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GENETIC DIVERGENCE IN SORGHUM
(SORGHUM BICOLOR) (L.) Moench)

P. SITANMUGASUNDARAM and A, SUBRAMANIAN?
ABSTRACT

Forty diverse penotypes of sorghum (Serghum bleolor (L) Moench)
evaluated for the genetic diversily were grouped into 15 clusters Indicating the high
genetic divergence among them. The pattern of 07 clusters olearly demonstrated
that the geographical distribution in sorghum were net fully related to genatic
diversity. Based on the inlercluster distance and cluster mean for varlous

characters, potential

parents were identified

from different olusters for

hybridisation pragramme. Grain yield, straw yield and grain number contributed
maximum towards the genetic divergence among the types studied,
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Collection and evaluation of germplasm
of the crop species is sine qua non for any
crop improvement programme. The
germplasm provides the best scope for
bullding up a basic population of wide
genetic diversity. Crosses involving parents
which are genetically diverse will result in
high heterosis and a wide range of
recombinations.

WATERIALS AND METHODS

Forty sorghum (Serghum bicolor (L.)
Moench) types of diverse sources and habit
chosen from the germplasm maintained at
Millet Breeding Station, Tamil Nadu
Agricultural University, Coimbatore were
raised during Kharif, 1977. Observations on
ten biometric character were recorded.
Mahalanobis' D? analysis was used to
estimate the genetic diversity. Clusters
were fom}ed as suggested by Tocher (Rao,
1952). Ranking of individual D? values
contributed by individual character was
done as the highest contributor taking rank
1 and the lowest rank 9,

RESULTS AND DISCUSSION

Analysis of variance showed significant
differences among the types for all the

characters studied. The generalised |
values ranged from 0,6046 to 494,8025.

By the application of clusteri
technique forty types were grouped ir
fifteen different clusters indicating the hi
degree of genetic divergence among th:
(Table 1). Among the fifteen clusters, IV v
found to be the largest having six ty}
followed by V and X each having 4 typ«
Of the remaining clusters, |, VI, VIl and v
had three types each and other six cluste
had two varities each. The clusters XIV ar
XV were having only one type each.

The clustering of types according !
geographic origin was observed only |
seven out of fifteen clusters. The clusters
I, 111, X, X1, XIV and V contained types frol
single geographical source. There wer
instances as in clusters IV, V, VI, VII, VIII, }
Xl and Xl where types from differel
geographical origin were grouped togeth¢
ina single cluster. It was also observed th:
types originating from the same place wer
found scattered Iin different cluster
Geographic diversity though importan
thus appears not the only factor |
determining the genetic divergence.

The intra and inter-cluster D and |
values among th fifteen clusters ar

1. Assistant Professor Hi:lﬂel:flng'_i. Rice Research Station, Ambasamudram 627 401, Tamil Nadu
2. Formerly Emeritus Scientist, School of Genetics, Tamil Nadu Agricultural University, Coimbatore 641 00:


https://doi.org/10.29321/MAJ.10.A01986

Association of yield and its components In rice 437

presented in Table 2. The intra cluster
distance (D) ranged from 1.237 (I1) to 5.645
(XUN)." The highest inter-cluster distance
{D=20.099) was noted between X| and XII,
while the clusters Il and XV were closely
related (D=3.209). There appeared a
parallel and similar intra and inter-cluster
divergence, although the clusters vary in
their constituents. The cluster |V containing
as many as six types within, recorded the
intra-cluster distance which was parallel to
the distances recorded by other clusters
having lesser number of types. A similar
trend was noted in the cluster distances
also. such a parallelism and similar intra
and inter cluster divergence was explained
by Singh and Gupta (1968).

Based on the inter-cluster distance (D),
the clusters XlII, XiV and XV were found to
be highly divergent from all other clusters,
Hence, the types from these clusters when
crossed with the types from other clusters
may result in high heterosis. Murthy and
Anand (1966) claimed that there is a
positive relationship between the specific
combining ability and the degree of genetic
diversity. The close relationship belween
the clusters Ill, IV, V and VIl based on the
inter cluster distance suggested homo
geneity in ecotypic differentiation. it could
.also suggest similarities of natural and
human selections operated during the
development of these types.

The cluster means of the various
characters are presented in Table 3.
Clusters recording highest mean values
were cluster IX for grain yield, grain number
and peduncle thickness, cluster YIV for
straw yield, grain weight and plant height,
cluster VIl for panicle length and whorl
number and cluster XV for leaf number and
days to half bloom. Endang et al. (1971)
have stated that the clustering paitern could
he utilized in chosing parents for Cross
combinations likely to generate the highest
possible variahility for various economic
characiers. Based on the high mean values,

Table 1. Composition of D7 ciusters
Cluster :'!;p':; Crosses Origin
I 3 5PV 59, C8V 3, Andhra Pradesh
GCsv 2
11 2 296, C5V 5 Andhra Pradesh
i 2 CO 18, USV 4 Tamil Nadu
Y 6 1036-B Maharashtra
3660-B Andhra Pradesh
7505-B USA
SB 1066, SB 405 Karnataka
534-B Andhra Pradesh
vV 4 K.4, CO 12, K2 Tamil Nadu
AS 3889 USA
VI 3 Usv.1 Tamil Nadu
SPV 95, 78 Andhra Pradesh
Vil 3 AS 3858 UsA
CsV 4 Andhra Pradesh
AS 3863 UsA
Vil 3 usy 2 Tamil Nadu
2047-B LSA
CSV1 Andhra Pradesh
IX 2 Usv 3, Usv s Tamil Nadu
® 4 CO4 Tamil Nadu

AS 3880, 15 2586 USA

AS 817 Tamil Nadu
A 2 AS 3668 Tamil Nadu

AS 5242 South Africa

XN 2 SPV 100 Andhra Pradesh
AS 5OST Tamil Nadu

Al 2 3677-B, 15 3691  USA

XV 1 15 11025 Ethiopia

Y 1 CS 3s8a7 Andhra Pradesh

the following types may be suggested as

parents for hybridisation programmes
based on their mean and genetlc
divergence.

Under such conditions Chaudhary et al.
(1975) suggested that selection of one type
from each cluster and testing them by a

Cluster Characler Types
Xl Graln number usv 3, Usv s
%1 Earliness AS 5242

XV Grain weight and straw yield 15 11025
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Table 3. Cluster mean for ten characters in sorghum
Cluster P:%nl-:‘t Da;;;.:”to Leaf No, II:.::}?“T:: T:::;,::f Whorl Grain :::‘:: ¢ Straw Grain
{em)  bloom (cm) cm) No. No. (a) yield (g) yield (g)

A 138.7 57.6 7.2 0.9 28.4 11.6  1533.7 2.4 49.8 37.6

I 108.6 66.2 10.2 0.8 20.9 123 1436.4 2.6 60.7 36.0
2116 59.3 8.8 0.9 12,3 88 1989.2 29 1160  59.0

v 125.2 60.8 3.0 0.8 23.1 9.6 15145 2.3 53.1 34.3

\._f 201.0 58.2 8.5 1.0 16.2 9.8 2278.2 2.3 99.7 52.4

Vi 147.0 67.7 10.3 0.9 21.2 11.4 12197 2.6 106.9 31.1
Vil 129.4 56.3 9.1 0.9 24,4 9.8 1752.3 2.2 60.0 38.7
JiiN 121.2 61.6 9.7 0.8 30.4 14.6  1467.4 2.4 43.2 34.5
X 142.0 64.2 10.7 1.1 241 8.9 2873.7 2.7 119.9 73.0

X 215.7 57.6 8.0 0.8 19.0 1.0 1417.2 2.7 95,2 36.0

Xl 191.1 538 7.3 0.9 19.6 57 1683.6 2.1 64.8 36.2
bl 131.6 545 . 8.1 0.8 18.2 7.8 11334 3.2 52.6 37.8
Al 93.4 57.7- 8.6 0.9 24.1 13.7 7665 2.2 40.9 16.7
XV 220.8 67.5 1.2 0.9 156.5 109  110.3 5.0  188.7 60.4
XV 128.2 73.6 12,8 0.8 25.0 14.4  1696.0 2.5 92.5 42.2

series of diallel analysis may prove to be
highly fruitful,

The ranking technique was adopted 1o
rank the characters in. the order of
contribution to genetic, divergence (Murthy
et al., 1965). The rank tr.:-tals for all the ten
characters are premnted in Table 4. The
highest contributor was found to be the
grain yield followed by- straw yield, grain
number, peﬁunctethmckness grain weight,
leaf number, panicle length, whorl number
and days to half bloom. Murthy et al. (1967)

Table 4. RBank totals for the ten characters In
sorghum
S.Mo. Character Rank Total
1. Flant height 5430
2. Days to half blcom 5406
3, Leaf number 4646
4, Peduncle thickness 4354
5. Panicle length 4748
6. Whorl number 5137
7. (Grain number ara4
8. Grain weight 4453
g, Straw yield 2803
10, Grain yield 2189

found that the spikelet number, distance
between whorls, panicle length and days tc
flower contributed maximum to the genetic
divergence while Arunachalam anc
Jawahar Ram (1967) reported tha
flowering duration, number of leaves pe
plant, plant height, number of whorls ir
rachis and length of rachis were importan
for divergence.

The major contribution of grain yield
grain number and straw yield to genetic
divergence was well confirmed by thei
cluster mean (Table 3), where the range fo
grain yield and grain number were very wide
indicating the major role of these
characters In differentiative at intercluste
level, The cluster mean for grain yield was
16.79 g for the cluster XlIll and 73.03 g fo
the cluster IX with a difference of almost five
times. This was also confirmed by the
largest intercluster distance between these
two clusters.
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CORRELATION AND PATH COEFFICIENT ANALYSES IN
PIGEONPEA

A. HENRY' and G.V.5.R. KRISHNA?
Central Arid Zone Research Institute, Jodhpur

ABSTRACT

Seed yield per plant in pigeonpea showed significant posilive correlation
with number of plant height, number of branches, number of clusters and number
of seeds per pod. Similarly, path coefficient analysis Indicated the importance of
number of pods per plant, which had maximum direct effect on seed yield.
However, characters like plant height, number of branches per plant, number of
clusters per plant and number of seeds per pod affected seed yield via number of
pods per plant. Therefore, selection based on early maturity, medium tall plant
height, moderate number of branches per plant, number of clusters per plant,
number of seeds per pod with more number of pods per plant and medium seed
size |s expected to improve the seed yield in pigeonpea.

KEY WORDS : Pigeonpea, Correlation, Path analysis.

The knowledge of interrelationship of
plant characters with seed yield and among
themselves is of paramount importance to
the breeder for making improvement in a
complex character like seed yield for which
direct selection is not much effective. Path
coefficient analysis provides an effective
means of partitioning direct and indirect
causes of association. It permits a critical
look to recognize the specific forces acting
to produce a aglven correlation and
measures the relative importance of each
causal factor. The present study was,
therefore, undertaken to study the type of
association and to judge the direct and
indirect effect of various quantitative traits
on seed yield.

MATERIALS AND METHODS

Under rainfed conditions, 42 strains of
pigeonpea (Cajanus cajan (Linn.) Millsp)
having diverse characteristics were grown
during . rainy season of 1980, in a
randomized block design with three
replications: The individual plot size was 3
rows of 4 m length with plant spaced 20 cm
apart. The interrow distance was 60 cm. The
crop received a basal dressing of 20 kg
N/ha and 40 kg P/ha. The total rainfall
received during the cropping season was
230 mm. Five plants were. selected at
random from middle row of each plot for
recording observations. Phenotypic and
genotypic correlation coefficients for all

1. 8-2 (Plant Breeding)

2, §-2 (Statistics)



