i c l e

A  p a n i c l e  w it h  m o re  n u m b P r o f  g r a i n s  h a s  bPPn  

I d e n t i f i e d  a s  a n o t b p r  la p o r t a a f c  e x i t p r l o a  f o r  s p l P o t i o n .

( c )  1 0 0 0 - g r a ln  w e ig h t

i
A  v a r i e t y  r e c o r d i n g  a  h ig h  v a l u s  f o r  t b l B  a t t r i b u t e  

s h o u l d  bp  p r e f e r r e d .

T h e r e f o r e ,  t h e  c o n c e p t  o f  a  r e l a t i v e l y  s h o r t  s t a t u r e d  

p l a n t  w i t h  h i g h  t i l l e r i n g  c a p a c i t y  a n d  m o d e r a t e l y  s h o r t  

p a n i c l p s  w it h  m o r e  n u m b e r o f  h e a v i e r  g r a i n s  p e r  p a n i c l e ,  

s h o u l d  bp thP  c r l t p r l o n  f o r  s p l P o t i o n  o f  r l c p  v a r i e t i e s  

s u p e r i o r  I n  t e x o s  o f  y l P l d .

R i c e  i s  a  p l a n t  w h ic h  haG  a  r e l a t i v e l y  B b o r c  s p a n  

o f  l i f e ,  I s  c u l t i v a t e d  n a l n l y  f o r  I t s  g r a i n s .  T o r  m axitnun  

p r o d u c t i v i t y ,  I t s  f u n c t i o n  s h o u ld  b e  i n c e s s a n t ,  and  

n e c e s s a r i l y  d i r e c t e d  to w a r d s  s y n t h e t i c  a c t i v i t i e s .  I n  a  

p h o t o s y n t h e t i c a l l y  f u n c t i o n i n g  o r g a n i s a t i o n  l i k e  th e  p l a n t s ,  

i f  c h e  s a t e r i a l  t h a r  l o  s y n c h e s i s e d  d u r i n g  th P  p p r i o d  o f
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growth aad development 1b more utilized for the produotlon 
o f economically less important parts like the vegetative 
organs, naturally, the material that is  available for the 
production o f grains w ill be inadequate for the required 
recovery o f grains. In the case o f a relatively  ta ll 
plant, the probability o f having more number o f t ille r s  
w ill be le ss , aad consequently, the number o f panicles 
mill also be leas, Further, the length o f panicle, in 
such cases also tend to  be more. Shis w ill , eventually, 
out short the diversion o f the synthesised material 
towards the production o f grains. 1'he very necessity o f 
having more number of relatively heavier grains, that is  
essential for the ultimate realisation o f  high y ie ld , 
under such circumstances, w ill not be achieved. 1'herefore, 
the norm should he that the plant must be able to synthesise 
the required materials ln abundance and at the same time 
should not unnecessarily direct them for producing more 
o f  vegetative parts that w ill be o f low economic value.



SUMMARY
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SUHMAHT

1. She object o f the biometrical study on forty 
divergent Indica rloe varieties, carried out at thp College 
o f Agriculture, Vellayanl under the Kerala Agricultural 
UnlverBity, during June -  September 1977, is  to furnish 
the practical rice  breeder with Information on certain 
accurate and dependable criteria  for selecting the 
potentially high grain yleldera.

2. She experiment was laid out with tbe forty 
varieties (treatments) In a randomised block design with 
four replications. A sample o f ten plants na3 arson from 
each plot nhieh were planted with twentyone day old seedlings 
20 cm x 20 cm apart In four rows o f seven plants ln each,
in ohlch eighteen plants constituted thetorder.

3. Collection o f data was confined to the ten plants 
in each sample and the following variables were measured.

a) Grain yield per plant
b) Umber o f panicles per plant
c) Humber o f  grains per panicle
d) 1 0 0 0 - g r a ln  f ie ig h t

e) Duration
f) length o f panicle
g) Number o f  primary branches per panicle
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h) Percentage o f f i l le d  grains per panicle, ana 
1) Height o f the plant.

4.  She data collected, wbb tabulated, and subjected 
to the following sta tistica l analysis.

a) Calculation o f  mean for each treatment separately 
and for a ll treatments together

b) Analysis o f  variance in respect o f the nine 
variables.

5. I t  was observed that the forty varieties exhibited 
significant difference for a ll  the nine variables mentioned 
above.

6. Co-efflolont genotypic correlation was calculated 
and also the genetic parameters -  Heritabillty and,
Genetic Advance, and Genetic Gain under different 
intensities o f selection, with a view to assess the 
relative importance o f the variable in the final 
expression o f yield o f grain.

7 . She path co-efficient analysis was carried out 
after identifying the more important o f the components, and 
assigning them to  tbe f ir s t ,  second and third orders, 
based on their relative merit. For the accurate and 
dependable application of the theory of causation and e ffe ct , 
an appropriate causal scheme was formulated and from the 
values for the path co -e ffic ien t, and the relative magnitude
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and olgn (positive or negative) for the dlreot and Indlreot 
Influence o f  each o f the variable and that o f the residual 
e ffeo t, conclusions were drawn. I t  has been found that some 
o f the components included In tbe study were o f relatively 

greater Importance than others.

8 . In the light o f the results and their c r it ica l 
scrutiny, 14 has been found that a relatively short 
statursd plant with more number o f effective t i l le r s ,  
bearing more number of heavier grains on shorter panicles, 
preferably with a few primary branohes are most Ideal for 
realising high yield o f grains ln r ice .

9 . 2he Implications o f the conclusion drawn from the 
study are also discussed.
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ABSTRACT

When biometrical studies on forty divergent 
varieties of lndlea rice ( Oryza satlva L.) were 
conduoted at the College o f  Agriculture, Vellayanl 
under tbe Kerala Agricultural University during June -  
September 1977, the estimates for genotypic correlation 
o f yield and eight components, aad path co-efficient 
o f yield aad the f ir s t ,  second aad third orders o f 
components revealed that relatively short 3tatured 
plants having more number o f panicle bearing t i l le r s ,  
and more number o f heavier grains on relatively shorter 
panicles, preferably with a few primary branches, have 
been found to be ideal for a type having high grain 
yield potential. Therefore, it  Is recommended that 
selection for high grain ylelders in th is crop should 
be based on these criteria .'


