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INTRWUCTICN 

The area under soybean cultivation in India was 

about 66,6Cc) hectares in 1974-75 which has now increased 

steadily. There was sharp increase in the area under 

soybean cultivation in the country during 1974-75 to 1978-

79 due to exotic introduction and development of improved 

varieties. The area under soybean in Madhya Pradesh alone 

was 209,067 hectares in 1978-79 (Rathore and Motiramani, 

1978). 

The maximum genetic potential of improved verie-

ties can be exploited only under better environmental 

conditions because environment itself determines the 

closeness of actual yield to the genetic potential. 

spectacular improvement in economic yield of 

certain crop varieties has been achieved by exploiting 

major genes whose presence could be identified easily. 

uven after optimum set of conditions there are 

several intrinsic or extrinsic factors which effect the 

productivity to a considerable extent. Number of varie-

ties have been produced by the breeders to suit different 

environmental conditions. Under this situation the yield 

potential of the plant is influenced by yield component 

in order to adjust itself under varying environments. 
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Identification of physiological components of 

yield and their genetic control should make it possible 

to plan crosses to maximize production of genotype 

combining physiological complications and balances for 

high yield, thereby leading to more rapid and oredict-

able yield improvements. 

Yield components can be measured with much less 

degree of error than yield per ,fie and those which are 

highly correlated with yield are obviously very much 

useful as an aid to yield improvement. The yield 

components are influenced by genetic and environmental 

variation and the interaction between these two while 

selecting for yield, breeder places more emphasis on 

some components than others with degree of importance 

varying among breeders. :sometimes yield can bear cor-

reltions with number of characters. It would be of an 

advantage to use those characters for yield improvement 

which do not require any sophisticated, time consuming 

or elaborate t~:-chnique of measurement. 

Thus for the breeding for improvement of yield 

has to simplify this complex situation and resort to 

component approach by handling number of correlated 

characters which can be easily assayed and are highly 

heritable. Hence the present investigation was under- 

taken with the following objectives: 
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1. To find out the pattern of genetic vi~riability 

2. To detesmine the heritability for yield and its 

components 

3. To predict genetic advance for yield and its 

components 

4. To estimate inter-relationships of yield and 

yield components at genotypic, phenotypic and 

environmental levels 

b. 	To find out the genotype x environmental inter- 

action. 

-zoto: - 



CHAPTER II 

RE:VI£e. OF LITf:FATUi4 

The available litereture related to various 

aspects of the present study is being presented under 

the following heads. 

1. Genetic Variability 

2. Heritability 

3. Genetic Advance 

4. Genotypic, phenotypic and environmental correlations 

among various characters. 

I. 	GENLTI!' VIRIFiDILITY 

For successful crop improvement programmes breeders 

should be well aware of the nature and the amount of genetic 

variability within species for the characters of agronomic 

importance. The genetic variation can be partitioned into 

components attributable to different causes. The degree 

of resemblance between relatives is determined by the 

genetic properties of the population. 

Fisher (1918) attempted to study the genetic 

variability in relation to environmental variability. Next 

to Fisher a number of workers discovered several techni-

ques for the estimation of components of variance (Wright, 

1921; Lush, 1940, 1943; Robinson S1 1],., 1951 and Warner, 
1952). 
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Hulah and .Nristarhova (1970) reported maximum 

variability for number of pods, seeds per plant and 100 

seed weight. :+ingh and Mittal (1970) reported a wide 

range of variation regarding the pattern of branching in 

soybean. Lal and Fazlul Haque (1972) reported higher 

estimates of genotypic coefficient of variation for number 

of pods, plant height and hundred seed weight. Verma et 

. (1972) studied variation pattern of 82 soybean varie-

ties including exotic as well as indigenous at three 

locations in India. These workers found significant gene-

tic variation for maturity, flowering, number of pods 

per plant, 100 seed weight and grain yield. 

Awe et m.l ( 1972) observed considerable vari-

ation for developmental traits related to the productivity 

of soybean. :iimilar results have also been obtained on 

genetic variability estimates of various characters in 

soybean by other workers (ceber and Moorthy, 1952; Voshino 

Al. 
 

1955; Johanson e1 ,1. 19555). 

Low estimates of genotypic coefficient of varia-

tion for 100 seed weight and primary branches, moderate 

estimates for yield and the highest values for number 

of pods per plant were observed by Malhotra (1973). 

Khangure and Sandhu (1973) reported high estimates of 

phenotypic and genotypic coefficients of variation for 

various developmental traits viz, pod yield and number of 
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matured pods per plant in groundnut. Nandpuri et Y1. 

(1973) observed high estimates of genotypic coefficients 

of variation for yield per plant and pod number per plant 

in pea. Lal et al. (1973) studied 11 characters in 25 

varieties of soybean. The highest genotypic coefficient 

of variation was obtained for plant height. Yassin(1973) 

studied phenotypic and genotypic variances for yield and 

yield components. He observed substantial genotypic 

variances for yield per plant, 1000 seed weight and 

number of pods per plant. Variability in seed number 

per pod and much of the yield per plant resulted from 

environmental effect and interaction with varieties. Rao 

(1974) studied eight characters in seven varieties and 

seven F2 derivatives in soybean. He found high genetic 

variability for plant height, number of pods per plant 

and seeds per plant. 

Varied results have been reported on genotypic 

and phenotypic variability for various characters in pea, 

pigeon pea, gram, black gram and groundnut (Pandey and 

Gritton, 1975; Chandra 1 , &1. 1975; 51ngh e,~ A],., 1975; 

Chand VA Al. 1975; 4oundrapandian g1 Al. 1975 and Sangha 

and 5andhu, 1974). 

II. 	t:kI7ILIIY 

although genetic variation is important, it can 

be used for effective crop improvement programme only 
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tion. Fisher (1919, 1954) proposed the idea of the 

partitioning of genetic variance. Numerous exparimee. 

were conducted by plant breeders to determine relativ. 

importance of environmental and genetic variances. Lc:-

(1940) defined the broad sense heritability as the r 

of genotypic variance to total variance. Johnson 

(1955a) stated that the broad sense heritability est..-

mates may vary greatly depending upon the unit for 

the variance are considered. bifferent methods of esti-

mation of heritability  have been reviesbed (.`Caul, 1967; 

Reddy and Heyne, 1969 and Hill and l,icholus, 1974). 

Panne (1940) used coefficient of regression of 

F3  progenies on 1.2  plants for estimation of heritability. 

Mather (1949) developed the method of partitioning of 

phenotypic variability into additive and non-additive 

components. Johnson a 4. (1955a) emphasized the import-
ance of additive component of variation in predicting 

the effects of selection. If heritability is only due 

to non-additive gene effects the expected genetic gain 

would be low (Pence, 1957). 

The value of heritability depends on all the 

components of variance, a change in any one of these 

components will effect the estimates. It is important 

to realise that the heritability estimates differ from 



character to character, population under study and tt, 

envircnmer , c 	s _.1e~  

Nandpuriems, a1. (1973) obs_: vcc- 1o:, 	 tir.:= 
of heritability for days to first flowering in pea. a,ci: 
and 1 (1974) reported high estimates of heritability f'oy 

first flowering in soybean. Chandra et al. (1975) 

reported high estimates of heritability in pigeon pa.. 

2. plant height: 

In general, high estimates of heritability have 

been reported for this character. Mahmud and Kramer 

(1951) observed heritability estimates as low as 35 per 

cent and as high as 41 per cent. sober and Moorthy(1952) 

reported heritability estimates from 50 to 76 per cent. 

Bartley and 4eber (1952) observed 66 to 83 per cent herit-

ability estimates for height in soybean. 

t;imilarly high estimates of heritability have 

been reported by other workers (61 to 81 per cent, Johnson 

it Al. 1955s; 72 to 93 per cent, Yoshino gj aal. 1955; 
67 to 70 per cent, Kwon and Torrie, 1964 and 29 to 88 per 

cent, Luedders it Al. 1973). In other crops high herit-

ability estimates for plant height were reported by 

Bhagmal (1969) in pea, Singh e1 Al. (1973) in table pea, 

Sounderpandian 11 ,i. (1975) in black gram, Chandra j ,al. 
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(1975) in pigeon pea, Singh a aJ,. (1975) in black gram 
and .ishwanath e1 aj. (1975) in soybean. 

3. Number of branches our plant: 

side range of heritability estimates have been 

reported for number of branches in soybean by various 

workers. Long e al. (1950) observed low estimates of 
heritability for number of branches per plant. Low esti-

mates (3o,) of heritability were also observed by tlhotra 

(1973) and Thseng and, Hosokawa (1973). However, Lal and 

ldehta (1973) observed medium estimates of heritability in 

soybean. Cm the other hand high estimates of heritability 

for this character  was reported by Naphade ej al. (1972). 

4. Number of nodes oar plant: 

Nishwanath ,at 1_. (1975) concluded from their 

studies that the number of nodes par plant had high herit-

ability estimates. 

5. Number of pods ner alent: 

The low estimates of heritability were observed 

by Long et ,a. (1950). Aylesworth and Lambert (1969) and 
nand and Torrie (1963) in soybean. Ardeleon (1975) obser-

ved that number of  pods per plant was influenced by envi-

ronmental conditions in F2  population of soybean. Johnson 

31 Al. (1955a) reported heritability estimates from 22 to 
50 per cent. Yoshino jU Al. (1955) found heritability 
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estimates for the number of pods per plant ranging from 

36 to 83 per cent. On the other hand Lal and tehta (1973) 

found medium heritability estimates in soybean. Hanway 

(1957) reported high estimates of heritability for number 

of pods per plant in soybean. High estimates of herit-

ability for number of pods per plant were also reported 

by dhagmal (1969) and Nandpuri et al. (1973) in pea, 

1Saphade et al. (1972) in soybean, aingh et Al. (1973) in 

Bengal gram and :,ounderpandian at , ,. (1975) in black gram. 

6. y &j: 

several workers reported the estimates of herit-

ability for yield. .giber and Moorthy ( 1952) reported 

that heritability estimates for seed yield were, erratic 

due to large environmental variances. Low to moderate 

estimates of heritability were reported by various workers 

as 9 per cent to 17 per cent (Hartley and Faber, 1952), 

12 per cent to 53 per cent (Hanson and .eber, 1962), 3 

per cent to 10 per cent (Kwon and Torrie, 1964) and 10 

per cent to 40 per cent (Luedders ,e,,.j~ Al. 1973) . 

Anand and Torrie (1963) observed low estimates 

of heritability for seed yield. Low estimates of herit-

ability was also observed by Hubaihayo and Onim (1978). 

Moderate estimates of heritability have been 

reported by Naphede Sj,Al,. (1972) in soybean and Chand 
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et Al. ( 1975) in gr- r. P.,ahmud and Kremer (1951) reported 
heritability estimates for seed yield in soybean from 43 

to 77 per cent. 	eber and 1oorthy (1952) also observed 

a wide range (13 to 78 per cent) of heritability estimates 

for this character. Shannon et al. (1972) observed that 
the heritability estimates varied from 0 to 73 per cent. 

Thseng (1972) reported 66 to 97 per cent estimates of 

heritability in F1  and F2  populations. 

High estimates of heritability were observed by 

Malhotra (1973) in soybean. Nandpuri eA J. (1973) and 
Singh e1 ,l. (1,973)  in pea, ainghj. (1973) in bengal 
gram. Hiremath and Talawar (1971) and Chandra 

(1975) in pigeon  pea and Sounderpandian et Al. (1975) in 

black gram. 

III.  GE ►VEsTIC pN+ 

The amount of progress expected through selection 

of best individuals can not be made based on the herit-

ability estimates alone. The genetic progress would incr-

ease with an increase in heritability estimates. Hence 

the heritability estimates could be best utilized in conju-

ction with the selection differential in predicting genetic 

gain following selection. 

Bhagmal (1969) studied 14 characters in 25 exotic 

and lOcil varieties in pea. He indicated that number of 
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pods per plant, plant height ana 100 seed :night had 

high genetic advance. He further suggested that these 

traits might be effectively improved on the basis of 

phenotypic selection. Jaimini e1 .. (1971) studied 9 
characters in lentil. They reported that estimates of 

heritability and genetic advance indicated that progress 

could be made through selection for number of days to 

€lowering, yield and number of primary and secondary 

branches. Thseng (1971) observed high genetic gains for 

quantitative and growth habit characters in F2  population 

of soybean. jiiremath and Talawat studied seven quanti-

tative characters  in 15 varieties of soybean. They obser-

ved low estimates  of genetic advance for number of primary 

branches, number of seeds per pod and 1000 seed weight 

and high estimates  of genetic advance was obtained for 

plant height, yield per plant. Naphade et al. (1972) 
reported high genetic advance for number of pods and plant 

height in soybean. 

Nandpuri it A. (1973) reported high estimates 
of genetic advance for yield per plant, pod number per 

plant, while low estimates for number of days to first 

flowering in 33 varieties of pea. aingh 11 Al. (1973) 

reported appreciable genetic advance for height and yield 

per plant in some parents and their F1  and F2  of pea 

cultivars. 
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Kumar and Haque (1973) studied 10 characters in 

some varieties of pigeon pea and their F1 and F2 proge-

nies. They observed moderate genetic advance and high 

heritability for number of days to maturity, moderate 

heritability and moderate genetic advance for plant height 

and pod number and moderate heritability and high genetic 

advance for seed yield per plant. 

Lal and Mehta (1973) observed high genetic advance 

for plant height while studying 25 varieties of soybean, 

Chandra et al. (1975) observed high heritability estimates 

together with high genetic advance for yield per ;plant 

and 100 seed weight. 

IV. G (J YPI~. PHL TYPIC .NU 
rnVli 	- , ,f L WR1 JJ4TIGt~S 

The correlations studies are of considerable 

importance in plant breeding programmes. The theory of 

correlation was developed by Pearson (1904). Galton (1989) 

suggest the need of coefficient of correlation to describe 

the degree of associations between variables. 

::earle (1961) described the mathematical impli-

cations of correlation at phenotypic, genotypic and envi-

ronmental level. Genotypic correlation in general are 

higher than phenotypic correlations. This has been confir-

med in correlation studies of plants and animals (Johnson 

It Al. 1955b; Johnson and Bernard, 1962= Lernar and Cruden, 

19481 Morley, 1951 and Van Vleck, 1960). 
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The extent to which various characters are cor-

related has been studied by a number of investigators in 

soybean. Stewart (1913) found that height of plant was 

more nearly associated with yield in soybean. Biankouynen 

( 1932.) observed low correlation Cr = 0.15) for yield with 

height. Yoshino e. (1955) estimated the correlations 
between yield and various characters on F2  plants of 11 

crosses. The magnitude of correlation varied from cross 

to cross, the number of branches, number of pods, plant 

height and flowering time being variously associated with 

yield. 5hih (1949) made field observations on ten varie-

ties of soybean and found positive correlation of yield 

with plant height, number of branches per plant, seed 

weight and number of pods per plant. 

Weber and Moorthy (1952) used F2  plants derived 

from three crosses to estimate genotypic and phenotypic 

correlations between different pairs of characters. At 

genotypic level, correlation of yield in two crosses was 

found to be positive with maturity Cr = 0.4, 0.28), height 
( r - 0.46, 0.23) and seed weight Cr = 0.61, 0.21). At 

phenotypic level, these correlations were positive but of 

lower magnitudes. 

Johnson s1 4. (1955b) estimated all genotypic 
and phenotypic correlations between pairs of 24 characters 
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in two crosses of soybean to be positive. In general, 

the genotypic correlations were higher than phenotypic 

correlations. They outlined positive and high genotypic 

correlation of yield with maturity (r = 0.75, 0.40), 

seed weight (r = 0.43, 0.66), number of branches (0.09, 

0.62) and number of pods per plant Cr = 0.14, 0.29). 

Kwon and Torrie (1964) measured genotypic and 

phenotypic correlations in two crosses of soybean over 

five environments. High seed yield was genetically cor-

related with height Cr = 0.54, 0.82) and maturity Cr = 

0.52, 0.95) in both the populations.. Similar associations 

were also reported by Anand and Torrie (1963) and Johnson'  

i A . (1955b) where one hundred seed weight was positively 

correlated with yield Cr a 0.22) in one population at 

genetical level but negatively correlated (r = -0.59) in 

other population. 

The significant relationship of grain yield with 

number of branches was reported by Gotoh (1963) and Pan 

(1967). Positive correlation of seed weight with yield 

has been reported by 4torhm (1966) and Pan (1967). YU 

(1966) obtained negative correlation between days to 

flowering and yield. ;ahkuropat (1970) obtained positive 

correlation between seed yield and height. Sengupta and 

kataria (1971) reported at phenotypic level a fairly str-

ong and significant positive correlation between yield 
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and other ccm.00nents like m turity, nunb r of pri~-~ary 

branches, plant height, number of clusters per plant 

excepting those of one hundred seed weight and days to 

flowering. The strongest correlation was however, obser-

ved between yield and number of pods per plant. fit geno-

typic level more or less same picture was noticed. 

Lal and Fazlul Haque (1971) reported very high 

positive association at genotypic level of yield with 

plant height Cr = 0.48), number of nodes (r = 0.56) and 

number of pods per plant (r = 0.69). Non significant 

association of seed yield with days.to  maturity Cr = 

days to first flowering (r = 0.46) and one hundred seed 

weight Cr = 0.14) was observed. 

Kew and Menon (1972) reported that at genotypic 

level yield was strongly correlated with number of pods 

(r = 0.958), number of beans (r = 0.994), and plant height 

( r = 0.532) and moderately correlated with maturity (r 

0.406), Correlation with hundred seed weight was observed 

to be negative (r = -0.165) and non significant. 

Thseng and Hosokawa (1972) observed positive cor-

relation of grain yield with number of nodes per plant and 

number of pods per plant. fiubeiheyo (1973) observed bean 

yield positively correlated with number of pods per plant. 

Rohewal and Kappur (1973) found grain yield to be positively 

correlated at phenotypic, genotypic and environmental levels 
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with number of branches (r = 0.279, 0.270, 0.308), days 

to maturity (r = 0.395, 0.458, 0.236), seeds per pod ( r 

0.13, 0.134, 0.135) and hundred seed weight (r = 0.205, 

0.126, 0.454). 

Yu et 4.  (1965) observed negative relationship 
between flowering and maturity and highly positive values 

for days to flowering and height. Similar results were 

also reported by solorio (1967). Kaw and Menon (1972) 

reported that number of pods per plant was positively cor-

related with days to 50 per cent flowering (r = 0.655 and 

0.823). 

Gautam and Singh (1977) reported that hundred 

seed weight showed  a negative correlation coefficients 

with yield and other characters. Singh eta  awl.  (1979) 
studied genotypic,phenotypie  and environmental correla-

tions in 28 varieties of soybean. They concluded that 

the yield was positively correlated with plant height, 

number of primary branches, number of pod bearing nodes 

and number of pods per plant. 

-: o0os 
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MATti,`UAL It:u MLT"HUu 

The present ox-parim.:nt was carried out iDt the 

Livestock Farm, Department of Plant Breeding and Genetics. 

Jawaharlal Nehru .rishi Vishwa Vid jalays, Jabalpur during 

Rabi 1975-76 and Kharif 1976. 

The climatic conditions of Jabalpur are semi-

humid and subtropical with extreme rainy, winter and 

summer seasons. In general, monsoon breaks by the end 

of June and proceeds upto the end of September. cccassi-

onal winter showers are received somewhere in between 

December to February. The meteorological observations 

regarding the weather conditions prevailed during the 

crop seasons from  the month of November 1975 to iDecember 

1976 are given in Appendix-I. 

The climatological data showed that environment 

was favourable for the normal crop growth and development. 

However, a marked differences were observed with regard 

to temperature, humidity and rainfall during the Kharif 

and Rabi seasons. 

The soil of the experimental area was rich in 

available potassium and the other major nutrients (Iitro.. 

gem and Phosphorous) were at normal levels. The soil 

was medium black clay in texture with uniform topography 

and was free from water logged conditions. 
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Exoo rimentsl material 

The experimental material comprised of eight 

promising lines of soybean was obtained from the .oybean 

Research Project, Department of Plant Breeding an$ Genetics. 

J.N.i~.V.V. Jab~lpur. 

These eight genotypes were grower for two seasons 

i.e. in Rabi 1975-76 and Kharif 1976. The experiments 

were laid out in a randomized complete block design with 

four replications in each seasons. Lech plot consisted 

of five rows, 3 m in length and row to row distance was 

45 cm. For each variety in each replication, ten comrteti-

tive plants were taken for recording detail observations 

as follows: 

1. Days to 50 per cent flowering: 

The days to 50 per cent flowering were recorded 

from the date of planting to the date when 50 per cent of 

the plants in a plot were in bloor'n 

2. Plant height (cm): 

The height of the plants upto the tip of the 

main stem from grOUna level were recorded at the time of 

maturity. 

3. number of branches per plant: 

The number of branches borne on the main stem 

was recorded at the time of maturity. 
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4. Number of nodes per plant: 

The number of nodes per plant were counted at 

the time of harvest. 

5. Number of pods per plant: 

The number of pods per plant were counted at 

the time of harvest. 

6. Grain yield per plant (gm): 

The tagged plant were harvested threshed and 

seeds weighed separately and mean values of ten competi-

tive plants were used for further analysis. 

Statcs] Method 

1. Analysis of variance: 

The data obtained were subjected to analysis of 

variance season—wise representing different environments. 

The mean values for each character of indiviñj 1 

variety in each season were based on ten competitively 

selected plants  from each replications for calculation 

of season-.wise analysis. The data were analysed as fcr 

randomised complete block design of the experiment, fell®v,` 
ing the standard procedure given by Panse and Sukhatme 

(1967). The structure of analysis of Vance and covariance 

used for the experiment is as outlined in Table 1. 
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Table 1: The structure 	 j 
covariance 

:source ofu.i.   
variation 

Reolic,tion (r-1 

Treatment (t-1 	~~ ~~ 12  

Error 	(r-1)(t-1) tt2 	T2e 	tee 	r e1.2 

Total 	rt - n 

where 

r2y= ycvtyi( v 3 ,ncr3  
xl; 

r 2 	= error variance 	3 

n 
2 	m phenotypic variance 	%`g + 

genotypic covariance for t~ 
1.2 character 1 and 2 	- 	--® 

1.2= characteraI ande2for 
	8 	_ 

r 

p1.28 fornchar covariance 
 acter I and 2 	' ~g1.24 Pe1.2 

Pooled nalysie of mats: 

prior to pooling the date, the test of homogenity 

for error variances is applied by utilizing the Hartlett'e 

method. 
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n 	2 n 	2 
)(~ 2 = ( 	Kr) Loge s - 	Kr loge : r 

i 	 i 

where 
2 	 n s 

2. log a 5a = log S2 x 2.3C26 

3• 	F- Kr log e S = K1 (log a S1) + ------+ Kr(log e Si) 
i 

x2 a X$ and 

n I 
C °1+ 3n-1 ( i Kr 

Z Kr 
i 

where 

n = number of environments (i.e. n - 1, 2, ----- n) 

= error mean sun of square (i.e. 52 	2, ---- nl 

K m respective degree of freedom for error 
variances 

X2 = (hi square value 

C = CorrectUI►n Factor 

The quantity A? was tested against the table 
C 

value of Chisquare (X2) with (n-1) degree of freedom at 

9 per cent level of significance. The means of individual 

varieties overall replications for each environment were 

calculated and data thus obtained was analysed by dividing 

the total variability into (1) due to environment, (ii) due 
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to varietal and (iii) due to varieties x environments. 

The structure of analysis of variance is presented in 

Table 2. 

Table 2% The structure of analysis of variance for 
pooled data 

Source of 9 	 y d.f. 	~h;.5.a. 	Q 	Lxpected M.S...
variation Q 	® 	u 

Environments n-1 

Varieties 	t-1 	~A' 	 '2 +2 + n g2 

Varieties x (t- 1)(n-1) 	M' ' 	+ 	2 
environments 	 2 	C e2 	G 

pooled error n(r-1)(t-1) We 	~ee2 

where 
n = total number of environments 

t = total number of varieties 
2 

Q2 = estimates of pooled error (S /r) 

y2 = pooled E M 5 

r = number of replications 

The mean sum of squares due to varieties and 

environments were tested against mean sum of squares due 

to varieties x environments. The mean sum of squares due 

to pooled error was required to test the mean sum of 

squares due to varieties x environments. 
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2. Mean, Range, Components of Variance, Genotypic 
Coefficients of variation, Heritability and 
Genetic ('advance: 

The mean range components of variance coeffici-

ents of variation and genetic advance were calculated 

from individual analysis (Table 1). The means were cal-

culated by conventional method for different characters 

under study as: 
R 

= 	xi/R 
i=1 

where, 

R = total number of observations 

Xi = value of ith  observation 

X = character mean 

The range for each character was determined by 

the lowest and the highest values in the particular 

character. 

Heritability in broad sense was estimated accor-

ding to the formulae given by Allard (1960) and Hanson 

I Al. (1956) as follows: 
n n 

Heritability (h)2  - ( s 2g/ v 2ph) x 1(X) 
Genotypic and phenotypic coefficients of vari-

ation were computed as per formulae given by Burton 

(1952) . 

U C V 	( 	g/X) x lOO 
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..imilarly phenotypic coefficient of vari tion 

was computed by replacing ,~ y by o 2ph in above formulae. 

The estimated phenotypic standard deviation and 

heritability were used to determine the genetic advance 

from one cycle of selection of 5 per cent lines as sug- 

gested by Lush (1949) and Johnson q 	. (1955a), i.e. 

G4 = K.c ph h2 

where 
P, a constant. 2.06 at 5 per cent selection 

intensity 

ph phenotypic standard deviation 

h2 = heritability in broad sense, and 

GA = genetic advance 

Genetic advance in percentage of mean was 

Genetic advance 
calculated as 	aracter mean x 100 

3. Correlation Coefficients: 

Correlations at genotypic, phenotypic and envi-

ronmental levels were calculated on the basis of indi-

vidual environments separately using the following formula. 

~L2 
r1.2 "TTar. 1 x var. 2 

where 

r1.2 = coefficient of correlation between trait 
land  
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Cov1.2  = Covariance between trait 1 and 2 

Var. 1 = variance of lot trait 

Var. 2 = variance of 2nd trait 

Genotypic, phenotypic and environmental cor-

relations were computed by substituting corresponding 

variances and covariances in the above formula. The 

estimates of covariances between two traits were derived 

in the same way as for corresponding variance components. 

-: cOo: - 
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FaxpaFaM1 NT,.L f,ESULTS 	 \ r• 

I. Genetic Variability 

The analysis of variance was carried out for 

six characters viz. days to 50 per cent flowering, plant 

height (cm), number of branches per plants, number of 

nodes per plant, number of pods per plant and yield per 

plant (gm) for each environment separately which are 

presented in Table 3. 

The mean sum of squares due to genotypes were 

highly significant for all the characters except for 

number of branches in the environment 1 (ice bi 1975-76). 

The mean sum of squares for all the characters was found 

to be highly significant except number of primary branches 

which was significant at 5 per cent level. This indicated 

that there was a considerable genetic variability in the 

material under study. The variation in the number of brar-

ches per plant was found to be considerably low in the 

present experimental material. 

The test of homogeneity for error variances of 

two environment was carried out for each character separa-

tely. The estimated Chi square value at 5 per cent prob-

ability level for all the six characters indicated the 

homogeneity of error variances. After applying the test 

of homogeneity for each character, the pooled analysis of 



Table 3s 4nalysis of variance for six characters in soybean for eac'' ervironrent 

1asvirossw4nt 	:o rce of 
tion 

iD.?. Days to 	~P1ant 
Ix? 	1height per 

~Laiiber 
1of bra-1 

1 Umber 
of nodes 

xLambar 
Iof pods 

" Yield per 
I plant vari 

X X 
cant flo- 	tcw) j ches/ per 1per I 	(m) 
oterifg 4plant plant plant 

slabs 1,375-76 	Rapllcations 3 12.08 	157.3? 10.73 3.62 11.€31. 1).592 

varieties 7 47.71** 10' 	1.05 46.09* 33.74-- 	5.5630° 

terror 21 9.77 	31.73 0.7) 3.41 21.22 0.243 

Kharif 1*475 	Replications 	3 	0.29 	9.08 	0.86 	3.01 	6.32 	0.7)5 

Varieties 7 	30.57•+' 1533.62** 1.33* 57.53' ° 136.37i1, 3.714 q' 

F.rror 	21 3.50 22.39 111.51 6.51) 22.35 0.451 

* Significant at 5 per cent 1^vel 

** Significant at 1 per cent level 
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variance was carried out. The combined analysis of 

variance reveal (Table 4) that the varieties and environ-

mental interaction was found to be significant for all 

the characters. The variance due to environments was 

found to be highly significant for days to 50 per cent 

flowering, plant height, number of branches and yield 

per plant. The varietal differences were also signifi-

cant for all characters. 

II.  Para 2tors of Variation 

Range, mean, genotypic, phenotypic variances, 

genotypic phenotypic coefficient of variation, herit-

ability in broad sense, expected g..netic advance, genetic 

advance as percentage of mean are presented in Table 5, 

for environment-i (R bi 1975-76) and environment-2 (Kharif 

1976). 

The mean values for various characters under two 

environments are given in appendix-Il. 

The days to 50 per cent flowering ranged from 78 

to 89 and 35 to 48 in rabi (1975-76) and kharif (1976) 

respectively. 

similarly ranges for other characters for these 

environments were as follows. Plant height ranged from 

47 to 97 cm and 42 to 104 cm. Number of branches per plant 



Table 4z Pooled analysis of variance for six characters ix soybean 

5ourc
tiof 	ID. V. 5a s 	height branches ( ncdearu f (,Q 

nber f Yisld cR~) 

% 	flo ringI (cm) I per p1int1 plant 	 plant 

Environments I 72l.00' 	115.58•* 	8.36•* 	0.03 Z.52 0.32** 
Varieties 7 26.82*s 	641.02** 	0.42* 	22.63*v 56.311" 

Varieties x 7 6,99** 	14.8R•1 	Q.3t31* 	3.20'° 13.34** fl.32i** 
ansirormenta 

Pooled error 42 1.66 	6.75 	0.15 	1.26 5.45 . 	9 

Significant at 5 per cent level 

* 	Significant at 1 per cent level 



Table Ss Astizatss of par eters of variation for six ehar ctors it soybe,cr 

1har-Acters ftvuQvsstts I ---- e 	' -- neA -- Coefficient of writ- ;;x ec- `3Qryetic <ini- ix i- (Gezo- Phexto_(L 	ig abilit Xted ge-~adv sce )mum IHim It 	is Y~ t 	tc Yp oro- 
tynt; 

"" - hero- netie ins 4 of 
tsnic ar varce ma r. 

CVs to 50 
f 	er1a4 

Rabi '75-76 73 89 83 37.34 47.71 7.30 8. 	t ?.52 11.31 13.57 
i~harif 1976 35 48 39 77.®7 R~3.57 2?.4?. 35.f6 17.69 45.17 

Plant height 	Rabi 75-76 
{cm) 

47 97 74 g86."r5 1118.85 42.34 43.02 96.135 63.61°3 :.5.82 
l(harif 14% 42 ID4 743 157i6.3 150.62 50.13 5q.33 18.6 81.2n 112.32 

:.%weber of 
prgrzehas par 

Rabi ?5..76 3.9 6.1 3.88 0.33 1.O5 14.87 26.39 31.77 0.67 17.26 
plaint erii• 1??6 2.45 4.5:3 3.72 0.132 1.33 24.33 31.19 6t.' 1.47 37.47 
b 	ber of Rabi 15-76 11.25 21.01) 16.06 42.63 46.9 40.61 42.28 02.61 12.15 

to 

Is.67 des per 
pl~t pharif 11'76 12.13 23. 15.97 51.03 57.54 44.74 47,51 FRB. ) 13.85 115.2!3 
o:inber of Sabi 73..76 23.48 37.25 29.61 72.52 93.74 29.18 33.34 77.36 7.49 26.17 
~iac~t £harif F1% 24.2) 42.x.}3 32.'1!9 pots  per 164.(2 186.37 39.05 41.63 38.(Y) 24.75 75.46 

Y1e14 per ltsbi ?5- 76 3.53 3.83 1.95 1.33 1.39 66.13 61.46 98.00 2.33 122.05 
P 	tj tiharif 1) 1.82 4.75 3.69 0.?-0 0.33 25.71 26.12 96.83 1.32 52.03 
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varied from 3.9 to 6.1 and 2.85 to 4.58. Number of nodes 

per plant ranged from 11.25 to 21 and 12.24 to 23.75. 

Number of pods per plant ranged from 20.48 to 37.25 and 

24.22 to 42. Yield per plant also varied from 0.50 to 

3.89 and 1.82 to 4.75 (gm). 

A wide range of genetic vari.tion were observed 

for all the characters under study except for number of 

branches per plant. The genotypic variances are widely 

differing from environment-1 (Rabi 1975-76) and environ-

ment-2 (Kharif 1976). However, the magnitude of phenotypic 

and genotypic variances was not much varied for any chara-

cter. Phenotypic components of variance was found to be 

slightly higher in magnitude in comparison to genotypic 

components of variance. The another interesting feature 

which was observed in the present study that environment-2 

(Kharif 1976) was found to be better for the expression 

of the yield components in comparison to environment-1 

(Rabi 1975-76). The number of branches per plant showed 

very narrow range of variation under both environments. 

Since the magnitude of absolute variation at 

both genotypic and phenotypic levels are dependent upon 

the unit in which a particular character has been measured, 

coefficients of variability were worked out in order to 

compare the extent of variation encountered for each char-

acter. The genotypic coefficient of variation was highest 
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for yield per plant followed by plant height. This indi-

cated that the maximum variability was accounted for 

yield and plant height. The phenotypic coefficient of 

variation was slightly higher than genotypic coefficient 

of variation. The genotypic and phenotypic coefficients 

of variation were found to be higher in case of Kharif 

(1976) and in some characters such as yield per plant and 

days to 50 per cent flowering the values are doubled. The 

days to 50 per cent flowering and number of branches per 

plant exhibited low genotypic coefficient of variation as 

compared to others. Moderate genetic variability were 

observed for number of nodes and number of pods per plant. 

In all the characters genotypic coefficient of variation 

was smaller than phenotypic coefficient of variation. 

Comparison of genotypic variability under two environments 

rev,~aled that genotypic variability for all the characters 

was maximum in Kharif (1976) than Rabi (1975-76). similar 

results were obtained for phenotypic variability for all 

the characters under study. 

III. Merit LUjJjV and Gonetic +Advance 

In order to measure relative magnitude of geno-

typic and phenotypic variability for estimating masking 

influence of environment, heritability in broad sense for 

each trait was worked out. Heritability estimates not only 

differed from character to character but also environment 

to environment. In general, heritability estimates were 
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high for all the characters under both environments with 

the exception of number of branches per plant. The magni-

tude of heritability was high under both environments 

for plant height followed by yield per plant and number 

of nodes per plant, days to 50 per cent flowering and 

number of pods per plant. The number of branches per 

plant exhibited medium to low estimates of heritability 

under the two environments. The heritability estimates 

for number of branches (31.774 in Rabi (1975-76) and 

the same character exhibited just doubled (61.76) the 

heritability in Kharif season (1976). In general, higher 

estimates of heritability was observed with maximum vari-

ation in magnitude and vice-versa. 

On the basis of heritability estimates, the 

expected genetic advance was computed from the selection 

of top 5 per cent individuals and the predicted means for 

all the six characters are presented in Table 5. Since 

magnitude of genetic advance is influenced by unit of 

measurement, genetic advance as percentage of mean was 

worked out in order to facilitate the comparison of gene-

tic progress in various characters. 

Comparatively higher estimates of genetic advance 

on the basis of both the environments were recorded in 

case of plant height (72.44) followed by number of pods 

per plant, days to 50 per cent flo;, ering and number of 
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nodes per plant. The number of branches per plant and 

yield per plant gave low genetic advance of 1.07 per cent. 

High heritability and high genetic advance as 

percentage of mean was coupled with yield per plant, 

number of nodes per plant and plant height. The high 

heritability estimates and medium genetic advance as Der-

centage of mean was coupled with number of pods per plant 

and days to 50 per cent flowering. Low genetic advance 

as percentage of mean was noticed in number of branches 

per plant (27.36) and days to 50 per cent flowering (29.44), 

though the days to 50 per cent flowering recorded high 

heritability estimates. 

The relative comparison of the expected genetic 

advance as per tentage of mean under both environments 

revealed that the Kharif (1976) season was quite favourable 

for selection for all the components of yield with the 

exception of yield. On the contrary the Rabi (1975-76) 

season was found to be the best to get the better sele- 

ction gain in yield. 

IV. Goo+ 	~.►'henotvnic and environmental correlations 

The genotypic phenotypic and environmental cor-

relations coefficient for different characters were studied 

separately for each environment and have been presented 

in table 6 and 7. The results indicated that genotypic 



Table 6s 0riotypic, phenotypic and onvirormental correlatiorts for different combination of 
characters in Rebi season 195-6 

Characters tlant Lumber of 
branches 

Lumber of 
nodes 

1-umber of jYield per plant 
() height per pods per 

() per plant plant plant 

Days to 50LA 0 0.5059 -0.6453 -0.1.58 0.6660 -0.5968 
flowering 1 0.4545 0.3730 -0.1389 0.5399' ..0.5S54 

0.1433 9 .1436 -0.029 0.0915 0.1324 

Plant height 0 0.5054 -0.l)8 0.6190 -0.7738 
P 0.57 -1. 1146 0.5466 
9 -0.03?) 0.0051 -0.1292 0.7160 

izibir of S - • 1157 -0.0266 0.0909 
branches per P -0.07)7 0.0554 0.0650 
Platt a 0.0355 -0.1746 0.1919 

umber of a 0.666 0.1745 
nodes per P 0.773 0.1692 
plant & 0.0813 0.1306 

Number of 0 0.6999 
pods per 
plant 0.1438 

Significant at 5 per cent level 

' Significant at 1 per cent level 



Table 7t 	10DOtYpic 	phenotypic andiniota1 correlations for different ccrnbthticri 
of ehraeerg in Yharif sasor 1. 

Charactors Plart 	ttzaber of IV 	or of I Number of A per plciZt height 	branches nodes per pods per (gin) 
per plant plant lant. 

Ja73 to SOZ a 0.6424 	-1.15siq 0.8571 0.7392 
? 0.6l4 	0.4613 O.6037*J 0.6528 

-1.3963 	-0.2874 0.0412 -0.3404 0.0545 
Plant height 0 -0.27 0.5413 0.4213 -0.7396 () 0.S089 0.390 7-0514,1- 

1.0314 0.0677 0.1614 16,41 
livubtr of o.io' -0.1318 0.3734 behe 	per 0.2711 -0.0336 0.335 plant 0.5005 0.2965 0.2924 

ber at G 0.1652 0.7408 
flodes per P 0.6819 714P**  
plant 4 0.0501 1.1661 
M*b*r of 0 0.2202 
pods per P 1. 1194 
plant 9 0.0405 

Mgniticant at 5 per ceit level 

at 1 per cent lv1 
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correlation coefficients are in general higher than the 

phenotypic which in turn were higher than environmental 

correlation. 

The correlation coefficients of different chara-

cter combination of the environment-1 (Rabi 1975-76) have 

been discussed under Table 6. 

bays to 50 per cent flowering had significant 

positive association with plant and number of pods per 

plant. On the other hand days to 50 per cent flowering 

had negative association with number of branches per plant 

and yield per plant. Plant height was positively associ-

ated with number of pods per plant and its association 

was negative with yield, number of pods per plant exhib-

ted positive association with yield. Number of nodes per 

plant exhibited significant positive association with 

number of pods per plant, whereas it was not directly 

associated with yield. 

Correlation coefficients for different combina-

tion of characters for Kharif season (1976) (Table 7) 

revealed 
that the days to 50 per cent flowering was posi-

tively associated with plant height, number of branches 

per 
plant, number of nodes per plant and number of pods 

per plant. The plant height had positive association with 

number of nodes per plant and number of pods per plant. 



Number of nodes per plant showed positive association 

with number of pods per plant and yield per plant. 

The relative comparison of correlation coeffi-

cients of two different envirdnments aid not followed 

any systematic trend in relation to magnitude of cor-

relation coefficients. The sign of the coefficient of 

correlations also differed from environment to environment 

as it was observed in case of plant height to number of 

nodes per plant, number of pods per plant under the both 

environments. 	Yield per plant had a significant posi- 

tive association with number of nodes per plant in Kharif 

(1976) and number of pods per plant in fiebi (1975-76). 

Plant height and days to 50 per cent flowering had signi-

ficant negative association with yield under two environ-

ments. 

-: oUos- 
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DISGUSsICN 

The presence of genetic variability is essential 

for the genetic improvement of crop. The systematic 

survey of available genetic variability is necessary for 

planning and evaluating successful breeding programme. 

The yield and its components are polygenic and influenced 

by the environmental conditions and interaction between 

genotype and environments. Therefore, the observed pheno-

typic variability could be partitioned into three components 

viz. genotypic, environment and genotypic and environment 

interaction. 

One of the main objectives of present investigation 

was to study variability with regard to six agronomical 

characters. The present study revealed significant diffe-

rences for all the characters studied in two environments 

with the exception of number of branches per plant. High 

magnitude of genotype x environment interaction was observed 

for all characters. The variability in biolo-,aical popu-

lation that we can see measure and study is the ultimate 

result of the variability in the genetic constitution of 

the individuals making that population. The genotype 

should be studied only through phenotype which is the 

inter-play between genotype and environment. . study in 

the phenotypic variability in the soybean for yield and 

its components become imperative. The comparison of 
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relative magnitude of genotypic coefficient of variation 

for various characters reveal that maximum amount of 

genetic varidbilitY was present in yield followed by plant 

height. The low genotypic coefficient of variation was 

observed in days to 5(U per cent flowering followed by 

number of branches per plant. The presence of moderate 

amount of genetic variability was indicated for number 

of nodes per plant and number of pods per plant. The 

relative magnitude of variability exhibited by various 

characters maintained a parallel trend at phenotypic level. 

In general, all characters exhibited high values of coeffi-

cients of variation both at phenotypic and genotypic levels 

under Kharif (1976) in comparison to Rabi (1975-76). However, 

yield per plant exhibited highest value of genotypic and 

phenotypic coefficient of variation in Rabi (1975.76) in 

comparioon to Kharif (1976). There were much differences 

in mean values of this traits in both the environments. 

it is essential to assess the relative effect of 

genotype and environment and to have an estimate of extent 

of Improvement possible. The success of selection would 

depend upon the corsespondance between genotype and pheno-

type if the selection is practised based on the selection 

of phenotypes. Heritability, which measures the relation-

ship between genotype and phenotype is an important consi-

deration for success in a breeding programme since selective 

capacity in a population depends upon the amount of heritable 
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variability present. It is important to know in what 

manner this variability functions in order to be able to 
estimate it and use it explicity. 

Heritability estimates in the present investigation 

have been made in broad sense which includes variances 
due to all types of gene interactions. hen the herit-

ability of quantitative traits become high, the phenotypic 

appearance would provide a fairly close measure of geno_ 

typic value and thus the breeder could base his selection 

on the phenotypic appearance. Heritability estimates 

obtained under two environments were found to be high for 

all characters except number of branches per plant. This 

is an indication that the substantial source of variation 

is available for yield components and yi~±ld. These results 

are in agreement with the findings ofd ,nand and Torrie 

(1951), Johnson j 	(1955a) and Yoshino 11 jj. (1955), 
Lal and Fazlul Hague (1972), Malhotra (1973), Chandra 	. 
(1975), #rdeleon (1975), 3hagmal (1969), Hiremath and 

Talwar (1971), .Vishwanath j 	. (1975), Chand eI,U.(1975), 
Naphade gj, ,l. (1972) and iingh 91 Al. (1973). However, 
the present results are not in agreement with those of 

Mahmud and Kramer (1951) found low estimates of heritability 

for plant height, handouri 11 Al. (1973) observed low esti-
mates of heritability for days to first flowering. 

Relatively low estimates of heritability under both 

the environments for the number of branches per plant are 
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in agreement with the finuings of yless;orth and Lambert 

( 1969), Long e el. (1950), 1nand and Torrie (1963), Rodin 

(1973), Ardeleon (1975), Johnson et S,~,. (1955a), Yoshino 

att, AL. (1955), Thseng and Hosokawa (1973), Bartley and 

beber (1952), Hanson and iaeber ( 1962), Kwon anti Torrie 

(1964) and f+ubaihayo and Onim (1975). 

Low estimates of heritability for number of bran-

ches per plant is in sharp contrast to the findings of. 

Hiremath and Talawar (1971), Naphade 	al. (1973), Nandpuri 

et al. (1973) and Ohandra e;t Al. (1975), high estimates of 

heritability for number of pods per plant was also reported 

by HanwaY (1975),  Bhagmal (1969),  Naphade e1 al. (1972),  

Nandouri and Kramer (1973) , Singh eA Al. (1973) are Pfahmud 

and Kramer (1951). 

Though the heritability estimates were found to be 

high for most of the characters but there were differences 

in the magnitude of the estimates under two environments. 

This is happening probably due to genotype into environ-

ment interaction which the breeders ignore in the individual 

environment. The selection pressure applied in the Kherif 

environment (1976) could prove successful for better gene-

tic gains in the soybean improvement programmes. 

Noteworthy feature of the heritability estimates 

made in the present study is that the heritability estimates 

are rather high for all attributes except number of branches 



per plant. It is probable that a substantial portion of 

genotypic variance used to calculate heritability per-

centages was of non-additive genetic type. Broad sense 

heritabilities in the present study is likely to be biased 

upward by dominance and epistatic effects. The bias from 

these sources was not estimated but the possibility of 

their influence should not be ignored. Similar results 

were also reported by Dalal (1975). 

The use of heritability estimate to predict advance 

from selection for hypothetical testing programmes appears 

to be advantageous. The heritability value alone, however, 

provides no indication of tha amount of genetic progress 

that would result from selecting the best individuals. 

Johnson ,ems, . ( 1955a) in their studies on soybean Pointed 

out that heritability value, along with genetic advance, 

was more useful than heritability estimate alone in predi-

cting the resultant effect for selecting the best individuals 

limitation of heritability in the broad sense, as obtained 

in the present study, includes both the additive and epist-

tic gene effects which will be reliable if accompanied by 

high genetic advance (Ramanujam and Tirumalaehar. 1967). 

Plant height had high estimates of heritability 

value together with high genetic advance Which is probably 

due to additive gene effects (manse, 1957). This is in 

agreement with the findings of Dalal (1975) and Jain (1979). 

Moderate genetic advance was recorded for number of nodes 

per plant, number of pods per plant and days to 5C Per cent 
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flowering. similar results were observed by Hiremath and 

Talawar (1971), Naphade 21 ,~,. (1972), Nandpuri 

( 1973), Khangura and :;andhu ( 1973), Lat and ;1ehta (1973) 

Chand et A,. ( 1975), Anand and Torrie (1963) and Johnson 

et J. (1955a). 

The number of branches per plant and yield per 

plant gave low genetic advance. These results are in 

agreement with the findings of Hiremath and Talawar (1971) 

Nandpuri 	,@.ir. (1973). These estimates are however, in 

sharp contrast to the findings of iairrini 	. (1971). 

Days to 50 per cent flowering, number of nodes per plant, 

pods per plant and yield per plant had high heritability 

but moderately low genetic advance which suggested that 

high heritability for this character was probably due to 

non-additive (dominance and epistasis) gene effects (Panes, 

1957). 

The observed phenotypic correlation between two 

metric traits stands fr+.)m two causes, genetic and environ-

mental. The environmental correlation is of little interest 

to the breeder, but it provides information about relation-

ship of characters irrespective of genotypic differences 

in the plant material. L stimates of gonetic associations 

along with phenotypic correlations, not only display 6 

clear picture of the extent of inherent association but 

also indicate how ,uch of the phenotypically 

correlation is influenced by the envia'Onments- 



46 

The phenotypic and genotypic correlations were 

similar in direction, while in magnitude genotypic cor-
relations were mostly higher than corresponding pheno-

typic correlations which is in agreement with the results 

of fiber and Moorthy (1952), Johnson et al. (1955b), 

Ansnd and Torrie (1963). Kwon and Torrie (1964), I.al and 

Fazlul Haque ( 1971), '°akankar et . L. (1974), Gautham and 
Singh (1977) and Singh 	.1. (1979). The low phenotypic 
correlations could result due to the masking and modifying 

effect of environment on the association of characters at 

genic level. 

dumber of nodes per plant has positive association 

with yield under environment Kharif (1976) and number of 

pods per plant showed positive association with yield 

under environment in fabi (1975-76). On the other hand 

days to 50 per cent flowering and plant height had strong 

negative influence on yield. Number of pods per plant had 

a significant positive influence on plant height, days to 

50 per cent flowering and number of nodes per plant. These 

results are not in conformity with those of : hih (1946), 

,Anand and Torrie (1963), Burnside and t.olville (1964), Lai 

and Fazlul Haque (1971), 3salal (1975), Jain (1979), Gautham 

and Singh (1977) and Singh et al. (1979). 

Number of pods per plant had significant positive 

as,ociation with days to 50 per cent flowering, plant 

height and number of nodes per plant and these correlation 
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coefficients were found to be consistent over two environ-

ments. i~nder second environment during Kharif (1976) days 

to 50 per cent flowering exhibited positive association 

with number of branches per plant. However, this was found 

to be negative in Rabi (1975-76). Apart from this the 

significant positive correlation between days to 50 per 

cent flowering and number of nodes per plant in Kharif 

(1976) was turned out to be nonsignificant in 1975-76 Rabi. 

However, the correlation coefficients of plant height with 

days to 50 per cent flowering was found to be significant 

with slight variation under both the environments. 

These estimates are however, in sharp contrast to 

the findings of Stewart (1923), .eber and FFoorthy (1952), 

Kwon and Torrie (1964), Shkuropat (1970), Sengupta and 

Kataria (1971), Lal and aalul Haque (1971), Kaw and Menon 
(1972). L'autham and Singh (1977), Dalai (1975), Jain (1979) 

and Singh ,OA Al. (1979). 

it is interesting to note that number of nodes per 

plant and plant height exhibited highly significant cor-

relation among themselves. But none of them had a positive 

association with yield under rabi environment. Jain (1979) 

also observed negative correlation between days to 50 per 

cent flowering and seed yield. 

r„orrelation coefficients at environmental level 

were considerably less in magnitude. The variation between 
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genotypic and environmental correlations probably arises 

because of differential response of component character 

to the change in environments. Hence the environmental 

correlation coefficients between the same components under 

the varying environments were found to be vary widely 

even for the same material. If such variation is very 

high it will create problem for selection. Therefore, 

in the breeding experiments mostly magnitude of genotypic 

correlation coefficients are taken into consideration follo-

wed by phenotypic, white environmental correlations are 

less relied upon. 

The environmental correlation coefficients include 

mainly the effects of soil heterogeneity, cultural irregu-

larities and other chance errors occurring while conducting 

the experiment (6ikka and Maini, 1962). These factors 

would be responsible for harmonic changes in plant behaviour 

and could be easily explained in terms of physiological 

adjustments. 

The relative comparison of correlation coefficients 

of two environments revealed thct kharif environment was 

favourable for more profuse vegetative gra.th of soybeans 

that leads to the association of number of pods per plant 

with yield. At the same time there was no simultaneous 

increase in 
number of Dods per plant during kharif season. 
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On the other hand, Rabi environment favoured for early 

maturity and slow growth of the genotypes due to warm 

climatic conditions. This leads to increase in the number 

of pods per plant by increasing number of pods per node. 

This ultimately resulted into positive association of 

number of pods per plant with yield under Rabi environ- 

ment. 

—s o0os — 
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SUMf3 RY (:GNCLUzIGN AND 5UG 5TIGN5 
fuR RJfr1THER' 

Eight varieties of soybean (Lvcine  max  (L.) Merrill) 

were grown in randomized complete block design with four 

replications at Livestock Farm, Department of Plant Breed-

ing and Genetics, Jawaharlal Nehru Krishi Vishwa Vidyalaya, 

Jabalpur. During Rabi (1975-76) (environment-1) and Kharif 

(1976) (environment-2), observations were recorded on days 

to 50 per cent flowering, plant height (cm), number of 

branches per plant, number of nodes per plant, number of 

pods per plant and yield per plant (gm). 

The analysis of variances indicated existence of 

considerable amount of genetic variability for various 

characters under study except that relatively less varia-

bility was observed for number of branches per plant. 

The pooled analysis of variances indicated signi-

ficant varietal differences for plant height, number of 

nodes per plant and yield per plant. The variety into 

environmental interaction was found to be significant for 

all the characters. 

A wide ranee of phenotypic variability 
was observed 

for plant height, number of nodes per plant, number of pods 

per plant and plant yield under the two environments. The 
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genotypic variability was higher for plant height, number 

of nodes per plant, number of pods per plot during the 

Kharif (1976). Yield per plant had highest genotypic co-

efficient of correlation during Rabi (1975-76). 

High heritability estimates ranging from 77.36 to 

98.60 per cent for all characters during the individual 

environment were observed. The exception being in number 

of branches per plant which had low estimates of herit- 

ability. 

The value of genetic advance as percentage of mean 

ranged from 13.5i to 45.17, 85.82 to 102.32, 17.26 to 

37.47, 80.67 to 115.20, 26.17 to 75.46 and 122.05 to 52.03 

for days to 50 per cent flowering, plant height, number of 

branches per plant, number of nodes per plant, number of 

pods per plant and yield per plant under environment-1 

(Rabi 1975-76) and environment-2 (Kharif 1976) respectively. 

Yield per plant was found to be negatively associ-

ated with plant height and days to 50 per cent flowering 

under both the environments. Number of nodes per plant 

was found to be major contributing factor for yield under 

Kharif environment whereas number of pods per plant exerted 

maximum influence on yield in Rabi environment. At pheno-

typic and genotypic levels under different environments, 

number of branches per plant had no association with seed 

yield per plant under both environment. 
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Number of pods per plant had positive correlation 

with days to 50 per cent flowering, plant height and 

number nodes per plant. Plant height showed positive cor-

relation with days to 50 per cent flowering. The cor-

relation coefficients of days to 50 per cent flowering 

with number of branches per plant and number of nodes 

per plant were found to be inconsistent under the two 

environments. 

It could be concluded from this study that the 

yield components such as number of nodes per plant and 

number of pods per plant exert differential influence under 

different environments. Kharif environment was favourable 

for more profuse vegetative growth of soybeans that leads 

to the association of number of nodes per plant with 

yield. On the other hand Rabi environment favoured for 

early maturity and slow growth of the genotypes due to 

warm climatic conditions. 

JgQSt4OflS. for future w r 

The following relevant suggestions are given to 

wider the scope of the present investigation. 

1. The available 
genetic variability in soybean genotypes 

should be exploited for the development of soybean 

cultivars. 
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2. Divergent genotypes should be used in the breeding 

programme to get the better combinations of yield 

components. 

3. Rabi environment was found to be the best suited 

for the soybean selection experiment. 

4. The available genotypes should be raised in Kharif 

and Rabi season over years in order to made specific 

recommendations for both the seasons. 

-s oOo:- 
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.APPENDIX-I 
Climatological data from November 1975 to December 1976 

Month 	4+verage temperature Average rela- cumber 
In °cam 	0 tive humidity of rainy 

. Maximum 0 Minimum 0 	 days 

November 75 26.6 10.6 92.4 - 
December 75 24.7 6.9 92.3 - 
January 76 24.5 9.3 90.5 1 

February 76 27.7 11.9 80.9 - 
March 76 32.8 16.0 65.3 2 

,April 76 37.0 21.5 49.7 2 

May 76 40.3 26.9 35.9 3 

June 76 35.6 25.8 70.6 10 

July 76 29.6 23.9 87.4 21 

August 76 29.1 24.0 93.5 21 

September 76 29.9 23.5 69.5 12 

October 76 32.0 18.5 84.8 - 
November 76 30.0 17.1 89.8 2 

December 76 26.0 11.2 88.3 1 



.^PFD1X II 
Meat values for varioas agronomical traits of soybean in each environment 

d-. 1 Varieties 
o.I 

Jays to 53% 
flowering 

T Plant height 
(cm) 

I l er of 
branches 

X Lumber of 
nodes per 

i t wiber of 	Yield pe'r 
I pods per 	slant 

X per plant plant X plant (gm) 

Rabi 	IfFharif j dabi 	UYharif 2abi 	harif 3Abi 	 Y ariP~3abi 	arit abi,Yh rip 
175-76 ,1976 t 75_76 11976 x?5-'75!19% 1-?6"2'3' '75_ i5-6 10% 	1 % 

1. JI, 	6' '? 83 37.00 72.75 80.50 6.1 4.53 16.75 17.15 23.7F3 33.62 2.53 3.34 

2. J 	72-1 84 47.75 77.68 91.05 5.6 2.38 17.38 16.25 30.93 42.00 0.64 4.57 

3. J'3 71-5 86 37.00 47.12 42.10 3.9 3.75 15.62 12.13 25.15 24.92 3.15 4.73 

4. J , 72,.20 80 36.50 71.45 78.92 5.1 3.65 13.€0 12.48 20.46 29.62 1.53 3.63 

5. } alitur 39 46.75 36.50 103.65 4.6 3.75 19.92 23.75 37.25 39.30 0.50 1.82 

6. 3ragg 78 35.00 57.80 58.87 5.3 4.15 21.00 17.72 20.35 34.75 3.69 4.26 

7. nkzr 83 36.75 88.55 94.35 5.2 4.02 13.52 15.1) 27.33 24.2) 1.50 3.03 

8. PV 73-61 86 38.50 81.78 85.42 5.5 2.85 11.21 13.11 29.44 29.95 1.:72 4.14 
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