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DIVERGENCE ANALYSIS IN CHICKPEA AS
INFLUENCED BY ENVIRONMENTS

K.P.Singh, B.D. Chaudhary and V.P.Singh
Hurynna Agricoltuenl Universily, Hisar

ABSTRACT

Sixly diverso genolypes of chickpea evalualed in thres environments rovealed
six clusters formed In onvironments ‘1 and 2, whoreas seven clusiers wore formed In

onvironmaont 3. Thoe Aumbor of clustors and

conalliuenis of tho clustors varded with

tho onvironment. Simlinr was the paltern of Intra and Inler- clusler distances,

KEY WORDS: Chickpea, genetic divergence, D? analysis.

Hybrldizallon has been and will
continue to be the most important tool
in the hands of breeder in releasing
useful variablity for subsequent use.
Whlle adopling hybridizallon as the
method  of breeding, the breeder Is
always confronted with the choice of
the most suitable parents. The problem
appears all the more In self pollinated
crops. Genetically diverse parents have
been considered to have different
genetic conslilution and hence are likely
to produce large varlability In F2 due
to genetic recombination. Keeping this
in view, the present Investigalion was

underiaken lo assess genetic diver-
gence among 60 commercial varieties
of chickpea under three environments.

MATERIALS AND METHODS

Fourty four desl and sixteen
kabuli diverse ' genotypes of chickpea
(Cicer arietinum L.) were evaluated in
randomized block design with four
replications In each of the three en-
vironments, Two of the environments
were created by sowing the materlal
at an Interval of a fortnight, whereas
in the third environment, the material
was sown. during subsequent year
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Mean of the five random and competli-
tive plants was used for multivariate
analysis- (Mahalanobls, 1928). The D%,
l.e., divergence between every varietal
combination was obtained as the un-
correlated sum of squares of the dif-
ferences In the values of corresponding
uncorrelated variables. In turn, the un-
correlated variables were computed by
multiplying original data with trasforma-
tion equations. The coefficients for
these transformation equatlons were
obtained by dividing the first row of
reduced error varlance covarlance
malrix by the square root of the cor-
responding plvotal condensation ele-
ments. The genotypes were clustered
followlng Tochor (Rao, 1952),

RESULTS AND DISCUSSION

The diverse the parents, within
limits of fitness, the greater are the
chances of obtaining higher amount of
heterotic expression in the hybrids and
broad - spectrum of variability in
segregating generations. Mahalanobis’
D? permits precise comparison among
all possible pairs of population in the
given group before effecting actual
Crosses.

Wilks' criteria, a simultaneous test
of differences between mean values of
a number of correlated varlables Indl-
cated that the dillerences between the
means In respect of the pooled ellect
of 'p’ characters between dilferent
populations were signllicant for each
of the three environments. It Indicated
that grouping of genotypes can be
conducted in the present experiment
and will be frullful. The sixty genotypes
were grouped into six clusters In en-
vironments 1 and 2 whereas in seven
clusters in environment 3. Thirty five,
iwentyseven and thityone genotypes
ol environments 1,2-and 3 respectively
clustered In group 1 (Table 1). Thus
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fity per cent of the genotypes are
genetlcally simllar. However, only ten
genotypes were common In- all the
three environments, whereas twen-
tythree genotypes were common:in two .
of these threa environments. Similar

‘was the trend In .remaining clusters.

The clustering pattern varied with the
environments. The number of clusters
and constituents differed In different

environments. The Inlluence of environ-

ments was so much that  eleven
genotypes of cluster Il in environment
3 were present In cluster | of environ-
ment 1, Similarly, another genoltype
''CCC 11' which made cluster Vil of
enviroment 3 was grouped in cluster
Il of environments 1 and 2. Jaln el al.
(1981) also observed that clustering
pattern Is influenced by environments
to a quite large extent.

The magnitude of inter and Inlra
cluster distances between the groups
was similar in environments 1 and 2
whereas, It was lowest In environment
3 (Table 2). The distances were ranked
for 6 common clusters In each environ-
ment. The rank correlation between en-
vironments 1 and 2 was signilicantly
high (0.718). Contrarily, it was nonslig-
nificant and low In environments 1 and
3 (0.300) and environments 2 and 3
(0.300). The ranks In environments 1
and 2 devialed In clusters IV and V
followed by | and Il. However, ranks
in environments 1 and 3 became non-
signilicant and low due 1o cluster com-
bination | and IV followed by Il and V,
I and IV and V. Simllarly, rank cor-
relatlons In environments 2 and 3 be-
came nonsignilicant and low because
of cluster combinations | and VI fol-
lowed by | and V. Il and VI, I| and V
and Il and V. From the above discus-
slon, one can easlly observe thal devia-
tions In three environments were nol
because of a parlcualr cluster The
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genotypes shifted from one cluster to -

another. Secondly, macroenvironments
substantially Influence the cluslering
pattern, whereas some deviatlons are
observed even due to microenviron-
ments. Environments 1 and 2 depicted

[Vol 77. No. (3 & 4)

similar trend because the environments
were created by altering the dates of
sowing within the same year at the
same localion whereas In:environment
3, the experiment was conducted in
subsequent year.
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TABLE 1,

Clusler Environments Total

| 1 35

Clustering pallern of chickpea in three mwlrunmgr'}iﬂ.

Genotypes

H77-61, C214, G130, ICCC15,C235, GGE02, JG1259,
JGB4, H77- 52, GNG16, H77-58, HMS23, GL770,
GL549, GG588, ICCC14, H73-28, BG404, JG1258,
BG216, ICCC18, H77-57, LG231, H192, ICCC21,
JG1261,ICCC17,RGL754, GNG15, GL637, GLB35,
Gora 9, BG410, GL629, Kabuli Local

No.132, H77-61, C214, G130, ICCC15,C235, JG84,
JG1260, H77- 52, GNG16, H77-58, HMS23, GL770,
GL549, GG500, ICCC 14, BG404, ICCC20, Pant G114,
H192, HMS 90, JG1261, ICCC17, RGL754, GNG15,
GL629, Kabull Local

P324, H77-61, H208, G130, ICCC15, JG1259,
GNG16, GL886, ICCC19, GL770, HMS23, GL549,
ICCC20, JG1258, Pant G114, BG216, ICCC18, K902,
LG231, ICCC21, HMS90, JG1261, Gora Hisari,
ICCC17, RGL754, H457, Gora 9, BG410, 501/1105,
L550, NEC2296

No132, H208, ICCC19, ICCC4, K902, ICCC11, Gora
Hisarl, H457, BG411, L550, BG409, GL633, 501/1105

BG234, GL797, ICCC19, JG1258, ICCC18, ICCCIT,
H77-57, K902, ICCC21, H457, Gora Hisarl, BG411,

GL637, GL635, Gora 9, L550, BG409, BG410, GL633,
501/1105

C214, C235, GL797, GG602, JGB4, JG1260, H77-58,
ICCC14, BGA04, H77-57, H192, GNG15, GLG35

P324, BG234, JG1216, ICCC20, Pant G114, ICCC16,
HMSg0

il 1 7



Mireh-Apr, 1890)

Vi

vil

2.

R = & M

3

Divergonco Analysls In Chickpea

- S h

175

P324, H208, GG6E02, JG1259, ICCC4, H73-28, BG216,

LG231

H73-28, L1144, BG411, GL637, BGA09, GLG33, GL629,
L532, Kabull Local

GLese, NEC2296, L532
GLsse, NEC2296, L532

BG234, H77-52, GG588, ICCC16

GL797
ICCC16
No.132
L144
L144
ICCCA4
ICCC1

TABLE 2. Inter (diagonal) and intra D (=D?Values

environments.

of chickpea in three

Environ

ment Cluster | I [T v v Wl Vil
1 | 3.24 3.63 3.90 5.35 5.40 B.74 -

2 3.4 5.36 4.53 6.13 4.65 11.97 -

3 2.48 3.94 3.84 4.52 5.37 439 3.93
1 I 3.10 #4.32 5.10 5.809 7.66G -

2 3.74 5.03 5.66G 579 .70 -

3 2.68 4,63 5.22 7.80 7.15 4.85
1 1] 3.90 G.30 5.92 10.08 -

2 3.62 7.50 5.69 12.89 -

3 3.35 5.85 6.12 503 5.04
1 A" 3.90 7.14 619 -

2 3.58 5.30 798 -

3 3.65 _ 4.05 509 4.73
i V 0.00 9.83 -

2 0.00 11.05 -

3 0.00 5.25 4,02
1 Vi 0.00 -

2 0.00 -

3 0.00 5.33
3 Vil 0.00




