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"CORRELATION, PATH COEFFICIENT ANALYSIS AND GENETIC

DIVERSITY

IN CLUSTERBEAN

A, HENRY', H.S. DAULAY' and G. V.S R, KRISHNA

Thirty sin genctically diversified clusterbeaan [Cyamopsis tetragonoloba {Linn.) Taub.]
were’ studied for 10 meatric tralts during monsoon 1978 for the corrclations, path coalfi-
clant analysis and genatic diversity, Soed yiald/plant showed significant positive corre-
lation with number of pods/plant, 100 ssed weight, plant height, numder of branches)
“plant and number of clustersiolant. Similarly path cosfficiem analysis indicatad the
Importance of number of pods’plani, 100 secd weight, which had maximum direct effect
on sced yisld,  However, plan: haight, number of branches/plont and number of clusters/
plant affecied seod yield vin padsiplant. Mahalanobis D* statisiics was used to assess
the penetic divetsity among tha ganotypes which could be grouped in 6 clusters. Tha
diziribution of fenotypas in differant clusters was not according 1o their places of origin,

The present study was undertaken
‘o study the type of association and
to judge the direct and indirect effect
of various guantitative traits on seed
yield and io assess the genetic diver-
Jence among 3G varietias of cluster-
bean.

MATERIALS AND METHODS

Thiriy six genotypes of clusterhean,
collected from major  geographical
origin of our country, were raised
during. rainy season of,1878, in a ran-
domized block desian with 3 replica-
tions. The individual plot size was 3
rows of 3 m length, with plant spaced
156 cm apart. The inter-row distance
was 45cm. The crop received a basal
dressing @ 20 kg Niha and 40 kg Piha.
Five plants were selected at random
from middle row of each plot for recor-
ding observation on tha following cha-
racters, viz., days to flowering initiation
days to 509% flowering, plant height
(cm), number of branches/plant, num-

1

ber of clusters/plant, number of pods/
plant, number of seeds/pod, 100 seed
weight (g) and seed vieldfplant (g).
Phenotypic and genotypic correlations
coefficient for all possible combinations
were computed according to method
given by Al-Jibouri (1958), path coeffi-
cients werz worked out following De-
wey and Lu(1953), The analysis of ge-
netic.divergence, using Mahalanobis‘s
D* statistic, was carried out as dascri-
bed by Rao (1952). On the basis of
the magnitude of the D* values, the
varieties wera grouped into a number
of clusters as suggested by Torchar
and described by Rao (1952).

RESULTS AND DISCUSSION

The estimates on genetic coeffi-
cient of variation (GCV), heritability
(in-broad ssnse), genetic advance and
genetic gain between grain yield/plant
and other metric traits are presented
in Tabiz 1. High values of GCV'were
recorded for characters like number of

1. Sclentist 5-1 (Plany B:eading)
3.. Ecientlgr 5-2 (Statistics)
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Tkl 1. Genetie corfficient of varintion {GCV), Heritahility per cont (H), Gunatic ‘advanty: as paf c2

of mepn ond penatic aqain for different characters In clusterbean.

AL -

Charzcines GLv H{%) GA BGpo0
: ‘ mheaf.
laitiation of flowering (days) 7.5 931 6.2 15_-0;'-"
509, Howoring {days) 8.1 927 5.1 1'7’.1;
Maturity {days) 3.8 98,7 7.1 1
Plant finight (cm) 10.3 71.8 1 3‘_4 7?8.0
No. of branches'plant 38.9 6.5 20.3 44,8
Ha, of clusters/plant 2486 781 3.7 «'5{.0
Ho. seadsfpod 1.9 223 0.2 -
100 seed weiaht '(q) 6.6 gia 0.4 12.5
Mo of podsfplant 249 85.9 10.»1 4?.6
Grain yiold/plant {q) 24.5 65.3 2.2 aG.7

branchesjplant number of podsspiant,
grain yieldiplant and number of clus-
ters)plant indicating that judicious se-
lection for these {rzits would lcad to
significant improvement.  Similar re-
sults were reported by Tripathi and Lal,
1875, High heritability estimates were
observed for characters like days to
maturity, days {o flowering initiation,
days to G50% flowering, number of
pods/plant, 100 seed weight, numbsr
of clustersjplant, suggesting that phe-
notypic selection for these traits would
be close reflection of the genotype,
Johnson et. al, (1955) reported that
heritability value along with gsnetic
gain should be considered jointly to
arrive at a more reliable conclusion.

The expected genetic advance ox-
pressed as per cent of mean was high

in characters like number of branches'

plant, number of pods/plant znd
plant height. High values of heritability
and genetic advance for these charac-

ters have been reported by Chaudhary

and Singh, 1876. The genotypic and
phenotypic correlation co-efficients bet-
ween grain yield and 8 other metric

traits have been presanted in' Table 2
It is 1o be notad that the génotypic cor.
relation coefficients were 'higher than
their corresponding phenotypic coteala-
tions. Earlier finding also reported simi-
lar-resuits (Nath and: Saini, 1960).
Grair yield/plant was found to be po-
sitively correlated with plant height,
number of branzhesiplant, numbser of
clusters/plant. These findinys are in
agreement with earlier repeort by Nath

and Saini, 1980. "Amoeng the compo-
nent charactersnumber of podsiplant
was positively associated with maxi-
mum number of chéra:iers. '

Path analysis for seed yield was
carried -out at genotypic 'level and is
presented in Table 3. The direct eff-
ect of number of podsiplant was posi-
tive and highest on grain yield. The
direct contribution of plant height,
number of branches/plant and number
of clusters wargs negative, whoreas.

~ these characters has positive signifi.

cant corralation with seed vield.. All
these characters contributed most to-
wards yield through number of pods)
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GENETIC DIVERSITY IN CLUSTERBEAN

“Table 4, - Aynrage inter and.intra grotp DY values among § clusters comprising. 36 varisties of clus

terlean.
Clystor S It 1 (TR v
S 10383 148.82 214,55 595.16 29251
i 87.52 27,07 434 35 47036
nr 14385 © 37743 551.23
_ I L—- 1276.77
‘u"-,l —
Table 5. ' Mzan values of 5. clusters far 10 charpoters in clusterbean.
Clusters
Characters ' (. i 4 v
Days “1o flowering initiation _aias 38.93 43.89 35.23 18.63
Days 1o BOYL flowaring 478 44.08 47.00 40,33 54.36
Plant huipht {am) 7416 73.03 73.28 48.33 71.25
Mo of branches/pant 288 4.40 211 4.53 5.20
No. of elusters'plant .61 11.00 .77 9,93 11.00
No. of seadsipod 7.82 7.66 7:89 744" 7.58
00 seed waight (g) 3.24 3.ar 2.82 263 3.24
Pods/plant 2058 27.74 - 22.41 16,83 2053 -
Grain yield/plant (g} G.0B 7.20 477 1.02 5072,
Days 10 maturity 83.38 §2.33 8s5.00 83.00 93.00

plant, 100 seed we:ight had. second
highest direct contribution towards
see;d' vield/plant. Howsver, this. had
also contributed substantially through
number of pods/plant. These findings
‘are. in agreement with the findings of
Sanghi-and Sharma. (1964), Chaudh-
gry and Singh (1976).. Thus: the
seieqtinnl programe based on mainly
number of  podsiplant followed by
number. of branches/plant, plant height.
number of clusters'plant and 100
seed weight will lead to further im-
provement in clusterbean.

The 36 ganntﬁ:res ware clusters
inte' 5 groupsiclusters formed on the
D* values (Table 4). Cluster | com-

15

prised the highest number of geno-
types (=27), from Rajasthan and
Gujarat, followed by Il and Il with
4 and 3 genotypes, from Rajasthan
and- Gujarat. respectively. Clusters
IV .and V contains only one geno-
type each, from Delhi and Rajasthan,
respectively. Maximum statistical dis-
tance was observed between IV and
V followsd by [ and IV, NI and WV

in that order while minimum was
observed 'between | and' 1l followed
by | and . The intra ecluster dis-

tance was relatively low in cluster I,
and | while high in cluster Ill (Table 4),
Cluster I} had high" mean wvalues for
plant height, number of clusters plant;
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umber of podsplant, 100~ seed
veinht and sced yieldiplant; cluster
Il for number of seeds/pod, clustel
! for days to flower initiation, days
o 50°, flowering, number of bran-
thesfplant, number of clusters'plant
mnd days to maturity (Table 5),
Fhe clustoring pattern of the geno.
ypes revealed that genetic diversity

was not always related with geogra”
shical diversity, Similar report in clus-
grbean has been reported by Sohoo
ind Gill (1978). Genotypes belon-
jing to the same state were found
‘0 be distributed in more than one
slusters. It may, therefore, be con-
cluded 1hat genotypes from same
state were found 10 be distributed in
more than one clusters, It may, there-
fore, be concluded that genotypes
from same state or geographical region
had different genetic background as
well as wide divergence in features
and adaptability to rainfed conditions
of the region, These results are also
in agreement with the findings of
Bhatt (1970) in wheat concluding
that the genetic drift
could cause greater genetic diversity
than the geographic distances. It
would therefore be logical to effect
crosses among the genotypes belon.
ging to different clusters like IV and
V and | and IV in order to evolve desi-
able high yielding lines suited to the
rainfed conditions of the region

We are grateful to the Director
Central Arid Zone Research Insti.

“tute, Jodhpur, for providing facilities, .

and "selection
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