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Abstract

The present investigation was carried out during Summer and Kharif seasons of 2025 at the Field
Experimentation Centre, Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom
University of Agriculture, Technology and Sciences. Twelve lines and three testers were crossed in a
Line x Tester mating design to produce 36 F. hybrids. These hybrids, along with 15 parents and two
checks, were evaluated in a Randomized Block Design with three replications. Observations were
recorded on important quantitative characters. Analysis of variance revealed significant differences
among genotypes for all traits. Heterosis was estimated as average heterosis, heterobeltiosis, and
economic heterosis. Significant positive heterosis was observed for pod yield per plant and pod yield
per hectare in several hybrids. The hybrids Kashi Kranti x Pusa Sawani and Parbhani Kranti x Pusa
Sawani exhibited high relative heterosis, heterobeltiosis, and economic heterosis over both checks for
pod yield per plant and per hectare, along with superior performance in pod length, pod weight, number
of pods per plant, and earliness traits. These hybrids also showed desirable heterosis for vegetative
growth and flowering traits. The results of the present investigation demonstrated that these promising
parental lines and hybrids possess considerable potential for use in future okra breeding programmes
for developing high-yielding hybrids and superior varieties.
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Introduction

Okra (Abelmoschus esculentus L. Moench) is an important vegetable with high nutrional
value belonging to malvaceae family having chromosome number 2n=130 and is widely
cultivated in India. It has significant export potential. It is considered as an essential
vegetable in tropical and sub-tropical regions of Africa and Asia. It is commonly consumed
for its tender fruits. The tender fruits of bhendi (okra) are nutritious, serves as a source of
vitamins, minerals and calcium (70-90 mg/100 g) in the diet. The mucilage of Okra is
beneficial as a blood volume expander and can aid in curing kidney diseases and enhancing
kidney function (Siemonsma and Koume, 2004) 114,

To meet the growing demand of nutrient rich vegetables and address the threats posed by
climate changes, enhancement of nutrient quality of okra is crucial for vegetable breeding
programme (Himanshi et al. 2026) [®1. The genetic architecture and the extent of heterosis
play a crucial role in guiding plant breeders toward yield enhancement. The evaluation of
newly developed hybrids for parental effectiveness relies heavily on heterosis studies, as they
enable the identification of superior parental combinations by exhibiting maximum hybrid
vigor. Selecting optimal parental lines is vital for breeders aiming to elevate the genetic yield
potential of wheat varieties. The magnitude of heterosis is instrumental in identifying elite
cross combinations capable of producing desirable segregants in subsequent generations
(Dedaniya et al. 2019) [, Hybrids, owing to its stability, responsiveness to farm inputs, and
superior abiotic stress tolerance, has demonstrated a 13.5% yield advantage over its parental
lines (Faroog et al. 2014) 1. Although the per se performance of parental lines has
traditionally been a criterion for parental selection in hybridization programs, it does not
always provide an accurate reflection of their genetic combining ability (Allard, 1960) .
Therefore, selecting a genetically superior subset of parents aligned with specific breeding
objectives is essential, as managing an excessive number of crosses from an extensive
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germplasm pool is both impractical and inefficient Study of
heterosis on crops is useful in identifying best parents and
crosses to improve genetic makeup of okra (Maruthi et al.
2026) (101,

Materials and Methods

The experiment was conducted during Summer-2025 and
Kharif 2025 at the Field Experimentation Centre,
Department of Horticulture, Naini Agricultural Institute,
Sam Higginbottom University of Agriculture, Technology
and Sciences.. During Summer-2025, (first year) 17
genotypes (including checks) of Okra were evaluated under
field conditions. During Summer-2025, 15 genotypes were
also mated in line x tester design (Kempthrone, 1957) viz.,
12 lines x 3 testers to obtain Fi-hybrids. During Kharif-
2025, (second year) 36 F1-hybrids obtained from crossing in
line x tester design in second year were evaluated along with
15 parental lines and two checks to estimate heterosis.
Standard agronomic practices were followed. The
significance of relative heterosis, heterobeltosis and
economic heterosis was statistically using t- test.

F1-MP
MP

X 100

Relative Heterosis (hy)% =

F1-BP
BP

Heterobeltiosis (hy)% = X 100

F1-SC
SC

Economic heterosis (he)% = X100

Where,

F1 = Mean performance of the first filial generation
MP = Mean of both parents

BP = Mean of better parents

SC = Mean of high yielding standard check

Results and Discussion

Heterosis breeding in crops holds a dual advantage yield
enhancement through hybrids and longterm genetic gain
through the isolation of superior inbred lines making it an
indispensable tool in modern crop improvement programs
(Thribhuvan et al. 2023) 71, The present investigation is in
close agreement with the findings of earlier Sidapara et al.
(2021) I*31; Chandni et al. (2023) 1 and Dhakne et al. (2026)
141 thereby reinforcing the significance of heterosis breeding
for yield improvement in okra.

Plant height. The relative heterosis ranged from -13.10 per
cent (Pusa Makhmali x Arka Anamika) to 22.78 per cent
(Kashi Satdhari x Pusa Sawani). Among the 36 F1’s, crosses
Kashi Satdhari x Pusa Sawani (22.78%), Parbhani Kranti x
Pusa Sawani (18.56%) and Kashi Vibuti x Pusa Sawani
(15.10%) expressed the highest significant positive relative
heterosis. Heterobeltiosis ranged from -17.29 per cent (Pusa
Makhmali x Arka Anamika) to 21.95 per cent (Kashi
Satdhari x Pusa Sawani). A considerable number of crosses
(Kashi Satdhari x Pusa Sawani; 21.95%, Parbhani Kranti x
Pusa Sawani; 17.21% and Kashi Vibuti x Pusa Sawani
;14.26%) exhibited positive heterobeltiosis, suggesting the
superiority of hybrids. Standard heterosis over check 1
(Kashi Bhairav) ranged from -22.00 per cent (Pusa
Makhmali x Arka Anamika) to 0.76 per cent (Kashi
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Satdhari x Pusa Sawani), whereas standard heterosis over
check 2 (Kashi Shrishti) ranged from -20.21 per cent (Pusa
Makhmali x Arka Anamika) to 3.07 per cent (Kashi
Satdhari x Pusa Sawani), expressing positive standard
heterosis over both the checks with values of 0.76 per cent
and 3.07 per cent, respectively as increased plant height at
maturity is generally associated with greater vegetative
vigour and better yield potential. Similar results about
positive heterosis on plant height was also reported by
Sweta et al., 2022 and Dhakne et al., 2026 [,

Days to first flowering. Negative heterosis is considered
desirable for this trait as it contributes towards earliness,
enabling early fruit set and harvesting. The relative heterosis
ranged from -7.16 per cent (Parbhani Kranti x Arka
Anamika) to 50.35 per cent (Kashi Vardhan x Pusa A-4).
The crosses, Parbhani Kranti x Arka Anamika (-7.16%),
Kashi Lalima x Pusa Sawani (-6.73%) and Utkal Gaurav x
Arka Anamika (-4.54%) expressed the highest negative
relative heterosis. Heterobeltiosis ranged from -8.76 per cent
(Parbhani Kranti x Arka Anamika) to 46.83 per cent (Kashi
Vardhan x Pusa A-4). Parbhani Kranti x Arka Anamika (-
8.76%), Kashi Lalima x Pusa Sawani (-7.54%) and Kashi
Chaman x Arka Anamika (-6.51%) exhibited the highest
negative heterobeltiosis. Standard heterosis over check 1
(Kashi Bhairav) ranged from -10.16 per cent (Kashi Lalima
x Pusa Sawani) to 41.86 per cent (Kashi Vardhan x Pusa A-
4), whereas standard heterosis over check 2 (Kashi Shrishti)
ranged from -0.00 per cent (Kashi Lalima x Pusa Sawani) to
57.90 per cent (Kashi Vardhan x Pusa A-4). The hybrids,
Kashi Lalima x Pusa Sawani recorded the highest negative
standard heterosis over both the checks with values of -
10.16 per cent and -0.00 per cent, followed by Parbhani
Kranti x Arka Anamika (-9.78% and 0.42%) and Parbhani
Kranti x Pusa Sawani (-7.92% and 2.50%). Similar findings
with negative heterosis being good for earliness were also
reported by Maruthi et al., 2026 1% and Suma et al., 2025
(81 Days to first pod picking. The relative heterosis varied
from -17.64 per cent (Kashi Kranti x Pusa Sawani) to 24.63
per cent (Kashi Vardhan x Pusa A-4). Among the crosses
Kashi Kranti x Pusa Sawani (-17.64%), Parbhani Kranti x
Pusa Sawani (-12.88%) and Kashi Vibuti x Pusa Sawani (-
12.31%) expressed the highest significant negative relative
heterosis. Heterobeltiosis ranged from -20.00 per cent
(Kashi Kranti x Pusa Sawani) to 22.76 per cent (Kashi
Vardhan x Pusa A-4). Kashi Kranti x Pusa Sawani (-
20.00%), Parbhani Kranti x Pusa Sawani (-13.93%) and
Kashi Satdhari x Pusa Sawani (-13.40%) exhibited the
highest significant negative heterobeltiosis. Standard
heterosis over check 1 (Kashi Bhairav) ranged from -24.32
per cent (Kashi Kranti x Pusa Sawani) to 10.82 per cent
(Kashi Vardhan x Pusa A-4), whereas standard heterosis
over check 2 (Kashi Shrishti) ranged from -16.17 per cent
(Kashi Kranti x Pusa Sawani) to 22.76 per cent (Kashi
Vardhan x Pusa A-4). Among the hybrids, Kashi Kranti x
Pusa Sawani recorded the highest significant negative
standard heterosis over both the checks with values of -
24.32 per cent and -16.17 per cent, followed by Parbhani
Kranti x Pusa Sawani (-23.24% and -14.97%) and Kashi
Vibuti x Pusa Sawani (-21.08% and -12.57%) for negative
heterosis is considered desirable for this trait as it promotes
earliness in pod development and harvesting. These results
about negative heterosis enhancing earliness are in
accordance with Thirupathi et al., 2012 61 and Kumar et al.,
2023 [¢1,
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Number of pods per plant. The relative heterosis ranged
from -29.83 per cent (Kashi Lalima x Pusa A-4) to 10.68
per cent (Kashi Kranti x Pusa Sawani). Heterobeltiosis
ranged from -30.21 per cent (Kashi Lalima x Pusa A-4) to
3.93 per cent (Utkal Gaurav x Pusa Sawani). Standard
heterosis over check 1 (Kashi Bhairav) ranged from -21.23
per cent (Kashi Lalima x Pusa A-4) to 22.05 per cent (Utkal
Gaurav x Pusa Sawani), whereas standard heterosis over
check 2 (Kashi Shrishti) ranged from -18.06 per cent (Kashi
Lalima x Pusa A-4) to 26.97 per cent (Utkal Gaurav x Pusa
Sawani). Heterosis for number of pods per plant was also
reported by Kavya et al., 2019 [,

Pod weight. The relative heterosis ranged from -9.90 per
cent (Kashi Pragati x Arka Anamika) to 35.24 per cent
(Parbhani Kranti x Pusa Sawani). Heterobeltiosis ranged
from -10.70 per cent (Kashi Pragati x Arka Anamika) to
29.97 per cent (Kashi Kranti x Pusa Sawani). Standard
heterosis over check 1 (Kashi Bhairav) ranged from -28.19
per cent (Kashi Pragati x Arka Anamika) to 8.24 per cent
(Kashi Kranti x Pusa Sawani), whereas standard heterosis
over check 2 (Kashi Shrishti) ranged from -19.67 per cent
(Kashi Pragati x Arka Anamika) to 21.10 per cent (Kashi
Kranti x Pusa Sawani). As an important yield contributing
trait, heterosis for pod weight was also reported by Shinde et
al., 2023 1,

Pod vyield per plant. Based on relative heterosis,
heterobeltiosis and economic heterosis, the most promising
hybrids were identified for pod yield per plant in the present
investigation. The relative heterosis ranged from -31.18 per
cent (Kashi Lalima x Pusa A-4) to 49.02 per cent (Parbhani
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Kranti x Pusa Sawani). The crosses Parbhani Kranti x Pusa
Sawani (49.02%), Kashi Kranti x Pusa Sawani (46.79%)
and Kashi Vardhan x Arka Anamika (7.69%) expressed the
highest  significant positive relative heterosis.
Heterobeltiosis ranged from -33.33 per cent (Kashi Lalima x
Pusa A-4) to 30.11 per cent (Kashi Kranti x Pusa Sawani).
Among the hybrids, Kashi Kranti x Pusa Sawani (30.11%),
Parbhani Kranti x Pusa Sawani (29.55%) and Kashi
Vardhan x Arka Anamika (6.43%) recorded the highest
significant  positive  heterobeltiosis,  demonstrating
superiority over the better parent and indicating its potential
for exploitation in hybrid breeding programmes. Standard
heterosis over check 1 (Kashi Bhairav) ranged from -28.89
per cent (Kashi Lalima x Pusa A-4) to 27.22 per cent (Kashi
Kranti x Pusa Sawani), whereas standard heterosis over
check 2 (Kashi Shrishti) ranged from -17.42 per cent (Kashi
Lalima x Pusa A-4) to 47.74 per cent (Kashi Kranti x Pusa
Sawani). Kashi Kranti x Pusa Sawani exhibited the highest
positive standard heterosis over both the checks with values
of 27.22 per cent and 47.74 per cent, closely followed by
Parbhani Kranti x Pusa Sawani (26.67% and 47.10%) and
Kashi Lalima x Pusa Sawani (3.89% and 20.65%). Being
the most significant trait, heterosis for pod yield was also
reported by Venkatesan et al., 2025.

The repeated occurrence of Pusa Sawani as one of the
parents in several superior hybrids indicated its importance
as a good combiner for yield and yield contributing traits in
okra. The promising hybrids identified may therefore be
effectively utilized in heterosis breeding programmes and
for the development of high yielding okra hybrid.

Table 1: Percentage heterosis in F1 hybrids compared to Relative Heterosis, Heterobeltiosis and Economic Heterosis for characters in Okra

Plant height (cm) [Harvest] Number of branches per plant [harvest]
Hybrids Relative Heterobeltiosis Economic Economic Relative Heterobeltiosis Economic | Economic
Heterosis Heterosis 1 | Heterosis 2 | Heterosis Heterosis 1 |Heterosis 2
Pusa Makhmali x|~ 5 154 | 3799 % 22200%% | 2021 ** 2.40 720 % 1343 %% | 1317 **
Arka Anamika
Pusa Makhmali x 572 12,12 * 17.12%* | 1522 ** -1.42 9.11* -18.37 ** | -18.13**
Pusa Sawani
Pusa Makhmalix | 4, 5o 2.60 323 402 | 1733%% | 1054% 5,25 -4.97
Pusa A-4
Kashi Pragati X Arkal g 5q -0.41 2157 %% | 1078 ** 0.00 719 * 1341 %% | -13.16**
Anamika
Kashi Pragati x Pusal 5 g -6.65 1918 %% | -17.33** 3.43 -2.29 1224 %% | -11.99 **
Sawani
Kashi Przgi“ XPUSAl 14 57 »x 1072 * -4.15 -1.95 0.70 -2.72 -16.62 %% | -16.37 **
Parbhani Kranti x | 4 »g 0.18 14.63%* | -12.67* | 051 5.94 12.24%% | 11,99 **
Arka Anamika
Parbhani Krantix | g oo 17.21 ** -2.23 0.01 8.36* 3.25 727 % -7.00 *
Pusa Sawani
Parbhani Kranti X | )3 75 s 11.93 * -6.64 -4.50 2.26 -4.76 1837 ** | -18.13**
Pusa A-4
Utkal Gaurav x Arkal ¢ o 757 2123%* | -1943** | _7.18* -9.06 ** 1516 ** | -14.91 **
Anamika
Utkal GSZSJ:;I’IX Pusal 15 g3 %= 1173 % 6.95 482 -6.67 % -6.83 11633 % | -16.08 **
Utkal GaA“_rZ" xPusal g 77 4.16 1326 %% | -11.27* -4.11 -7.30* 1487 %% | -14.62 **
Kashi Chamanx | ¢ oc -6.97 2072% | -1890** | -353 -5.94 1224 %% | -11.99 **
Arka Anamika
Kashi Chamanx | 1 g6 « 8.67 -7.62 -5.50 -1.00 -1.66 11,68 ** | -11.42**
Pusa Sawani
Kashi Chaman x 4.86 2.23 13.09** | -11.10* 0.00 -1.64 -12.83 %% | -12.57 **
Pusa A-4
HRB-53 x Arka 1.90 0.83 1407* | -1210* -5.58 -7.50 * 13.70 %% | -13.45 **
Anamika
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HRB-S3xPusa | 15 39« 11.08 * 7.31 5.19 3.39 321 730* | -7.08*
Sawani
HRB-53 x Pusa A-4| 12.47 * 10.65 7.67 -5.56 -5.82 782 % -17.49 ** | -17.25**
Kashi Kranti x Arka| ) 56 -0.16 1491% | -1297* | 390 750 * 1370 %% | -13.45 **
Anamika
Kashi Kranti x Pusa| 5 50 8.15 8.79 670 | 827 6.15 4.66 -4.39
Sawani
Kashi Kranti xPusal g 97 5.96 -10.63* 8,58 6.78* 7.09 110.83%* | -19.50 **
Kashi Satdhari x 467 3.07 1216** | -10.15* | -9.69 ** -9.69 ** -15.74 ** | -1550 **
Arka Anamika
Kashi Satdhari x| = ) 76 xx 21.95 ** 0.76 3.07 -1.28 -3.12 -0.62%% | -9.36**
Pusa Sawani
Kashi Satdhari x 6.77 5.55 1279 %% | -10.79* -4.11 -7.30 * -14.87 %% | -14.62 **
Pusa A-4
Kashi Vibuti x Arka| 5, 1.61 13.41%% | -11.43* -3.53 -5.94 -12.24 %% | -11.99 **
Anamika
Kashi Vibuti X Pusa 15.10 ** 14.26 * -5.48 -3.32 -1.00 -1.66 -11.68 ** 11,42 **
Sawani
Kashi Vibuti xPusal - 763 635 1202% | -1001* | -5.23 908** | -1517%* | -14.93%*
Kashi Lalimax Arka 7 q 6.90 -8.58 -6.48 -8.96 ** -9.39 ** 1547 ** | -15.22 %*
Anamika
Kashi Lalima x Pusal g o 6.34 9.06 6.97 6.25* 757 1458 %% | -14.33 %
Sawani
Kashi Lalima XPUsal 10,93 » 7.15 8.36 626 | -835%* | 1167** | -1837% | -1813%*
Kashi Vardhan x 0.72 -2.31 1142 * -9.39 * -6.05 * -7.81* -13.99 ** | -13.74 **
Arka Anamika
Kashi Vardhanx | g, -0.46 9.74%* 767 -5.20 521 14,87 %% | -14.62 %
Pusa Sawani
Kashi Vardnanx | g 47 253 7.03 -4.90 5,65 7.79* 17.20%% | -16.96 **
Pusa A-4
Punjab Padminix | »¢ -3.52 -12.03 * -10.02* | -9.21%* | -10.62 ** -16.62 ** | -16.37 **
Arka Anamika
Punjab Padminix | -5 & -2.80 -11.37* 934* | -6.80* 710 * -16.03** | -15.79 **
Pusa Sawani
Punjab Padmini x | 3 gg 7.34 213 0.11 6.29* 87L* 1749 %% | 17,25 %
Pusa A-4
Table 2: Heterosis estimates for days to first flowering and days to first pod picking in okra hybrids
Days to first flowering Days to first pod picking
Hybrids Relative |Heterobelti| Economic Economic Relative Heterobeltiosis Economic | Economic
Heterosis 0sis Heterosis 1 Heterosis 2 | Heterosis Heterosis 1 | Heterosis 2
Pusa Makhmalix | = 5 171 0.57 11.94 2.66 0.00 5,95 4.19
Arka Anamika
Pusa Makhmalix | g ¢ 413 -0.56 10.68 0.61 0.61 1027 ** | -0.60
Pusa Sawani
Pusa Makhmalix | =g 7 4.20 0.67 12.06 181 1.20 -8.65 ** 1.20
Pusa A-4
Kashi Pragati x |, 54 0.00 112 10.06 0.59 172 757 2.39
Arka Anamika
Kashi Pragatix | 5 57 176 -2.83 8.16 -2.12 2.42 1244%% | 300
Pusa Sawani
Kashi Pragatix | 7 5 5.84 2.25 13.82 1351 %% | 1317 ** 216 | 1317**
Pusa A-4
Parbhani Kranti x | -, ;¢ 8.76 9.78 0.42 5,67 9.20%* | -1460** | -5.40
Arka Anamika
Parbhani Krantix | 5 ¢ -3.57 -7.92 2.50 -12.88 %% | -13.93%* | -2324%* | -14.97 **
Pusa Sawani
Parbhani Krantix |y 57 9.92 6.20 18.21 1951 %% | 1737 595 | 17.37**
Pusa A-4
Utkal Gauravx | 5y 5.08 5.08 5.65 -2.86 341 811 179
Arka Anamika
Utkal Gaurav x 8.85 6.40 6.40 18.43 -7.92%% | -10.80** | -15.14** -5.99
Pusa Sawani
Utkal Gauravx | 5 112 112 10.06 6.71* 3.98 -1.08 9.58 **
Pusa A-4
Kashi Chaman x | -4.17 -6.51 -2.81 8.18 -2.52 -4.92 -5.95 419
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Arka Anamika
Kashi Chaman x 1.42 5.44 -1.69 9.42 747 % 212,02 ** -12.97 ** -3.59
Pusa Sawani
Kashi Chaman x 1.40 218 1.69 13.19 7.43* 2.73 1.62 12.57 **
Pusa A-4
HRB-S3x Arka |45 57 11.07 9.83 22.25* -0.58 1.72 757 % 2.39
Anamika
HRB-53xPusa | 47 174 -5.08 5.65 -7.46 * -8.82 % [16.22%* | -7.19%
Sawani
HRB'53Z Pusa A=l 4 20 4.19 0.66 12.05 0.30 -0.58 -8.65 ** 1.20
Kashi Kranti x -
Arka Anamika -2.57 -2.84 -3.39 7.54 -0.86 -1.14 -6.49 3.59
Kashi Kranti x 3.29 1.24 0.67 12.06 17.64%* | -2000%* | -2432%% | -16.17 **
Pusa Sawani
Kashi Krantix |17 g7« 16.20 15.55 28.61 * 6.43 4.00 -1.62 8.98 *
Pusa A-4
Kashi Satdha}rl X 0.29 -1.09 057 11.94 1.98 0.56 271 7.78 *
Arka Anamika
Kashi Satdnari x| 4 oy 6.89 8.68 20.97 9.87% | -1340%% | -1621** | -7.18*
Pusa Sawani
Kashi Satdhari x 201 533 374 714 288 6.13 918 ** 0.60
Pusa A-4
Kashi Vibuti x
Arka Anamika 1.75 0.00 -1.12 10.06 351 1.72 -4.33 5.98
Kashi Vibuti x -0.64 -0.65 513 5.60 1231%* | -1310*%* | -21.08** | -12.57 **
Pusa Sawani
Kashi Vibuti x 412 351 0.00 11.31 10.45 ** 10.12 ** 0.00 10.78 **
Pusa A-4
Kashi Lalima x 2.01 112 -0.01 11.30 3.77 2.88 -3.24 7.19*
Arka Anamika
Kashi Lalima x -6.73 -7.54 -10.16 -0.00 2.39 0.59 -7.03* 2.99
Pusa Sawani
Kashi Lalima x 868 8.37 5.30 17.20 13.02 ** 11.70 ** 3.24 14.37 **
Pusa A-4
Kashi Vardhgn X 8.87 514 3.96 15.71 10.72 ** 6.90 * 054 11.38 **
Arka Anamika
Kashi Vardhanx |, 4, 0.58 -3.96 6.90 -3.97 -4.84 -1514* | -5.99
Pusa Sawani
Kasgbggaf-za” X1 50.35** | 46.83** |  41.86** 57.00** | 2463* | 2276%* | 1082* | 22.76**
Punjab Padmini x | 4 229 339 754 0.29 057 6.49 % 359
Arka Anamika
Punjab Padminix | 4, -0.57 -3.39 7.54 -5.95 * -7.60 * 1460 ** | -5.40
Pusa Sawani
Punjab Padmini x 204 175 113 10.05 8.29 ** 7.02 * -1.08 9.58 **
Pusa A-4
Table 3: Heterosis estimates for number of pods per plant and pod weight in okra (Abelmoschus esculentus (L.) Moench) hybrids
Number of pods per plant Pod weight
Hybrids Relative Heterobeltiosis Economic | Economic | Relative Heterobeltiosis Economic | Economic
Heterosis Heterosis 1 | Heterosis 2 | Heterosis Heterosis 1| Heterosis 2
Pusa Makhmali x Arka |, 56 -10.22 6.53 10.83 10.14 1.30 -1854** | -8.87
Anamika
Pusa Makhmal_l X Pusa 15.63 2050 * 6.64 287 16.44 * 5.42 -12.21 -1.78
Sawani
PusaMakimali xPusa | 1782+ | -21.00* -10.93 734 | 3301% | 17.20% 380 | 1612*
Kashi Pragati x Arka | 5, -12.00 4.41 8.62 -9.90 -10.70 -28.19** | -19.67 **
Anamika
Kashi Pragatl_x Pusa 253 5.08 11.46 15.96 -1.07 -3.63 -19.74 ** -10.21
Sawani
Kashi Pragati xPusa A-| - 1715 -21.88* -11.83 8.27 2.27 756 [1812%% | -840
Parbhani Kranti x Arka | 7 g -16.02 -0.35 3.67 -6.35 1015 | -27.75%* | -19.17 **
Anamika
Parbhanéalscgml X Pusa 1017 0.92 18.52 23.30 * 35,24 ** 27.61 ** 6.27 18.89 **
Parbhani Kranti x Pusa | -18.60 * -24.06* -14.29 -10.83 8.50 -0.50 -11.87 -1.41
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A4
Utkal Gaurav x Arka |y 76 -13.19 3.00 7.16 -2.28 -4.44 -19.61** | -10.07
Anamika
Utkal Gaurav x Pusa | ¢ 4, 3.93 2205% | 2697* 5.69 6.16 21.06** | -11.69
Sawani
Utkal Gauriv X Pusa A- 05,68 ** 05,90 ** -16.37 12.99 0.17 234 1351 * -3.24
Kashi Chaman x Arka | 7 5 -15.56 0.19 4.23 8.87 5.45 9.52 122
Anamika
Kashi Chaman x Pusa | 4 39 -10.04 5.64 9.91 7.47 5.89 -9.15 164
Sawani
Kashi ChamanxPusa |1 39 833 347 7.64 3.66 2.04 963 110
HRB-53 x Arka -11.13 -16.02 -0.35 3.67 -6.69 1021 | -21.92% | -12.65
Anamika
HRB-53 x Pusa Sawani|_-10.96 1545 071 3.30 181 -3.88 1643 ** | 6.50
HRB-53 x PusaA-4 | -7.16 110,15 141 5.50 6.66 5.68 6.40 472
Kashi Kranti x Arka | ;) g1 -21.80* 721 -3.47 2.60 243 A7.64** | 786
Anamika
Kashi g\f\l’;‘r"ix Pusa | 10,68 -0.28 17.11 2183 | 3248** | 2097 ** 824 | 21.10%**
Kashi Kranti x Pusa A-4|  -5.80 -13.59 -2.48 1.46 6.99 1.89 -9.75 0.96
Kashi Satdh§r| x Arka 5.66 12.30 406 8.26 161 234 -20.29 ** -10.82
Anamika
Kashi SaudharixPusa | 1800+ | -23.41% -10.05 642 | 19.63** | 1844% 136 1035
Kashi Satdnari xPusa | 6.0 -10.93 053 459 958 5.28 6.75 4.32
Kashi V|but_| x Arka -9.05 -9.52 735 11.69 4.00 264 15.05 * -5.19
Anamika
Kashi Vibuti xPusa | 3 47 -13.48 1.60 571 7.44 6.98 1091 | -033
Sawani
Kashi Vibuti x Pusa A-4] -24.11* | 2558 ** 112,62 -9.09 10.74 6.99 5.2 6.01
Kashi Lalimax Arka | 55 6.35 11.11 15.60 0.63 6.98 -11.87 141
Anamika
Kashi LalimaxPusa | ;g g3 -18.00 -3.70 018 | 21.19** |  13.86* 787 | 2068**
Sawani
Kashi La'”‘f XPUSAA-l pggges | 3021 %* -21.23 * -18.06 -1.05 -4.27 -9.31 1.46
Kashi Vardhan x Arka
paadedinlh 412 6.10 11.41 15.91 11.29 10.11 -9.54 1.20
Kashi Vardhan xPusa |y o5 -12.44 282 6.97 1068 9.92 845 242
Sawani
KashivardnanxPusa | 777+« | 2805* | -1816 | -1485 8.43 450 -7.45 354
Punjab Padmini x Arka | * ) * } B, * -
oo 18.54 19.26 2.47 1.47 10.79 7.67 13.43 3.14
Punjab Padmini X Pusa |- 51 67x | 576 -6.69 2.93 3.78 0.83 17.41%% | -7.60
Sawani
Punjab Pagﬂ'”' XPUSA | o g74x | o550 %% -10.00 -6.37 18.82 ** 10.30 231 9.29

Table 4: Heterosis estimates for pod length, pod diameter and pod yield per plant in okra (Abelmoschus esculentus (L.) Moench) hybrids

Pod length Pod diameter Pod yield per plant
Relat Relat Relat Econ|Econ
Hybrids ive [Heterobe] Economic | Economic | ive |[Heterobe] Economic | Economic | ive |Heterobelomic|omic
Heter| Itiosis | Heterosis 1 | Heterosis 2 |Heter| Itiosis | Heterosis 1 | Heterosis 2 [Heter| Itiosis |Heter|Heter
0SIS 0sis 0SiS osis 1|osis 2
Pusa Makhmalix | g 59| (75 | 003 %+ -11.07 |6.38] -2.12 -9.05 1.69 435| -8.77 [-13.33/ 0.65
Arka Anamika
Pusa Makhmalix |16 74\ 9o | _16.15%* 676 [731] -2.89 -6.38 467  |-2.63| -15.91 |-17.78/-4.52
Pusa Sawani
Pusa Makhmali x |19.15) 5 g4 -6.69 376 |08 620 8.93 21.79** |7.79| -7.78 |-7.787.10
Pusa A-4 *k *k
Kashi Pragati x - o . - . - « [-25.56)
Arka Anamika  |10.42 -11.17 -29.47 -21.57 12.90 -13.61 -19.72 -10.25 14.38 -21.64 v |F13.55
KashiPragati X | g oo\ gog | .p323%% | -1463* |-0.08| -11.43 | -1462* -454 |1.26| -852 |10.56 3.87
Pusa Sawani
Kashi Pragati x - [-18.27 **| -26.59 ** -18.37 ** - |-16.06 * -13.92 -3.76 - |-27.22 **|-27.22/-15.48,
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Pusa A4 [12.55 11.24 18.63 =
* *

Parbhani Kranti x |, " | «l x| o | i ) - ) - | « |[-27.78

Arka Anamika|14.07|17.26 | -29.05 21.10 9.55| -13.11 | -19.26 9073 |15y 2398% [ 11613
Palr:tfjhsi”é;\:gm' X [18:56) 1778 | 1.00 1231 |758| 156 -2.09 047  [#992/59 55 «x|26:67]47.10
Parbhent Rranti X | 97| -11.01 | 2088+ | -1202 |173| -984 | 754 337 |1y g 2389* 381161

%ﬁiﬁ:ﬁi‘l’g 3.02| 522 | -21.18%** 1235 |-549| -7.63 -10.09 052 |, 0, 1228 1667)-3.23

U;ﬁzLGSZ\‘jJZXiX 14.44(-15.17*| -2822** | -20.18** |13.05| -13.47 | -15.78 * 584 |116| -057 |-2.78]12.90

* *
Utkal Gaurav x| g 6| 1359 | .12 %+ 1340 |-9.23| -11.54 -9.28 143 [26.20]-28.33 *+28:33 16 77
Pusa A-4 *ox **

ﬁfﬁ;iﬁiﬁ?ﬂa" 655 311 | -12.49* 269 [356| 0.23 -0.46 1128 |1.25| -5.26 |-10.00| 4.52

Ki,slz‘s'a%haiv’gﬂ;x 254| -268 | -17.41%* 816  |-1.36 -2.80 -3.48 701  |585| -227 |-4.44|10.97

Kasg:lscahzr_’;a”x -7.45| -10.00 | -19.16** 1011 |-6.00| -7.58 5.22 597 |152| -7.22 |-7.22|7.74

FRB-SI AT | 86| -12.04 | 2441 | -15.94% |\ [1453%| -1404 389 |17.61] -1930 [233 1097

N *

HR%‘fﬁa’;r US| gl ALT0 | 2401% | 1562 |-966| -1153 | -1L02 052 | 5| 1648 [18.335.16
HRB-53 x Pusa A-4|-3.85| 592 | -1550* 604 |-257| -351 1.04 1064 |-1.16| 556 |-556]9.68
Kashi Kranti x Arka o - -23.33

i @ 385|771 | 2033 1140 |-2.31] -2.37 -9.28 143 | 00| 1930 [T 10,97
Kashi SK;\";‘J;:IX Pusai15.85) 1470 % | .0.08 1011 |-1.04| -2.89 -6.38 467 |*079)30, 11« |27:22|47.74
Kashi Kf_r‘;'xpusa 750 930 | -1853%** 941 |-249| -7.13 -4.76 649 |127] -11.11 |11.11]3.23

If?EASAarfgpnahr(lax 355| -433 | -22.80** | -1416* |-6.25| -7.11 -12.06 169 |-6.88| -12.87 |-17.22-3.87

K%Tslas;ﬂ;rﬂ X |gg2| 620 | -1005 002 |9.90| 890 4.99 17.38* |-1.54| -9.09 |-11.11] 3.23

KaSQLSS;tAdf‘:” X |-130| 632 | -15.85* -6.43 |0.00| -385 | -1.39 1025 |334| 556 |-5.569.68
KaSh'A\f] ':n‘fl'k’; ATkal 671 072 | -18.94 % 9.86 [-2.89| -4.25 -8.47 233 |-523| -5.78 |-9.44|5.16
Kashi g’;\t’v‘;‘“" PUSA| 5 66| -4.37 | -19.07 ** 1001 |-1.39| -1.81 534 584  |-7.16| -7.95 [-10.00| 4.52
Kashi V"Ab_“;' xPusal ool 475 | -14.45% 487 |105| -238 0.12 1198 |1 | -16.67 [16.67-3.23

f:sk:' A‘ﬁ(mi: 2.71| -1007 | -1587* 645 |-5.90-13.03*| -4.76 649  [-248| -7.81 |-167]14.19

Fashi Lalimax 1529 .76 2,68 1418* |-952|-1494%| 684 415 |163| -2.60 |3.89 2065

Kashi Lalima x - ) -28.89

s pa - 1oga 1242 | -18.07 % 890 |-9.63| -12.50 -4.18 713 (311813333 7717 42

K:?E;Xifrﬂ?l?ax 744| 621 | -1369* 403|228 110 -3.83 752 |7.69| 643 |111(17.42

Kash Vardhan X | ogs| 282 | 1776 | 855 |042| -024 | -383 752 |-087| -3.41 |-556(9.68

Kasgh;gaf_ﬁanx -256| -7.20 | -1665** | -731 |-106| -4.64 | -2.20 9034 |2161]-24.44 % 2412 26

*

P%ﬁf:iﬁgm:ﬂéx 7.26| 431 | -17.18** 791 [199] -0.75 .77 311 |-952| -11.11 |-15.56|-1.94

P”gtiggi‘\’/v”;:ﬂ'x -722| -1249 | -2594** | -17.65* |-598| -10.11 | -13.34 311 |18.48]-21.02* [%2781032
*
P“”’ggszagﬂ'”'x 1855 g7g -2.29 865 |256| -4.75 -2.32 921  |-7.83| -11.67 [-11.67| 2.58
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Conclusion

The heterosis study revealed significant positive heterosis
for pod yield per plant among several hybrids. Based on
relative heterosis, heterobeltiosis and standard heterosis,
several promising hybrids were identified for pod yield per
plant in the present investigation. The hybrids Kashi Kranti
x Pusa Sawani and Parbhani Kranti x Pusa Sawani exhibited
high relative heterosis, heterobeltiosis and economic
heterosis over both checks for pod yield and associated
traits. These hybrids also showed superiority for important
yield contributing characters such as pod length, pod weight
and number of pods per plant. The repeated occurrence of
Pusa Sawani in superior cross combinations indicated its
importance as a good combiner for yield and related traits.
Therefore, these promising parents and hybrids may be
effectively utilized in future okra improvement and heterosis
breeding programmes for the development of high yielding
hybrids and varieties.
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