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ABSTRACT

Muitivariate analysis of divergence among 40 genotypes of sesame (Sesamum indicum L.)
for 13 quantitative characters revealed considerable genetic diversity in the material and
led to their grouping into 14 clusters. No relationship between geographic origin and
genetic diversity was observed. Seed oil content contributed maximum, accounting for
44.9% of the total divergence. For varietal improvement programme in rabi season, strains
like Uma of cluster VIII, TY 66 of cluster XIV, and TY 35 of cluster XIII were important on
the basis of their genetic distances and higher cluster means.
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Sesame, which is the second important oilseed crop in Orissa, covers about 40% of the
total sesame area in rabi (winter) season, characterized by short day length and low
temperature. Systematic breeding efforts are necessary to evolve high yielding rabi sesame
cultivars on the basis of photoperiod- and thermosensitivity. The information about the
nature and magnitude of genetic divergence in a given population is essential for selection
of diverse parents which upon hybridization lead to a wide spectrum of gene
recombinations for quantitatively inherited traits. Since published work on rabi sesame is
scanty, the present study has been undertaken with 40 sesame genotypes to understand the
nature and magnitude of genetic divergence and the characters contributing to genetic
diversity by using D? statistic.

MATERIALS AND METHODS

Forty genotypes representing different states of India (Table 1) were chosen for the study
on the basis of thermo- and photoperiod-sensitivity as well as their performance in rabi
season, from among 350 germplasm collections maintained under the All India Coordinated
Research Project on Sesame at O.U.A.T., Bhubaneswar. These included six lines from-Orissa
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" and 34 introductions from 12 States of India. They were evaluated in a four-row plot of 3.5 .
m length in randomized block design with three replications at the spacing of 30 x 10 cm
during rabi season. Observations were recorded on 10 random plants from the two central
rows for 13 quantitative characters and mean values from three replications were used for
analysis. The data were subjected to Mahalanobis'’s D? statistic as described by Rao [2] and
the genotypes were grouped into different clusters following Tocher’s method [2].

RESULTS AND DISCUSSION

The analysis of variance
revealed significant differences

among the 40 strains for all the 13

characters. The aggregate effect of
all the 13 characters was tested by
the Wilk’s criterion, indicating
highly significant differences
among the genotypes. Hence, the
analysis of genetic divergence

based on D? values was considered

relevant.

On the basis of D? values, the
40 genotypes were grouped into 14

clusters (Table 1). Cluster lIwas the
largest with 10 genotypes,
followed by cluster T with seven
genotypes, clusters V and VI with
four each, clusters IIl and IV with
three each, cluster VII with two,
and the remaining seven clusters
with one genotype each. The lack
of correspondence between genetic
diversity and geographical origin,
as observed from the present study
and also reported by other workers
{3, 4], could possibly be due to the
fact that varietal diversity in
different geographical area is
getting broadened and repeated
through mutual exchange of
breeding materials. Genetic drift

Table 1. Distribution of sesame genotypes into different

_clusters .

Cluster Numberof  Genotypes

., Origin
genotypes
1 7 TKG 21,]JLSC 8, : - Tikamgarh (M.P.)
TKG 84
AT 34 Amreli (Gujarat)
RT 121 Mandore (Rajasthan)
" Purulia 1 Purulia (W.B.) o
Sekhara - Kanpur (U.P.)
)i 10 Kanak, Kalika, Usha Bhubaneswar (Orissa)
AHT 79, ABT 6 Amreli (Gujarat)
Krishna Sabour (Bihar) -
JLT 26 Tikamgarh (M.P.)
TC 398 Gurudaspur (Punjab)
Be67 Berhampore (W.B.)
Thilak Kayakulam (Kerala)
I 3 Ta Kanpur (U.P.)
TSE 4 Trombay (Maharashtra)
TKG 55 Tikamgarh (M.P.)
v 3 VS 339 Virdhachalam (T.N.)
YILM17 Yellamanchali (A.P.))
OMT 32 Bhubaneswar (Orissa)
4  TYLTY3TY20, Trombay(Maharashtra)
PY76 - :
VI 4 Rajeswari Yellamanchali (A.P.)
DES1 Dharwad (Karnataka)
AKT 60 Akola (Maharashtra)
TNAU 12 Coimbatore (T.N.)
Vil 2 VS 9104, VS 9003 Virdhachalam (T.N.)
VIII 1 Uma Bhubaneswar (Orissa)
1X 1 Vinayak Bhubaneswar (Orissa)
X 1 T™MV 3 Virdhachalam (T.N.)
XI 1 MT 11 Mauranipur (U.P.)
XII 1 TY 33 Trombay (Maharashtra)
XIII 1 TY 35 Trombay (Maharashtra)
Xiv 1 TY 66 Trombay (Maharashtra)
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and selection forces under diverse environments could cause even greater diversity than
caused due to geographical distance [5].

Cluster V showed maximum intracluster distance (Table 2). As regards intercluster
distances, cluster VIII showed maximum genetic distance from cluster XIV. Clusters IX, X,
XM, Vil and I were also most distant from cluster XIV. The magnitude of heterosis depends
largely on the degree of genetic diversity in the parental lines. Therefore, the genotypes
belonging to diverse clusters could be used in hybridization programme to derive a broad
spectrum of genetic variability in the segregating generations [3].

Based on intercluster distances (Table 2) and character means of different clusters
(Table 3), the crosses between the strains of cluster IX, VIII, V, XIII and XIV may combine
high seed yield with high oil content.

The characters contributing maximum to the divergence should be given more
emphasis for the purpose of further selection and choice of parents for hybridization. The
maximum contributors to genetic divergence were seed 6il c¢ontent (44.9%), 1000-seed
weight (10.6%), capsule length (8.9%), and days to flowering (7.1%) (Table 4). Working on
kharif sesame, Thangavelu and Rajasekaran [4] reported that oil content contributed

Table 2. Intracluster (in bold) and intercluster distances (D% among 14 clusters in sesame

Clusters 1 I m v v VI vil VII IX X X X X X

I 159.5 4156 4163 3357 6409 6186 9449 8590 7599 9990 ‘3686 6543 7214 8484

it 1954 10149 4348 9914 3404 6847 3030 3048 4359 7502 6565 408.7 16502
m 1088 4253 4442 9548 13136 12226 14763 14047 3181 6073 13822 3215
v 1833 4331 3900 547.1 7993 5778 5360 4560 3377 6488 737.1
v 223.6 6569 1237.8 18103 12180 12882 2855 2963 8411 3439
VI 1882 6315 7370 4186 4020 6111 2964 3654 1340.5
VI 2219 6741 7256 4017 13524 8150 1034.1 1754.8
VIII » 0.0 2971 395.7 1539.1 12823 7769 2622.0
IX ‘ » 0.0 3483 11120 8445 2704 2090.6
X 00 13179 6226 8221 21424
X1 0.0 3982 7374 5026
Xu o 0.0 6884 7736
X1l o ' ’ 0.0 16168

X1V ' - - 0.0
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Table 3. Character means in different clusters of sesame genotypes

Character Character means in different clusters

I m m IV Vv VI VI VIl IX X X XI XII XV
Days to flowering 412 43 414 465 502 488 568 433 470 507 457 523 493 467
Days to maturity 782 843 794 878 914 902 960 813 887 923 850 913 917 867
Plant height (cm) 638 690 574 804 896 901 753 589 807 804 633 911 886 839
No. of branches 21 14 13 15 10 06 31 19 13 13 06 13 11 16
Nodesonmainstem = 199 223 165 251 279 244 227 228 254 233 138 256 269 253
Fruiting nodes 94 93 78 101 108 98 78 95 105 79 64 98 105 97
Capsules per plant 250 183 129 218 192 126 218 206 274 123 194 126 225 182
Capsule length (cm) 23 23 23 23 27 23 21 22 25 20 26 26 28 27
Capsule breadth (cm) 06 06 06 05 06 06 05 05 05 05 06 07 06 05
1000-seed weight (g) 34 31 32 29 33 30 24 26 27 22 34 27 34 36
QOil content (%) 456 479 487 449 437 471 462 491 484 473 446 452 485 416
Harvest index (%) 51.6 460 479 49.0 453 393 478 469 474 406 511 362 49.0 446
Seed yield (g) 58 34 29 44 47 29 34 30 65 20 35 27 67 41

Note. Maximum and minimum values of each character are printed in bold and italics, respectively.

maximum towards genetic divergence,
followed by number of seeds per capsule and
seed index, while Dikshit [3] reported

Table 4. Contribution of 13 quantitative char-
acters to divergence (D?) in sesame

maximum contribution of oil content, capsule Character D’ Percentage
number and seed weight to genetic of total D
divergence. Based on the mean performance Days to flowering 437 71
for the aforesaid four characters of the present Days to maturity 27 37
study, cluster VIII for seed oil content, plantheight 29.0 4.7
cluster XIV for 1000-seed weight, cluster Number ofbranches 29.0 47
XIII for capsule length, and cluster I for daysto Nodes on main stem 109 1.8
flowering showed high potential for genetic ~Fruitingnodes 37 06
upgradation of genotypes (Table 3). On the Capsules per piant 230 37
basis of intercluster distance and characters C2Pulelength > 89

) , ] . 9 . Capsulebreadth 229 3.7
with high contribution to D” values, there is 545 oo weight 65.8 106
good scope for varietal improvement through o content 2774 449
hybridization of the vars. Uma of cluster VIII  Harvestindex 236 3.8
and TY 35 of cluster XIII with TY 66 of Seed yield 114 18

cluster XIV.
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