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ABSTRACT

" GUNETIC DIVERGENTE AND VARTABILITY STUDIES
IN SOYB%AN (Glycine max, (L,) Merrill) "

BY

Raiesh N, Kadu
College of Agriculture,  Pune-5
Mahatma Phule Agricultural University,
Rahuri 413722
1989

Ma jor Professor
and
Chairman,

Dr, R,D, Ghatge

Advisory Committee
Department Agricultural Botany

Major Field Cytogenetics and Plant Breeding

The study of correlation, variability and genetic diversity
for yield and its components in Soybean (Glycine max, (L, )

Merrill) was aimed at estimation of genetic coefficient of

variation, heritsbility, genetic advance and to measure the

divergence between the different genetic stocks of Soybean,



Abstract ,.,.. (Contd,) xii

Fifty eight genotypes of Scoybean (Glycine max.(L,)

Merrill) originating from different geographic regions
were gselaected from the germplasm maintained by the
Maharashtra Association for Cultivation of Sciences, Pune
and were grown in a Kharif season (1988) ina Randomised
Block Design with three renlications, Observations were
recorded for days to fifty per cent flowering, days to
maturity, plant height, plant spread, plant index, leaf
length, leaf breadth, harvest index, number of branches on
main stem, number of pods per plant, number of seeds per
plant, leaf length, number of seeds per pod, test weight
(100 seed weight), biclogical weight and grain yield,

The data on range of variability and significance of
means indicated sufficient variability present in the
genotype, The estimates of G,C,V, were low as compared to
P.,C,V, Very high estimates of heritability were obtained
for the character days to fifty per cent flowering, while
higher heritability estimates were recnrded for the characters
days to maturity, plant height, plant index, leaf length,
leaf breadth, and medium estimates wegre reccrded for the
characters plant spread and test weight, The estimates of
genetic advance were high for the characters numbe¢r of seeds
per plant and plant height and moderate for days to fifty
per cent flowering, days to maturity, number of pods per
plant, biological weight, Moderate to high heritability

values with high genetic advance were observed for the



Abstract ,... (Contd,) xiii

characters plant height, thus indicating additive genetic

control for this character,

Grain yield per vlant had highly sipnificant positive
association with the characters, days to maturity, plant
spread, leaf length, number of pods per plant, number of
sesds per pod, 100 seed weight and biological weight,
Grain yield per plant had significant positive association
with the characters days to fifty per cent flowering, leaf

length and plant spread,

The D2 statistics showed that there was adequate
diversity among the strains with D2 values ranging from
L,3L to 772,22, on the basis of these values fifty eight

strains under study were grouped in seven clusters,

On the basis of D2 values and cluster means a crossing

programme has been suggested to evolve the better strain,

(Pages 1 to 90)









CHAPTER 1
INTRCDUCTION

Soybean (Glycine max (L,) Merrill) is often designated
as a 'miracle bean' or 'golden bhean' containing more than
LO per cent proteins and 20 per cent oil, It is one of the
most efficient orotein producing crovps, yielding three times
more proteins than wheat, rice or maize, OSoya-proteins are
richer in lysine and tryptophan contents than that of cereals

(Cowan, 1973},

Soybean tops both in area and oil production among the
oilseesd crops of the world, In 1984-85, it was grown on an
area of 52,67 million hectares with 87,722 million tonnes of
prcduction in the world (Bhatnagar, 1987). The main countries
growing Soybean are U ,S A, Brazil and Argentina accounting

for more than 80 per cent of the world production, Other

countries are U,5 5 R,, Bulgaria, Romania and Yugoslavia in

L]
Eastern Europe; Indonesia, Japan, China, Korea, Thiland and
India in Asia; Egypt in North Africa and Mexico, Paraguay,

Columbia, Uruguay and Equador in Latin America,

It is not a new crop in India, Black Soybean is being
cultivated for ages in low hills of ¥Xumaon and Garhwal regions
of Uttar Pradesh, the foot hills of Himalayas and some
scattered pockets of Central India, The total area under
Soybean in India was 1.3 million hectares with annual production
of 0.994 million tonnes (Bhatnagar, 1987), Madhya Pradesh and

Uttar Pradesh are two leading States for Soybean production,
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However, it is also grown in other States viz, Rajasthan,
Himachal Pradesh, Bihar and Karnataka, In Maharashtra, it is
grown on more than 15,000 hectares with annual production of
11,400 tonnes in 1985-86 (Godbole, 1986), Ths average yisld
is 0,76 tonnes per hactare which is very low compared to world

average of 1,7 tonnes per hectare,

In 1967, Indian Council of Agricultural Research, New Delhi
launched an Inter-disciplinary 'All India Co-ordinated Research
Projects on Soybean' and the whole country was divided into the

following four zones on the agro-climatic hasis :

(1) Northern Hill Zone

Himachal Pradesh, Jammu and Kashmir
and Delhi,

(2) Northern Plain Zone

Uttar Pradesh, Puniab, Bihar,

Haryana and West Rengal,

(3) Central Zone - Maharashtra, Madhya Pradesh.
Gujarat ~nd Rajasthan,

(L) Southern Zone - Karnataka, Tamil Nadu, Andhra

Pradesh and Crissa,

The exact origin of the cultivated form of the Soybean is
unknown, Although a statement 'the Soybean is native of
BEastern Asia' is frequently transferred from one publication to

another, there is no uranimity, Glycine ussuriensis, the

progenitor of G, max was known to occur in China, Manchuria,
and Korea (Piper and Morse, 1923), Fukuda (1933) argued that
Manchuria was the centre of origin of G, gracilis, a closely



related species, as numerous varieties of soybean having
primitive characters were grown in Manchuria, Vavillov
(1949-50) considered central and western China as centres of

origin, According to Hymowitz (1970) G, ussuriensis grows

wild in Korea, Taiwan, Japan, throughout Yangtage Valley, the

north-eastern provinces of China and adjiacent aress of U,S S R,

Linnaeus {1737) in his book 'Genera Plantarum' proposed
the name Glycine, He has dmscribed the Soybean plant (in his
species 'Plantarum' (1753) as Phaseolus max. Later he changed
it to Dolichos soja, However, K rther botanists did not agree

with this nomenclature, The botanical name Glycine max was

proposed by Merrill in 1917, which is accepted for the cultivated
sppcies of soybean, It belongs to family Leguminoseaer, sub-
family Papilionaceas, Verdcourt (1966, 1970) listed the following

species of Glycine with their chromocsome numbers shown against

them,
I, Sub-genus ~ Glycine ’n
1) G, clardestina LO
G, clandestina var, gericesa
2) G, falcata 40
3) G, latrobeans L0
L) G, canescens L0
5) G, tabacina 4LC, 80
6) G, tomentelia 38, 40

II, Sub-genus - Soi¥
7) G. soja (G, ussuriensis) L0
8) G. max L0
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Glycine max was suggested to be polyploid derived from
one or more diploid ancesters with 2n = 20, G, max appears to
favour a polyploid origin due to its chromosome number and many
species in the sub-~-family Papilionaceae have basic chromosome

numbers of X = 8, 10, 11 and 12 (Darlington and Whjlie, 1955),

Soybean is mainly used for oil and vroteins, Soybean oil
products are used in the preparation cof antibiotics, margarin,
salad oil, bakery products, oharmaceuticals, printing inks,
soaps, yeast, alcohol, paints, rubber, gasoline and sterols
(Howard, 1961), while proteins are used in confectionary, baby
food, livestock and poultry feed, protein isolates (minimum 70
per cent proteins), protein concentrates (mirimum 90 per cent
proteins), milk substitutes and beverages, It i{s also used in
the preparation of non-fermented Soyfoods like tofu, soymilk
yuba, kinaco, sprouts and green soybean and fermented Soyfoods

like misa, soya-~-sauce and temph,

Soybean is used in the field of medicine as erowth media
in production of antibioties such as penicillin, streptomycin,
nevoliyamycin, nystalin, erythromycin, oxytetracyclin, meomycin,
condicline. actidione etc, all over the world (Singh and Bajaj,
1969), Soyfat is used in the preparation of lecithin, soygurts,

butter, soycoffee, sweets, grease soy-sauce and soy-curds, etc,

Being a leguminous crop soybean acts ags g natural csoil
fertilizer, The root nodule bacteria, Rhizobium japonicum fix
and add about 50 kg nitrogen per hectare from atmosvhere to the

soil, These bacteria also synthesize a substance called
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'Rhizobitoxine' which is pciscnous to other neighbouring plants,

Hence, it is considered as natural weed killer (Anonymous, 1969),

India imports 1,5 million tonnes of edible o0il annually to
meet domestic requirements, It is estimated that annual reqguire-
ment of edible oil by 2,000 A, D, would be 4,2 to 6,2 million
tonnes, for which 24 million tonnes of o0il seeds would be required
as against the present vroduction of 12 million tonnes, Soybean
is an important oil seed and protein crop, Hence, K its cultivetion
is speedily increasing in the country, with 1,2 million hectares

area and C,994 million torres of annual production (Bhatnagar, 19

The studies reported in this dissertation were undertaken
in 58 cultivars of soybean to investigate the extent of variability
and correlation coefficients between the yield and its components
and also amongst the different yield contributing characters,
wrich would behelpful 1in selection of the variable material
aveilable and in formulating a su~cessful breeding prosramme for

the improvement of this crop,

The present study therefore was planned with the following

objectives :

(1) To estimate the degree and magnitude of genetic variability

in morphological characters,

(2) To work out the genotypic, phenotypic &nd envirocnmental

correlation coefficients among the various characters,



(3)

(&)

(5)

(6)
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To estimate the genetic parameter like heritability and

genetic advance,

To measure the divérgance between different genetic stocks

of soybean,

To group different soybean lines in suitable clusters on

their relative divergencs,

To suggest suitable hybridization progrsmme on the basis

of inter-cluster values and cluster mean,
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CHAPTER 2
REVIEW OF LITERATURE
2.1 Origin and Geographical Distribution of Soybean

v// Piper and Morse (1923) proposed that Soybean was a native
of Eastern Asia as the wild form of Soybean (Glycine ussuriensis)
is known to occur in China, Manchuria and Korea, According to
Fukuda (1933) Manchuria was the centre of origin since it showed
diversity in Soybean forms; while, Vavillov (1935) described that
Soybean is native of China, Ting (1946) repcrted that the wild
Soybean (Glycine ussuriensis) was widely distributed throughout
the Yantze Valley, where it grows with the bushes, The species
was prostrate in growth habit having long fine twining stems and

small oblong hard seed with sooty black colour,

2.2 Assessment of Genetic Vgriability by Statistical criteria

in crop plants

Bartley and Weber (1952) made crosses among three varieties

viz, Ottawa Mendrian, Hawkege and Lincoln of Glycine max for

studying variability of agronomic characters in successive
generations and they found that segregation for seed yield,
maturity, plant height and degree of lodging showed differences
between two F, progenies, within each F3 family, While, within
family, variances were significantly laerger than environmental

variances to permit selection within families in most of the cases
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Johnson et al, (1955) estimated genetics and environmental
variability in Soybean by using two F3 populations of Soybean,
They evaluated 24 characters in the Fh and F5 generations and
concluded that genetic variance obtained in different environment
were less consistent, and the estimates of genotype x environment
interaction were higher for yield than other important characters
Heritability of yield was lower than other important charscters,
But the expected genetic advance expressed in percentage of mean
was higher for yield than for per cent o0il and proteins and

iodine number of the oil,

Sevecenko (1964) studied the intra-variatal variability for
five characters of Soybean by using a number of progenies of
Har'kar 149, divergent lines from the basic type and stated that
most of them proved to be natural hybrids and the origin of some
forms could be explained by spontaneous mutation, The family
H~58-9 ripening 24 days earlier than the initial variety, had

large see~ds and high protein content, probably arose by mutation,

Mjakusko (1968) examined the role of intra-varietal
variability in breeding Soybean for increasing oil and protein
content, They selected single plant progenies from the cultivar
VN11lEK1l, which were uniform in many morphological features but
varied in growing period, height, number of pods per plant, 1000
serd weight, o0il and protein content, In many lines, variation
was confined to certain charscters, and the lines with the best
combinations were selacted, Some of the progenies were found to

be natural hybrids, Examination of other cultivars showed that
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the progenies with high o0il content were more variable in oil
content than protein, whereas for those with high protein content
the cpnosite was true, Selection from Komsomolka produced lines
with 25,0 - 26,2 per cent oil, Variation was greater in new

cultivars having hybrid origin than old established forms,

Bulah and Aristrarkova (1970) studied the variability for
quantitative characters in Soybean, The analysis of eighteen
characters was carried out in ten cultivars, belonging to
different ecotypes, grown under different conditions of photo-
period and other conditions, They reported that varietal
differences were greatest for 100 seed weight, The variability
was determined almost exclusively by cultivar rather than
environment for the characters such as angle of a insertion of

branches, stem diameter, and pod length,

Comacho (1971) worked on genetic variance and heritability
of vegetative and reproductive characters of Soybean in three
generations of the crosses, Hill x PI 274 and Hill x 474, He
observed that variability was greater for plant height than for
the reproductive period, The additive variances were sufficient
to allow satisfactory progress in selectinn, although herit-
ability was low, Lal and Haque (1972) studied 36 varieties of
Soybean for genotypic and phenotypic variability, broad sense
heritability and genetic advance for ten characters, The result
showed that selection for leaf number, total leaf area, period

of flowering, plant height, 100 sesd weight and number of days
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to flowering wrss sffective, Malhotra (1973) reported significant
differences between 37 varieties of Soybean for all six characters
studied, The number of pods/plant and seed yield had the highest

coefficient of genetic variation,

Rao (1974) carried out analysis of genetic variability for
eight characters in seven varietiaes and seven F2 derivatives,
He observed that plant height and number of pods or seed/plant
showed the highest genetic variability, Similarly, plant height,
se~d yield and number of branches/plant, number of pods or seeds
per plant gave high estimates of heritability and genetic advance
Seed yield was significantly associated with all the other

characters except 100 seed weight,

Kovacheva (1975) collected data on 80 plants from esach of
the varieties grown at Russia for three years to study the
variability of some characters in Soybean and concluded that
variability within varieties was greatest in respect of number
of pods/plant, number of se~ds/plant and seed yield/plant, The
variety Kabul gave the highest yield while, the variability in
seed yield/plant was greatest in Pavlikeni-2, Ala (1977) studied
variation in seed weight in Soybean due to mutagenic treatment
and found that genetic variation in seed weight was higher in
population of irradiated seed than the control, From Mh
generation he selected seeds having higher and lower weight,

He observed that the change in the mean value of the charscter
was greater in all cases in the trested population, Tanaka

et al, (1978) studied seascnal variaticn in seed yield of Soybean
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at two locations and found that the yield and number of pods/plant
were correlated, They further observed that factors contributing

to both variability and adaptability differed among the varieties,

Upadhyaya and Singh (1979) studied induced variability in MB
populations grown from v irradiated seed of seven cultivars of
Soybean and concluded that it did not differ from corresnonding
control populations for sach of the severalaquantitative characters
However, the total variances within populations were higher in the

pepulation grown from irradiated seed, -

Kaing (1980) examined 175 cultivars of G. max. 39 collections
of G. soja and five of G, Jjavanica for analysis variation by gel
electrophoresis, Four alleles (F, S, null-l and null-2) were
found at the Am; locus in G, max, and two (F and 8) in G. sois,

G, jasvanica was monomorphii for null, He further found that a
total of 84,5 per cent of the cultivars were fixad for the F,

S allele and 0,5 per cent for the

allele, 15 par cent for the
null-2 allele, Of the 39 collections of G, soja, 18 were
monomorphii for the F allele and seven for the S allele while,
fourteen were polymorphic, Heterozygous seeds ware found in only

geven of the fourteen polymorphic populations,

Mosca et al, (19€1) studied the variation in the oil and
protein content of the whole seed in 36 varieties of Soybean with
two sowing dates for two years and concluded that sowing date

had no consistent affect on o0il and protein content,
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Boerma and Hussey (1983) studie~d genetic variation in Soybean
for tolerance to Soybean cyst nematode and pointed out the

differences in tolerance to Heterodera glvcines, They found that

81 cultivars were susceptible and new introduction in maturity
group V-VIII PI 197100 was the most tolersnt, Cokar 156 and

Wright weres more tolerant,

Sharma et al. (198L) studied genetic variation, correlation
and regression in fourteen U,S, varieties and a local variety,
They also worked on selaction of exotiec Soybean for yield/ha and
four related traits, and reported that pods/plant and days to
maturity contributed most to seed yield in the foreign varieties

avamined by them,

Upadhyaya (1985) reported induced genetic variability for oi.
content in Scybean, He found that seed treatment with 20 krad
Y rays significantly increased seed o0il content in Bragg, Patil
and Raut (1985) studied induced variation in M, generatiocn of
variety Kalitur of Soybean and concluded that the 31 plants
(out of 14957) had ereen seed coat, while remainder were grouped

into yellow, green, brown or black seed coat,

Rasaily et »l, (1986) studied genetic variability, in 20
genotypes of Soybean, on yvisld/plant and other twelve ralated
characters, They observed that genotypic variability was
considerable for height, seed yield and number of brsnches, nodes
and pods/plant, Heritability was high for height, number of

nodes, days to flowering and days to maturity,
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Vidal (1986) worked on genetic variability in Soybean of
Subgenera Glycine soja with Glycine max, They reportead that
there wss slight variability among cultivars from the U,T A,
whereas, it was more in the material from China, Javan and the
U.5.S R, or Central Europe, The interesting characteristics in
the latter group were cold resistance, esrliness and insensitivity

to photo-period,

Malik and Singh (1987) studisd genetic variability in inter-
specific crosses between Glycine soja and three varieties of
G, max, of Soybean for yield/plant and six yield related and
guality characﬁers, and found that the F2 population was more
variable than the parents and further observed that seed weight

had the highest broad sense heritability (98 per cent),

2.3 Asgsessment of Correlation by Statistical Criteria in Crop

plants

The association of characters, which is statistieally
determined by correlation studies, has always been a useful
tocl for selecting desirable genotypes, The pod yield in
eroundnut, a complex character, depends on a number of component
characters, therefore, direct selection for this character is
often misleading, Hence indirect methods such as determining the
associat;on between less variable plant characteristics and yield
are adopted, Moreover, a character is influenced by a series of
other variables which are variously associated with one ancther
and hence the estimation of correlation between pod yield and its

compcnents indicates their relative contribution to pod yield,
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Some gttempts are made here to review the vublished literature
on correlation studies in groundnut genotypes of different growth

habits,

Johnson et al, (1955) studied genotypic and phenotypic
correlation of 24 characters in two population of the FL
generation of Soybean, They evaluated one population at two
locations and the other at three; and cbserved that the genotyvic
correlations were slightly higher than the phenotypic correlation

for yield and oil content,

Bhatta-et al, (1968) studied 130 indigenous and exotic
divergent cultivars of Soybean for estimation of correlation for
four characters and found that in general, genotypic coefficient
was found to be higher than phenotypic and environmental, Pod
number and 100 seed weight were suitable characters for selection

for improvement in seed yield,

Arora et al, (1970) worked out the correlation in 50 geno-
typically diverse types and observed that correlation between oil
and protein percentage and between o0il and mineral content were

negative and significant respectively,

Gopani and Kabaria (1970) estimated the correlation of yield
with agronomic characters in Soybean by using six genotypes and
reported positively significant, simple and multiple correlation
coefficients of yield with number of seed, number of pods and
number of branches per plant, The oil content, the 100 seed

weight, height and the number of seeds per pod were negatively
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associated with yield in different varieties, Ahmad and Khan
(1971) studied six characters in 72 varieties of Soybean and
showed significant and positive correlations between seed yield
per plant with plant height  time of maturity, seed index and

the number of pods per plant, seeds per plant and seed per pod,

Thseng and Hosokawa (1972) reported the high positive
correlations between node number, pod number on main stem and
plant, seed number per plant and seed yield, Similarly, between
petiole lenegth, leaflet length, seed weight and erowth habit
index, while studying genetic correlation ir F2 gernaration of
crosses between indeterminate and determinate types of Soybean

varieties,

Xozak (1973) worked on phenotypic corrslation between
quantitative characters in wild and cultivated species of
Soybean and their inter-specific hybrids, He studied eight
characters in the cultivated species and Glycine ussuriensis
and also their hybrids, He found that the correlation between
phenotypic characters in the inter-specific hybrids weres higher

than in the parents,

Marin (1975) studied the crosses cf Williams x T-68-686 and
C-881 x T-68-474 in Fy, F,, BC; and BC, generations of Soybean
for correlation between some guantitative characters and reported
that height was having slight correlation with the number of
pods and se~ds per plant while significant correlation was not
found between the height of pod insertion and either yield or

any component thereof,
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Aristrarkova (1974) worked on correlation of ten characters
of Soybeanband found close positive intra-varietal correlations
between length and width of leaf blade, yield and number of pods
per plant, number of leaves per plant and number of pods pef
plant, length of inflorescence and number of flowers per
inflorescence end durstion of @mergémg? . flower and ripening.
The revefse correlation between seed size and number of pods per
plant was found to be an gbstacle in hreeding for yield and bold

seedness,

Jyang,(1977) observed pcsiti?n correlation between protein
and K,0, ash, moisture and P,0g and ash contents in seeds, Fat
and Cao, ash, K20 and moisture, Ca0 and moisture, Mgo and ash
contents were negatively correlated during his study on '

correlation between various chemical contents,

Shettar et al, (1978) studied correlation in ten characters

of 21 vafietiee of Soybean and reported that yield per plant was

‘positively correlated with number of nodes, branches, and*péds

per plant, each of these three traits was highly correlated with
the other two and also with height, height of first node above
the grou#d and seed number per plant, Similarly, weight of 100
seed wasgﬁégatively correlated with all traits except pod number

per plant and seed yield per plant,

Lee (1939) worked on genetic correlation between leaf index
and number of seeds par pod in Fl and F2 generation of three

cultivarg of Soybean and showed that thé long narrow leaflet was
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controlled by a single recessive gene, Segregation for
number of seeds per pod showed a normal distribution and there
was a highly significant correlation between leaf index and

number of seeds per pod,

Schpaugh and Wilcox (1980) studied relationship between
harvest indices ard other plant characteristics in Soybean by
taking 24 indeterminate, semi-determinate and determinate
varietiss of G, max, They observed that harvest index was
significantly correlated with actual harvest index while hoth
harvest indices were negatively correlatéd with biolozical ~nd
vegetative yield, (above ground dry matter, including and
excluding seed respectively), straw and leaf weiprht, maturity
and plant height, Further, they observed that these six
charzcters vere positively correlated with each other, However,

growth habit and harvest index were not correlated,

Barbind et al, (1981) studied the correlation and
regression on six yield contributing characters in sixteen
variatiné in Soybean, They concluded from analysis of data that
number of days to maturity was significantly and peositively

correlated with yield,

Alam et al, (1983) studied correlation be:iween yisld and som
apronomic characters in two F2 population from intra-varietal
crosses of Soybean and concluded that earliness, height, the
number of branches, and seed per plant, number of pods per pned an

sesd 0il content showed significant correlation with seed vield,
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Gai and Fehr (198L) worked on the resvonse of senotypic
correlation for yield in Sovbhean and found that correlation
between yield and several of its components chaneed from
significant to non-significant and vice versa between the
parental population and the superior selection, Correlation
between height and both maturity and lodging score were signi-
ficant in all three cycles, The positive correlation between
yiesld and 100 seed weight became closer leading to closer
correlation between 100 seed weight and hoth lodeging =core and

height,

Liu_z} E&’ (1985) reported that the genotypic coefficient
of variation was significant for nine yield components of 58
cultivars of Soybean, Path analysis indicated that number of
saeds per plant and 100 seed weight had a positive direct effect
on seed weight per plant, Musorina and Kovalevich (1986) worked
on breeding Soybean for earliness, They selected 1700 forms of
which 33 were very early, L9 as early and L7 as mid-early in
growth period (79-122 days). They found high and regative
correlation (r = =0,79) batween shortness of veestative period
and yield, A vegetative period of 100-127 days proved to be
best for productivity, K 7196 and I 419370 were identified =s
earlier (26-40 days), higher yielding and higher in seed oil and

protein content than Komosomalka,

Musorina (1987) studied the variation in protein content of
the seed among 18 varieties of Soybean and revealed that the
character, protein content of serd was 46 per cent conditioned

by genotype, environmental condition, durstion of growth pericd
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was negatively correlated with 01l content of the seed

(r = -0,64 to -0,87) and yield (-0,28 to -0,73),

2.4 Assessment of Heritability by Statistical Criteria in

crop plants

The concept of heritability is widely used in plant breeding
to estimate the contribution of genetic variance to the total
rhenotypic variance, In other words it measures the relative

importance of heredity and environment,

In practice, heritability may be axpressed as the ratio of
additive genetic variance to the total phenotypic variance in
'narrow' sense qnd the ratio of genotypic variance to phenotypic
gsariance in 'broad' sense, Theoretically, when the heritability
is high, reliance should be placed relatively more on selecticn,
Usefulness of heritability depends on their reliability in

predicting progress under selection,

Caviness (1969) wcrked on heritability of pod dehiscence and
{its associaticn with some agronomic characters in Scybean, Threy
selected parents Fl, 52, F'3 plants from four crosses involving
G, max, and G, ussuriensis, Their results showed that broad
sense heritability estimates for pod dehiscence, date of
flowering, date of maturity and days from flowering to maturity
were generally high., Comacho (1971) studied plant height at
flowering, and length of reproductive period in FQ, F3, FL of the
crosses Hill x PI 27L and Hill x 474 and observed that heritabili

was less for plant height than for the reprocductive period,



Thseng and Hosokawa (1972) revealed from the crosses
Sangowase x Horosoy, Saikai 22 x Kokuiku 44 and Takachinggaha x
Horosoy that heritability of all seventeen characters was high

66,79 per cent, except for branch number,

Kaw and Menon (1978) studied the heritability of nine
agronomic characters of 37 varisties in G, max. and reported
moderate to high estimates of heritability and a genetic advance
for the number cf pods or branch per plant, seed yield, pnlant
height and node number, Martin and Wilcox (1973) worked on
heritability of lowest pod height i{n Soybean and noted that
heritability estimates for lowest pod height in crosses were
slightly greater than those for seed yield and seed size in the F
gereration, while in the third cross, although the heritability
estimates for lowest pod weight was lower than in the other two
crosses, it was hirher than that for yield in both the F, snd

F3 generation,

Nishida and Abe (1974) while studying linearity of herit-
ability, observed the relaticnship between the skewness in the
distribution of genotypic and environmental values, The
linearity of heritability of genotypic values and phenotypic
values shown that the skewness of the distribution was a cause

of caxvilinearity in heritsbility,

Vishwanatha et al, (1975) concluded from heritability studies
in 21 varieties of Soybean, that yield would be most effectively

improved by selectior for number of beans and pods per plant,
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plant height, node number per plant and 100 seed weight which

were highly heritable and controlled by additive gene action,

Bays (1976) studied heritability of several quantitative
characters in segregating population in the crosses Hill x Bragg
and Hood x Bragg of Scybean and reported that, apart from yield,

the heritabilities of characters were high and consistent,

Miku (1978) studied heritability in theeleven Soybean hybrids
and observed that it was high for duration of the period from
emergence to flowering, plant height, height of insertion of the
lowest pods, number of lateral branches, fruiting nodes and pods
and seed weight, Karazegwa and Caviness (1G79) worked on genetic
variability for resistance to propanil injiury inh Soybean, They
made crosses among resistant types (R) Lec 68 and Hill and
Susceptible (S) Devis and York and found that htroad sense
haritability estimates for propanil injury in progeny from S x R
crosses ranged from 38 per cent to 50 per cent, while for those

from S x S and R x R crosses were almost O per cent,

Takagi et al, (1979) estimated heritabilities of 95 per cent
for oleic and linoleic and 71 per cent for linoleic acid content
in 172 varieties of Soybean, Reotan Sing et al, (1920) studied
heritability for fodder yield and component characters in Soybean
and they studied 15 fodder characters in 36 varieties scwn at two
sowing dates, and found that heritabilities and genetic advance
were high for leaf number, green and dry leaf weights, green and
dry stem weights and green fodder and dfy matter yields after

both sowing,
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Harrison et al, (1981) worked on heritability of csnovpy
apparent photo-synthesis and its relaticnship to seed yield in
34 F3 lines from each of the crosses Dare x Forrest (Cross V)
and Traecy x Davis (Cross VI) of Srybean, They found that
heritabilities based on variance components were significantly
correlated in both crosses, Fisenko (1982) studied heritability
of characters in F3 and Fh generation of Soybean and observed the
heritability estimates in the population derived by crossing the

parents differed in most of the eccnomic characters,

Alam et al, (1984) carried out the heritability studies of
yield components, protein and oil content in six parental varietie
of Soybean, three crosses and the F,, F,, BC, and BC, populaticns
derived from them, The heritability of these characters were
found to be low, The 0il and protein content chara~ters were
highly heritable, Additivity being more important in their
control than dominance or epistasis, The broad base coefficient
reached H = 0,64 and 0,68 respectively in Corsoy x Merit and the
narrow sense coefficient for protein percentage reached C,67 in

the same cross,

Ronis et al, (1985) studied heritability of total and fixed
nitrogen content of the seed in the two Soybean population, one
derived from a cross of high and low nitrogen fixing parents
grown for two years and other derived from a cross of intermediate
nitroeen fixing parents one year only, They measured the broad
sense heritability estimates of fixed nitrogen content of the

seed which was ranged from 0,53 tc 0,60,
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Belic et al, (1986) analys=ed heritsbility values of seed
yield and its several components in six parentsl varieties and
their Fl and F2 progenies from & half diallel cross in Soybean,
Their studies revealed that selection for the characters viz,
plant height and height of the lowest pod would be effective
a8 early as in F2 ard F3 generation but that for the other

characters it should not be effective bafore the F5 generation,

Pushpendra and Hariharram (1987) studied on genatic
components of variation for certain yield contributing traits
in Soybean and obtained the large heritability values for
plant height, seed weight and davs to flowering suggesting that

selection for these traits would be more effective,
2.5 Concept of Genetic Divergence

The concept of D2 statistic for messuring the divergence
between the two populations was first given by Mahalnobis (1930),
The main cause of the divergence is ultimately the function of
change in gene frequency between different populations, This
extent of change in gene frequency depends on the differential
effect of evolutionary forces, which act on the population, In
natural pollination, the frequency of given gene is determined
by its relative contribution in the total adaption of individuals
to their environment, Individuals which show more fitness
contribute more than those having less fitness to the population

gene pool (Lush, 1949),
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2.6 Assessment of Genetic Diversity by Statistical Criteria

in crop plants :

Allard (1961) studied the relationship between genetic
diversity and consistency of performance in different environ-
ments by using three distinct levels of genetic diversity, He
concluded that genetic diversity and productivity were complexly
related and further stated that many factors determined the
productivity of mixed populations, While, genetic diversity
and stability, appeared more simply related, irrespective of

number of characteristics of the components involved,

Murty (1965) examined heterosis and combining ability in
relation to genetic divergence in flue cured tobacco and found
that degree of heterosis could be related to the magnitude of

divergence between the parents ags measured by Dz.

Murty and Arunachalam (1966) stated that genetic drift and
selection in different environments could cause greater diversity

among genotypes than their geographical distance,

Anand and Murty (1968) used D? statistics in 55 populations
consisting of ten parents and all possible F1 hybrid combinations
in linseed, Their analysis revealed that the diversity amongst
the parents was mostly reflected in the corresronding Fl's also,
They observed considerable diversity amongst the parents which

were not necessarily related to their geographical diversity,

Zimmer and Uris (1969) reported several new sources of rust

resistance in Safflower, They found that Fl plants of crosses
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between resistant lines, having different genetic sources for
resistance and rust susceptible lines were more or less equal

in resistance to the resistant parents,

Shwe ot al, (1972) carried out thes multi-variate analysis
of the nature of divergence among sixteen varieties of Scybean
for eleven characters, On the basis of the differences in the
cluster means, the characters such as number of nodes, number of
pods per plant, plant height  plant habit, 100 seed weight and
days to fifty per cent flowering were found to be major factors
of differentiation, They further observed that the clustering
pattern of the varieties did not follow their geoeraphic

distribution,

Verma et al, (1972) showed the restricted distribution of
Soybean mainly to its photo-sensitivity requiring a minimum
period of eight to ten hours of darkness for flowering, They
opined that there are wide fluctuations in maturity of the same
variety in different locations within a narrow range of latitudes
They felt that the information on the nature of adoption and the
factors for divergence, among the elite varieties found to be
adopted to a range of environments, This would be useful to
identify characters, other thar photo-sensitivity, which are

important in genetic diversivy,
MPKV LIBRARY
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localities and two fertility levels, The centroid method of
factor analysis showed that days to flowering, days to maturity,
and days from flowering to maturity accounted for 91 per cent

of the total communality in the genotypic matrix, The main
difference was due to the contribution of the first factor, other
important characters for genetic divergence were synchrony of
flowering, primary branches, 100 grain weight, specific gravity

of seed weight and pods number per plant,

Chaudhary and Singh (1975) studisd generzlized distanece in
some varieties of Barley and their Fl's including reciprocal
crosses, They found that the recivrocal erosses included in
separate groups, indicated the role of cytoplasmic effect in
causing genetic diversity in metric traits, They also reported
that there was no consistent relationship between the varietal

divergence and heterosis for yield expressed by their hybrids,

Chauhan (1976) while studying genetic divergence and
heterosis in Soybean, pointed out the importance of selection of
parents on the basis of egeneralized distance to get heterotic
effects in Fl and larger frequency of better segregants 4in

subsequent generations,

Narsinghani et al, (1972) used multi-variate analysis in
pea and concluded that the grouping pattern of varieties was
guite at random, They further showed that the geoegraphic and

gonetic diversity were not related,



- 27 -

Singh et al, (1979) studied genetic divergence in thirty
five spontaneous ard induced mutatants of rice by D? analysis
and speculated that genetic drift and seclection in different
environments caused greater diversity rather than geogravhic

isolation,

Asthana and Pandey (192C) used D2 analysis in a set of forty
varieties of linseed for grcuping them into different clusters,
They revealed that the varieties from different sources were
grouped into one cluster while the varieties from the same source
were distributed over different clusters, They further suggested
that the genotypic and genetic diver=sity were not necessarily
related, They stated that it was due to freguent exchange of
brerding material from one place to another, 6K while its further
selegtion in different geogravhic regions could result in genetic
drift., Thus they emphasized the selection of varieties for
hybridization should be based on genetic diversity ratter than

geographic diversity,

Dixit (1980) observed that the genetic divergence for yield
and its components was high in the six charz-ters of 21 varieties

of (Lentil culinaris), The number of primary branches contributed

to the total divergence followed by yield per plant, Yven though
the varieties were assigned to eight clusters, the grouping did

not follow geographical distribution,

Asawa et al, (1921) used D? to analyse divergence in yield

and four yield components among seven pure lines and their F2
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derivatives of Cicer agrietinum, Yield per plant and 100 seed
weight contributed 85,9 per cent and 14 per cent respectively
to genetic divergence, The varieties JC, 81 and JC, 82 were

good generzal combiner for all these characters,

Chauhan and Singh (1982) studied twenty F, crosses and
their seventeen F2 populations involving high, moderate and low
diverse parents in Soybean, They found that highly divergent
varieties were having high h»t@rosis for most of the charactera
but maximum hetercsis was not observed in crosses of most |
divergent types, but it was shown by crosses betwoen moderatﬁly
divergent parents, Thoy also noticed that crosses within V
clusters showed}low heterosis, Similarly, they obscrvnd qrnatar
variability in F, for most of the characters in those crosses

1nvolv1nggmoderatp to highl9 divergant‘parants:

Chauhan (1983) dnacribed the~§rouping of six parents, 'thﬁir
fifteen hybrids and twnlva F2 populatione of Glycine max by

Mahalnobis D2 He concludad that sead size had ccntributnd
maximum to the total divergnnea followed by days to fifty per

cent flowering,

Rautygg.gi, (1984) studied the thirty six genotypes of
Soybean representing geographic régions for geﬁétic divergence

using D2 statistics, They grouped variable genétyp&s in twelve

- clusters which were not specific to their geogréphicfdistribution

or origin, They found that EC 2586, EBC 1077, P150-2LA and

IC-10037 were most divergent parents and further stated the
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possibility of utilising them in future Soybean breeding vrogramme

Bartual et al, (1985) worked out the multi-variate analysis
in 125 lines of Soybean sown on two dates in each of two
consecutive years, They observed that late maturing variaties
showed the best adoption to the ecological condition, The days
to maturity, plant height, protein per cent and oil content

contributed relatively more to the genetic diversity,

Malik et al., (1985) revealed that in pigeon pea, though
geographic distribution could not be taken as g sole criterian
of genetic diversity, the importance of farmer éould still be
traced, They described that character constellation might be
associated with a8 psrticular region in nature and may loose

their individuality under human interference,

Balyan and Singh (1986) studied forty eight Indian genotyves
of lentil for genetic divergence and they grouvned the genotypes
into twelve clusters using Mahalnobis D7 statistics, The largest
cluster contained fourteen genotypes while genotypes L-9-12,

J, L, 53, L, 1205-A, PKVL-1 and L ,G, 103 appeared genetically
divergent from the rest and formed individual cluster, They
found that the data are useful for choosing genetically diverse

parents for hybridization,









-30-
CHAPTER 3
MATRRIALS AND METHODS
3.1 Material used for study

The present studies were undertaken to know the genetic
variability, correlation and divergence in the available germ-
plzsm of Soybean, The expsrimental material for the vresent
investigation included fifty eight promising grnotypes of
Soybean (Glycine max (L,) Merrill,), which were obtained from

Maharashtrs Agsociation for Cultivation of Sciences, Pune
(Maharashtra State), They represented different Soybean types
with respect to erowth habit, height, seed size, se~d colour,

etc. and have besn anlisted in Table 1,
3.2 Experimental design

The fifty eight lines wer~ sown on 2nd July, 1987 in
randomised block design, with three replications in two tire
system, Yach replication was having 12 blocks and the size of
each block was 3,0 to 2,7 m2. Fach block consisted of six rows
spaced 45 cm apart, The plant to plant distance within a row
was 10 cm, Five plants were randomly selected from each
experimental block for recording observations, A basal dose of
20 kg N, and 80 kg phosphorus per hectare was given, Rizhobium
culture was also used before sowing the seeds, One irrigation
was given immediately after sowing to ensure good germination,
The recommended agronomic practices such as weeding, inter-

culturing and plant protection measures were followed as and
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Table 1, Name of Genotype/Parentage with their origin,
Sr No, G@notype/Parentage Geographic Source

1) I.C, 2065 Kalimpong
2) J.S, 72-451 Unknown

3) E,C, 2581 U.S.A,

L) E.C. 18594 Nepal

5) T.C. 2043 Kanpur

6) E.C. 95837 Gochar

7) I.C., 9451 Sikkim

8) E.C. 39757 Italy

9) E,C, 34039 U,S.A,

10) E.C, 7034 Australia
11) E.C, 3,082 Hungary
12) E.C. 37941 U.S.A,

13) E.C, 18735 Nepal

14) I.C., 15088 Unknown
15) E ,C. 30194 U,S.A,
16) E.C., 39494 Unknown
17) %,C, 7027 Australia
18) 5.C. 16697 U,S.A,
19) E,.C, 57104 U,S,A,

20) P,L,S.0, 32 Jogindarpur
21) E.C. 14L6S Australia
22) I.Cc. 10675 Nefa

23) E.C, 7025 Australia
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Table 1, Contd .....
Sr No, Genotype/Parentage Geographic Scurce

2L) P K. 73-55 Unknown
25) P.L.,S.0, 56 Baramula
26) E.C. 100785 U,S.A,
27) E.C. 37065 U,S,5.R,
28) I.C., 7217 Naga Hills
29) E.C. 95807 U.S.A,
30) E.C, 57043 Taiwan
31) E.C. 7990 U.S.A,
32) E.C, 26693 Italy
33) P,L,5.0, 21 Yeotmal (India)
34) E,.C. 14451 Australia
35) E.C. 36964 U.S.A,
36) E.C. 39726 Ttaly
37) E.C. 34l1ls4 Hungary
38) E,C. 39795 Nigeria
39) E.C. 39730 Ttaly
40) Kalitur x Ankur M.A,C.S, (Pune)
L1) J. 5, 2 x I,P, M.A.C.S.(Pune)
L2) E.C. 13005 x MACS 40 M.A.C.S, (Pune)
L3) Kalitur mutant M,A.C.S, (Pune)
LL) M, A,C,S5,23 x M A,C,S,14 M.A.C.S,(Pune)
L5) Punjab-1 x I.P, M.A.C.S, (Pune)
46) E,C. 95289 U,S.A,
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Table 1, Contd .....

Sr No, Genotype/Parentage Geographic Source
L7) Davis x Kalitur M,A.C.S, (Pune)
L8) Hampton x E_C. 7034 M.A.C,S. (Puna)
L9) RE.C. LLW37 x ®.C, 39821 M_A.C,S, (Pune)
50) Ankur x I,P, M.A.C.S5, (Pune)
51) Ankur x Yellow Tur M.A.C.S, (Pune)
52) B,C. 37043 U,3,8.R,

53) E.C. 39079 Germany

5L) Kalitur mutant M. A,C.S., (Pune)
55) Ankur x Monetta M.A,C.S. (Pune)
56) J.S, 2 x I,P, M_,A,C.S, (Puna)
57) Bragg x Monetta M_A.C,S, (Pune)
58) D~60-56L x Bragg M.A.C.S. (Pune)

Source of Collection

MAHARASHTRA ASSOCIATION FOR CULTIVATION OF SCTIRNCES,

PUNTE,
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when required, The average data for each character from the five

randomly selected plants were used for statistical analysis,
3.3 Character studied
3,3.1 Days for fifty per cent flowering

Number of days for fifty per cent flowering were recorded
for individual plot in all the three replications, Tha period
between the date of sowing and the date on which 50 per cent
of the flowers emerged from the axil of the leaf was considered

as days to fifty per cent flowering,
3.3,2 Days for maturity

The period between the date of sowing and the date of

harvesting was treated as days for maturity,
3.3.3 Plant height (cm)

Plant height was measured in centimeters from the base
of the plant i,e, ground level to the tip of the main axis of

the selected five plants,
3.3.4 Plant spread (em)

The spread of the plant was recorded at the time of

harvest,
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3.3.5 Plant index

It is calculated by dividing leaf spread, with leaf

breadth in percentage,
3,3.6 Leaf length (cm)

It was measured from the base to the apex of the leaf,
3.3.7 Leaf breadth

It was recorded from the mid point of central axis

towards the edges of leaf,
3.3,8 Harvest index

It was calculated in percentage by dividing grain yield
by bioclogical weight,

3.3.9 Number of branches on main stem

The branches arising from main axis were considered as »
number of branches on main stem, This observation was recorded

at the time of harvest,
3,3,10 Number of pods per plant

The number of pods per plant were counted on five randomly
selected plants and averaged to eive the number of pods per plant

at the time of harvest,
3.3.11 Number of seads ver vod

The seed from the five randomly selected pods wers counted

and the average number of seeds per pod was calculated,
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3,3.12 Pod length (cm)

The average length of pod was calculated by tsaking

measurements of five randomly selescted pods from selected plants,
3,3.13 Number of seeds per plant

The seed obtained from randomly selected plants were

counted and the average of the same was calculated,
3.3.14 Test weight (100 seed weight)

The 100 seed of each randomly selected plants were counted
and their weight in grams was recorded for each selected plants

separately,
3.3.15 Biological weight

The biological weight of each selected plant at the time
of harvest with root, pods, branches, leaves together was

recorded as biological weight in gm,
3.3.16 Grsin yield

The randomly selected plants were harvested sevarately
and the weight of seeds from indi¥idual plants was recorded, and

averaged which represented the grain yield per plant in gm,
3.4 Statistical analysis

The analysis of variance for each character and covariance
for each character pair and combined analysis of the genotypes

for diversity, based on the average of the five randomly selected
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plants, was carried cut, The data were subjected to the computer

analysis at the Indian Agricultur=l Statistical Resesrch Institute
(IASRI), New Delhi, 110012,

3.4,1 Genotypic coefficient of variation (G,C,V.)

It was estimated by the formulas suggested by Burton (1951),

\/ v
g
G,C.V S

P

where, X = Mean of the character,

v = Genotypic variance,
3.L,2 Heritability percentage

Heritability percentage in broad sense was calculated b

the formula quoted by Singh and Chaudhary (1979),

V L 4
2 g
h = —— x 100

v

p

where h2 = Heritability percentage in brcad sense,
Vg = Genotypic variance,

Vp = Phenctypic variance,

3.L,3 Genetic Advance

Genetic advance was calculated by the formula suggested

by Robinson et al, (1949),
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v
g
G.A, = K x ——— x\/ v
v P
P
where,
K = Selection differential as defined by

Lush (1949),
Vg = Genotypic variance,
Vp = Phenotypic variance,

3.5 Correlation study

Phenotypic and genotypic correlation among the yield and
yield components were calculated as per the formula suggested

by Croxton and Cowden (1964),

Covariance XY(p)

r =
p
\j Variance X(p) . Variance Y(p)
Covarisnce XY(g)
rg =
Vr Variance x' &) . Variance Y(g)
where,
ry = Phenotypic correlation coefficient between

characters, X and Y,
r = Genotypic correlation coefficient between

chara~ters, X and Y,

The significance of correlation coefficient was tested
against 'v' values given by Fisher and Yates (1963)/ at (t-2)
degrees of freedom at 5 per cent and 1 psr cent leavel of

significance,
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3,6 Mahalnobis's Generalised Distance (D2)

The generalised distanc~ between any two population is
defined as,

A2 = 5% abd 6183

where, A3, is the reciprocal matrix to the common dispersion
matrix and 5; is the difference between the mean
values of the two population for the ith character
This quantity is estimated by D? statistics, as,

2 $
D - Z'Zsjdidj

where, sid 45 the sample estimation of (x1Jdy anda dy of dj'

Since the formula requires the inversion of sixteenth order

determinant snd then evaluation of 16 (lé~%~l) terms whose sum is

D2

The actual value of D2 betwesn any two genetic stocks of
sixteen characters was obtained by taking sum of squares of the
di fferences of values Yl, Y2 Ceeas Ylé for the two genetic stocks,
Thus the total D? values for all possible pairs from the fifty
eight genotypes were obteined,

3.6,1 Determination of population constellation

Cluster is not a well defined term hence no rigid rule can

be laid out about the formation of cluster, The only criterion
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appears to be that any two groups belonging the same cluster
should at least on an average show a smaller D? than those
belonging to the different clusters, A simple device suggested
by Tocher (Rao, 1952) was theresfore, used for erouping, It was
to start with two closely associated groups and find a third
group which had the smallest average D2 from the first two groups,
Similarly, the fourth was chosen to have the smallest aversge D?
from the first three and so on, If at any stage the average D2
of a group from those already listed appezrs to be higher then
this genotype does not fit in with the former stocks and was
therefore, taken tc be outside the former cluster, The genotypes
of the first cluster were then omitted and the rest were treated

with similar procedure,
3,6.2 Average Intra and inter-cluster distsnce wand cluster mean

The average intra-cluster distance was obtained by using

following formuls :

> Dy

n

D? -

where, D°1i = Sumdf distance between all possible combinations

(n) of genotypes invclved in & cluster,

The average inter-cluster distance was cslculated using
511 possible D? values between genctypes included in any two
clusters,

Cluster means were calculated for individual character on
the basis of mean performance of the genctvypes included in that

cluster,
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CHAPTER 4
EXPRRIMENTAL RESULTS

The present study was undertsken to find out the genetic
divergence in regard to fi~ld components namely days to fifty
per cent flowering, days to maturity, plant height, plant
spread, plent index, leaf leneth, leaf breadth, harvest index,
number of branches on main stem, number of pods per plant,
number of seeds per plant, pod length, number of seed per pod,
test weight, bioclogical weight and grain yield in fifty eight

varieties of Soybean during kharif season of 1987,

The results obtained from the present investigations, in
regard to G,C,V,, P,C.V, 6 correlation,heritability,genetic

advance and genetic diversity are presented in this Chapter,

L.,1 Mean performance and range of variability of the genotypes :

The mean performance of the genotypes for sixteen characters

studied is presented in Table 2,

Wide range cof variation was observed for all the characters
in the genotypes studied, The general mean and the range of
variation for all the genotypes are given below under the

respective characters,

i) Days to fifty per cent flowering :
The general mean for this character was 46,39 and the

range of variation was from 34,26 to 79,60 days,
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Tatle 2. Mean performance of fifty eight %:notypo for sixteen characters in Soybean,

N N vas
:2' penotiEe ?gxi b 3§¥§r§:y ﬁi?;gt :;:Ezd gi:ﬁi %:iith kriidth H?;;°xt
' flowering (em) {cm) {em) {em) L
1. P 78 £1.53 Yo, 46 69,13 13.13 5,36 2.%¢ 6,50 35.33
2. P cEs 43,80 vo, 00 42,70 14,26 2.96 10,23 7.60 3¢, 5C
3. P 2% 43,06 £7:60 bh, b 20,33 2,50 9,43 6.23 17,53
L, P et L, 100,33 05,86 14,03 4,03 7.70 6.n3 17,77
5, F 333 37,00 v1,60 62,70 20,43 3,70 v,43 .20 211
©. F 4Ll 37,60 92,20 55,60 19,46 3,20 £.03 v, 80 3080
7. P ol 51,66 101,66 71,73 13,73 5,43 10,36 7,16 17,96
£, P O Lo, 00 109,00 75,40 12,86 6,03 9.93 7.26 31,83
9. P SLL 66,06 100, 3% 99,93 12,20 8,26 11,63 7.3%6 L1, 8e
10, P 5ic L, 00 94,00 £7,83 11,60 7.10 12,43 £,86 26,63
li, F 552 43,0C 90,606 65,20 1¢,80 4,56 10, 7% €, 06 21,46
12, F 7 37,4t ¥0, 00 27,73 5,86 L,73 11.0¢C &, 30 0,83
13, Pluy 3¢,20 £3,0C v__gg*gg,_ﬂ_g£:§§___ﬁ 2,36 g.73 /. 1c 2L,7C
L, P 500 LC,cb €L,33 59.53 24,73 3,60 9.1C 0,20 ¥ Jo
15, F &3 3,0 ¥1,33 51,20 1L, 40 6,50 11,00 793 27,5
le, P 523 43,00 ¥2,00 45,40 15,20 6.63 10,60 £,53 30, 22
17. P s14 42,00 94,33 93,73 15,40 7.060 13.83 8,60 29,66
18, P 7LE 43,33 104,00 80,93 11,66 1,70 11,€3 7,16 35,00
1y, P 22¢ 37.00 63,00 25,33 15,10 2,26 11,2 /.30 34,13
20, P 351 36,00 90,6t 23,43 10,80 5,53 10,70 7,30 LG, 00
21, P vu5 39,93 104,20 63,00 11,73 5.53 .73 0.90 30,03
22, P 3l Li,13 89,00  79.60 21,10 3,30 8,96 5,80 25,80
23, P 3 37,20 8L, 20 50, 50 24,73 2,00 £,30 ¢, 00 25,13
2L, P o7l 44,13 110,40 89,80 14,26 7,20 12,50 7.60 26, 40
25, P LC7 < 3,26 84,20 66, 4Lb 15,46 4,33 g,36 5,56 45,60
%, P o 63,68 Co, 66 71,00 12,33 5.73 10,53 7.03 22,3
27. F 372 be 3 i%,60 I3.€0 11,40 £,33 11,23 v.62 L0, 46
28, P 638 43,00 94, 00 53,00 12,53 4,26 9,10 €. 36 13, #3
29, P oly 79,00 100,06 84,73 13,33 6,23 11,16 .86 3,43
30, P o0E " 60,16 Y546 91,73 14,53 6.93 13,73 8.70 2620
31, P L1E 44,00 102,00 69,86 14,66 L, 76 12,63 6.33 35,43
32, P <38 19,66 105,26 98, 86 13,73 7.50 12,76 &,L0 78,60
33, F 788 o0, 73 108,53 92,86 14, 06 6,43 13,06 7,23 34,53
3., P Sl 15,33 98,33 78,73 16,86 4,73 12,23 7.40 23,93
5, P 509 59,60 103,00 85,26 12,33 7.10 10,3 5,73 27,40
36, P 209 38,0C ¥1,00 44,437 13,26 3,36 8.43 0,43 37,20
37._ P10 35,20 45,53 10,60 270 . 10,40 g,0b 38,70
35: P 731 13,00 Y0, 00 80, 26 13,10 6,80 14,76 6,30 11,20
39, P fys 6C,53 103,53 82,73 11,03 8,26 12,06 v, 06 12,83
LC, MATS Lle 44,00 94,00 08,13 12,40 5,50 10,03 7.33 38,53
L1, MACS 92 ol,u6 95,40 102,20 13,73 273 - 9.7 7.53 28,73
42, MACS 100 5,53 102,00 100,53 11,60 8,73 3,96 5.73 2710
L3, ¥A3S 273 45,606 95,00 85,93 14,26 6.10  &.86 5,53 27,00
LL, ¥ATS 1z8 38, L0 90,33 47.33 27,00 1,83 16,93 6,53 39,73
Vs, NACS e 38k 9333 9l.60 . 1o 60 5,73 12,90 8,16 3,20
Lo, P 200 vl, be 103,20 76, 26 10,30 7,13 7.50 0,20 35.33
’/tz' z:ff ij 44,53 102,46 95,66 12,93 7,40 10,46 6,43 32,83
L8, MscS 13 Lb,06 10093 50,33 10,86 4,66 12,93 7,23 36,63
L9, MiCS Ll 43,00 94,80 68,20 13,16 5,16 1C, 26 0,30 11,06
ff' :223 ;:? :g.gg 3:.22 :§.93 13,60 6,96 14,40 7,76 21,13
51. ce . . L0 19,06 L,76 11,10 3.10 31,40
52, P 150 45,80 90,86 . 44,80 13,20 3,36 11,20 7,26 38.90
3. P15 47,00 91,00 47,80 12,60 3.93 10,40 7,50 18,66
5., MACS 100G 62,00 101,13 95,00 11,66 8,56 10,26 7.56 LO, 26"
55, MacS 138 38,13 89,93 u7.207 13,53 3.66 10,13 8,83 39,40
N 58, MACS 57 63,06 92,00 71.93 12,93 5,90 11,33 7,30 42,43
v 57, MaSSIAT  TIE06 9020 33,26 ¢ 9.93 3,40 9,36 7,03 36.73
58, MatS 42 04,13 91,13 50,26 12,80 4,36 13,23 7,40 31,30
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Table 2,  (Contd .,...) o -

- rsin
vor TN imehes on pods pen seed per length  of send (100 ' gleas  yield
: main stem plant plant (cm) per pod serd wt,) w(ﬂ;%l;t {gm)
1, P 708 4,93 109,53 219,83 3,86 2,23 12,96 70,60 28,26
2, Pogl L, 00 69,53 117,13 4,26 1,66 12,96 32,40 14.93
3, P 25 7.60 98,93 137,46 4,43 1,53 10,16 73,57 16,53
L, P oo 5,93 58,33 ¥5,40 3,93 1,00 10,70 8O, L6 13,16
5, P 333 5,73 79.40 106, 26 L,40 1,60 10,96 74,33 17,26
&, P ul2 5,33 74,93 142,33 4,80 1,80 7.66 59,13 24,90
7. P otd L,06 87,06 130,46 4,00 1,56 11,03 28,93 20, L0
E. P 600 3,80 47,66 95,26 4,00 2,00 11,96 46,40 14,86
9. PS4k 3.66 79.86 149,53 3,043 1,76 9.96 45,60 22,13
10, P 516 5.53 102,06 183,66 3.83 1,73 13,20 40,33 25,00
11, P 552 L.Y3 104 46 198,00 4,00 1.80 9,00 32,40 19,40
12, P lo7 3,40 35,66 60, 00 3.86 1,70 11.80 74,73 7.33
13, P lo3 . 5,86 06,33 119,00 L0g 1,76 9.u6-— 147,00 15,46
14, P 500 5,40 47,20 91,66 L.53 .96 10,16 59,40 12,86
15, P 63 4,20 61,00 118,73 4,43 1,90 10,13 15,00 17,00
i6, P 583 L,00 85,06 147,33 3.96 1,70 15,26 88, 06 17,13
17, P 514 L,40 108,43 208,46 3,33 1.86 17,40 69.06 29,30
18, P 7.8 4,53 97,66 191,60 3.36 1.90 11,70 54,86 29,06
19, P 228 413 46,46 84,96 5.50 1,63 10,96 34,80 11,33
20, P 351 5,00 48,46 78,86 L 4o 1.60 10,36 43,60 11,53
21, P 745 2,83 65,73 117,40 4,00 1,83 11,60 69,13 20,73
22, P Al 5,33 86, 86 174,13 4,03 1,93 10,40 84,6t 17.53
23, P 34 5,33 77,40 137,73 4,10 1.66 13,40 40,40 18,26
2L, P o7l 3,00 72,46 134,00 4,00 1,80 12,80 L2,33 18,86
25, P 407 L, 46 80, 86 169,93 4,00 2,00 14,63 45,60 9,26
%6, P o 4,80 81,80 144,86 3,46 1,73 9,40 38, 33 17,66
24, F 542 3,80 90,60 160, 0b 3.50 1,80 11,10 56,53 26,66
28, P 638 4,53 80, 00 140,60 4,00 1,70 14,43 32,26 17,40
29, P 619 L, 86 77,00 120,40 3,96 1,56 11,76 52,13 12,86
30, P 608 L, 86 73.73 141,93 4,33 1,90 15,00 83,33 18,53
31, P18 5,00 48,60 100, 06 5,36 2,03 12,16 41,00 13,60
32, P 538 4,6 106, 26 196,33 4,00 1,80 11,76 10C, 80 21,03
33, P 7e8 5,40 125,93 237,20 3,90 1,86 13,66 89.L6 27,13
34, P 51 6,00 84,80 160,40 5,66 1,83 13,06 30, 00 15,46
35, P 569 5,20 92,33 154,20 3,50 1,56 17,06 81,86 18,46
3o, P 209 5.00 49,53 92,66 4,93 1,86 15,43 50,80 10,13
37.,ABNLQQN\_____,,_g.zzou7_-~4&AALL%M_wlﬁiszL*k__ﬁlgg»,, 1.73 i5,86. 49,26 - 15.73.
38! P 3l 6,06 93,20 148,60 3,96 1,50 14,70 51,80 14,10
39, P 594 3.33 68,33 96,86 3.50 1,93 13,50 103,60 18,33
L0, MaCS 118 4,53 82,80 141,13 3,20 1,70 9,26 81,40 12,86
L1, MACS 92 5,40 76,40 147,20 3,36 1,96 13, 06 22,60 18,26
L2, MACS 100 5.53 80,93 134,93 3,40 1,60 13,66 65,46 12,90
43, Ma s 273 6,26 95,66 170,53 3,53 1,66 13,43 71,80 15,60
L4, MACS 188 3,2 73.93 126,80 4,03 1,70 13,86 54,73 12,80
éé;_,Jiﬂc5—5é-—-\\__:2L12_A_~,——~/88f93~,~_\_;zg:f:;____~gljﬁL — A9 21,53 6173 27,66
L6, P 260 4,06 80,06 129,2 .16 1,56 13,66 100, 46 23,00
47, MACS 98 5.33 85,60 144,33 3.73 1,70 13,86 78, 86 17.53
L8, WMACS 1gw\gﬂ*__,ngg\,/N\___z3ﬁg;__,\42;,§;_~,,_3*9§f,,.~1?f&L4.__——}37A;—-\33,8ﬁ\_b_;5L9§Ww
A9, MACS 4l 5.00 72,86 112,33 3.53 1,63 L 43 | 28,80 13,30
50, MACS 249 5,20 80,13 138,66 4,43 1,06 17,40 71,53 6,10
51, MACS 214 5,93 140, 73 246,60 3,20/ 1.76 10, 56 64,00 25,53
52, P 150 5,20 73.26 119,66 3.46 1,60 12.73 67,53 15,40
53, P 1% 5,06 76,80 129,20 3,63 1,56 13,40 79.13 16,00
54, MaCS 100 L,93 72:26 125,00 3,26 % 1,66 5,56 20,53 16,43
55, MaCS 138 1.8 . 80,26 13860 __ 4,00 1,66 11.66-- 78,33 13,70
50, Macs 52,__~v,v2*£2~A\\_\}EZLLL\\>.gzgggﬁkngg9o\\/ 1,80~ 16730 66,86 - ——21 73—
57, MACS 174 3.73 k4,00 T 83,80 Lo43 1,80 11,90 54,66 12,43

58, MATS 142 5,00 81,80 146,00 3,23 1,73 10, 56 L0.40 17,30
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11)

iii)

iv)

v)

vi)

vii)

viit)

- LI -

Days to maturity

The generzl mean for this character was QE}ZQ-in fifty
right genotyves, The range of variation was §3,00 to
110,40 days,

Plant height
The general mean of this character was 70,06 cm and

the range of variation was from 23,43 to 102,20 cm,

Plant spread
The grand mean for plant spread was 14,77 cm and the

variation ranged from 5,86 em to 27,06 cm,

Plant index
The general mean was 5,26, while the range of variation

was from 1,70 to 8,73,

Plant length
The general mean for the fifty eight genotyp~s was
10,85 cm, The range of variation was maximum from

7.50 to 14,76 cm,

Leaf breadth
The grand mean for this character was 7,10 cm and the

range of variation was from 5,53 em to 9,06 cm,

Harvest index
The mean for all the genotypes was 32,18, The range of

variation observed was from 17,53 to L5.60,



- L5 -

ix) Number of branches on main stem
The grand mean for this character was 4,83, The

variation was ranging from 2,83 to 7.60,

x) Number of pods per plant
The general mean for this character was 79,45, The

range of variation observed was from 35,66 to 125,93,

xi) Number of seesds per plant
The mean for this character was 141,02 and the variation

ranged for this character from 78,86 to 246,60,

xii) Pod length
The general mean for this character was 2,95 em, The

variation ranged between 3,00 cm to 5,66 cm,

xiii) Number of seed per pod
The general mean for this character was 1,75 with

maximum variation ranging from 1,5C to 2,23,

xiv) Test weight (100 seed weight) :
The grand mean for this cheracter wss 12,41 and the

variation ranged between 5,56 to 17,40,

xv)  Biological weight
The general mean for this trait was 59,52, The

biclogicsel weight ranged from 20,53 to 103,60,

xvi) Grpin yield
The grand mean of grain yield for fifty eight genotypes
was 17,66 gm while the variation was cbserved ranging
from 7,33 to 29,30,
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The highest mean wa= observed for seeds per plant, while,
it wes the lowest for the character days to maturity, Similarly,
the range of variation was h&gkxj'for the number of seeds per
plant, While, comparatively smaller range of variation was

observed for number cf pods per plant,
L,2 Analysis of variance

The analysis of variance for sixteen characters under study

for 58 Soybean genotypes is presented in Table 3,

The mean sum of squares (M, S,S,) for treatment i,e, genotypes
were significant at 0,01 and C,05 probability for characters,
namely days to fifty per cent flowering, Days to maturity, vplant
height, plant spread, plant index, leaf length, leaf breadth,
harvest index, number of branches on main stem, number cf pods
per plant, pod length, 100 seed weight, biological weight K grain
yield, while for number of seeds per pod those were non-signifi-

cant,

L,3 Coefficient of variation (genotypic and phenotypic)

heritability percentage and genetic advance

Range of variability, estimates of genotypic and phenotypic
coefficients of variation, heritability percentage in broadd
sense and genetic advsnce were werked out for the individual

characters, which are presented in Tabhle 4,
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Table 3., Analysis of Variance (Mean sum of squares),
Source Degree of Mean Sum of Squares for different characters
freedom
Days to Days to Plant Plant Plant Leaf Leaf Harvest
50 % maturity hei%ht spread index lergth breadth index
flowering {cm (cm) (cm) (cm) ’
1 2 3 L 5 6 7 8
Replication 2 0,055 1.50 336,00%* 4.82 2,16 0,22 0,13 683,12>*
Treatment 57 267,02 ** 141,.82**  1307,.55** 53,61" 10,83** 8,L3"" 2,17 133,83**
Error 114 4,80 ¥.55 84,12 9.53 0.94 0,54 0.11 L6,67
Source Degree of Mean Sum of Squares for different characters
fresdom
Number of Numer of Number of Pod Number of Test wt, Riolo~ Grain
branches on pods per seeds per len§ch seed per (100 gical yield
main stem plant plant (cm pod seed wt_ ) wt, (gm) {gm)
9 10 11 12 13 1 15 16
Replication 2 L, 98* 6487, 30%* 23778,75°* 0,22 c.11 37.73% 2853,50** 603, 24**
Treatment 57 2,452%* 1198, 58**  1510,98** 0.93*" 0,06 16,81%* 1346, LO** 79,72
%rror 114 0,91 422,26 1.0l 64 0, 20 0,05 3,36 205,30 2664

L 2 J

Significant at 5 % level

Significamt at 1 * level,
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Parameters cof genetic variability in Soybean genotypes,

Sr. Character Range G.C,V, P.C.V. Herita- Genetic
No, bi}ify Advance
(R.S.)
1, Days to 50 % flowering - 34,26~ 79,60 20,15 20, 7C 9L, 79 18 75
2. Days tc maturity . 83,00-110,40 6,94 7.65 82,19 12,40
3. Plant height {cm) . 23,43-102,20 28,82 31,60 82,90 37,88
L. Plant spread (cm)” 5,86~ 27,06 25.93 33,31 vC, 63 6,15
5., Plant index 1,70- 8,73 34,51 39,15 77.71 3.70
¢, Leaf length (cm! 7.50- 14,76 14,94 16,42 82,76 3,04
7. Leaf treacth (cm’ 5.53- 9,06 12,14 13,05 86,65 1,65
E. Harvest index 17.53- 45,60 16,75 27,04 38,37 6, R8
9, Number of branches on main stem - 2,83- 7,60 14,64 2L, 59 35,41 0,87
10, Number of pods per plant - 35,66-140,73 20,25 32,85 38,00 20,13
1l, Nurter of seed per plant ©0,00-246,60 22,61 35,30 41,02 42,00
12, Pod length (cm}- - 3,00- 5,66 11,95 17,73 L5,L5 C.66
12 Number of geed per pod 1,50- 2,23 4,06 13,50 9,06 0,04
1L, Test weight (100 seed weight) 5, 56- 17,40 17,06 22,57 57,15 3,30
15, Biological weight (gm) 20,53-103,60 30, 38 44,20 L7,24 25,60
lo, Grain yield (gm) 7.33- 29,30 23,82 37.70 39,90 5.7
G.C.V, = Genotypic Coefficient of Variation,
P.C.V, = Phenotypic Coefficient of Variation,
B,S, - Broad Sense,
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The estimates for genotypic coefficient of variation were
low as compared to phenotypic coefficient of variation for the
gixteen characters studied, Genotypic as well as phenotypic
coefficients of variation were the lowest for the charascter
days to maturity (G,C,V, - 6,94, P,C.V, - 7,65) and highest for
plant index (G,C,V, - 34,51, P,C.V,-39,15), Very high estimates
to heritability (broad sense) (h ) 90) were obtained for the
character days to fifty per cent flowering while it was high
(h ) 70) for the characters days to maturity, plant height, plant
index, leaf length, leaf breadth, while it was medium (h ) 50)
for the character plant spread, test weight, Low estimates to
heritability (h ) 30) were also obtained for the characters viz,
harvest index, number of branches on main stem, number of pods
per plant, number of seeds per plant, pod length, biologicsal
weight and grain yield, However, very low heritability estimate
was also observed for number of saeds per pod (i,e, 09,06),
Higher genetic ~advance was observed for the chararters number of
serd per plant and plant height and the estimates of this paramete
were moderate for the dzys to fifty per cent flowering, days to
maturity, number of pods per plant, bioclogical weight, while
lower estimates were observed for characters viz, plant spread,
plant index, leaf length, leaf breadth, harvest index, test weight
and grain yield and the estimates were the lowest for number of

branches on main stem, pod length and number of seeds per pod,
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L.L Genotypic (G) and Phenotypic (P) Coefficients of correlation

The estimates of genotypic (G) correlatior coefficients for
sixteen characters are worked out from poocled data znd are

presented in Table 5,

It is revealed from the Table 5, that grain yield had highly
significant positive association with the characters viz, days to
maturity, plant height, plant spread, leaf length, number of pods
per plant, number of seeds per plant, number of seeds per pod,
100 seed weight and biological weight and positive sienificant
association was also observed for the characters, days to fifty

per cent flowering, leaf length and pod length,

Biological weight in turn showed highly significant positive
association with the characters plant height, harvest index,
number of seeds per plant, However K 100 seed weight had highly
significant negative association with number of pods per plant

and number of branches on main stem,

Number of seeds per pod were positively correlated with plant
height, pod length, leaf breadth and negatively correlnated with
number of branches on main stem, Pod leneth showed negative

correlation with the other characters oxcept plant spread,

Number of seeds per plant showed highly significant positive
association with plant height, Number of pods per plant also had
positive correlation with days to fifty per cent flowering 6 plant

height, Number of branches on main stem had also shown highly
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Table 5. Genotypic (G) correlation in fifty eight gerotypes of Soybean,
Days to Days to Plant Plant Plant Leaf Leaf Harvest Number of No,of No, of Pod Mc, of Test wt, Riolo-
5C 4% maturity height spread index length breadth index branches 4n pods/ seeds/ length  seeds/ {100 gicrl
flowering (cm) (cm) {em) (cm) main stem plant  plant {cm) ved seed wt, )}  wt (et
1 2 : L 5 6 7 8 9 10 11 12 13 L S— 15
11,0000 0.4316** 0,5173 -0,2729* 0,5193** ©,2365 €.0731 €,1i133  0,0893 0.3798** 0,26£3* -0,L5L1*"-C, 1966 -0, 0463 ¢.c722
2 1,0C00 0.6116™% -0 LLLS*™ 0,6186** 0,3517** 00490 0.0L27 -0,284,8 0.2371 C.1775 -0.3359*% C.1717 0.2164 0,223
3 1,0600¢ -G 1272 0. 7453 0.3527 0.1274 -0,2291  €.1L90 0.6988** 0,6748**-0,3781%* 0,3962** -0, 0LBL 0,.54L91**
L 1,006C0 -0,5372%* -0.3101* -0 _259L* -G,5338** Q_3655** O,000Q5 ' 0.0566  0.43L3** 0_0187 -, 0678 0.3LL2*
5 1.0000 0,4007** 0.2753* 0,0711 ~0.1252 0.3171*  0,2591* -0,4708** 0,1225 G.0785 0.16L1
6 1, G000 0,564L1** 00,0638 -0, 1367 0,2589* 0,2789* -0,1237 00,1422 0,0198 0.1287
7 1,0000  0,1036 -0,3807** 0,1077 0,135 =~0,08.0 ©,3795** 0,31l €.1282
8 1.,00C0 -0,6002** -0,1251 -0,1233 -0.3363* -0,2102 0.0287 0, 7607**
9 1,0000  0.3350* 0©,2792* -0,0168 -0,3905** -0,39.5**  0,3137*
10 1.0000  0.9813 -C.4666** C_1547  -0,3549**  0,5270*
11 1,0000 -0,3t11* C_3417" 0,3272* c.521L**
12 1,0000 G LO69** 0.1601 €.0250
13 1.0000 0,752 ¢, 28L0*
1L 1.€000 €.3291*
15 1,0cCC
16
-. - L L

Significant at 5 % level,

Significant at 1 4 level,
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significant positive association with plant spread and negative
association with leaf breadth and harvest index, Harvest index
only had negative associatied with plant spread, Leaf bresdth
were positively associated with leaf length, leaf langth with
days to maturity and plant index, plant index with days to fifty
per cent flowering and days to maturity, Plant spread was
negatively associated with days tc maturity, plant height with
days to maturity and days to maturity with days to fifty per cent

flowering,

The data from the Table 6 showed that the phenotypic
correlation of grain yield per plant, was positive and
significant with the characters, plant height, number of pods
per plant, number of serds per plant, 1CO seed waight, Biolosical
weight also had significantly positive ascociation with plant
height, plant spread, number of branches on main stem, number
of pods per plant, number of seeds per plant, while, 6 it wes

negatively associated with harvest index,

Number of seeds per pod was positively associated with the
character, number of se-ds per plant, similarly pod length
exhibited positive asscciation with plant spread and negative
with days to fifty per cent flowering, days to maturity, plant
index, number of seeds per plant shued “highly s‘igni‘bicqnt posifive
association with the charzcters plant hnight,qhd’numké?cfﬁxds
per plant, Number of pods per plant with plant height, number
of branches on main stemwith plant spread had highly negative

correlation with harvest index, Harvest index was negatively
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Tarle 6, Phenotypic (P) correlation in fifty eight genotypes of Soybear,

Days to Day=s to Plant Plant Plant Leaf Leaf Harve
: st Number of Number of No, of Pod No, of Test wt. Biolo-
?goferin matirity hai§hc spread index length  breadth index branches on pods per seeds/ length seeds/ (100 golee
g {em cm) {cm) cm) main stem  plant plant {em) pod seed wt,) wt.lem
N ’ 3 L 5 o 7 8 9 10 11 12 12 . 15
1,0000  0,3956%*  0,5004** -0,2206  0,4919** 0.232.  O.Ccl8  ©,0782 0.0093 0,250  0,1776  -0,3uL8* -(.C729 -C.0E53  C.0L23
1.0060 0.L820** -0,5188** 0,572,** 0,3068% 0.1992 G, 0831 0,2732* 0.093  0,0688 -0,2555* 0,05 0,210  C,C&LC
~1,0000 -0,03L7  0,6950** ©,2986* 0,0825 -G, 1261 ¢,0831 Q,LLL0** 0, L192™* -0,2366 0.1531 -0,0662  0.39327*

1,0000 -Q,5132** -0,2462 -0,2671* -0,3968** 0, L181** 0.1412 0.1018 0,2559* ©,0076 -0,0880 0,3562**

1,0000 0.3,71*%  0,2u63 0,0751 -0,19¢8 0.12382 0.1uud -0,2922* C.0688  0,C293*  © 00666 -
1, 0000 0.5047** 0,0473 -0, 0811 c,1683 0.1663  -0,0766 0.6196 0.C111 0,0987
1,0000 0.1346 -0,27L1* 0.04L0¢ 0,1027 -0,0066 0.1620 C _2702* 0.1C82

1.0000 -0,3L7L**  -0,0262 -0,0.28 -0 1618 0.1962 0,0897 -0,65286*"

1, 0000 0,3140* 0,2053 0, 0406 -0,1752 -0.1733 0,3.89**

1, 0000 0.9C94L** -0, 2301 0,0C18 0.19ge 0,5939**

1,0000 -G,1733 0,3106" -C, 1565 0,5765**
1.00GC €.1117 ©,1Co2 0,072

1,00CC C.1213 0,1524

1,00cC  €.243C

1,0000

= Significant at 5 € level, ** .  Significant at 1 4 level,
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associated with plant spread, leaf breadth with leaf length,
while it had positive correlation with plant index, plant

index with days to fifty per cent flowering, days to maturity,
plant height and negatively with plant spread, Plant spread
was negatively associated with days to maturity, while plant
height recorded positive as-ociated with days to fifty per cent
flowering and days to maturity and days to maturity with days

to fifty per cent flowering,

The data from the Table 7 showed that the envirormental
correlation of grain yield had highly significant sssociation
with the characters plant height, number of pods per plant,
number of seeds per plant and biologicel weight, Similarly,
biological weight with plant spread, number of branches on
main stem, number of pods per plant, number of seeds per plant
while, it was negatively associated with harvest index, Number
of seeds per plant exhibited highly positive association with
number of pods per plant, Number of branches on main stem
with plant spread had negatively significant association with
days tc maturity, plant index, Harvest index was positively
correlatediwith leaf length, leaf breadth with days to maturity,
plant index with days to fifty per cent flowering, Days to
maturity, plant height was negatively correlated with plant
spread, Plant spread was negatively ascociated with days to
maturity, while plant height had significantly vositive

agsociation with days to fifty per cent flowering,
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Table 7, Environmental (E) correlation ir fifty eight genotypes of Soybean,
AT N DL MLV K Rl DRSS DRRS. MRS UL I MRS TR
1 . ; j:i 5 (C:) (cm; . maingstam plant plant {em? pod seed wt, ' wt_ {(gm)
10 11 12 12 1L 15
1.0000  0,1526  0,4L32%* -0,0957 ¢ ,288%* O,ZL12 -0,0539  0,0551  -G,2312 0,175  0,0585  -0,2771*  -C,07CL -0 u73*  -0,0367
1,0000 -0,1307 -0,7744™* 0,391€%* 00,0953 0.4398** < 1784 -0,3525** -0,1.71 -0,04L40 -0,1610 0.0187 C.2LLE -C.1860
1, 0000 0,2140 0,L956™* 0,0380 -0, 1489 0.0096 ¢, 0072 0, 0668 0.0810 -0,C149 0,1128 -0,121% 1631
1,0000 -0,L878™* -0,1018 -0,3L50* -0,2829* 0 _L932** ;,2271 0.1527 0,0601 0.005,  -0,317C 0,3775**
1,0000  0,1312 0,1179 0,097¢ -0,3507** -0,0917 -0,0061 0,0755 0.0807 -G, C7L7 -0,€957
1,0000 0.1778 0,C3L8** -0,0212 0,0707 0,0119 0, 0024 -0,0L91 -0.0C9%L G, 0603
1,0000 0.1405 -0,2153 -0.0737 0,0780 -0,0514 €.1598 0.2132 -G, 0L60
1, 0000 -0, 2475 0,03L9 0,1521 -0,0368 0.31L4" 0.1485 -0,3591**
1, 0000 C.2021* 0,1603 0.0797 -0.1373 0.0C€0 c.3778**
1.0000 0.8632%* -0,0623 -0.0359 -0.0649 0.6L81**
1.0000 -0.0L59 0.33L2" 0, 003¢ 0,6228°*
1,00G6C 0.041L C.051% c.,oL78
\ 1. COCO 0.1C2% €.1353
1,00¢0 c.151t
1,00C0

-

= Significant at 5 % level,

** . Significant at 1 % level,
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4.5 Divergence

An attempts were made to calculate D? values among the
fifty eight genotypes, The data obtained for each of the
sixteen cheracters were subjected to analysis, All the gerotypes
differed significantly with regard to the differences in the
mean values for these sixteen characters, Therefore, further

analysis was undertaken to estimate the D? values,
L,5,1 D? Analysis :

The D2 value ranged from L, 34 to 772.22, The maximum D?
value of 772,22 was observed between the pair cf genotypes,
P-341 and P-636, while the lowest DR value of 4,34 was noted in
M-260 and M-98,

L,5.,2 Cluster formstion and inter and intra-cluster divergence

The fifty eight populations were grouped into seven
clusters on the basis of D° values, The distribution of fifty

eight strains in different clusters is given in Table 8,

Cut of these seven clusters, cluster A was the largest
having twenty four varieties, followed by cluster C with
nineteen varieties and B with eleven varieties, while D, ¥ F

and G, were single variety clusters showing wide divergence

from the rest and from each other,

The inter- and intra-cluster D2 values and D values are

given in Table 9 and graphically presented in Fig, 1,
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Tabtle 8, Composition of D2 clusters of fifty eight
morphologically different gerotypes in

saven clusters,

Cluster Number of Genotype number included
genotypes

A 24 52, 53, 57, 2, 28, LO, 19,

13, 36, 55, L9, 48, 12, 1k,

3, 1, 6, 15, 20, 37, 5,

B 11 9, 54, L1, 56, 30, 51, 39,
33, 46, 58,

c 19 17, 45, 10, 16, 50, 32, 27,

34, 21, L7, 26, 2, 22, 8,

31, 43, Ak,
D 1 18,
2 1 L2,
F 1 25
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Table 9, Intra (Diagonal) and inter cluster D? and D values of the
seven clusters formed from fifty eight genotypes of Soybean,
A B c D E F G
56,43 181,72 104,24 116,85 174,93 115,43 50k , Lk
( 7.51) (13.48) (10,20} (10.80) (13,22) (10.76)  (22,45)
86,30 212,79 167,70 270, 20 365,00 200, 08
( 9.29) (14.58) (12.94) (16,43) (19,10) (1L,11)
87.13 101,83 135,61 161,13 563,58
( 9.33) (10,09) (11.64) (12.69) (23.73)
00, 00 162,98 142,145 111,18
(00,00) (12,76) (11.93) (20,27)
00,00 206,80 591,97
{00,00) (14,38) (22,80)
00,00 772,22
(00,00) (27,78)
00,00
(00, 00)

(Figures in parentheses

indicate D values within and among the seven clusters)



CLUSTER DIAGRAM

FIG. 1:- CLUSTERS AND THEIR INTER-RELETIONSHIP

NOTE — A DIAGRAM 1S NOT EXACTLY TO THE ScCALE
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The maximum inter cluster divergence (Table 8) was
observed between cluster F and G (D = 27, ,78) followed by C
and G (D = 23,73) while, it was the lowest between clusters
C end D (D = 10,09), Out of 21 cluster combinations, four
combinations viz, A with C, D, and C with D were within the

inter cluster distsnce of 10,09 to 11,99,

Ten inter cluster combinations viz, A with B, B; B with
C, B, G; Cwith B, F; DwithE, F; E with F were within the
inter cluster divergence of 12,00 to 15,99, While four inter
cluster combinations viz, A with G, C with G, D with G, B with
G were within the inter cluster divergence of 20,00 to 23,99,
Cluster F with G had the inter cluster divergance of 27,78,
Cluster A (7,51); B (9,29) and C (9,33) with their intra
cluster D values given in the parentheses suggest substantial
diversity within genotypes included in these clusters while the
remaining clusters viz, D, E  F and G consisted of single

strain hence had no intra-cluster divergence,

The mean values of sixteen characters for all clusters

are given in Table 10,

The cluster means for number of days to fifty per cent
flowering were maximum in cluster G (79,60), followed by B

(61,23), intermediate in clusters A, C, D, E and the lowest
in cluster F (34,26),
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Table 10, Cluster mean formed from fifty eight genotypes of Soybean
for sixteen characters,

Sy, Charscter Cluster
No, A B Cc D E F G
1, Days to fifty per cent flowering 41,20 61,23 43,43 43,33 50,53 3L, 26 79.60
2. Days to maturity 90,82 98,72 99,15 104,00 102,00 8L ,20 10C,66
3, Plant height (cm) 51,24, 85,23 82,12 86,93 100.53 66,L6 8L,73
4., Plant spread (cm) 15,49 12,78 15,14 11,66 11,66 15,46 13,33
5. Plant index 3,95 6,85 5.98 1,70 8.73 L, 33 6.23
6. Leaf length (cm) 13,93 11,45 11,70 11,83 g.96 8,26 11,16
7. Leaf breadth (cm) 6,99 7.4L7 7.22 7.16 5.73 5,56 5.86
8, Harvest index 32,31 34,66 29,7, 35,CC 27,0 45,60 34,33
9., Number of branches on main stem L,90 L, 83 L,73 L, 53 5.53 L. 66 L, 86
10, Number of pods per plant 71,62 90,59 81,90 97.66 20,93 80,86 77.00
11, Number of serds per plant 123,67 160,65 145,71 191,60 134,93 169,93 12C_40
12. Pod length {(cm) 4.10 3,61 L. Ok 3,36 3,40 4,00 3.36
13, Number of seeds per pod 1,71 1,77 1,78 1.90 1.60 2,00 1,56
14, Test weight (100 seed weight) 12,60 12,39 12,70 13,86 g.4L6 5,56 10,56
15, Biolorical weight (gm) 53,47 62,29 68,24, 78,86 47,06 20,53 LC,L0

16, Grain yield (gm) 15,68 20,80 18,67 29,06 12,90 9,26 12,86
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The cluster means for days to maturity were maximum in
cluster D (104,00) followed by E (102,00), intermediate in
clusters A, B, C, G and the lowest in cluster F (84 ,20),
Similarly, for plant height was maximum in cluster ® (10C,53)
followed by D (86,93), intermediate in clusters B, C, F G
and the lowest in cluster A (51,29),

The cluster mean for plant spread was maximum in cluster
A (15,49), followed by F (15,46), intermediate in clusters B,
C, G and lowest in cluster D ard § (11,66), For the plant
index, the mean of the cluster ® (8,673) was high, which was
followed by B (6,85), intermediate for the clusters A, C, F,
G and low for the cluster D (1,70),

The cluster mean for leaf lensth was maximum in cluster A
(13,93), followed by Cluster D (11,83), intermediate in clusters
B, C, E, G and lowest in F (8,36), The maximum mean for the
leaf breath was observed in the cluster B (7,47), followed by
C (7.22), intermediate in the clusters A, D, E G while low in
the cluster F (5,56),

The cluster mean for harvest index was maximum in Cluster
F (45,60), followed by cluster D (35,00), intermediate in
clusters A, B, C, G and lowest in cluster £ (27,40), The number
of branches on main stem had high cluster mean in the cluster
E (5,53) followed by A (4L ,90), intermediate for tha clusters
B, C, F, G and the lowest for the cluster D (4 ,653).
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The cluster mean for number of pods per plant was maximum
in cluster D (97, 66), followed by B ($0,59), intermediate in
clusters ¢, B, F, G and lowest for the cluster A (71,62),

The maximum mean was obsarved in the cluster D (191,60),
followed by F (163,99), intermediate in clusters, A, B C. E,
while low in the cluster G (120,40) for the number of seeds

per plant,

The cluster mean for pod length was maximum in cluster A
(4,10), followed by cluster C (4,0L), intermediate in clusters
B, D, E, F and the lowest in cluster G (3,36), For the number
of seeds per pod the cluster F (2,00) was high followed by C
(1.78), intermediate for the clusters B, D, % F and lowest

for the cluster G (1,56),

The cluster mean for test weight was maximum in cluster D
(13,86), followed by C (12,7C), intermediate in clusters A B,
E G and the lowest for the cluster F (5,56), Biological weight
had its highest mean value in the cluster D (78,86) followed by
C (68,24) and the lowest in the cluster F (20,53).

The cluster mean for grain vield were maximum in cluster D
(23,06), followed by B (20,80), intermediate in clusters A, C,
E, G and the lowest in cluster F (9 26),
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CHAPTER 5
DISCUSSION

In the present investigation, 58 entries of Soybean
collected from different geographical origins (Table 1)
were selected to assess the nature and magnitude of genatic
divergence, and to know the clustering pattern with a view
to establish the relationship between genetic and geographic
diversity, as the gbove parameters are very useful tools in

initiating the breeding programme in the crop plants,

The results obtained in the present investigations and
presented in the Chapter L are discussed here in the light of

already published literature,
5.1 Range of Variability

Yield is the character of prime importance to the plant
breeder, It is generally governed by polygenes which are
complex in their behaviour and its expression is modified to
a great extent by environmental factors, This is gener=1lly
true for all other guantitative characters which are often
directly associated with yield, Thus, the information regarding
the variation present in respect of such charar~ters is impertant
from the plant breeding point of view whish helps the breeder
to assess and identify the superior genotypes, A wide range of
variation was observed for almost gll the characters viz,, days
to fifty per cent flowering, days to maturity, plant height,

plant spread, plant index, leaf length, leaf breadth, harvest
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index, number of branches on main stem, number of pods per
plant, number of seeds per plant, pod length, test weight,
biological weight and grain yield, In the case of maturity
date, plant height and grain yield the range of variation

was maximum, Similar observations were glso reported by
Bartley and Weber (1952), The variation were also noted in
case of time of maturity, number of pods per plant, numher of
seeds per plant and pod length, Similar results were also
reported by Bulah and Aristrarkova (1970). The wide range cf
variation was observed in the chararters like plant height,
number of seeds per pod, erain yisld by Malik and Singh (1987),
Johnson et al, (1955) also reported a wide range of variation
in the characters like days to fifty per cent flowering, plant
spread, harvest index and test weight, MJjakusko (1968)
observed a wide range of variability in the test weight, &ince
considerable variation exist for pod yield and other contri-
buting characters it indicated scope for selection of the

desirable genotypes from the respective botanical group,

5.2 Genetic Coefficient of Variation, Heritability Percentace

and Genetic Advance :

It is useful to assess the genetic components of
variability in the total variation before the variability can

be utilised for further genetic imorovement in crop plants,

Genetic variability is the basis for any heritable imorove-

ment in the crop plants, Additive genetic variance will be the
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heritable portion of the total variation, The genotypic and
phenotypic coefficients of variation in the present study were
the lowest for the characters, days to maturity and genotynic
coefficient of variation was the highest for plant index
followed by bioclogical weight, Similarly phenotypic coefficient
of variation was the highest for biological weight followed by
plant index indic~ting low to highest variability in these

characters respectively,

The genotypic and phenotypic coefficients of variation
were also higher for grain yield, plant spread and plant height,
The eatimates of G,C,V, and P ,C ,V, for the characters studied
were almost equal except plant spread, harvest index, number of
branches on main stem, number of pods per plant, number of
se~ds per plant, number of seeds per pod, biological weight
and grain yield, Thus indicating that the variability existing
in these characters except the later group of characters was

mainly due to genetic factors,

High G.C,V, and P,C,V, for the characters seed yield,
number of pods per plant, plant height, Also observed high
estimates of these parameters for number of branches on main
stem, might be due to use cf diverse material, High G,CV,
for the characters yield per plant, plant height, number of
seeds per pod had been reported by Malik ard Singh (1987).

The results were in confirmation with the findings of Kovacheva
(1975), Liu et al, (1985), Malhotra (1973), Bhatta et al, (1968)
and Johnson et al, (1955),
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However, genetic coefficient of variability alone would
not indicate proportion of total heritable variation, the
heritability estimates are tetter indication of heritable
proportion of variation, The bhroad sense heritability
percentage includes the contribution of additive gene effect,
allélic interaction due to dominance and non-allelic due to
epistasis, Very high estimates of heritability were obtained
for almost all the characters studied except in number of seeds
per pod, The results were in confirmation with the findings of
Pushpendrs and Ram (1987), Malik and Singh (1927), Alam et al,
(1984 ) ,Fisenko (1982), Malik and Singh (1987) snd Saviness
(1969),

In the present investigation genetic advance was higher
for the characters, number of seeds per plant and plant height,
moderate for biological weight and number of pods per plant,
Though heritability is a good indication of genetic control in
the expression of character, heritsbility coupled with genetic
advance can be of more use in predicting the offect of
selecting types with such characters, days to fifty per cent
flowering, lezf breadth, and leaf length have high h-ritsbility
and fair estimates of genetic 3dvance indicsting additive gene
effect in the inheritance of these characters as such selection
of these characters would prove effective, These findings
were in confirmation with those of Singh et al, (1979), ¥aw

and Menon (1978), Malhotra (1973) and Johnson et al, (1955),
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5.3 Correlation

Grain yield in the present study was positively significant
environmental, genotypic and phenotypic correlation with plant
height, number of pods per plant, number of seeds per plant,
biological welght and test weight, days to maturity, plant
index, leaf breadth and number of seeds per pod, Gai and Fehr
(1984), Alam et al, (198%), Barbind and Reddy (1981), Kozak
(1973), Kovacheva (1975), Malhotra (1972), Bhatta et al.
(1968), Johnson et al, (1955) also reportsd positive association
among these characters, Grain yisld had positive but non-
significant association with the characters plant spread, leaf
length, leaf breadth, number of branches on main stem in
environmental and phenotypic level, Days to fifty per cent
flowering, pod length, harvest index in turn showed negative
genotypic correlation with gr=in yield, These findings were
in close confirmity with that of Tong (1926), Shettar et al,

—

(1978), Arora et al, (1970) and Gopani and Kabaria (1970),
5.4 Genetic Divergence

The concept of genetic distance has been of vital utility
in many contexts, Particularly in differentiating well defined
populations, JSeveral measures of distance have been prcposed
in the past two decades to suit various ohjectives (Jachuavd,
197L) of which Mahalnobis's generalised distance (Mahalnobis,
1930) occupied a2 unique place in plant breeding. Though unlike
in biology its direct utilization fits well in more exact fields

like mathematical statistics, physics and others when
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environmental influence is not a major component to deal with,
In Biology, under the influence of random, unoredictable changes
due to environments there appesr certain limitations in the

application of this concept,

The results obtained have been discussed under the following

heads,

1} Relative importance of characters towards genetic
divergence,

2) Cluster formation,

3) Relationship of geographic diversity and genetic

diversity,

5.4,1 Relative importance of characters towards genetic

divergence

The relative importance of the individual character towards
genetic divergence can be known on the basis of the size of the
coefficients of the canonical vectors (Rac, 1952). The
present investigation revealed the importance of 100 seed weight
plant height, number of pods per plant and days to fifty per
cent flowering, This supports the results of Shwe at al, (1972)
Verma et al, (1973) in Soybean, Verma at al, (1974), Chauhan
(1983), Bains and Sood (198L), Raut et al, (1984) in Soybean
also reported that days to fifty oer cent flowering contributed

more to the total genetic divergence in Sovbean,

Relative importance of the characters and the contribution

of individual characters towards genetic divergence had been
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reported by several workers in different crops, However,K 3ingh
(1981) stated that this method of determining the influence cf
character on genetic divergence is incorrect, Because according
to him, the transformed uncorrelated characters (Yi) do not

have any biological meaning, He further pointed out that the
workers who did use this method have wrongly taken characters
(i) to be uncorrelated (Xi) implying & one to one correspondence
between these two variables, In fact (Yi) is a linear function
of several (Xi) values (Singh, 1981), Therefore, Bains and Sood
(1984) used cluster means which are based on the correslated data,
to know the relative importance of the claracters in causing
genetic divergence, In the present study also, the variances

of cluster means were calculated for all the characters (Table 10
The results also indicated the importance of 100 seed weight,
plant height, number of pods per plant and days to fifty per cent
flowering which confirmed the results obtained on the basis of
canonical methcds, Thus, it can be concluded that if the parents
are selected on the basis of these four traits, viz, 100 seed
welght, plant height, number of pods per plant and days to fifty
per cent flowering they are exprcted to be genetically diversed
also which may be used in the hybridization programme to expect
desired heterotic responses and the genetic improvement in

desirable direction,
5.4.2 Cluster formation :

The aim of forming clusters and finding out the intra and

inter cluster divergence is to provide the base for selecting
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parents for making crosses, The theoretical concepts in such
grouping is that the strains grouped into the same clusters
presumably are little diverse from each other and the crossing
between the strains belonging to the same cluster is not
expected to give desired heterctic response, Consequently, a
breeding programme should be so diversed that the selected
parents for crossing should belene to different clusters and
aprear logical to effert crosses between strains belonging to
the clusters widely separated by high inter cluster diversity,
It is assumed that the statisticael distance (D2) i= &y index
of genetic diversity, It is, therefore, emphasized that while
using this approach, the breeder should not ignore the biclogy

of situation,

Cluster 'A' was very large and comprised of 24 strains
while 'C' had 19 streins and 'B' had 11 strains, The maximum
inter cluster distance was observed between clusters F and G
(27.78), followed by C and G (23,73)., An examination of Table
10 also showed that the means for different characters of
cluster 'G' varied considerably from those of clusters F and C,
This indicated that strsins in Ciuster 'G' might have entirely
different genetic architecture from the strains included in

clusters 'F' and 'C',

It is suggested that varieties from diversed clusters and
having high yield potential thus might be very useful in framing
a suitable breeding programme since such crosses are expected

to throw superior segregates,
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5.,3 Relationship of geopraphic diversity and genetic
diversity

The clustering pattern in the present study indicated that
of the 24 genotypes with Indian majority (10 lines) have been
grouped into Cluster-I suggesting that thay are not genetically
much diversed, It is interesting to find that all these
genotypes are the Poona Soybean selections representing a
common area of adoption, However, the other genotypes of
Indian origin namely MACS-13 from Pune belonged to Cluster-IT
which also included other variety (S-788) of Indian origin,
but coming from Vidarbha region, The remaining genotypes having

India as their origin were included in Cluster-ITT and Cluster-IV

Thus, it is clear from the study that though the country
of these genotypes is common, they represent different aress
of sdoption =and thus, grouped into different clusters, The
eleven U ,S A, genotypes were included into five differant
clusters, However, out of L genotypes of origin fyom Aastraiha)
three included in one Cluster seemed to be genetically relatively
close, on the contrary, the constitution of the clusters
revealed that genotypes coming from different geographic ares
are included into same cluster suggesting that geographic
diversity does not necessarily represent the genetic diversity,
These results are in close conformity to those reported by
Murty and Arunachalam (1966), Shwe et al, (1972), Singh et al,
(1979), Asthana and Pandey (1980), Jain et al, (1981), Raut
et al, (1984), Malik et sl, (1985),
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This may be attributed to frequent exchange of breeding
material from one place to another and its further selection
in different geographic regions which could result in genetic
diversity (Murty and Arunachalam, 1966; Bhatta et al, 1968;
Narsinghani et al, 1976; Asthana and Pandey, 1980; Raut et al,
1984; and Malik et al, 1985), Theyhave also stated thst
genetic drift and selection in different environments could
cause greater diversity among the genotypes due to their
geographic distances, Thus, the constellation that might be
having association with the particular region in nature may

loose their individualily under human intereference,

Thus, on the basis of the results obtained in the present
study shared the relative importance of 100 seed weight, plant
height, number of pods per plant and dsys to fifty per cent
flowering in selecting the parents in the hybridization
programme, And as indicated in the present investigation there
appears no direct relationship between genetic diversity and

geogr=phic diversity in this crop,

5.5 Tentative Crossing Programme

Based on the information from D2 analysis, it is suggested
that the genotypes from diversed clusters and having high yield
potential for grain yield per plant with number of branches on
main stem, plant height, and number of pods per plant might be
very useful in forming a suitable breeding programme, Such
crosses are expected to throw the superior seeregates in any

generation,
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A crossing programme as given below is therefore suggested,

Cluster A with B, %, G
Cluster B with €, B, F, G,
Cluster C with G,

Cluster D with G,

tes B o T o SRR » +

Cluster E with F, G,

e

Cluster F with G,

The inter cluster values of above combination are higher
than 13, At this juncture, it is pointed out that if there is
a greater diversity above critical limit, the crosses
between clusters may not give the expected results as extremely
divergent crosses, may recsultindecreased heterosis, Therefore,
taking into account inter cluster divergence (Table 9), cluster
means (Table 10) and character means (Table 2) of ecenotypes a

breeding programme can be suggested,
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CHAPTER 6
SUMMARY AND CCNCLUSIONS

The present investigations were undertaken in fifty eight
varieties of Scybean collected from Maharashtra Association
for Cultivation of Sciences, Pune, to study the nature and
extent of variation, direction and magnitude of association of

Soybean, during Kharif 1987,

The observstions were recorded on dsys to fifty per cent
flowering, days to maturity, plant height, plant spread, plant
index, leaf length, leaf breadth, harvest index, number of
branches on main stem, number of pods per plant, number of = se
per plant, pod length, number of seeds ver pod, test weight,
biological weight, grain yield, The datas on range of variability
and significance of mean indicated sufficient variability

present in the genotypes under study,

The astimates of genotypic coefficient of variation were
low as compared to the phenotypic coefficient of variation,
The G,C.V, as well as P ,C,V, were least for the characters,
number of seeds per pod, days to maturity and highest for plant

index and biological weight,

Very high estimates of heritability were obtained for
slmost all the characters while moderate heritability estimates
were recorded for the character number of seeds per plant, The

estimates of genetic advance were high for the charscters
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plant height and number of seeds per plant and moderate for
days to fifty per cent flowering and number of pods per plant
and low for the characters number of branches on main stem,

pod length and number of seeds per pod,

Moderate to high heritable values coupled with high genetic
advance were observed for the characters, plant height and
number of seeds per plant, thus indicsting additive genetic

control for these characters,

Grain yield per plant had highly significant positive
association with the characters days to maturity, plant height,
plant index, leaf breadth, number of pods per plant, number of
seeds per plant, number of seeds per pod, test weight snd
biological weight, grain yield per plant had significant
positive association with the characters days to fifty per cent
flowering, leaf length, However, it had negative but non-
significant sssociation with the characters plant spread,
harvest index, number of branches on main stem, Significant
positive correlation of days to maturity and 100 seed weight,
with grain yield and moderate to high heritability with fair
egtimates of genetic advance for these characters indicated
that selection for these characters will be effective in

incressing the yield potential of these crops,

The 02 statistics showed that there was adequate diversity
between strains with D? values ranging from 4,34 to 772,22,

On the basis of D? analysis, strains studied were grouped in
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seven clusters with substantial genetic divergence between
them, Cluster A was very large comprising 24 strains, C

with 19 strains, B with 1l strains and D, B, F, G with one

*

strains each, The clustering pattern of the genotypes was

not necessarily as per geogrsphic diversity,

Tentative crossing programmes based on the study is

suggested as below :

Cluster A with B, E | G,
Cluster B with C, B, F, G,
Cluster C with G,
Cluster D with G,
Cluster B with F, G
Cluster F with G,
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