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Studies on heterosis in sesame (Sesamum indicum L.)
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Abstract

The present investigation entitled “Line x Tester analysis for yield and yield contributing traits in sesame
(Sesamum indicum L.)” were undertaken with the objective to study the extent of heterosis in 32 hybrids
obtained by crossing 4 x 8 genotypes in ‘L x T’ fashion and their 12 parents and 2 standard checks were
evaluated in RBD with 2 replications during late kharif 2015-16 at Oilseeds Research Station, Latur,
Maharashtra. Data were recorded on 11 traits. The cross GT-3 x AT-255 (32.10%, 22.79%, 23.00% and
21.72%) and the cross RT-54 x MT-10-8-1 (19.23%, 18.95%, 17.63% and 16.41%) showed highest
magnitude of significantly positive heterosis over mid parent, better parent and both standard check JLT-
408 and Phule Til-1 respectively for seed yield per plant.
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Introduction

Though sesame is a self pollinated crop, the large degree of out-crossing to the extent of 65%
(Bar and Ahuja, 1979) B! and easiness in crossing through a massive manual hybridization
technique (Yadav and Mishra, 1991) were reported. Heterosis is the genetic expression of the
beneficial effects of hybridization (Shall, 1948) . Identifying parental combinations with
better yield heterosis is the important step in developing hybrids. Heterosis is the complex
phenomenon depending upon the balance of additive, dominance and their interacting
components as well as distribution of genes in parental lines. For obtaining the higher
production per unit area, heterosis breeding is most important and has been exploited in self
and cross-pollinated crops. Exploitation of heterosis is attempted to break yield barrier. The
extent of heterosis relies upon the extent of diversity among parental lines. Heterotic parental
combinations are more likely to occur from the divergent populations than from the narrow
based populations. Success of hybrid development programme is determined by the level of
heterosis for yield. The present study was undertaken to assess the magnitude of heterosis for
yield and yield components for utilization in breeding programmes.

Materials and Method

The present investigation on sesame was conducted at Plant Breeding Farm, Oil seed Research
Station Latur. The experimental materials for this study consisted of four lines and six testers
viz.,, L1 - PRAGATI, L2 - GT-3, L3 - AT-231, L4 - RT-54, T1- MT-10-8-2, T2-AT-207, T3-
SSD-9, T4-MT-10-8-1, T5-JLS- 301-24, T6-SSD-11, T7-SSD-22 and T8-AT-255. The four
lines and eight testers were crossed in a Line x Tester mating design resulting in thirty two
hybrids. Thirty four hybrids and their twelve parents were sown in rows with spacing of 45 cm
between rows and 20 cm between plants in a row during late kharif 2016. In each cross, 20
plants were maintained. The experiment was conducted in randomized block design with two
replications. Border rows were grown all around the experimental block. A fertilizer schedule
of 30:60:30kgs of NPK per hectare was followed along with the recommended cultural
operations and plant protection measures. Observations were recorded on elevan traits viz.,
days to 50 per cent flowering, days to maturity, plant height, number of branches per plant,
number of capsules per plant, capsule length, width of capsule, number of seeds per capsule,
1000-seed weight, oil content and seed yield per plant. The means of the character were
subjected to L x T analysis and relative heterosis, heterobeltiosis and standard heterosis was
worked out based on the procedure given by Kempthorne (1957) [71,

Result and Discussion
The analysis of variance revealed the presence of considerable amount of genetic differences
among the genotypes, parents and crosses for majority of the characters.
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All the traits under study showed significant differences
(Tablel). Range of heterosis over mid and better parent is
presented in the Table 2. The hybrids PRAGATIXAT-207 and
GT-3xAT-207 showed maximum significant negative hetrosis
over mid parents and better parents respectively for days to
50% flowering, other hybrids RT-54 x SSD-22 and RT-
54xMT-10-8-1 showed maximum significant negative
hetrosis over mid parents and better parents for days to
maturity. Among the crossRT-54xAT-207 exhibited
maximum positive heterosis over mid parent and better parent
for plant height. Significant positive heterosis for plant height
was reported by Mishra and Sikarwar (2001) ©, Mothilal and
Ganesan (2005) M. The hybrid PRAGATIXAT-255 showed
highest positive heterosis for number of branches per plant
over mid parent (77.97%) and over better parent (34.62%)
and hybrid AT-231 x SSD-9 (56.58%) for this trait.

The range of heterosis for number of capsules per plant was -
21.26 to 37.87 and -24.25 to 25.58 over mid and better parent
respectively. Highly significant positive heterosis for number
of capsules per plant was exhibited by RT- 54xSSD-22 over
mid parent and better parent. For width of capsule cross RT-
54xMT-10-8-1 showed highest heterosis over mid and better
parent. For the character number of capsule per plant the cross
RT-54xSSD-22 and the cross PRAGATIXMT-10-8-1 showed
highest heterosis over mid and better parent respectively and
for number of seed per capsule the hybrid RT-54 xMT-10-8-1
and GT-3x AT-207 over mid parent and over better parent for
the character 1000 seed weight and other hybrid GT-3 xAT-
255 and RT-54xMT-10-8-1 showed highest heterosis over
mid parent and better parent for seed yield per plant highest
significant positive heterosis over mid and better parent
showed by the hybrids RT-54 xMT-10-8-1 for 1000-seed
weight and GT-3x AT-255 for seed yield per plant. For oil
content the RT-54 x MT-10-8-2 showed highest significant
positive heterosis over mid and better parent.

The extent of heterosis over standard check for eleven
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characters is presented in Table2. The crosses PRAGATI x
SSD-9 (-4.42%) and exhibited highest significant negative
heterosis over standard check for days to 50% flowering and
for the days to maturity AKT-306 x GT-3 (- 7.10%) exhibited
the highest significant negative heterosis over standred check.
Plant height is of great importance to get higher biomass and
economic yield. Increased plant height has positive relation
with seed yield. The hybrid AKT-306XxPRACHI (40.33%)
recorded highly significant and positive heterosis over
standard check for plant height. Higher significance and
positive heterosis over check was observed to the extent of
68.12 per cent by the cross AKT- 306 x PARCHI followed by
AKT-101xPRACHI (52.17%), AKT-101x1S-424 (44.93%),
TKG-22 x PRACHI (42.03%) and AKT-306xGT-3 (37.68%).
for number of branches per plant. For number of capsules per
plant The cross AKT- 306 x PRACHI (38.71%) exhibited the
highest significant positive heterosis over the check followed
by AKT-306 X 1S-424 (24.41%), AKT-101xPRACHI
(24.39%), AKT-101xYLM-17 (23.38%). For length of
capsule AKT-306 x PRACHI showed highest positive
heterosis and for width the hybrid JLT-07x PRACHI showed
highest significant heterosis. For number of seeds per capsule,
positive heterosis for days to maturity is desirable. The
highest significant heterosis effects was recorded by the cross
GT-3x AT-255 (23.00%) for seed yield per plant over the
standard check JLT-408. In the present investigation highest
magnitude of heterosis was observed for seed yield per plant
(gm) by the hybrid GT-3 xAT-255 (23 and 21.72%) followed
by RT-54 xMT-10-8-1 (17.63 and 16.41%), RT-54 xSSD-22
(14.48 and 13.29%), GT-3x AT-207 (13.72 and12.54%) and
GT-3x JLS-301-24 (13.37 and 12.19%) (Chaudhari et al.,
2015; Rajput 2003; Toprope 2009; Sundari and Kamala 2012;
Parimala et al., 2013, Ramesh et al., 2014) [3 10.6.8.91 For the
character oil content the hybrid RT-54 x MT-10-8-2 (14.74
and 16.70%) showed highest positive heterosis over both
checks JLT-408 and Phule Til-1.

Table 1: Analysis of variance for different characters in sesame

Source of Days to Davs to Plant No. of No. Length of Width of No. of [1000-Seed|Seed yield| Oil
Variation ld.f 50% mat)l/Jrit height |branches |of capsule /| capsule cansule seed / weight | /plant | content
| flowering Y (cm) / plant plant (cm) p capsule (gm) (gm) (%)
Re%'\'/lcsa‘g)o”s 1| 2227 | 3681 | 131.932 | 0013 | 315631 | 0008 | 0.00029 | 6.944 | 0075 | 0076 | 3.131
Treatments *%x * Kk Kk **k *%x *k *% *%x **k Kk
(MSg)  |43] 10472 5.650% [459.752%*| 2.403** |361.667** | 0.091** [0.00398**|104.491** 0.231** | 0.647** | 8.140
T:;esrg; 11| 9.920%* | 4.041 |439.576**| 2.474** | 109.674 | 0.058* | 0.00042 | 37.060 | 0.109** | 0.336 | 1.530
('K/'I’;%S) 3| 15.458** | 1791 |[218.759%| 1.938** | 3553 | 0.102** | 0.00050 | 12.144 | 0.193** | 0.048 | 2.261
I,f/fge;)s 7| 8535¢ | 2142 |583.201%*| 3.053** | 103213 | 0.038 | 0.00033 | 40.018 | 0.075* | 0502 | 1.432
Lines
vsTesters | 1| 3.000 |24.083**|96.64523 | 0.02521 | 473.260* | 0.067 | 0.00083 | 91.107 | 0.090 | 0.038 | 0.020
(MSS)
Parents vs
Crosses |1| 5.833 [37.386**| 0.34008 | 0.509* | 503.745* | 0.227** [0.00967**| 9.344 | 1.844** | 1.653* |37.867**
(MSS)
%{;’;55‘*)5 31| 10.818** | 5.197 |481.732%*| 2.439** |446.500%* | 0.098** |0.00506**|131.487**| 0.222%* | 0.725%* | 9.527%**
('lf;g) 43| 2.785 3100 | 62758 | 0.123 | 105450 | 0.022 | 000127 | 23.211 | 0029 | 0241 | 3.09

*and ** indicated significance at 5and 1 percent level, respectively
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Table 2: Estimates of standard heterosis for yield and yield contributing traits in sesame

Day(s)/to 50 Days to : I_ar;t b No. ?]f No. Olf Length of W'dthIOf No of seed/ 1OOO.'SﬁEd Seed yield/ oil
Crosses - maturity eight ranches | capsue capsule (cm) capsule capsule weight plant (gm) content
flowering (cm) /plant /plant (cm) (gm) (%)
P&?ﬁﬁ;‘_? 137 | -110 |5734*| 1500 | 20.54 256 5.5 3.40 284 179 | 034
PRAGAG S| 822 | agr= | w12 | 750 | 329 4.27 123 | 2038* | -152 | 370 | -1.49
PR@SDA_E X1 274 | -a42% | 4724 | 4250* | 1016 | 2308** | 368 717 | 1042 | 295 | -186
PRAGATI X . ”
e | 000 | 331 |4924 500 | -157 0.00 552 | 31.93 284 | 156 | 1.07
PRAGATIX | orow | ~ - . ]
A | 959 055 |53.75%* | 9250 9.30 0.43 736 | 1075 | 417 399 | 271
PRSAS%ﬁTl' X1 000 | -331 | 11.95 | 80.00%* | 2504 7.26 245 | 21.11%* |-2045%| 064 | -405
PRAATG_QST; X1 548 | -497* [100.47 **| 16250 ** | 51.80%* | 17.95%* | 000 | 17.02* |-1572%| 537 | o071
Ry | -685 | 6.63* |6424==| 3000 | 744 | -385 | -368 | -373 |-1383*| 121 | 071
GTi% é';” 822 | 331 | 2926 | 4250* | 344% | 513 6.13 052 | 568 046 | -1.12
GT-3X AT-207| 548 | 331 |5874**| -1500 | 5637 | 22.0L** | 12.07** | 2574** | 32.30** | 1254* | 583
GT-3X SSD-9| -059* | -0.55 | 52.24** | 100.00 ** | 2554 | 4.0 736 9.82 000 | 017 | 205
CTSX M| 822 | 221 | 1798 | 2500 | 2120 | 2436 | 420 | 2056 | 303 | 081 | 217
GTégffZJ‘l'-S' 1096*% | -387 |13550%*| 15750 % | 32.76% | 1496* | 675 | 1537 | -0.95 | 12.19* | -1.98
GT'31X155D' 685 | -497*% |77.84%*|10500** | 4521%* | 1026 | 1350 ** | 30.09** | 322 693 | 217
GT";S);AT' 6.85 221 | 5758** | 100,00 ** | 57.80%* | 20.51 %% | 14.11%* | 24.84** |30.87** | 21.72** | 2.54
CT3XSSD-1 137 | 442+ | 2068 | 000 | 286 | -085 0.61 852 | -246 | -243 | 815
ATZBLXMT| 548 | 166 | 5006% | 3250 | 500 | 299 | 552 | -1249 | 530 |-1571% | -3.93
AT'Z‘;%NX AT-l 411 | -166 |60.95%* | 87.50** | 47.85%* | 1154 |1411*| 598 | -303 | 503 | -259
Agézg_lgx 1233% | 276 | 80.02%% | 197.50 | 5420%* | 9.9 4.29 404 | -152 | -058 | 034
AT'21%%8)_(1MT' 274 | 221 | 1176 | 1000 | -386 | 2222%% | -675 | 1545*% |-1383* | -277 | 254
AT XS asox | 442+ |s5.11%*| 9250 | 4692 | 171 920% | 121 | -1250 | 173 | -5.03
ASTééﬁlx 950% | -497% |79.51** |10500%* | 40.06* | 0.5 3.07 935 | -133 | 439 | -027
AT'23§15§< AT-| o33+ | .497* |7045*| 000 | 544 | 2885* | 0.00 435 | 019 | 040 | -234
Pes | 137 | 221 | 4283%| 3500 | 1030 | 085 736 | 811 | 587 | 110 | 095
RTD T | 959« | 552+« | a707* | 3500 | 1281 | 513 552 | 473 | 1383* | 110 |16.70%*
RT‘5§'0)7( AT-| 685 221 |129.68 **| 102,50 ** | 46.07%* |  9.62 7.36 294 | 1345% | -098 | 10.96
RT-54 ;< SSD-l 137 | -6.63** [135.57**| 12000 ** | 41.77 6.84 982* | 645 | 1098 | 589 |10.72*
RID | 411 | 663** 13095 1000|5937+ | 1325 | 1350 | 2806™* | 30.30%* | 16.41%* | 425
RT'ggléj"s' 548 | -442% | 3057 | 9250** | 2833 9.62 3.07 4.88 8.52 526 |12.79%*
RT'541>1( SSD-1 574 | 442+ |5879%* | 100.00* | 45.49%% | 876 429 | 1263 | 530 052 | 6.08
RT'E‘;‘;; AT-1 411 | -6.08* |6330%*| 3500 | 1574 | 1239 0.00 5.82 549 | -058 | -247
RT'542)2( SSD-1 685 | -6.08* | 3817 | 4500* |57.15%%| 812 |1288* | -983 | 739 | 1329* | 8.76*

*and ** indicated significance at 5 and 1 per cent level, respectively
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