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HAPTER 1

INTROGUCTICN

The asres under soybean cultivation in India was
about 66,600 hectsres 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
verieties, The srea under soybean in Medhyas Pradesh slone
was 209,067 hectares in 1978~79 (Rathore and totirsmoni,
1978).

The maximum genetic potential of improved varie-
ties can be exploited only under better environmental
conditions becsuse environment itself determines the

closeness of actusl yvield to the genetic potentisl.

bpectacular improvement in economic yleld of
certsin crop varieties has been schleved by exploiting

major genes whose presence could be identified easily.

tven after optimum set of conditions there sre
several intrinsic or extrinsic factors which effect the
productivity to a considerable extent. Number of verie-
ties have been produced by the breeders to suit different
environmentel conditions. Under this situation the yield
potentisl of the plant is influenced by yield component

in order to adjust itself under varying environments,
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Identificstion of physiological components of
yield and their genetic control should make it possible
to plan crosses to maximize production of genotype
combining physiclogical complications and balances for

/ﬁigh yield, thereby lesding to more repid end oredict-

able yield improvements.

Yield components can be mecsured with much less
degree of error than yield per se ani those which arxe
highly correlated with yield are obviously very much
useful as sn 2id to yield improvement. The yield
components are influenced by genetic end envirommental
variction and the intersction between these two while
selecting for yleld, breeder plsces more emphasis on
some components than others with degree of importance
varying smong breeders. uometimes yield con bear cor-
relctions with number of cherescters. It would be of ar
advantage to use those cherecters for yield improvement
which do not require any sophisticated, time consuming

or elaborate technigque of messurement.

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
heritsble. Hence the present investigstion was under~

taken with the following objectives:



1.

2.

3.

To find out the pattern of genetic varisbility
To detemmine the heritability for yield and its

components

To predict genetic edvance for yield asnd its

components

To estimate inter-relotionships of yield and
vield components at genotypic, phenotypic and

environmental levels

To find out the genotype x environmentsl inter-~

action.



CHAPTER Il
REVIEw OF LITERATURE

The availeble literature relasted to vsrious
aspects of the present study is being presented under

the following heads.

1. Genotic Veriability

2. Heritability

3, Genetic 4dvance

4., Genotypic, phenotypic and environmental correlations

among various charactexs.

For successful crop lImprovement programmes breeders
should be well aware of the nature and the amount of genetic
varigbility within specles for the characta;s of agrcnomic
importance. The genetic varistion can be partitioned into
components attributable to different causes. The degree
of regsemblance between relatives is determined by the

genetic properties of the populstion,

Fisher (1918) attempted to study the genetic
veriebility in relstion to environmentel verisbillity. Next
to Fisher a number of workers discovered seversl techni.
ques for the estimztion of components of veriance (Wright,
1921; Lush, 1940, 1943; Robinson gt a)}., 1951 and Verner,
1952},



Bulzh and Aristarhova {1970) reported meximum
veriability for number of pods, seeds per plant and 1CO
seed weight. Singh and Mittal (1970) reported & wide
range of voristion regarding the pattern of branching in
soybean. Lal end Fazlul Haque (1972) reported higher
estimates of genotypic coefficient of variation for number
of pods, plant height end hundred seed weight. Verma et
al. (1972) studied variaztion psttern of 82 soybesn varie-
ties including exotic as well as indigencus at three
locations in indis. These workers found significant gene-
tic vaeriaztion for masturity, flowering, number of pods

per plant, 100 seed weight and grain yield.

Shwe gt sl. (1972) observed considerable veri-
astion for developmental traits related to the productivity
of soybean., GSimiler results have also been obtained on
genetic vorisbility estimates of verious charocters in
soybean by other workers (weber and Moorthy, 1952; Yoshinc
et al. 1955; Johonson gt al. 1955s).

Low estimates of genotypic c¢oefficient of varia-
tion for 10C seed weight end primary branches, moderate
estimates for yield and the highest values for number
of pods per plant were observed by Melhotra (1973).
Khanguras end Sendhu (1973) reported high estimates of
phenotypic and qenotypic coefficients of variation for

various developmental trsits viz, pod yield and number of



maturzd pods per plant in groundnut. Nandpuri gt gl.

{ 1973) observed high estimstes of genotypic coefficients
of varietion for yield per plant and pod number per plant
in pea. Lal g% al. (1973) studied 11 characters in 25
varieties of soybean., The highest gernotypic coefficient
of variation wes obtained for plant height. Yassin(1973)
studied phenotypic an¢ genotypic varilaonces for yleld and
yleld components. He observed substentisl genotypic
variences for yield per plant, 1000 seed weight and
number of pods per plent. Veriability in seed number
per pod and much of the yield per plant resulted from
envirormmentsl effect and interaction with varietles. Rao
(1974) studied aight 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.

Veried results have been reported on genotypic
and phenotypic variability for vsrious characters in pea,
pigeon pea, grsm, black gram and groundnut {Psndey and
Gritton, 1975; Chandra gt 2l. 1979; Singh et al., 1975;
Chand et al. 1975; Soundrepandien gt al. 1975 and Sangha
and Sendhu, 1974).

II. 194

#1lthough genetic variation is important, it can

be used for effective crop improvement programme only
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tion. Fisher (1918, 1954) proposed the idea of the
pertitioning of genetic verisence. HNumerous experimer
were conducted by plent breeders to determine relativ:
importance of environmentsl end genetic variances, Lio™
(1940) defined the broad sense heritability as the r¢ ¢
of genotypic variance to total varionce. Jchnson gt .
(19552) stated thst the broad sense heritebility esti-
mates may vory greatly depending upon the unit for i’
the variance arxe considered, Uifferent methods of esti-
mation of heritsbility heve been reviewed (Kaul, 19¢7;
Reddy end Heyne, 1968 enc Hill and i’icholus, 1974),

Panse (1940) used coefficient of regression of
F3 progenies on F, plents for estimation of heritability.
ttather {1949) geveloped the method of partitioning of
phenotypic variability into additive and non-additive
components. Johnson et ol. (1955s) emphasized the import-
ance of additive component of veriation in predicting
the effects of selection. If heritability is only due
to non-additive gene effects the expected genstic gein

would be low (Panse, 1957).

The value of heritability depends on sll the
components of variance, a change in any one of these
componants will effect the estimates, It is important
to realise that the heritebility estimastes differ from



character to character, populstion under study and ¢l
envirocnmer:. ciC St Vel .. L

Guks joSted,

Nendpuri et al. (1973) obsoivee 1o sotin
of heritsbility for deys to first flowering in pes. i
and I (1974) reported high estimates of heritability <o
first flowering in soybean., Chandrs et 2l. (1975) elsc
reportad high estimates of heritebility in pigeon pec.

2. p

In general, high estimates of heritability have
been reported for this charecter, #Mehmud and Ksamer
(1951) observed heritubility estimstes as low as 35 per
cent and as high as 4l per cent. sweber and Moorthy(1952)
reported heritsbility estimates from 50 to 76 per cent.
Bartley and weber (1952) observed 66 to B3 per cent herit-
ability estimates for height in soybean,

5imilarly high estimates of heritebiliiy have
been reported by other workers (61 to 1 per cent, Johnson
2t al. 1955%a; 72 to 93 per cent, Yoshino ef sl. 19%5;
67 to 70 per cent, Kwon and Torrie, 1964 and 29 to 88 per
cont, Luedders 2t 3l. 1973). In other crops high herit-
sbility estimates for plant helght were reported by
Bhagmal (1969) in pea, Singh et al. (1973) in table pea,
Sounderpandisn gt al. (1973) in black grem, Chéndra gt a].



(1975) in pigecn pes, oingh et sl. (1975) in black gram
and .ishwanath et al. {1975) in soybean.

3. Dhumber of branches per plant:

wide range of heritability estimates have been
reported for number of branches in soybean by variocus
workers, Long et al. (199C) observed low estimates of
heritability for number of brencheés per plant., Low esti-
mates (30;4) of heritability were alsc observed by itelhotra
{1973) and Thseng and Hosokawa (1973), However, Lsl and
Mehta (1973) observed medium estimates of heritability in
soybean. Cn the other hand high estimates of heritsbility
for this charscter was reported by Naphade et sl. (1972).

4. Number of nodes per plant:

Wishwanath 8t al. (1975) concluded from their
studies that the number of nodes per plant had high herit-
sbility estimates.

3. N r of er

The low estimates of heritability were observed
by Long et al. (1950). «ylesworth and Lambext (1969) and
Anand and Torrie (1963) in soybsan. sAxdeleon (197%) obser-
ved that number of pods per plent wes influenced by envi-
ronmentsl conditions in Fy population of soybean. Johnson
8% al. (195%a) xeported heritsbility estimates from 22 to
50 pex cent. Yoshino gt al. (1955) fcund heritability
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estimstes for the number of pods per plent renging from

36 to B3 per cent. OUn the other hand Lal and Mehta (1973)
found medium heritsbility estimates in soybean. Hanwsy

{ 1957) reported high estimstes of heritsbility for number
of pods per plant in soybesn. High estimetes of herit-
sbility for number of pods per plant were also reporteg

by shagmal (1969) end Nandpuri et zl. (1973) in pea,
tiaphade et al. (1972) in soybean, 5ingh et al. (1973) in
bengal gram snd wounderpandian et gl. (1975) in black gram.

6. Yield:

Seversl workers reported the estimates of herit-
ability for yield. ‘eber and Moorthy (1952) reported
that heritability estimates for seed yield were erratic
due to lsrge environmentasl varisnces. Low to moderste
estimates of heritsbility were reported by various workers
2s 8 per cent to 17 per cent {Barlley and Yaber, 1952),
12 per cent to 53 per cent (Hsnson and YWeber, 1962), 3
per cent to 10 per cent (Kwon end Torrie, 1964) asnd 10
per cent to 40 per cent (Luedders gt al. 1973).

#nand and Torrie (1963) observed low estimstes
of heritability for seed yleld. Low estimates of herit-
abllity wss also observed by Hubaihayo and Onim (1978),

Moderate estimates of heritability have been
reported by Naphade et al. (1972) in soybesn and Chand
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et al. (1975) in gram. lishrud and Kremer {1951) reported
heritsbility estimates for seecd yield in soybean from 43
to 77 per cent. \eber and Noorthy (1952) also observed

& wide range (13 to 78 per cent) of heritability estimates
for this chsracter. Shennon gt sl. (1972) observed that
the heritsbility estimetes veried frem O to 73 per cent.
Theeng ( 1972) reported 66 to 97 per cent estimates of
heritsbility in F, and F, populations.

High estimstes of heritability were cbserved by
Malhotre (1973) in soybean, Nandpuri gi al. (1973) and
Singh et z1. (1973) in pee, wingh gt gl. (1973) in bengal
gram. Hiremath and Telewar ( 1971) and Chandrs et al.
(1975) in pigeon pea snd Sounderpsndian gt al. (1975) in
black gram,

IIX. GENETIC QLvaNE

The amount Of progress expected through selecticn
of best individusls cen not be made based on the herit-
ability estimates slone. The genetic progress would incr-
@ase with an increase in heritability estimates. Hence
the heritabllity e@stimates could be best utllized in conju~
ction with the selection differenticl in predicting geneti¢

gain following selection.

Bhagmal (1969) studied 14 characters in 2% exotic
and 10cdl veriaties in pea. He indicated that number of
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pods per plent, plant height and 100 seed weight had

high genetic advance. He further suggested that these
traits might be effectively improved on the basis of
phenotypic selection. Jaimini et sl. (1971) studied 9
characters in lentil. They reported that estimates of
heritability end genetic advance indicated thet progress
could be made through selection for numbexr of days to
flowering, yield and number of primary and secondexy
branches. Thseng (1971) observed high genetic geins for
quantitstive and growth habit charactexs in F2 population
of soybaan, Hiremsth &nd Talawat studied seven quanti-
tative charscters in 15 vaeriasties of soybean. They obser-
ved low estimates of genatic advance for number of primaxy
branches, number of seeds pexr pod and 1COC 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 end plant
height in soybesn.

Nandpuri 8t al. (1973) reported high estimates
of genetic adveance for yield per plant, pod number per
plant, while low estimates for number of days to first
flowering in 33 verleties of pea. Singh et al. (1973)
reported appreclable genetic advance for hsight and yield
per plant in some parents and their Fl and F, of pes

cultivers.
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Kumaxr snd Haque (1973) studied IC charscters in
some vsriaties of pigeon pea and their Fl and F2 proge-
nizs. They observed moderste genetic advance and high
heritebility for number of days to maturity, moderate
heritability snd modexste genetic advance for plsnt height
and pod number and moderate heritability and high genetic

advence for seed yield per plent.

Lal and Mehts {1973) observed high genctic asdvance
for plent height while studying 25 verieties of soybean,
Chandra et al, (1975) observed high heritsebility estimates
together with high genetic advance for yield per plant

and 100 seed weight.

The correlstions studies are of considerable
importance in plant breeding progrsmmes. The theory of
correlation was developed by Pearson (1904}, Galton (1888)
suggest the noed of coefficient of correlation to describe

the dagree of associations betwsen variables.

Searle (1961) described the mathemeticel impli-
cations of correlation at phenotypic, genotypic and envi-
ronmentzl level. Genotypic correlation in genersl are
highaer than phenotypic cerrelations. This hss been confir.
med in gorrelation studies of plants end animals (Johnson
£t al. 1955b; Johnson and Bernard, 1962; Leynar and Cruden,
1948; Morley, 1951 and Ven Vlieck, 1960).
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The extent to which various charscters are cor-
relsted has bean studied by a number of investigstors in
soybeasn. Stewart {1913) found that height of plant was
more nearly associated with yleld in soybean. Biankouynen
(1932) observed low correlstion (r = C.15) for yield with
height. Yoshino gt sl. (1955) estimated the correlations
between yield znd verious cheracters on F2 plants of 11
crosses. The magnitude of correlation varied frem cross
10 cross, the number of branches, number of pods, plant
height and flowering time being veriously sssoclated with
yield. Shih (1948) made fleld observaticns on ten varie-
ties of soybesn and found positive correletion of yield
with plant height, number of branches per plant, seed
weight and numbar of pods per plant.

Weber ano Moorthy (1952) used F, plants derived
from three crosses to estimate genotypic and phenotypic
correlations between different palrs of characters. At
genotypic level, correlation of yield in two crosses was
fcund to be positive with maturity (r = 0.4, 0.28), height
( r=0.46, 0.23) and seed weight (r = 0.61, 0.21). At
phenotypic level, these correlations were positive but of

lower maynitudes.

Johnson gt a1. (195%5b) estimated all genotypic

and phenotyplc correlations between palrs of 24 characters
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in two crosses of soybean to be positive. 1In genersl,
the genotyplic correlations were higher than phenotypic
correlstions. They outlined positive and high genotypic
correlation of yileld with meturity (r = C.75, 0.40),
seed weight (r = C.43, 0.66), number of branches {C.0Y,
0.62) and number of pods per plant (r = 0.14, G.28).

Kwon and Torrie (1964) messured genotypic ang
phenotypic correlations in two crosses of soybean over
five environments. High seed yield was geneticzlly cor-
relsted with height (r = 0.54, 0.82) and maturity (r =
0.92, 0.95) in both the populations. &imiler sssociations
were also reported by Anand and Torrie (1963) and Johnscn
et al. (1955b) where one hundred seed walght was positively
correlated with yield {r = 0,22) in one population &t
genetical level but negotively correloted (r = «0.%%) in
other population.

The significent relstionship of grain yield with
number of branches was reported by Gotoh {1963) snd Pan
(1967). Ppositive correlation of seed weight with yield
has been reported by Storhm (1966) and Pen {1967). YU
(1966) obtained negative correlation between days to
flowering and yield, uhkuropat (1970) obtained positive
correlation between seed yleld and height. Sengupta and
Kataria (1971) reported at phenotypic level a fairly str-
ong and significant positive correlstion betwean yield
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end other componenis like moturity, number of orimaxry
branches, plant height, number of clusters per plant
exczpting those of one hundred seed weight and dsys to
flovering, The strongest correlation wes however, obser~
ved between yleld and number of pods per plant, At geno-

typic level more or less seme picture was noticed.

Lal and Fazlul Haque (1971) reported very high
positive sssocistion at genotypic level of yield with
plant height (r = 0.48), number of nodes (r = 0.56) and
number of pods per plant (r = 0.69). Non significant
association of seed yleld with days.to meturity (r = 0.28),
days to first flowering (r = 0.46) and one hundred seced

weight (r = p,14) was observed.

Kaw and Menon (1972) reported that at gerotypic
level yield was strongly correlsted with number of pods
{r = 0.838), number of beans (r = 0.884), and plant height
( r = 0.532) and moderately correleted with maturity (r =
0.406), Correlation with hundred seed weight was observed
to be negative (r = =0,165) asnd non significant.

Theeng and Hosokawa (1972) observed positive cor-
relation of grain yleld with number of nodes per plant and
number of pods per plant. fwbaihaye (1973) observed bean
vield positively correlated with number of pods per plant.
Rohews) and Kappur (1973) found grain yield to be positively
correlsted st phenotypic, genotypic and environmentel levels
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with number of branches (r = 0,279, 0.270, 0.308), days
to maturity (r = 0.395, 0.458, ©.236), seeds per pod (r =
0.13, 0,134, G.135) and hundred seed weight (r = ©.205,
0.126, 0.454).

Yu gt &l. (1965) observed negative relationship
betwoen flowering and maturity and highly positive values
for days to flowering and height. Similsr results were
also reported by Solorio (1967). Kaw and Menon (1972)
reported that number of pods per plant was positively cer-
related with dsys to 50 per cent flowering (r = 0.655 and
0.823).

Gautam and Singh (1977) reported that hundred
seed weight showed a negative correl:stion coefficients
with yield gnd other characters. Singh et al. (1979)
studied genotypic,phenotypic snd environmental correla-
tions in 28 varieties of soybean. They concluded that
the yield was positively correlzted with plant height,
number of primary brenches, number of pod bearing nodes

and number of pods per plant.

=3 000~
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The present experim.nt wes cerried out st the
Livestock Fzrm, Uepartment of Plant Breeding and Genetics,
Jawsharlz]l Nehru irishi Vishwa Vidyalaye, Jabelpur during
Rebi 1975%-76 and Kharif 1976,

The climatic conditions of Jebslpur ere semi-
humid and subtropical with extreme rainy, winter ard
summer seasons. in general, monsoocn brecks by the end
of June and proceeds upto the end of september. Cccassi-
onal winter showers are received somewhere in between
December to Februsry. The meteorologicsl observations
Tegarding the wezsther conditions prevpilod during the

crop ssasons from the month of November 1975 to December

1976 are given in #ppendix-I,

The climatologiczl dasta 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 Kherif

and Rsbi seasons.

The soil of the experimental area was rich in
available potassium and the other major nutrients (Mitro.
gen and rhosphorous) were st nomal levels. The soil
was medium black clay in texture with uniform topography

and wgs free from water logged conditions.
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Ex -1 eri
The experimental materisl comprised of eight
promising lines of soybean was obtained from the uLoybean

Resesrch Project, Deportment of Plant Breeding ond Cenetics,

J.N.K. V.V, Jabalpur.

These eight genotypes were grown for two seasons
i.e. in Rebi 1975-76 and Khorif 1976. The experiments
were laid out in & randomized complete block design with
four replicetions in each seasons. Lach plot consisted
of five rows, 3 m in length and row to row distence was
4% cm. For each variety in each replicetion, ten comneti-
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 dste when 50 per cent of
the plants in a plot were in bloon

2. plant height (cm):

The height of the plants upto the tip of the
main stem from grouny level were recorded at the time of

maturity,

3. humber of branches per plant:

The number of branches borne on the main stem

was recorded st the time of maturity,



4, RNumber of nodes per plent:

The number of nodes per plant were counted st

the time of harvest.
5. DMNumber of pods pexr plant:

The number of pods psT nlant were counted st

the time of haxvest.
6. Grein yleld per plant (gm):

The tagged plant were harvested threshed and
seeds weighed separately and mean values of ten competi-

tive plents were used for further anslysis.
3 ethod
1. Analysis of variance:

The data obtained were subjected to anslysis of

variance season-wise@ representing different envircnments.

The mean values for each charascter of indivicducl
variety in each season waxe based on ten competitively
selected plants from each replications for calculaticen
of season.wige analysis. The data were analysed as for
rendomiged complete block design of the experiment, follou.
ing the standard procedure given by Panse and Sukhatme
(1967). The structure of analysis of vance and covarisnce

used for the experiment is as ocutlined in Table ),



Table 1s

Lource of
veriastion

The structure
covariance

u' i‘"

Reolicstion {(x-1,

Treatment

{t=1)

1 M VIR WO S TS
Error (r-1)(t-1) ty s thy 9.5
Total b A
where
723 = gonotypic verlonce = 37 .
£
{1
9,2' = @Xror verience = “f“
henotypic variance =% + 1 %
szp = 0 yp & 2 ] <
o = genotyplc covariance for Bipm = o
791,27 drarscter 1 snd 2 = -12—;m45
~e. .m @Xror coveriance for M
71,27 Chorscter 1 and 2 -;?»
£ = phenotypic covarlance A
TPL2% ¥or choracter 1 and 2 2091,2%7%.2

pooled snalysis of I ta:

Prior to pooling the data, the test of homogenity
for garror variences is spplied by utilizing the Bartlett's
method,
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- n 2 n 2
’Xﬁz ={ 5 Kkr) Loge 5 = i Kr lege 5. )
1
where
=2 1 n .2
1. s ::‘-5——-(%1@.::)
s Kr
i
2 2

2. loge § = logs x 2.3026
3. n i 2 )

%Kr loqebﬁﬂﬁ(loqe&zl)‘f ------ +Kr(logebf)

12
x2 = ~5;—— and
n i
" — - b
C =1+ J(p-1 ( E: Kr n )
Zz Kr
i

where

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

5? = grror mesn sum of square (i.e, 52 = ly, 2, mewe n)}

K = respective degree of freedom for error

veriances
x2 = Chi square vaslue
c = Correctéen Factorx

The quantity ;iz was tested against the table

C
value of Chigquare (x2) with (n-1) degree of freedom at

5 per cent level of significance.

The means of individual

varieties oversll replications for esch environment were

celculasted and dats thus obtained was analysed by dividing

the totsl verisbility into (1) due to environment, (ii) due
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to varietsl and (iii) due to verieties x environments.

The structure of snalysis of vsriance is presented in

Table 2.

Table 2: The structure of analysls of varience for
pooled data

32‘;:2%135 ] d.f. M58, Lxpected M.5.5.
Envircnments n-1 -

Varieties t-1 Mi )/;2 + (12 +n 0/92
o e (=1 Wy 2

pooled error n(r-1)(t=1) M’ a2

where

n = totsl number of environments

= total number of varietles
.2
2 = estimates of pooled exror (5 /r)

52 = pooled E M S

r = number of replicetions

The mean sum of squares due to verieties and
envirconments wexe tested against mean sum of squares due
to varieties x environments. The mesn 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 veriation, Heritezbility and
Genetic Advance:

The mean range components of veriance coeffici-
ents of varistion and genetic advance were calculated
from individual anelysis {Tsble 1l}. The means were csl-
culated by conventional method for different cheracters

under study &s:
R
X Z  xi/R
i=l

]

where,
R = total number of observations

Xi = valuve of 1“‘ observation

X character mesn

The range for each character was determined by

the lowest and the highest velues in the particuler
charactei‘.

Heritability in brosd sense was estimsted accor-
ding to the formulse given by Allsrd {1960) and Hansen
et al. (1996) as follows:

: A
Heritability (m)2 = (7 29/ 5 2n) x 100

Genotypic and phenotypic coefficie nts of veri-
ation were computed as per formulze given by Burton
(19%2),

N
GeVv = (o g/X) x 100




[
o

w»imilorly phenctypic coefficient of variction

2.
wes computed by replacing ng by g’zph in sbove foxmulae,

The estimeted phenotypic stendaxd devistion ang
heritsbility were used to determine the genetic advance
from one cycle of selection of D per cent lines as sug-

gested by Lush (1949} enc Johnson gt zl. (19955:), i.e.
W ~ 2
G& = K‘f/ph h

whe re

h = constant, 2.06 at 5 per cent selecticn
intensity

A d
Son = phenotypic stendaxd deviation

h2 = heritabllity in broed sense, ond
Ga = genetic sdvance

Genetic advence in percentage of meen wes

Ge 8 e
calculated 88 G.racter mean * 10

3. Correlstion Coefficients:

Coryelations at genotypic, phenctypic and envi-
ronmentsl levels were celculsted on the basis of indi-

vidual environmenis separastely using the following formula,

1.2 var. 1 var, 2

where

2" coefficient of coxrelstion between trait
° 1 end 2
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C:ov‘l.2 = Covariance between treit 1 and 2

Var. 1 = veriance of lst trait

Var. 2 = variance of 2nd trait

Genotyplc, phenotypic end environmental cor-
relations were computed by substituting corresponding
variances and covariances in the ebove formula. The
estimates of coveriances between two traits were derived
in the same way @s for corresponding variance compcnents.




CHAPTER 1V
EXPERIMENTAL RESULTS

I. ri bi

The analysls of varisnce was cerried out for
six charscters viz. deys to 30 per cent flowering, plant
height {cm), number of branches per plants number of
nodes per plant, number of pods per plant and yleld per
plant (gm) for each environment separately which are

presented in Table 3.

The mean sum of squarxes due to genotypes were
highly significant for all the characters except for
number of branches in the environment 1 (Habi 1975-76).

The mean sum of squares for all the cheracters wss found
to be highly significant except number of primary branches
which was significant at 3 per cent level. This indicataed
that there was e considerable genetlc varisbility in the
material under study. The veriastion in the number of brar.
ches per plant was found to be considersbly low in the

present experimentsl material.

The test of homogeneity for error verisnces of
two environment was carried out for each chsracter separs-
tely. The estimated Chi square value at 5 per cent prob-
ability level for all the six charscters indicated the
homogeneity of error vaeriances. aAfter applying the test

of homogeneity for esch character, the pooled snalysis of



Table 3: Abalysis of varlanee for gix characters 1n soybean for each environuent

s“nvirorment % Source of %D. ¥, {Days to ‘Plant ‘I\'mﬂbar Fumbor %E»wﬂber Yield per
i variation ) per lheight ‘:f bra-y of rodes !of pods plant
i 1 {eant flo-y (em)  qchas/ ¢ per per { {gm)
wering plant lant plant

Rabl 1975-7  Replications 3 12.08 157.37 1.8 3.62 1..81 0.592

Variaties ? 47.71** 1015.20* 1.05  46,09%* 93,74 5,563°*
Error 21 2,77 N.7B 0.7 3.41 21.922 0.243
Khsrif 1976 Aeplieations 3 0.23 9.08  0.86 2.01 6,52 N, 5
Varisties 7  80.57*% 1528.62** 1,33* 57,534 136,37** 3,714°**
irvor 21 3.50 22,33  0.51 §.50 22,35 0.451

* 5ignificant at 5 per eent lovel
*+# Significant at 1 per cent level
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variance was corried out. The combined analysis of
varisnce reveal (Table 4) that the vsrieties and environ-
mental intersction was found to be significant for all
the characters. The varlence due to envircnments 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-

cent for all characters.

11. on

Range, mean, genotypilc, phenotyplc variances,
genotypic phenotypic coefficient of varistion, herit-
ability in broad sense, expected g:netic advance, genetic
advance as percentage of mean are presented in Teble 5,

for environment-1 (Habi 1975-76) and environment-2 (Kharif
1976).

The mean values for various choracters under two

environments are given in sppendix-IiI,

The days to 50 per cent flowering ranged from 78
t0 89 and 3% to 48 in rabi (1975-76) and kharif (1976)

respectively.

Similarly ranges for other chsracters for these
environments were ag follows. Plant height ranged from

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



Table 4: Pooled annlysis of variance for six characters in goybean

Source of .7 % éays to % Plant 1 Lumber ofy Kusber of !f*umber of i‘ﬁeld per plant

variaticn ("% { height | branches y ncdes per ‘nods per (gm)
flovarmg (em) par plunt’ plant ant

gnvircrments 1 7A2L.00%* 115.88%** 8,36 0.03 .52 0,320

Varietias 7 26.82*%* 641.02%** 0,42* 22.69%* B6,31+** O 11™*

Varisties x 7 6.,99** 14.88%* 0,36** 3,202 13.34%* 0,025%*

envirorments

Youled error 42 1.66 . ] 2.15 1.26 5,45 3.007

« Signiticant at 5 per cont leval
ox gignificant at 1 per cant lowvel



Table St Zstimastes of parameters of variation for six characters in soybean

1 Coafficiaont of
Charaeters { nvironmonts ‘3‘,{1“1- Haxi ( {Geng. Theno- 1
i jrue dmum g Itypte (typic iderc- *helo-
tynie  tynie
vays to 507 Rabi 5.7 B a9 83 3794 4771 732 3.9
flovering Ehgrif 197 a5 43 39 7707 80.57 22.42 22,92
Plant height Habi .76 47 a7 74 986.7 1518.85 42,34 43.02
(cm) Frarif 197 42 1oa 79 1576.23 1508.62 50.03 50.38
Lamber of Kabl 75-76 3.9 6.1 3.88 0.33 1.05 14.37 25.30
g;:g:h“ PeY  fharif 1M 2.85 4,53 3.72 0,82 1.33 24.33 31.09
kusber of Rabl B-78 11,25 21.00 16.06 42,69 46,09 40.69 42.99
:ﬁ;’;g per Eharif 1976 12.13 23.7% 15.97 51.03 57.54 44.74 47.51
‘amber of Rabi 75.76  2.48 37.825 23.61 72,52 93.74 20.7 33.%4
;‘{gt”" Enarif 197 24.20 42.90 32.7 164,02 186,37 39,05 41.63
Yield per Rabi 75.76 0,50 3.83 1.95 1.38 1.39 66.13 63.46
e Kharif 197  1.82 4.7 3.69 0.9 0.93 25.71 26,12

{

sarit.  xpec- fenetic
abilitylted ge- advanee
inotic {88 % of
advanca mesh
.52  11.31 13.57
95.66 17.69 45,17
96,85 €3.63 35.82
93,60 21l.2n 102,32
31,77 D.67 17,286
61. 7% 1.47 37.47
922,81 12,95 an.67
2524 13.85 115.20
T7.38 7.49 256,17
38,00 24,7 B,.46
33,00 2.33 122,06
26,88 1.92 52,03

[
et
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varied from 3.9 to 6.1 and 2.8% to 4.58. Number of nodes
pex plsnt ranged from 11.2% 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 frem 0.50 to
3.89 and 1,82 to 4.75 {(gm).

A wide renge of genetic variation were observed
for all the characters under study except for number of
branches per plant. The genotypic vericnces are widely
differing from environment-l (Rabi 1975-76) and environ-
ment-2 (Kharif 1976). However, the magnitude of phenotypsic
end genotypic variances wss not much veried for any charae
cter. Phenotypic components of varience 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 yleld components in compariscn to environment-l
(Rabi 1975-76). The number of branches per plant showed

very narrow range of varistion undar both environments.

Since the magnitude of absolute vsriation et
both genotypic end phenotypic levele are dependent upon
the unit in which & particuler character has been measured,
coefficients of Varigbility were worked out in order to
compare the @xtent 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 varisbility was accounted fer
yield and plant height. The phenotyplc coefficient of
variation was slightly higher than genctypic coefficient
of varistion. The genotypic and phenotyplic coefficients
of veriation were found to be higher in case of Kharif
(1976) anc in some characters such as yield per plent and
days to 50 per cent flowering the values ere doublec. The
days to 50 per cent flowering and number of branches per
plant exhibited low genotyplic coefficient of varistion es
compared to others. Moderzste genetic veriability werxe
observed for number of nodes and number of pods per plant.
In all the characters genotypic coefficient of variztion
was smeller then phenotypic coefficlent of varistion,
Comparison of genotypic verisbility under two environments
reveosled that genotypic variability for all the characters
was maximum in Kharif (1976) then Rebi (1975-76). Similar

results were obtained for phenotypic varlability for all

the characters under study.
111, Ge

In order to measure relative magnitude of geno-
typic and phenotypic varigbility for estimating masking
influence of environment, heritability in broad sense for
@ach trait wés worked out. Heritability estimates not only
differed from character to character but also envizronment

to environment., In general, heritability estimates were
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high for all the cheracters under both environments with
the exception of number of branches per plant. The magni-
tude of heritability was high undex both environments

for plsnt height followed by yleld psexr plant and number
of nodes per plent, days to 50 per cent flowering and
number of pods per plant. The numbar of branches per
plant exhibited medium tec low estimates of haritability
under the two environments. The herltability estimaotes
for number of branches (31.774) in Rabi (1975-76) end

the same character exhibited just doubled (61,76)5) the
heritsbility in Khorif season (1976). In general, higher
estimates of heritability was observed with maximum vsri-

ation in megnitude and vice-versa.

On the basis of heritability cstimates, the
expected genetic advance was computed from the selection
of top 5 per cent individuals and the predicted means for
all the six charscters sre presented in Table 5, Since
magnitude of genetic advance is influenced by unit of
measurement, genetlc advance as percentage of mean was
worked out in oxder to facilitaste the comparison of gene-

tic progress in various chasracters.

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 flowmering and number of
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nodes per plant. The number of branches per plant and

vield per plent gave low genetic advance of 1.07 per cent.

High heritability and high genetic advance as
percentage of meen wss coupled with yield per plent,
number of nodes per plant and plant height. The high
heritability estimstes and medium genetlc advance es ner-
centage of mean was coupled with number of pods per plant
and days to 50 per cent flowering. Low genetic advance
a5 percentage of mean wes noticed in number of branches
per plant (27.36) and deys to 50 per cent flowering (29.44),
though the days to 50 per cent flowering recorded high
heritsbility estimates.

The relative comparison of the expected genetic
advance as per centage of mean under both envircnments
revesled that the Kharif (1976) seascn wes quite favoursble
for selection for all the componants of yield with the
excaption of yield. Un the contrary the Rabi (1975-76)
season was found to be the best to get the better sele-

ction gain in yield.

1v,

The genotypic phenotypic and environmental cor-
relastions coefficient for differsnt characters were studied
y for each environment and have been presented

The results indicated that genotypic

separatel
in table 6 and 7.



Table 6:
eharacters in Rebl season 197%5-7%

Genotypic, phenotypic and envirormental corralaticks for different combination of

Characters } Plant i baaber of g Lumber of

i height i branches i1 nodes per pods per

ot g oG Joond

humber of %Yield %er plant
|

)
{ {em) § per plant | plant plant {
Days to B0% & 0D.505% ~0.6453 0,167 0.6660 -0 .5868
flowering ¥ 0.4548%* .0,3W)* «0,1339 0.5320n -0}, 36547
3 0.1433 8 .1436 «0.027% 2.0815 0,1324
Plant height 0.5n54 =0,1208 .61 =0 . 7723
(ﬂ) P D.%ﬁ? -’}11146 0.5466*‘ -'ﬂc 'a%e&
E - 003'0 000051 -0.1%2 Or 3 71%
buzbar of G «D.1157 =0 D286 0 ,0309
branches per P D07 0.0554 N.0850
plant 3 0,0355 =0, 1746 0,.1913
bumber of ] 0.6626 0,1745
Bodes per P Q8773 2.1692
plart 8 0.0813 D.1806
Kumber of G 0,6239
pods per P 0,620
plant 5 n.1428

* 3ignificant at 5 per cent level
** Significant at 1 per cont lawsl



Table 7 Genotypiec, phenotypic and ebvircnuental correlatiobs for difforent ecmbination
of eharaeigrs i Fharif gessor 137%

Charactors { Plant mber of ! Humber of umber of e 4 par plant
{ helght brarches | nodes per f pods per {gm)
i {em) i per plant ¢ plant plsbt
Days to 50% G 7.6424 -0.5519 09.6571 0,722 «0.3M1
flowering ¥ 0.61470** 5,4613** 0.6nNHTFee 0.6528%¢ -1, 3595+
& -0}, 3863 -0.28%4 0.0472 -0 4 3404 T .HH45
Plant helight & -0, 2757 9.5413 0,4213 =0 . 7306
(cm) g «7.2181 0.5089%¢ 0,339 % -0, 725] 2%
A 7.0314 00677 N.1614 02,1622
kamber of S 0.19% -0.1318 5.37R4
branchss per 4 0.2711 -0.0336 73,3335
plant A 0.6005 1.2285 N, 2024
dgmber of G 0,752 0. 7408
tedes per P 0.63194* N, TL4DxE
plant 4 0.0501 7.1669
Busber of 3 0,232
pods per ® 9.1394
plisnt 154 0.0415

* Mgnificant at 5 per cent level

Sigpificant at 1 ner cent lovel

IAH



38

correlation coefficients are in genersl highex than the
phanotypic which in turn were higher than environmental

correlation,

The correlation coefficlents of different chars-
cter combination of the envircnment-l (Rsbi 1975-76) have

been discussed under Table 6.

Lays to 90 per cent flowering had significent
positive associstion with plent end number of pods per
plant. Cn the other hand days to 50 per cent flowering
had negetive association with number of branches per plant
and yield per plant. Plant helght was positlvely essoci-
ated with number of pods perx plant and its association
was negative with yield, number of pods per plent exhib-
ted poslitive assoclatlon with yleld. Number of nodes per

»lant exhiblted significant positive assoclation with

number of pods per plant, whereas it was not directly

sssocisted with yield.

Correlation cowfficients for different combina-

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

revealed that the days to 50 per cent flowering was posi-
tively esscciated with plant height, number of branches
per plent, number of nodes per plant and number of pods
The plsnt height had positive assocletlon with

per plant.
per plent.

numbex of nodes per plant and number of pods
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Number of nodes per plant showed positive association

with number of pods per plant anc yield per plant,

The relative comparison of ccxrelation coeffi-
cients of two different envirénments did not followed
any systematic trend in relation to magnitude of cor-
relstion coefficients. The sign of the coefficilent of
correlations aslso 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 Kebi (1975-76).
Plant height and days to 50 per cent flowering hed signi-
ficant negative association with yield under two environ-

ments.

-3 000 -
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DISQUSSICN

The presence of genetic vsrisbility is essentisl
for the genetic improvement of c¢rop. The systematic
survey of available genetic variability is necessarxry for
planning and evaluating successful breeding programme,
The yield and its components are polygenic and influenced
by the environmental conditions and interection between
genotype and environments, Therefore, the obsesrved pheno-
typic variability could be partitioned into three components
viz, genctypic, environment and genotypic snd environment

intexaction,

Cne of the main objectives of present investigeation
wes to study variasbility with regaxd to six agronomical
charactexs. The present study revesled significent diffe-
rences for all the characters studied in twe environments
with the exception of number of branches per plant. High
magnitude of genotype X environment interaction wss observed
for sll characters. The variasbility in biolojical popu-
lation that we cen see measure and study is the ultimate
result of tha varisbility in the genetic constitution of
the individuals meking thst populsticn, The genotype
should be studied only through phenotype which is the
inter-pley between genotype and environment., & study in
the phenotypic veriability in the soybean for yield and

its compon@nts become imperstive. The comparison of
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relative magnitude of genotypic coefficient of varistion
for various chorecters reveal that maximum emount of
genetic variebility wes nresent in yield followed by plant
height. The low genotypic coefficient of varistion was
observed in days to 50 per cent flowering followed by
number of brenches per plant. The presence of moderste
amount of genetic varlability wes indicated for number

of nodes per plsnt snd number of pods per plent. The
rolative magnitude of varisbility exhibited by variocus
characters maintained a parallel trend at phenotypic ievel.
In generasl, all characters exhibited high values of coeffi-
cients of variation both at phenotyplc and genotypic levels
under Kharif (1976) in comparison to Rabi (1975-76). Howaver,
yield per plant exhibited highest value of genotypic and
phenotypic coefficient of varistion in Rabi (1975-76) in
comparieen to Kharif (i1976). Thexe were much differences

in mean values of this traits in both the environments.

it is essentlal to assess the relstive effect ef
genotype and environment and to have sn estimate ef extent
of improvement possible. The success of selection would
depend upon the correspondance betwsen 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 fer success in a» breeding progrsmme since selective

capscity in a population depends upon the amount of heritable
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varlability present. It is important to know in what
manner this veriebility functions in order to ba able to
estimate it and use it explicity.

Heritsbility estimates in the present lnvestigation
have been made in broad sense which includes veriances
due to all types of gene interactions. Ihen the herit-
ability of quentitstive traits become high, the pherotypic
appearance would provide s fairly close measure of geno-
typic value end thus the breeder could bsse his selection
on the phenotypic asppearance, Heritazbility estimates
obtained under two environments were found to be high for
all characters except number of branches per plant. This
is an indicstion thot the substantial source of variation
is available for yield components and yirld. These resuvlts
are 1n agreemant with the findings of fnsnd ang Torrie
{1951), Johnson gt al. (195%3) and Yoshino et al. (19%%),
Lal ond Fazlul Heque (1972), Malhotrs {1973), Chandrs 2t al.
(1975), 4rdelaon (1973), Bhagumal (1969), Hiremath ang
Tolwar (1971), Wishwanath gt ol. (1975), Chand gy 2l.(197s),
Naphade gt al. (1972) and Singh et g). (1973). However,
the present resulis are not in agreement with those of
Mahmud and Kramer (1951) found low estimstes of heritability

for plant height, Nandpuri et a). (1973) observed low esti-
mates of heritability for days to first flowering.

Folotively low estimates of haritability under both
the environments for the number of branches per plant sre
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in agreement with the findings of aAylesworth snd Lambert
(1969), Long 2t gl. (195C), 4nand ane Torrie (1963), Rodin
(1973), Ardeleon (1975), Johnson et al. (195%a), Yoshino
et sl. (1955), Thseng and Hosokswa (1973), Bartley end
weber (1952), Hanson and weber (1962), kKwen and Torrie
{1964) and Rubaiheyo snd Onim (1975).

Low estimates of heritability for numbsr of bran-
ches per plant is in sharp contrast to the findings of
Hiremath end Talawsr (1971), Nasphade gt al. (1973), Naﬁdpuri
et al. (1973) end Chandra et al. (1975}, high estimates of
heritability for number of pods per plent was also reported
by Hanwey (1975), Bhagmal (1969), Nephade gt al. (1972),
Nandpuri and Krsmer (1973), singh et al. (1973) and tehmud

and Kramer (1951).

Though the heritabllity estimates were found to be
high for most of the characters but there were differences
in the magnitude of the estimstes under two environments.
This is happening probably due to genotype into environ-
ment interaction which the breeders ignore in the individual
The selection pressure applied in the Kherif

environment.

environment (1976) could prove successful for better gene-

tic gains in the soybean improvemant programmes.
Noteworthy feature of the heritabllity estimates

made in the present study 1is thst the heritability estimates

are rather high for all sttributes except rumber of branches



per plent. It is probable that s substential portion of
genotynic veriance used to calculafe heritzsbility per-
centages wes of non-additive genetlc type. Broad sense
heritsbilities in the present study is likely to be biased
upward by dominence and epistetic effects. The bies from
these scurces wss not estimated but the possibility of
their influence should not be ignored. Similar results

were olso reported by Dalal (1575).

The use of heritability estimste to predict advance
from selection for hypotheticel testing pregrammes appears
to be suvantageous. The heritability value alone, however,
provides no indication of tha emount of genetic progress
that weuld result from selecting the best individuals.
Johnson et gl. (1955a8) in their studies on soybesn pointed
cut that heritability value, along with genetic sdvance,
was more useful then heritshility estimate alone in predi-~
cting the resultent effact for selecting the best individusls
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 1f accompanied by
high genaetic advence (Ramanujem end Tirumalachar, 1967).

Plant height had high estimates of heritability
value together with high genetlc advence uhich is probably
due to additive gene effccts (Panse, 1957). This is in
egresment with the findings of Dalal (1975) and Jain (1979).
Moderate genetic advance was recorded for number of nodes

per plant, numbax of pods per plant and days to % per cent
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flowering, ~imilsr results were cbserved by MHiremath and
Talawar (1971), Naphade gt &l. (1972), Nendpuri et el.
{1973), Khangura and Sandhu (1973), Lsl 2nd Mahta (1973)
Chand et sl. (1975), Anand end Torrie (1963) and Johnson

et zl. {195%a).

The number 0of branches per plant and yield per
plant gave low genetlc advance. These results zre in
agreement with the findings of Hiremath and Talawar (1971)
Nandpuri gt al. (1973). These estimates sre however, in
contrast to the findings of Jaimini ef 21. (1971).

cent flowering, numbex of nodes per plant
’

sharp
Days to 50 psr
pods per plant ang yield per plant hat high heritebility
but moderstely low gene
high heritsbility for this ch

non-additive {(dominznce and eplistas

tic advence which suggested that
sracter was probably due to

is) gene effects (Panse,
1957) .

Cor n Stud

The chserved phenotyplc correlstion between two

maetric treits gtends {rom two Causes, genetic and environ-

The environmental correlation is of little interest

provides information sbout relstion-
ferences

mental.

to the breeder, but 1t
ters irrespactive of genvtypic aif

ghip of chaXac
Lstimates of gonetic asgociat

in the plant material.

ions

along with phenotypic correlations, not only display &

ax picture of the exten
ruch of the p

¢ of inherent association but

cle
hepctyplcally exprassed

also incicate how

is influenced by the environments.

correlation



The phenotypic and genotypic correlstions were
similar in direction, while in magnitude genotypic cox-
relstions were mostly higher than corresponding pheno-
typic correlstions which is in agreement with the results
of Weber ano Moorthy (1952), Johnsen et el. (1955b),
snsnd and Torrie (1963), Kwon and Torrie (1964), Lal and
Fazlul Haque (1971), “skankar gt al. (1974), Gauthem and
Singh (1977) and Singh 2t al. (1979). The low phenotypic
correlations could result due te the masking and modifying

effect of environment on the sssoclation of characters at
genic level.

Number of nedes per plaent hseo positive associetion
with yield under environment Kharif (1976) and number of
pods per plant showed positive associetion with vield
under environment in Rabi (1975-76). Cn the other hand

days to S5C per cent flowering and plant height had strong

negative influence on yield, DMNumber of pods pzr plant hed

& significent pesitive influence on plant height, deys to
80 per cent flowering and number of nodes per plant. These

results ore not in conformity with those of Shih (1948),

snand and Torrie (1963), Burnside anG colville (1964), Lal

and Fazlul Haque (1971), Lslal (1975}, Jein (1979), Gautham

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

Number of pods per plant had significant positive

with days to 30 per cent flowering, plent

associstion
snd these correlation

height end number of nodes per plant
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coefficients were found to be consistent over two environ-
ments. Lnder secont environment during Kharif (1976) days
to 50 per cent flowering exhibited positive sssocistion
with number of branches per plent. However, this was found
to be negative 1n Rebi (1975-76). #part from this the
significant positive correlstion between days to 50 per
cent flowering and number of nodes per plant in Kharif
{1976} was turned out to be nonsignificent in 1975-76 Rabi.
However, the correlstion coefficients of plent height with
days to 50 per cent flowering wes found to be significant
with slight variastion under both the environments.

These estimates are however, in sharp contrast to
the findings of Stewsrt (1923), weber and Moorthy (1952),
Kwon and Torrie (1964), Shkuropat (1970), Sengupte and
Kataria (1971), Lel and Fazlul Haque (1971), Kaw and Menon

(1972), Gautham ond Singh (1977), Uslal (1975), Jein £1979)

and Singh et al. (1979).

it is interesting to note that number of nodes per
plant and plent height exhibited ﬁighlv significent cor-
But none of them had & positive
Jain (1979)

relation smong themselves.
association with yield under rabi environment.

also observed negative correlation between days to 50 per

cent flowering and seed yield.
ents at environmental level
The veriation between

Correletion coefficl

werxe ccnsiderably iess in magnitude.



genotypic and environmental correlstions prebably arises
becsugse of differential response of component characterxr

to the change in environments. Hence the envirenmental
coxrelation coefficients between the same components under
the verying environments were found to be vary widely

even for tha same materisl, If such veristion 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 sre

less relled upon.

The environmental correlation coefficients include

mainly the effects of soil heterogeneity, cultursl irrequ-

larities and other chsnce errors occurring while c¢onducting

the experiment (sikks and thaini, 1962). These factors
would be responsible for harmonic chenges in plant behaviour

and could be easily explained in tems of physiological

edjustoents.

The relative comparison of correlstion coefficients

of two environments revealed that kharif environment was
favourable for more profuse vegetastive grouth of soybeans
that leads to the associction of number of pods per plant
At the same time there was no simultenecus

with yield.
per plant during kharif season.

increase in number of pods
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Gn the other hand, Rebi environment favoured for early
maturity and slow growth of the genotypes due to warm
climatic conditions. This leeds to increasse in the number
of pods per plent by increasing number of pods per ncde.
This ultimately resulted into positive zssociation of
number of pods per plant with yield under Rebi environ-

ment.

- 0003 =



HAPTER V1

SUMIAARY, CONCLUSICN AhD SUGGESTICHNS
FOR FURTHER WORK

Eight verieties of soybean (G e max (L.) iMerrill)
were grown in randomized complete block design with four
replications at Livestock Farm, Department of Plant Breed-
ing and Genetics, Jawaharlsl Nehru Krishi Vishwa Vidyelaya,
Jabelpur. buring Rabi (1975-76) (environment-1) end Kharif
(1976) (environment-2), observstions were recorded on days
to 50 per cent flowering, plant height (em), number of
branches per plant, number of nodes per plant, number of

pods per plant and yield per plant (gm).

The analysis of variances indiceted existence of
econsiderable smount .of genetic variability for various
characters under study except that relatively less varie-

bility was observed for number of branches per plant,

The pooled anclysis of variances indicated signi-
{etz]l differences for plant height, number of
The variety into

ficent var

nodes per plant and ylield per plant.

environmentsl interaction was found to be significent for

all the characters.
A widae ranye of phanotypic varisbility was observed
number of nodes per plant, number of pods

for plant height,
The

per plant and plant yleld under the two envirorments.



51

genotypic verisbility wass higher for plent height, number
of nodes per plant, number of pods per plot during the
Kharif (1976). Yield per plant had highest genotypic co-
efficient of correlstion during Rabi (1975-76).

High heritebility estimetes ranging from 77.36 to
98,60 per cent for all charscters during the individuel
environment were obsexved. 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
renged from 13,77 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-l
(Rabi 1975-76) and environment-2 (Xharif 1976) respectively.

Yield per plant was found to be negatively sssocl-

ated with plant height end days to 50 per cent flowering

under both the environments. Number of nodes per plent

was found to be major contributing fsctor for yield under

Kharif environment wheress number of pods per plant exerted

maximum influence on yield in Rabi environment.
under different aenvironments,
ation with seed

At pheno-

typic and genotypic levels

number of branches per plant had no assocl

yield per plant under both environment.
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Number of pods per plant had positive correlation
with days to SO per cent flowering, plant height and
number nodes per plant. Plant height showed positive cor-
relation with deys to 50 per cent flowering, The cor-
relation coefficients of days to 50 per cent flowering
with number of brsnches 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 onvironmonts. Kharif environment was fevourable

for more profuse vegetative growth of soybeans that leads

to the associstion of number of nodes pexr plant with

yield. On the other hend Rabi environment favoured for

early maturity and slow growth of the genotypes due to

warm climatic conditions.

8 or re woI
The following relevant suggestions are given to

wider the scop® of the present investigation.
1. The avsilable genetic varisbility in soybean genotypes
should be exploited for the deve lopment of soybeéen

cultivars.



2.

3.

53

Divergent uenotypes gshould be used in the breeding
programme to get the better combinations of yield

components.

Rabi environment wss found to be the best suited

for the soybean selection experiment.

The svsilable genotypes should be roised in Kharif
and Eabl seczson OVer yesars in order to made specific

recommendations for both the seasons.

- 0003 -
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APPENDIX-1

Climatological datas from iovember 1975 to December 1976

Month #verage tempersture Aversge rels~ Number
8 in ©C 0 tive ?éumidity ggy:ainy

November 75 26.6 16.6 92.4

Dacember 75 24,7 6.9 92.3

January 76 24.5 9.3 90.9

February 76 27.7 11.9 80.9

Mazch 76 32.8 16.0 65.3

April 76 37.0 21,5 49.7

May 76 40.3 26.9 35.9

June ?6 35.6 25.8 70.6 10
July 76 2.6 23.9 87.4 21
August 76 29.1 24,0 93.9 21
Septembex 76 29.9 23.5 89.5 12
Gctober 76 32.0 18.% §4.8

November 76 30,0 17.1 89.8 2

December 76 26,0 11.2 88.3
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Meal values for varicus agrcnomical traits of soybean ir each ebviromment

3., _ Varieties Days to 50% t height Lbumbsr of Lumber of Rumber of JY¥ield por
ko. ! { flowering i {em) I branches I nodes per I pods per § plant
% i | Z. per plant ¥ plant } plant (em)
{ Rsbi Kharif | Rsbi {Fharif jiabl {FharifjRabi (FharifyRabl {Fharifiiabliitharif
%7 11976 { B-7 119% [B-%i19% (B-B'12B (B-%B] 19% B-HIE
1. Jk87m 83  37.00 2,7 80,50 6,1 4.53 18.7 17.15 28,7 33,62 2.53 3.34
2, 3 721 84 47.7  77.68 91,05 5.6 2.98 17.38 16.25 3N.98 42.00 0.64 4.57
3. I3 N5 86 37.00 47.12 42,1 3.9 3.7 15.62 12,18 25.15 24,92 3.15 4.7
4, I3 2.2 80  36.50 7..45 78,92 5.1 3.65 13.00 12.43 .48 23.62 1.53 3.683
5. lalitar 39 45,7 26,50 103.65 4.6 3.7 19,92 23,75 37.25 32,30 0.50 1.82
6. BSragg B 35,00 5780 58,87 5.3 4.15 2100 17,72 23,35 34,7 3.32 4.26
7. Ankar 83 36,7 83,55 94,35 5.2 4,02 13.52 15,10 27.20 24.2 1.5 3,03

8. P 7361 86 33.50 21,78 85.42 5.5 2.85 11.25 13.10 23.4% 232.85 1.22 4.14

P .

Y- )

P

e T

L9
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