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ABSTRACT

The study of heterosis would help in selection of heterotic crosses for commercial exploitation of F1
hybrids in okra (Abelmoschus esculentus (L.) Moench). 36 Fls were developed by crossing 3 Lines and
12 Testers of okra by using Line x Tester mating design during kharif 2022. All 36 Fl1s along with their
15 parents and 1 standard Check (Radhika) were evaluated in a randomized block design with three
replicates during kharif 2023 and kharif 2024 at Department of Vegetable Science, Dr. PDKV, Akola,
Maharashtra. Maximum desirable heterosis for growth parameters was observed in the cross Kokan
Bhendi x AKO-74 for plant height over standard check and the over better parent (90.70% and 27.88%)
in kharif 2023. For number of nodes per plant AKO-1-P-2 x AKO-7 over better parent and over standard
check (61.36% and 83.23%) in kharif 2023. For earliness characters in internodal length Kokan Bhendi x
AKO-10 showed highest negatively significant heterosis over better parent (-45.23%) in kharif 2023 and
the over standard check (-9.02%) in kharif 2024. For node at which first flower appeared the cross
Kokan Bhendi x Phule Vimukta exhibited maximum negatively significant heterosis over the better
parent (-37.93%) in kharif 2024 and over standard check (-34.00) in kharif 2023. For days to initiation of
first flower the cross AKO-1-P-2 X AKO-73 (-16.84 %) over better parent in kharif 2024 and Korchi x
AKO-73 (-9.57) over standard check in kharif 2023. For days to 50% flowering the cross Korchi x EC (-
14.81) over better parent in kharif 2023 and cross Korchi x AKO-74 (-14.00) over standard check in
kharif 2024 showed the maximum significant negative heterosis. High estimates of heterosis obtained in
hybrid combinations revealed considerable genetic divergence among the parental lines and also reveals
good scope for commercial exploitation of heterosis in okra.
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Okra (Abelmoschus esculentus (L.) Moench) is an

Introduction the productivity of 13.12 tonnes/ha. In Gujarat, largest

its area is 0.93 lakh hectares, production 1133.08

annual, summer and rainy season vegetable crop
belongs to the family Malvaceae, genus - Abelmoschus
an amphidiploid having chromosome number 2n=130
and propagated by seed. It is often cross-pollinated
crop. It is commonly known as Bhindi, lady’s finger or
gumbo etc. originating from tropical Africa. In India, it
is cultivated in the area of 5.57 lakh hectares with the
annual production of 7305.41 million tonnes/ha with

million tonnes/ha and in Maharashtra, its area 0.13
lakh hectares, production 140.88 million tonne/ha.
respectively (Department of Agriculture and Farmers
Welfare 2023-24). The magnitude of heterosis is used
as a basis for genetic diversity and provides direction
for selecting ideal parents in order to produce desirable
F1 hybrids. Additionally, F1 hybrids mature earlier and
are more consistent than variety, which lowers the cost
of harvesting and grading. Heterosis breeding in okra
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Heterosis studies in okra (Abelmoschus esculentus L. moench) for growth and earliness parameters

through line x tester analysis

for growth and earliness characteristics therefore
provides a rapid quantum boost in production and
productivity. As a result, an effort has been made to
evaluate the degree and direction of heterosis for okra
development and earliness parameters. Prakash Kerure
et al., 2019.

Material and Methods

The investigation on heterosis studies in okra was
carried out at the Department of Vegetable Science,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola.
Maharashtra  state. The experimental material
comprised of 15 parents (3 Lines and 12 Testers),
which were collected from the department itself and
their 36 F1 hybrids along with one commercial check
(Radhika) by using Line x Tester mating design
(Kempthorne, 1957). The experiment was conducted
during three seasons, crossing block in kharif 2022,
evaluation trials in kharif 2023 and kharif 2024.The
experiment was laid out in randomized block design
with three replications. Each treatment or a genotype in
each replication was represented by one row each
accommodating 20 plants at a row to row spacing of
60cm and 45cm from plant to plant. Five plants were
randomly selected for each genotype from each
replication and evaluated for the quantitative characters
and the replicated mean values of various characters of
parents and hybrids were subjected to Line x Tester
analysis.

Results and Discussion

The analysis of variance displayed significant
differences among treatments for all the traits
indicating the presence of appreciable genetic diversity
among the parents and hybrids. Significant and high
magnitude of heterobeltiosis and standard heterosis
was observed in the desirable direction for all the
growth and earliness parameters. Heterosis for growth
and earliness parameters were presented in Table 1 to
3.

For plant height out of 36 crosses, 1 cross
combinations over better parent, 31 cross combinations
over standard hybrid check in kharif 2023 season. The
cross combination in kharif 2023 Kokan Bhendi x
AKO-74 (27.88 %) over the better parent, the cross
Kokan Bhendi x AKO-74 (90.70 %) over standard
hybrid check. while in kharif 2024 season 2 crosses
over better parent, 26 crosses over standard hybrid
check. During kharif 2024 the cross Kokan Bhendi x
AKO-74 (24.55 %) over better parent, the cross AKO-
1-P-2 x Phule Vimukta (79.49 %) over standard hybrid
check. 1 cross combinations over better parent, 28
cross combinations over standard hybrid check in
pooled and the cross combination in pooled Kokan

Bhendi x AKO-74 (26.23 %) over the better parent, the
cross Kokan Bhendi x AKO-74 (79.49 %) found
significant positive heterosis over standard hybrid
check. The results were in accordance with Kumar et

al. (2013) and Sweta et al. (2022)

Negative heterosis is considered to be desirable
for the trait internodal length as it can facilitates more
number of nodes where one can expect more fruits per
plant. Out of 36 crosses, 19 cross combinations over
better parent, and only one on standard hybrid check in
kharif 2023 season. The cross combination Kokan
Bhendi x AKO-10 (-45.23 %) over better parent the
cross Kokan Bhendi x AKO-10 (-2.06) over standard
hybrid check in kharif 2023 season. While in kharif
2024 season 8 cross combinations over better parent
and only one cross over standard hybrid check. while
Kokan Bhendi x AKO-10 (-41.17) cross combination
over better parent, the cross combination Kokan
Bhendi x AKO-10 (-9.02) over standard hybrid check
during kharif 2024 season. 13 cross combinations over
better parent, and only one on standard hybrid check in
pooled. The cross combination Kokan Bhendi x AKO-
10 (-39.89 %) showed highest negative significant
heterosis over better parent, the cross Kokan Bhendi x
AKO-10 (-5.67) showed highest negative significant
heterosis over standard hybrid check in pooled. Similar
results were obtained by Thirupathi et al. (2012) and
Kumar et al. (2013).

Out of 36 crosses, 19 cross combinations over
better parent, only one cross combinations over
standard hybrid check in kharif 2023 season. The cross
combinations Korchi x IC (63.33%) over better parent,
the cross combination AKO-1-P-2 x AKO-2
(112.00%), over standard check in kharif 2023 season.
However, during kharif 2024 season 23 crosses over
better parent, only 1 cross over standard check, while
during kharif 2024 season the cross combinations
Korchi x IC (62.67%) over better parent, the cross
AKO-1-P-2 x AKO-2 (107.69%) over standard check
respectively. 20 cross combinations over better parent,
only 1 cross combinations over standard hybrid check
in pooled recorded the significant positive heterosis for
number of branches per plant. The cross combinations
Korchi x IC (62.90%) over better parent, the cross
combination AKO-1-P-2 x AKO-2 (109.80%), showed
highest positive heterosis over standard check in
pooled. Vegetative growth is essential for higher yield
and the number of branches directly related to the
number of fruits per plant hence significant and
positive heterosis is desirable for number of branches
per plant. The results obtained are in consonance with
Kumar et al. (2013).
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Number of nodes per plant directly related to the
number of fruits per plant hence significant and
positive heterosis is desirable. this character, showed
highest significant positive heterosis out of 36 crosses,
11 cross combinations over better parent and 15 cross
combinations over standard hybrid check in kharif
2023 season. The cross combination AKO-1-P-2 x
AKO-7 (61.36%) over better parent, while the cross
combination AKO-1-P-2 x AKO-7 (83.23%) over
standard hybrid check during kharif 2023 season.
While 10 cross combinations over better parent and 10
cross combinations over standard hybrid check in
kharif 2024 season. On the other hand, AKO-1-P-2 x
AKO-7 (54.40%) over better parent, the cross
combination AKO-1-P-2 x AKO-7 (58.76%) over
standard hybrid check during kharif 2024 season. 11
cross combinations over better parent and 14 cross
combinations over standard hybrid check in pooled.
The cross combination AKO-1-P-2 x AKO-7
(57.82%), over better parent, while the cross
combination AKO-1-P-2 x AKO-7 (70.18%) showed
positively significant heterosis over standard hybrid
check during pooled. Similar result was obtained by
Sweta et al. (2022) and Ranga et al. (2024).

Node at which first flower appeared is desirable
for minimum days to 50 % flowering and indicator of
the earliness in okra. Out of 36 crosses, 12 cross
combinations over better parent and 14 cross
combinations over standard hybrid check in kharif
2023 season. Among 36 crosses Kokan Bhendi x Phule
Vimukta (-37.77%) over better parent and Kokan
Bhendi x Phule Vimukta (-34.00%) over standard
hybrid check during kharif 2023 season. While 13
cross combinations over better parent and 15 cross
combinations over standard hybrid check in kharif
2024 season. During kharif 2024 the cross combination
Kokan Bhendi x Phule Vimukta (-37.93%) over better
parent and over standard hybrid check cross Korchi x
AKO-Red (-28.00%). 13 cross combinations over
better parent and 16 cross combinations over standard
hybrid check in pooled. Among 36 crosses Korchi x
AKO-Red (-36.84%) over better parent and the cross
combinations Korchi x AKO-Red (-28.00%) showed
highest negative heterosis over standard hybrid check
during pooled. These results are in accordance with
Thirupathi et al. (2012).

In days to initiation of first flower out of 36
crosses, 24 cross combinations over better parent and
16 cross combinations over standard hybrid check in
kharif 2023 season. Among 36 crosses AKO-1-P-2 x
AKO-74 (-16.35%) over better parent and the cross
combination Korchi x AKO-73 (-9.57%) over standard
hybrid check during kharif 2023 season. While 19
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cross combinations over better parent and 16 cross
combinations over standard hybrid check in kharif
2024 season. During kharif 2024 the cross combination
AKO-1-P-2 x AKO-73 (-16.84%) over better parent
and over standard hybrid check cross Korchi x AKO-
74 (-8.70%). 22 cross combinations over better parent
and 15 cross combinations displayed the significant
negative heterosis over standard hybrid check in
pooled. Among 36 crosses AKO-1-P-2 x AKO-73 (-
16.10%) showed highest negatively significant
heterosis over better parent and the cross combinations
Korchi x AKO-73 (-9.14%) showed highest negative
heterosis over standard hybrid check during pooled.
These results are in consonance with Rai et al. (2011),
Thirupathi et al. (2012).

The minimum days required for days to 50 % of
flowering are directly proportional to the earliness. Out
of 36 crosses, 24 cross combinations over better parent,
20 cross combinations over standard check during
kharif 2023 season. The crosses Korchi x EC-3293384
(-14.81%) over better parent and Korchi x AKO-74 (-
15.00%) over standard hybrid check in kharif 2023
season. Where as in kharif 2024 season 23 crosses over
better parent, 20 crosses over standard check. While
Korchi x EC-3293384( -9.91%) cross combination
over better parent and Korchi x AKO-74 (-14.00%)
over standard hybrid check in kharif 2024 season.
Among 36 crosses, 25 cross combinations over better
parent, 20 cross combinations over standard hybrid
check displayed significant negative heterosis during
pooled. The crosses Korchi x EC-3293384 (-12.44%)
over better parent and Korchi x AKO-74 (-14.50%)
over standard hybrid check in pooled had negative
heterosis for days to 50 % flowering. These results are
in accordance with Thirupathi er al. (2012), Kerure et
al. (2019), Shwetha et al. (2021).

Days required for first harvesting is most
important earliness indicating character in okra. Out of
36 crosses, 26 cross combinations over better parent,
15 cross combinations over standard check during
kharif 2023 season. The cross AKO-1-P-2 x AKO-74
(-18.75%) over better parent and Korchi x AKO-74 (-
9.90%) over standard hybrid check in kharif 2023
season. Where as in kharif 2024 season 19 crosses over
better parent, 14 crosses over standard check hybrid.
While AKO-1-P-2 x AKO-73 ( -18.19%) cross
combination over better parent. The cross combination
Korchi x AKO-74 (-10.00%) over standard hybrid
check in kharif 2024 season. Among 36 crosses, 21
cross combinations over better parent, 13 cross
combinations over standard hybrid check displayed
significant negative heterosis during pooled. The
crosses AKO-1-P-2 x AKO-74 (-18.02%) over better
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parent and Korchi x AKO-74 (-9.95%) over standard
hybrid check in pooled had negative heterosis for days

Heterosis studies in okra (Abelmoschus esculentus L. moench) for growth and earliness parameters
through line x tester analysis

to first harvest. These results are in consonance with
Kumar et al. (2023).

Table 1: Heterosis (%) over better parent, and the commercial check for plant height and number of branches per
plant in okra

Sr Plant Height Internodal Length
No. Crosses 2023 2024 Pooled 2023 2024 Pooled
: BP SH BP SH BP SH BP SH BP SH BP SH
1 Sf;flf‘kltzphule 37.24%%| 15.61%% [-36.87%%| 11.38%* |-37.05%*| 13.42%+ | 7.83 | 82.35% | 9.54 | 69.40% | 8.68+% |75.64%x
2 igzﬁk’;Arka 228.00%%| 32.63% |-25.81%%| 30.89%* [-26.89%%| 31.73%% | 3.48 |75.00%* | 23.67%* | 91.26%* | 13.50%* | 83.43%*
3 |Korchi x Ako-Red  |-30.48%%| 28.07%F |-35.12%%| 14.47+* |-32.83%*| 21.01** | -1.04 | 67.35% | -15.33% | 38.80% | -5.61 | 52.55*
4 |Korchi x Ako-11 44007%| 3.16 |-40.09%%| 569 |-42.01%%| 447 |-16.52%%| 41.18% |-17.67%%| 27.32%% | -17.00% | 33.99%
5 |Korchi x Ako-1 38.10%%| 14.04%F |-36.96%%| 11.00%% |-37.50%%| 12.57% | -2.76 |107.35%% -3.82 |92.62%% | -329 |99.72%¥
6 |Korchi x Ako-2 228177 42.19%% |32 53%%| 19.02%F | -27.75%%| 30.17%% | -6.09 | 58.82% | -4.50%* | 4754 | 535 |52.97%%
7 |Korchi x Ako-7 28.86%%| 31.05%F |-27.19%%| 28.46% |-28.01%%| 29.70%* |-19.13%*| 36.76"* | -6.36** | 44.81%* | -12.80% | 40.93%*
8 |Korchi x Ako-10 10.95%% | 64.04%F |-10.41%%| 58.05%* |-10.68%%| 60.93%* | 19.30 | 101.76* | 28.62%F | 98.91%* | 23.93% |100.28%*
9 |Korchi x Ako-73 30.67%%| 27.72% |-36.41%%| 12.20%F |-33.58%%| 19.66"* | -12.31% | 52.04%% | -6.67 | 53.01%* | -9.47* | 52.97%%
10 |Korchi x Ako-74 657 | 72.11% |-11.34%%| 56.42%% | -8.99 | 63.97%* | -20.22% | 19.71 |35.16** [109.02%% 2.72 | 66.01**
11 |Korchi x IC-42472  |-37.48%%| 15.18%% |-32.26%*| 19.51%% | 34.82%%| 17.43%% | [2.10%* | 93.53%% | 0.00 | 63.93%% | 5.98%% | 78.19%*
12 [Korchi x EC- 3203384|-33.33%%| 22.81%% |-33.00%* | 18 21%* |-33.16%%| 20.42%% | -2.06% | 65.00%* | -7 24 | 43 44%% | _4.73%* | 53 97+
13 éﬁﬁtf'zxphule 48.85%% | 1.75%% | 474 | 79.67%% |-26.55%%| 42.19%* | 31.50%* |132.06%%| 26.25%* [118.58%% 28.77* [125.07%*
14 ﬁnKa?l;ilkf'z"Arka L00.84%%| 53.51%% |21 38%% | 48.20%* |-22.10%*| 50.80%* | 40.67%* |148.24%*| 36.66% |136.61%*| 38.57+* [142.21 %+
15 ﬁ;o'l'P'“Ako 220.41%%| 58.33% |-20.86%*( 49,27+ | -20.64%*| 53.63%* | 25.00%* |120.59%*| 36.66* [136.61%% 30.96* |128.90%*
16 |AKO-1-P-2 x Ako-11 |-36.51%%| 26.32%% |-34.40%%| 23.74% |-35.44%%| 24.98%F | 12.00%* | 97.65%* | 23.88%* |[14.48%%| 18.07% |106.37**
17 |AKO-1-P-2 x Ako-1 |-34.30%%| 30.70%% |-31.72%%| 28.78%* |-33.00%%| 20.70%% | -17.04% | 1647+* | -450 | 91.26%% |-10.84%*| 84.14%*
18 |AKO-1-P2 x AkKo-2 |-43.21%%| 12.98%% | .46.72%%| 049 |-44.99%% 6.50%F | -6.33%* | 65.20%* | -13.99 | 48.91%* |-10.29%*| 56.80%*
19 |AKO-1-P-2 x Ako-7 |-39.51%%| 20.35%% |-32.50%%| 27.32%% |-35.96%*| 23.97%* |-10.50%*| 57.04%* | 531 |63.93%% | -7.86 |61.05%*
20 |AKO-1-P-2 x Ako-10 |-43.92%%| 11.58%% |-40.95%%| 11.38%* |-42.41%%| 11.48%% | 15.00%* |L02.94%% 1047 |91.26%* | 12.64%* | 96.88%*
21 |AKO-1-P-2x Ako-73 |-49.91%%| -035 |-4420%%| 500 |-47.04%%| 253 |20.83% |113.24%% 1568 |100.27*| 18.15% |106.52%*
22 |AKO-1-P-2 X Ako-74 |-20.63%*| 57.89%* | -20.69%* | 49.50%% | 20.66%*| 53.59%* | 7.33%* | 89.41** | 531 |63.93**| 0.81 |76.20%
23 f;j%l'l)'“lc' _45.77%%| 7.89%% |-42.84%%| 780%* |-4420%%| 785%% | 000 |7647%| -168 |7022%%| -089 |73.23%
24 ‘;;;%éf'“m' 46.74%%| 5.96%% |49 57%%| 488+ [-48.17%%| 034 |-15.00%%| 50.00%* | -10.05 |55.74%% |-12.48%* | 52.97%*
25 5?3;3133“‘11“ © o |-47.37%% | 21.05%% |-46.90%% | -24.88% | -47.13%% | 23.04%* | -22.53%%| 38,53 | _0.07 | 36.61%* |-12.36%* | 37.54%+
26 Egﬁﬁghe“d”“' 35.20%%| 3510 | 37.72%%|-15.45%% 36,50+ -9.70%* |-15.63%%| 50.88%* | 6.33%F |45.36%* | -5.69%* | 48.02%*
27 EggathenleAk"' 4655 | 42.19%% | 4.19%% | 30.08%% | -4.42% | 35.91%% | -6.58%% | 67.06% | 0.00 | 63.93%% | 420%% | 65445
28 Ifloka“Bhend”‘Ak"' J1.82% | 46.40%% | 2.99% |39.84% | 056 |43.00%F | -1.32 |76.47%|39.91%% | 91.26%* | 17.33% | 84.14%+
29 If"ka“Bhe“d”‘Ak"' J17.65%% | 22.81%% | 17.37% | 1220 |-17.51%%| 17.30% | -18.76% | 73.24%* | -18.14* | 63.93%* | -18.45% | 68.41%*
30 g"ka“Bhend”‘Ak"' 25.88%% | 10.53%* [-32.34%%| _8.13%% |.20.08%%| 0.84 [-19.41%%|44.12% | 802 |40.98%* | -10.26 |42.49%+
31 7K°kan Bhendi X AKO- | 5 7 jwex |14 5655 |37 725% | -15. 455 |40 24%% | -15.00%%| 22.70% | 38.24%% | 0.13 | 36.89%* |-12.36%%| 37.54%+
3 If(;’kathend”‘Ak"' 264745 9.65%% [24.10%%| 2.03% |-2534%%| 6.16%* |-4523%%| 2.06% | -41.17* | -9.02%* |-39.89%%| -5 67+
33 7K3°ka“Bhe“d”‘Ak°' 29.41%%| 5.26% |-29.20%%| -3.90%* [29.32%%| 051 [-22.86%*|37.94% | -11.17* | 45.63%* | -16.01%* | 41.93**
34 7kaa“Bhe“d”‘Ak°' 27.88%% | 90.70%* | 24.55% | 69.11%+* | 26.23%* | 79.49%* | _1.32 |76.47%* | 30.91%* | 78.96%* | 13.27%* | 77.76
35 fz"f;;Bhend”Ic' S17.65%%| 2281 |17.13%%| 12.52%% |-17.39%%| 17.47%% | -4.61%* | 70.59%* | 14.33%* | 87.43%% | 6.66%* | 79.32%*
36 ?;;‘;;‘;jhend‘wc' 8.82%% [3506%% | 0.00 |35.77%F | -4.45%* | 35.86%* [-10.53%%| 60.00%* | 19.92% | 63.93%* | 3.25% |62.04%*
SE=+ 462 | 462 | 496 | 496 | 453 | 453 | 017 | 017 | 019 | 019 | 017 | 0.17
C.D.5% 924 | 924 | 992 | 992 | 906 | 906 | 035 | 035 | 038 | 038 | 035 | 035

BP-Better parent, SH-Standard heterosis
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Table 2: Heterosis (%) over better parent, and the commercial check for number of branches/plant and Number of
nodes/plant in okra

Sr.

Number of Branches per Plant

Number of Nodes per Plant

No Crosses 2023 2024 Pooled 2023 2024 Pooled

: BP SH BP SH BP SH BP SH BP SH BP SH
1 Sfﬁﬁtzphule 33.33%%[220.00%%| -37.43% | -23.08 |-35.48%%| 21.57% | 6.74%* | 17.42%% | 276% | 056 | 1.85% | 7.83**
2 ig;;ul“k’; Arka -66.67%% |-60.00%% | -68.72%% | -61.54%% | -67.74%% |_60.78%* | -11.14% | 226 |-13.54%%|-11.58%*|-12.38%*| _7.23*
3 |Korchi x Ako-Red 71250 | 12.00 | -11.76 | 15.38%% | -12.12 | 13.73 | 14.66 |26.13%* | 856 | 11.02 | 11.52 | I8.07%%
4 |Korchi x Ako-11 77.61%%|-40.00%% |-73.53%%| -30.77%% | 75 56%% | -35.00%%| 2493% | -17.42% | 028 | 2.54% | -11.95% | -6.78
5 |Korchi x Ako-1 33.33%%| 20.00% | -18.67 | 0.00 | -25.81% | 9.80% | -821 | 097 |-9.23% | 77.18%* | 8.73% | -337
6 |Korchi x Ako-2 J17.65% | 12.00 |-11.76%%| 1538 | -14.71% | 13.73 | -029 | 968 | 238 | 469 | 108 | 7.02
7 |Korchi x Ako-7 20.00 | 44.00% | 526 |38.46%%| 588 | 41.18% | 24.05%% | 36.45%* | 17.68% | 20.34% | 20.77%* | 27.86%*
8 |Korchi x Ako-10 26.67 | 52.00% | 18.87 |46.15%% | 22.58* | 49.02% | -13.49 | 484 | 552 | 3.39 | -939 | -4.07
9 |Korchi x Ako-73 33.33%%| 20.00%* | -37.43% | 23.08%%|-35.48%*| 21.57%%| -12.02% | 3.23 | -0.55 | 1.69 | -6.12 | -0.60
10 |Korchi x Ako-74 0.00 | 2000 | -6.15 |15.38%%| 323 | 17.65% | 12.00%* | 24.19%* | 6.08%* | 8.47** | 9.39%* | [5.81%*
11 |Korchi x IC-42472 | 63.33%* | 96.00%* | 62.67% |100.00%%| 62.90%* | 98.04%* | 7.02%% | [8.71%* | 8.01%* | 10.45%* | 7.07%% | 431%*
12 [Korchi x EC- 3293384] -40.47* | 12.00%% |-28.05%%| 38.46%* | -34.02% | 25.49%* | 8.50%* | 19.35%* | 5.50%% | 7.91** | 697+* | [3.25%*
13 éﬁi{f‘zxph“lﬁ 47 46% | 24.00%% |-46.67+* | 23.08%% |-47.06%%| 23.53% | -1.70 |11.61%%| 055 | 339 | -0.56 | 7.23*
14 ﬁnKa?l;ilk'f'z"Arka 59.30% | -4.00%* [-56.67%%| 0.00 |-57.98%%| -1.96* | -13.92 | -2.26 |-24.73%%|-22.60%*| -19.41* | -13.10%
15 ﬁ;o'l'P'“Ako 55.93% | 4.00%* |-50.00%%| 15.38%* [-52.94%%| 9.80%* | -23.01* | -12.58* | -26.92* | -24.86* |-25.00%*| -19.13*
16 |AKO-1-P-2 x Ako-11 | -35.82% | 72.00%* | -32.35% | 76.92%% | -34.07% | 74.51%% | 483 | 8.06** | 0.00 | 2.82 | -237 | 527
17 |AKO-1-P-2x Ako-1 | -45.76% | 28.00%% |-43.33%%| 30.77+* |-44.54%%| 20 41%% | 1.14 | 14.84%% | -0.14 | 2.68 | 049 | 8.36%
18 |AKO-1-P-2 x Ako-2 | -10.17 |112.00%%|-10.00%% |107.69%*| -10.08% |109.80%*| 44.32% | 63.87%* | 43.13%% | 47.18%* | 43.72%% | 54.97+¥
19 |AKO-1-P-2 x Ako-7 | -35.59% | 52.00%% |-36.67%% | 46.15%* | -36.13%%| 49.02%% | 61.36%" | 83.23%* | 54.40%% | 58.76** | 57.82%% | 70.18%*
20 |AKO-1-P-2 x Ako-10 | -32.20% | 60.00%* |-46.67+*| 23.08%* |-39.50%* | 41.18%% | -16.19 | 4.84 | 440 | 734 | -573 | 1.66
21 |AKO-1-P-2 x Ako-73 |-66.10%%|20.00%% |-63.33%* |-15.38%%|-64.71%% |-17.65%| -33.81% | -24.84% | -26.92% | -24.86* |-30.31**| 24.85%*
22 |AKO-1-P-2 X Ako-74 | -22.03% | 84.00%* |-23.33%%| 76.92%% | 22.69% | 80.39%% | 33.52% | 51.61%* | 34.62%* | 38.42%F | 34.08%% | 44 58+
23 fﬁ?ﬁl'l)'zxm' -67.80%%|-24.00%* |-66.67+%|-23.08%* |-67.23%*|23.53%%| _[6.19 | -4.84 |-25.82%*|-23.73%¢|21.00%%| -14.91*
24 g’g;%éf'“m' -49.15% | 20.00%* |-50.00%%| 15.38%% |-49.58%| 17.65%* | -24.72% | -14.52 |-29.67+*|-27.68%%|-27.23%%| 21 54*
25 |KokanBhendixP. | 5 gou | 4 0pwx |ag.04%% | 7.60%% |-46.04%%| 196 |-3323% | -28.06% [-23.78%%|-27.12%%| 28 48% | -27.56%

Vimukta
26 fgﬁﬁghe“d”“' -58.33% [-20.00%% [-60.03%%|-23.08%%|-50.18%+% | -21.57%* |- 14.67%%| -8.06%* |-11.96%*|-15.82%* |13 31%%|-12.20%*
27 EggathenleAk"' 4792 | 0.00 |-44.04%%| 7.60%% |-45.92%%| 390% | -838% | -129 | -3.69% |-7.91% | -6.02% | -4.82%
28 Ifloka“Bhend”‘Ak"' 262,697 0.00 |-64.71%%| -7.69%F |-63.70%%| -3.92%% | _19.16* | -12.90 | -7.24%* |-11.30%*| -13.16% |-12.05%*
29 If"ka“Bhe“d”‘Ak"' 33.33% | 28.00% [-36.04%%| 23.08%* | -34.69% | 25.49%+ | 868 | -1.61 | -627 | 452 | -439 | -3.16
30 g"ka“Bhend”‘Ak"' -58.33% |-20.00%* [-52.03%%| -7.69%% |-55.10%*|-13.73%*|-31.14%*|-25.81%*| 724 | -11.30 |-19.11* | -18.07*
31 7K°ka“Bhe“d”‘Ak°' 47.92% | 0.00 [-56.03%%|-15.38%%|-52.0d%%| 7.84%% | 1527 | -8.71 |-27.33%%|-30.51%*|-21.34%%|.20.33%*
3 If(;’kathend”‘Ak"' 41.67% | 12,004+ |-40.04%% | 15.38%% | -40.82% | 13.73%* | 6.20%* | 14.52%% | 9.60%* | 480 | 7.96% | 9.34%*
33 7K3°ka“Bhe“d”‘Ak°' 39.58% | 16.00%* [-40.04%*| 15.38%* | -39.80% | 15.69%* | 21.86% | -15.81 |-11.37+%|-15.25%*| -16.58* | -15.51*
34 7kaa“Bhe“d”‘Ak°' 29.17% | 36.00% [-32.05%%| 30.77%% | -30.61%* | 33.33%% | 21.56% | 30.97#* | 20.53%* | 15.25% [ 21.04%* | 22.59%*
35 fz"f;;Bhe“d”‘IC' 212,50 | 68.00%% [-32.05%% | 30.77%% | -22.45% | 49.02%% |-45.21%%|-40.97%%|-23.19%%|-26.55%% | -34.13%* | -33 28**
36 ?;;‘;;‘;jhend‘wc' 833 | 76.00% |-12.06%*%| 69.23%% | -10.20 | 72.55%* | 20.96%+* | 30.32%* | 31.76%* | 25.99%* | 26.39%* | 28.01**
SE+ 016 | 0.6 | 015 | 0.15 | 0.6 | 016 | 401 | 401 123 | 123 | 126 | 126
C.D.5% 033 | 033 | 031 | 031 | 032 | 032 | 803 | 803 | 247 | 247 | 252 | 252

BP-Better parent, SH-Standard heterosis
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Table 3: Heterosis (%) over better parent, and the commercial check for node at which first flower appeared and
days to initiation of first flower in okra.

Sr.

Node at which first flower appeared

Days to Initiation of first flower

No. Crosses 2023 2024 Pooled 2023 2024 Pooled
BP SH BP SH BP SH BP | SH | BP | SH | BP | SH
1 |Korchi x Phule Vimukta | -18.92 | -14.00 | -8.40%* |-12.00%*| -13.86* | -13.00% | -3.38%* |-8.51%*| 0.00 |-6.52%% -1.71% |-7.53%*
2 |Korchi x Arka Anamika | -0.07 | -8.00%* | -4.42%% |-12.00%*| 1.12 |-10.00%%| -3.38 [-8.51%| 230 | -7.61 | -229 |-8.06%*
3 [Korchi x Ako-Red -35.71% | -28.00% |-37.93%% |-28.00%* | -36.84%+%|-28 00%* | -8.43+* |-7.45%%| 323% | -2.17* | -5.85%* |-4.84%+
4 |Korchi x Ako-11 1315 | -8.00 | -26.67* |-12.00%%|-20.35%%| -10.00 |-13.60%*|-532%%| -1.00 |7.61%*|-7.39% [ 1.08
5 [Korchi x Ako-1 23.21%%| -14.00% | -28.57* |-20.00%*|-25.89%*| -17.00% | -538 | -6.38 | 001 | -326 | -2.75 | -4.84
6  |Korchi x Ako-2 007 | 000 | -394 | -400 | 200 | 200 | -7.69 | 2.13 | 000 |[8.70%¢| -3.92 | 538
7 [Korchi x Ako-7 536 | 6.00% | 357 | 16.00% | -0.89 |11.00%* |-13.89%%| -1.06 |-5.10%% | 1.09 |-9.71%* | 0.00
8  [Korchi x Ako-10 1311 [-20.00%%| -4.69 |-20.00%%| -6.98 |-20.00%*| 000 |-2.13*| 000 [-6.52% 056 | -4.30
9 |Korchi x Ako-73 13.11% [20.00%%|  0.00 |-20.00%%| -6.98%* |-20.00%*| -6.59 |-9.57*| -2.33 | -8.70 | -3.43 |-9.14%
10 |Korchi x Ako-74 13,11 [-20.00%%|  0.00 |-20.00%%| -6.98 | -20.00% | -4.50%* |-9.57#%| 2.33% |-8.70%%| -3.43%* |9.14%+
11 [Korchi x IC-42472 36.86% | 26.00%* | 33.33*% | 28.00%* | 39.56% [27.00%* | -2.15% | -3.19% | -0.01 |-543%| -1.11 |-4.30%*
12 |Korchi x EC- 3293384 | 8.62%* | 0.00 | 19.05 | 0.00 |1628%| 0.00 |-15.09%%|-4.26%*|-10.10%*| -3.26% |-12.68%*|-3.76%*
13 éﬁl?l'kltf'zxphule 550 [ 12.00%* | 3.91%% | 8.00%* | 577+ | 10.00%* | -3.85%* | 6.38%* | -5.95%* | 326% | -4.88%* | 4.84%*
14 :Iia;ilk':'z’“’“ka 30.85%* | 36.00%* | 30.85%* | 36.00%* | 30.77%* [ 36.00%* | 3.85%% |14.89%*| -4.96** | 4.35%* | 049 |9.68%*
15 |AKO-1-P-2x AkoRed | 0.00 |12.00%%| 3.45% [20.00%* | 1.75% |16.00%* | -8.65% | 1.06 |-13.87%| -543 |-11.22% | -2.15
16 |AKO-1-P-2 x Ako-11 1328 [20.00%%| 16.67 |40.00%* | 15.04 |30.00%* | -9.62%% | 0.00 |-6.94%* | 2.17% | -829%* [ 1.08
17 |AKO-1-P-2 x Ako-1 -17.86% | -8.00%% [-10.71%%| 0.00 |-14.29%%| -4.00%* | -9.62%* | 0.00 | -4.96%* |4.35%* | -7.32%% | 2.15%
18 |AKO-1-P-2 x Ako-2 1.99% | 6.00%* | 15.46%* | 20.00%* | 8.65%* | 13.00%% | 0.96 | 11.70 | 3.95%* |14.13%+ 2.44 |12.90%
19 |AKO-1-P-2 x Ako-7 1071 [24.00%%| 10.71 |24.00%* | 10.71 |24.00%% [-10.19%%| 3.19 |-595%* | 326* | -6.80%* [ 323
20 |AKO-1-P2x Ako-10 | -3.78% | 0.00 | 7.76%% | 12.00%% | 1.92% | 6.00%% |-11.54%%| -2.13% |-13.87%*|-5.43%*|-12.68%*|-3.76%*
21 |AKO-1-P-2x Ako-73  |-17.25%*|-14.00%%|-11.48%%| -8.00%* |-14.42%%|-11.00%* |-15.38%*|-6.38%*%|-16.84%* | -8.70%*|-16.10%*|-7.53+*
22 |AKO-1-P2 x Ako-74  |-23.03%*|-20.00%%|-23.03%%|-20.00%* [-23.08**|-20.00%* | -16.35% | -7.45 | -14.86% |-6.52%*| -15.61%* |-6.99%*
23 |AKO-1-P-2 x IC-42472 | -3.78%% | 0.00 |15.46%*|20.00%* | 5.77+% | 10.00%* | -7.69%* | 2.13% |-10.90%*| -2.17% | -9.27** | 0.00
24 ?;;%éf'“m' 3.78%% | 000 |-378% | 000 |-3.85% | 0.00 |-5.66% |6.38%|-6.94%* | 217 | -537%% | 4.30%*
25 [okan Bhendix P. 37.77% |-34.00%% |- 16,72+ -20.00%* | -27.72% |-27.00%%| -6.38%* |-6.38%*| 000 |-435%%| 330%% |-538%*
26 ﬁﬁﬁﬁg‘enmx“ 1628% | 0.00 | 8.62%% | 0.00 |12.36%%| 0.00 | -2.13% | -2.13% | -2.27% |-6.52%*| -2.20% |-4.30%*
27 g;lian Bhendix Ako- | 15 ggux| g 005+ 31,035 |-20.00% |-24.56%%|-14.00%%| 527 | 426 | -538 | -435 | -532 | -430
28 |Kokan Bhendi x Ako-11 | -5.60 | 0.00 | 000 |20.00%| -2.65 |10.00%%|-9.71%* | -1.06 |-11.00%*| -3.26* |-10.34%*| -2.15%
29 |Kokan Bhendi x Ako-1 | -10.71% | 0.00 |-21.43* |-12.00%*| -16.07* | -6.00%* | -5.32%* [-5.32%*| 0.01 | -326 | -2.20 | -4.30
30 |Kokan Bhendix Ako-2 | 0.07 | 000 | 007 | 000 | 000 | 000 | -962 | 0.00 | -800 | 0.00 | -8.82 | 0.00
31 [Kokan Bhendix Ako-7 | -23.21% |-14.00%*| -17.86 | -8.00%* |-20.54%*|-11.00%%| -9.26** | 4.26%* | -2.04 | 4.35 |-5.83** | 430
32 |Kokan Bhendi x Ako-10 | 16.28%% | 0.00 |13.64%%| 0.00 |[14.94%%| 000 |-4.26% [-426%% -2.27% |-6.52%*| -3.30%* |-538%*
33 [Kokan Bhendi x Ako-73 | 6.98%* | -8.00%* | -9.09%* [-20.00%*| -1.15 |-14.00%%| 2.13* | 2.13% | 4.55% | 0.00 | 3.30% | 1.08
34 |Kokan Bhendi x Ako-74 | 6.98%% | -8.00%* | 13.64%% | 0.00 |10.34%*|-4.00%* | -426 | -426 | -227 | -652 | -330 | -5.38
35 fz"i‘;‘anhendiXIC' 34.88% | 16.00%* [ 20.83%* | 16.00%* | 27.47* [ 16.00%* | -2.13 | -2.13 | 227* |-2.17%| 000 | -2.15
36 ?2091‘3*‘3“812““‘1”150 25.58%% | 8.00%% |22.73%% | 8.00%% | 24.14%% | 8.00%* |-13.21%%| 2.13% | -8.08% | -1.09 |-10.73%*|-1.61%*
SE+ 012 | 012 | 015 | 015 | 013 | 013 | 044 | 044 | 041 | 041 | 039 | 039
C.D.5% 025 | 025 | 030 | 030 | 026 | 026 | 088 | 0.88 | 083 | 083 | 079 | 0.79

BP-Better parent, SH-Standard heterosis
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Table 4: Heterosis (%) over better parent, and the commercial check for days to 50% flowering and days to first
harvest in okra

Sr.

Days to 50 % Flowering

Days to First harvest

No. Crosses 2023 2024 Pooled 2023 2024 Pooled
BP SH | BP | SH BP SH BP | SH | BP SH BP | SH

1 |Korchi x Phule Vimukta | 0.00 |-8.00%% | 2.21% | -8.00%* | 1.10 |-8.00%* [-10.69%*|-8.91**| -6.12 | -8.00 | -8.46 | -8.46
2 |Korchi x Arka Anamika | -3.26 | -11.00% | -0.01 |-10.00%*| -1.65 | -10.50 | -9.71%* [-7.92%%| -6.12 |-8.00%* | -7.96%* |-7.96+*
3 |Korchi x Ako-Red 600 | -6.00%* | -2.02% | -3.00%% | -4.02% | -4.50+* | -8.57%* |-4.95%| 000 | -1.00 | -4.41 | -2.99
4 |Korchi x Ako-11 -14.29%%(-10.00%% | -4.81%%| -1.00 |-9.57%* | -5.50%* |-14.16%*|-3.96%*| -1.82% | 8.00%* | -8.07** | 1.99%
5 |Korchi x Ako-1 714 | 900 | -3.19 | 900 | -521 | 900 | -2.92 | -099 | 3.06 | 100 | 000 | 0.00
6  |Korchi x Ako-2 833 | -1.00 |-1048| -6.00 | -9.39 | -350 |-12.28%*| -0.99 |-14.41% | -5.00 |-13.33*| -2.99
7 |Korchi x Ako-7 12.39% | -1.00 | -2.94% | -1.00 | -7.91% | -1.00 |-13.79%*| -0.99 | -826%* | 0.00 |-11.11%%| -0.50
8  [Korchi x Ako-10 -4.08%% | -6.00%% | -2.23% |-12.00%*| -2.67* | -9.00%* | -2.92% | -0.99 | -3.06% |-5.00%* | -2.99% | -2.99%
9 |Korchi x Ako-73 -10.42% | -14.00% | -1.12 | -11.00% | -5.91 |-12.50% | -9.71% | -7.92 | -6.12 | -8.00%* | -7.96%* |-7.96%*
10 |Korchi x Ako-74 -10.53%%[-15.00%%|-5.49%* | -14.00%*| -8.06%* |-14.50%*|-11.66%*|-9.90%* | -8.16+* |-10.00%*| -9.95%* |-9.95%*
11 |Korchi x IC-42472 “7.00%% | -7.00%% |-7.37%%|-12.00%% | 7.18%% | -9.50%* | -3.89% |-1.98%*| -1.02 |-3.00%* | -2.49% | -2.49%
12 |Korchi x EC- 3293384 [-14.81%*| -8.00%* |-0.91%%| -0.00%+* |-12.44%*| -8.50%* |-12.39%*|-1.98%*| -5.66%* | 0.00 |-9.13%* | -1.00
13 éilfn?l'kltf'zxphule 468 | 200 [-6.80%F| -4.00% [ -5.71%% | -1.00 | -3.57% | 6.93%* | -6.37+ | 3.00% |-4.95%* | 4.98%+
14 ::;?;k':'““ka 2.80% | 10.00%* | -2.92% | 0.00 | 000 | 5.00% | 1.79% [12.87+% -7.28%% | 2.00% | -2.70% | 7.46%*
15 |AKO-1-P-2x AkoRed | -655 | 0.00 |-583% -3.00% | -6.19% | -1.50 | -5.36 | 4.95 |-1091%| 2.00 |-8.11%* | 1.49
16 |AKO-1-P-2x Ako-11 | -6.55% | 0.00 |-3.85%¢| 000 |-476%%| 000 |-10.62%*| 0.00 | -8.19 | 1.00 | -942 | 0.0
17 |AKO-1-P-2 x Ako-1 -10.29%%| -4.00%% [-3.89%%| -1.00 |-7.14%* | -2.50% | -8.93%* | 099 | -546 | 400 | -721 | 249
18 |AKO-1-P-2 x Ako-2 2092 | 7.00% | 1.90 | 7.00%* | 047 | 7.00%* | 351 | 891 | -090 | 10.00 | -222 | 945
19 |AKO-1-P-2 x Ako-7 10.62%% 100 | -1.95 | 1.00 | -605% | 1.00 |-6.03%*|7.92%%| 273 | 7.00 | -4.00 |7.46%*
20 [AKO-1-P-2x Ako-10  [-11.22%%| -5.00%% | -11.66 | -9.00 [-11.43%%| -7.00 |-13.39%%|-3.96%%|-16.37+| -8.00%* |-14.86%*|-5.97#*
21 |AKO-1-P2x Ako-73  |-10.29%*| -4.00%* [-9.71%%| -7.00%* [-10.00%*| -5.50%* |-16.07%*|-6.93%*|-18.19%* |-10.00%*|-17.12%*| -8 46+*
22 |AKO-1-P-2x Ako-74 | -1029% | -4.00 | -3.89 | -1.00 | -7.14% | -2.50 |-18.75%*| -9.90% | -17.28% | -9.00%* |-18.02%%| -9.45*
23 |AKO-1-P-2 x IC-42472 | -2.81% | 4.00%% | 292 | 000 | -2.86 | 2.00 |-7.14%* | 2.97% | -9.10% | 000 |-8.11%* | 149
24 [ XEC 370%% | 4.00%%F | 292 | 000 | -2.86 | 2.00 | -3.54%% |7.92%% | 4555 | 5.00% | -3.60%% | 647
25 Eféiighe“dixp' -6.94%% | -6.00%* | -3.09% | -6.00%* | -5.05%* | -6.00%* | -1.00 | -0.99 | 2.04* | 000 | 050 | -0.50
26 ﬁﬁﬁﬁg‘enmx“ 2.98% | 2.00% |-4.12%%| -7.00%% | 3.54%% | -4.50%% | -2.08% | -2.97* | -6.12%* | -8.00%* | -4.52%* |-5.47+x
27 g;’é‘_a“Bhe“di"Ako' 397 | -3.00 | -404 | 500 | -352 |-4.00%* | -6.67%% | 2.97% | -3.03 |-4.00%* | -490 |-3.48%*
28 [Kokan Bhendi x Ako-11 | -6.67%% | -2.00% |-9.62%%| -6.00%* | -8.13%% | -4.00 |-14.16%%|-3.96%%|-14.55%*| -6.00%* |-14.35%* -4 98
29 |Kokan Bhendi x Ako-1 | -7.93%* | -7.00%* | -2.06* | -5.00%* | -5.05%* | -6.00%* | -5.95%* |-5.94%%| -5.10%* | -7.00%* | -5.53%* |-6.47+*
30 [Kokan Bhendix Ako-2 | -7.40 | 0.00 | -4.76 | 000 | -6.10 | 0.00 |-12.28%| -0.99 |-11.71%*| -2.00% |-12.00% | -1.49
31 [Kokan Bhendix Ako-7 | -9.73 | 2.00 [-1.96%| 0.00 | -605% | 1.00 | -6.90 | 693 | -092 | 8.00%* | -4.00 | 7.46
32 [Kokan Bhendi x Ako-10 | -7.93%% | -7.00%* |-8.25%*|-11.00+*| -8.08** | -9.00%* | -1.00 | -0.99 | 2.04* | 000 | 050 | -0.50
33 [Kokan Bhendi x Ako-73 | -4.96%* | -4.00%* |-5.15%%| -8.00%* | -5.05%* | -6.00%* | 6.92%* |6.93%*| 2.04% | 000 | 4.52% |3.48%x
34 [Kokan Bhendi x Ako-74 | -5.95 | -5.00 |-6.19%%| -9.00% | -6.06% |-7.00%* | -496 | -495 | -6.12 |-8.00%% | -5.53 | -6.47
35 fz"i‘;‘anhendiXIC' -7.93%% | J7.00%% |-6.19%%| -9.00%* | -7.07%* | -8.00%* | -1.00 | -099 | 1.02 | -1.00 | 0.00 | -1.00
36 ?2091‘3*‘3“812““‘1”150 -12.96%%| -6.00%* [-6.94%%| -6.00%* |-10.05%%| -6.00%* [-11.50%*| -0.99 | -6.60** | -1.00 |-9.13** | -1.00

SE+ 045 | 045 | 039 | 039 | 039 | 039 | 047 | 047 | 045 | 045 | 044 | 044

C.D.5% 090 | 090 | 079 | 079 | 079 | 079 | 095 | 095 | 091 | 091 | 088 | 0.8

BP-Better parent, SH-Standard heterosis
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