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ABSTRACT
A field experiment was carried out to evaluate the performance of 12 new entries of okra during 2019 and 2020 
at the Research Farm of Vegetable Science, CCS HAU, Hisar. In the present evaluation, during 2019, out of 12 
tested entries of okra, 19/OKYVRES-5 recorded the maximum fruit yield (116.4 q/ha) with no incidence of YVMV 
(0.0%) and f OELCV (0.0%), whereas the minimum yield (77.2 q/ha) with higher percentage of YVMV (13.4%) and 
OELCV (22.1%) was found in 19/OKYVRES-7. Likewise, during 2020, twelve entries of Okra were again tested, the 
maximum fruit yield (113.3 q/ha) with minimum incidence of YVMV (0.2%) and no incidence of  OELCV (0.0%) was 
recorded in 9/OKYVRES-5, whereas the minimum yield (72.4 q/ha) with maximum percentage of YVMV (19.6%) and 
OELCV (25.4%) was found in 19/OKYVRES-7. It may concluded that the newly developed variety 19/OKYVRES-5 
of okra has average fruit weight 114.85 q/ha and also reflected resistant against YVMV and OELCV, therefore, may 
recommended for commercial cultivation after testing it over the locations and years. 
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Introduction 
Today, the entire world is worried about the impact 

of climate change on plants including the vegetable 
crops. In the last 200 years, due to industrial revolution 
the climatic factor is changing very fast that’s why some 
of crops are facing problem of adaption in changed 
climate. (Arya et al., 2014). The effect of climate on 
vegetables production is associated to the variabilities 
in local climatic factors rather than in international 
climate patterns. The average temperature of earth crust 
has increased by 1 degree F in just over the last century 
(Arya et al., 2020). Consequently, researchers consider 
any assessment has to be individually considering each 
location. Therefore, to face the challenges of climate 
change, concerted efforts are needed to evaluate, the 

released varieties of vegetable crops against the stressed 
environment. 

Okra (Abelmoschus esculentus L. Moench) is one 
of the most important export oriented vegetable crop 
of India (Desh Raj et al., 2013 and 2014). It ranks first 
in vegetable production with 6095 thousand tonnes 
(Anonymous, 2018a). In India, it is commonly grown 
in the states of Maharashtra, Gujarat, Karnataka, TN, 
Punjab, Haryana, UP, Bihar, WB and Odisha (Swarup, 
2006). In Haryana, it is grown for its tender immature 
green fruits which are cooked in curry as well as in 
soups. The roots and stem are used for clearing cane 
juice during preparation of jaggary. Its dry seeds 
contain 13-22% edible oil and 20-24% protein. Its 
seed cake is also used as animal feed. The dry fruit 
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shell and stem contain crude fibers which are used in 
manufacture of paper and cardboard. Okra has certain 
medicinal values like curing ulcers and relief from 
haemorrhoids. It is beneficial to people suffering from 
leucorrhoea and general weakness. The high iodine 
content in its fruits is considered useful to control goiter 
(Thamburaj and Singh, 2018). It is very important 
source of protein, carbohydrates, vitamin A, Vitamin 
C, Ca, K, Mg, and several other mineral elements, 
which generally found missing in our daily food. In 
addition to dietary benefits, okra is also serves a good 
medicine in case of peptic ulcer problems as it is one 
of the cheap source of plasma replacement in our body 
fluid system (Makinde et al., 2022).

For profitable commercial production of any 
vegetable crop, the high yielding and disease resistant 
variety is the first basic requirement of vegetable 
growing farmers (Majoka et al., 2021; Oo et al., 
2022). Therefore, to achieve the maximum yield 
production for a variety identify the specific sowing 
duration under a set of specific climatic conditions. 
The assessment of available vegetable crop varieties 
under different environments provides valuable 
information to the scientist for further improvement 
in yield (Vu et al., 2017; Oo et al., 2023). In India, 
okra cultivation is influenced by several abiotic and 
biotic agents and significant fruit yield reduction has 
been noticed (Sanwal et al., 2016). These constraints 
further increase with increasing cropping intensity of 
very few HYV. Under this critical situation, fruit yield 
and quality can be improved by addressing the key 
factors responsible for yield losses, i.e. viral diseases 
(Sanwal et al., 2014). Among the viruses affecting the 
okra, YVMV and OELCV causes big losses in okra 
cultivation. Therefore, in the present investigation, 
twelve newly developed entries were evaluated for 
yield and its contributing triats and against YVMV 
and OELCV diseases.

Materials and Methods
A field experiment was planned to evaluate the 

performance of twelve okra new entries during seasons 
of 2019 and 2020 at the Research Farm of Vegetable 
Science, CCS Haryana Agricultural University, Hisar, 
India in RBD with three replications. The experimental 
location in Hisar is situated at the latitude of 29º 10’ 
N, the longitude of 75º46’ E and at an altitude of 215.2 
m above mean sea level on South-Western edge of 
the Rajasthan state and at a remoteness of about 175 
kilometers in West direction, New Delhi. This region 
is characterized as semi-arid climate along with hot 
and dry winds during summer and dry severe cold in 
winters which are common features of this region. The 

temperature in this area exhibit wide range from 44-
48ºC in summer season and as low as up to freezing 
point accompanied with chill frost in the winter season 
(Majoka et al., 2021). Highest rainfall in this area is 
received during the months of July to September with 
showers in the month of January to late spring. In the 
present experiment, each entry was accommodated 
in plot size of 3.0 m x 2.7 m with spacing 60 cm 
x 45 cm and all the good cultural practices were 
followed to raise the okra crop (Anonymous, 2023). 
The observations were recorded on five competitive 
plants in each treatment for fruit length (cm), average 
fruit weight (g), fruit yield per plant (kg), YVMV (%) 
and OELCV (%). The data was subjected to the RBD 
statistical analysis as per procedure suggested by Panse 
and Sukhatme, 1985.

Results and Discussion
The analysis of variance (ANOVA) for number 

of fruits per plant, fruit length, average fruit weight 
(g), fruit yield (q/ha), YVMV (%) and OELCV (%) 
reflected the significant differences among the entries 
of okra under the present investigation.

Number of fruits per plant
The results of present investigation are presented 

in Table 1. Out of 12 tested entries of Okra, during 
2019, maximum no. of fruits per plant 24.03 was 
recorded by 19/OKYVRES-5 which was at par 
with 19/OKYVRES-9 (20.62) and followed by 
19/OKYVRES-13 (19.29), 19/OKYVRES-11 (16.91), 
19/OKYVRES-2 (15.43). During 2020, maximum 
no. of fruits per plant 21.10 was recorded in 19/
OKYVRES-5 followed by 19/OKYVRES-9 (17.45), 
19/OKYVRES-13 (16.60), 19/OKYVRES-11 (13.80), 
19/OKYVRES-2 (13.41). Based on the average of 
both the years, maximum no. of fruits per plant 22.57 
was recorded in 19/OKYVRES-5 followed by 19/
OKYVRES-9 (19.04), 19/OKYVRES-13 (17.95), 19/
OKYVRES-11 (15.36) and 19/OKYVRES-2 (14.42). 
Similar findings were also reported by Batra and Singh. 
2000; Rashid et al., 2002 and Malshe et al., 2016. While 
working on cowpea, Vu et al. (2019) also revealed 
the lot of variations in fruit yield and reported some 
promising genotypes.

Fruit length (cm)
The data presented in Table 1 revealed that out of 

12 tested entries of Okra, during 2019, maximum fruit 
length 11.30 cm was recorded by 19/OKYVRES-8 
which was at par with 19/OKYVRES-5 (11.00 cm) 
and followed by 19/OKYVRES-13 (10.40 cm), 19/
OKYVRES-2 (10.00 cm), 19/OKYVRES-6 (9.80 cm). 
During 2020, maximum fruit length 11.10 cm was 
recorded in 19/OKYVRES-8 which was at par with 
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19/OKYVRES-5 (10.70 cm), 19/OKYVRES-13 (10.60 
cm) and followed by 19/OKYVRES-2 (9.80 cm), 19/
OKYVRES-7 (9.50 cm) and 19/OKYVRES-9 (9.50 
cm). Based on the average of both the years, maximum 
fruit length 11.20 cm was recorded in 19/OKYVRES-8 
followed by 19/OKYVRES-5 (10.80 cm), 19/
OKYVRES-13 (10.55 cm), 19/OKYVRES-2 (9.90 cm), 
and 19/OKYVRES-6 (9.45 cm). Similar findings were 
also reported by Batra and Singh. 2000; Rashid et al., 
2002 and Malshe et al., 2016.

Average fruit weight (g)
The data on average fruit weight of okra presented 

in Table 2 shows that during 2019, maximum average 
fruit weight 12.40 g was recorded in 19/OKYVRES-5 
which was at par with 19/OKYVRES-7 (12.10 g) 
and followed by 19/OKYVRES-13 (11.10 g), 19/
OKYVRES-1(10.90 g) and 19/OKYVRES-2 (10.70 g). 
During 2020, maximum average fruit weight 11.80 g 
was recorded in 19/OKYVRES-5 which was at par 
with 19/OKYVRES-13 (11.50 g), 19/OKYVRES-7 
(11.40 g), 19/OKYVRES-2 (10.70 g) and 19/
OKYVRES-9 (10.70 g). Based on the average of both 
the years, maximum fruit length 12.10 g was recorded in 
19/OKYVRES-5 followed by 19/OKYVRES-7 (11.75 
g), 19/OKYVRES-13 (11.30 g), and 19/OKYVRES-2 
(10.70 g). Above finding were supported by Abdul et 
al., 2004 and Malshe et al., 2016.

Fruit yield (q/ha)
Data on fruit yield of okra is depicted in Table 2 

for the year 2019 and 2020. Out of 12 tested entries 
of Okra, during 2019, maximum average fruit yield 
116.40 q/ha was recorded in 19/OKYVRES-5 followed 
by 19/OKYVRES-9 (108.00 q/ha), 19/OKYVRES-13 
(107.20 q/ha), 19/OKYVRES-2 (102.20 q/ha) and 19/
OKYVRES-11(101.20 q/ha). During 2020, maximum 
average fruit yield 113.30 q/ha was recorded in 
19/OKYVRES-5 followed by 19/OKYVRES-9 
(106.10 q/ha), 19/OKYVRES-13 (104.10 q/ha), 19/
OKYVRES-11 (103.00 q/ha) and 19/OKYVRES-2 
(100.30 q/ha). Based on the average of both the years, 
maximum average fruit yield 114.85 q/ha was recorded 
in 19/OKYVRES-5 followed by 19/OKYVRES-9 
(107.05 q/ha), 19/OKYVRES-13 (105.65 q/ha), 19/
OKYVRES-11 (102.10 q/ha) and 19/OKYVRES-2 
(101.25 q/ha). Similar findings were also reported by 
Abdul et al., 2004 and Malshe et al., 2016. Singh et 
al., (2024) evaluated 10 hybrids of okra and reported 
that the hybrid Amanat was found to be best in term 
of fruit yield production.

YVMV (%)
The information in disease incidence is presented 

in Table 3 for year 2019 and 2020. During 2019, no 
incidence of YVMV was noticed in 19/OKYVRES-5 

and very low incidence of YVMV was observed in 19/
OKYVRES-13 (1.20%), 19/OKYVRES-2 (2.30%), 
19/OKYVRES-11 (2.50%) and 19/OKYVRES-9 
(3.20%). During 2020, lowest incidence (1.20%) of 
YVMV was observed in19/OKYVRES-5 followed by 
19/OKYVRES-13 (2.70%), 19/OKYVRES-11 (3.40%), 
19/OKYVRES-10 (5.90%) and 19/OKYVRES-2 
(6.10%). Based on the average of both the years, 
lowest incidence (0.60%) of YVMV was observed 
in 19/OKYVRES-5 followed by 19/OKYVRES-13 
(1.95%), 19/OKYVRES-11 (2.95%), 19/OKYVRES-2 
(4.20%) and 19/OKYVRES-10 (5.35%). Above finding 
were supported by Singh et al., 2002; Zulfequar and 
Patil, 2004; Sanwal et al., 2014 and Malshe et al., 2016.

OELCV (%)
Out of 12 tested entries of Okra, during 2019, no 

incidence of OELCV was noticed in 19/OKYVRES-2, 
19/OKYVRES-5, 19/OKYVRES-6, 19/OKYVRES-9, 
19/OKYVRES-10 and 19/OKYVRES-13. In addition 
to this, low incidence (2.70%) of YVMV was observed 
in 19/OKYVRES-3 followed by 19/OKYVRES-11 
(2.90%), and 19/OKYVRES-1 (3.50%). During 
2020, zero incidence of OELCV was noticed in 19/
OKYVRES-2, 19/OKYVRES-5, 19/OKYVRES-6, 
19/OKYVRES-9, 19/OKYVRES-10 and 19/
OKYVRES-13. In addition to this, low incidence 
3.10% was seen in 19/OKYVRES-12 followed by 
19/OKYVRES-3 (3.30%) and 19/OKYVRES-11 
(3.40%). Based on the average of both the years, zero 
incidence of OELCV was noticed in 19/OKYVRES-2, 
19/OKYVRES-5, 19/OKYVRES-6, 19/OKYVRES-9, 
19/OKYVRES-10 and 19/OKYVRES-13. In addition 
to this, low incidence (3.0%) of YVMV was observed 
in 19/OKYVRES-3 followed by 19/OKYVRES-11 
(3.15%), and 19/OKYVRES-1 (3.85%). Above finding 
were supported by Singh et al., 2002; Zulfequar and 
Patil, 2004; Sanwal et al., 2014.

Out of 12 tested entries of Okra, during 2019, the 
maximum fruit yield (116.40 q/ha) with no incidence of 
YVMV and OELCV was recorded in 19/OKYVRES-5, 
whereas the minimum yield (77.2 q/ha) with higher 
percentage of YVMV (24.7%) and OELCV (5.2%) 
was found in 19/OKYVRES-8. Likewise, during 2020, 
Twelve entries of Okra were tested, the maximum fruit 
yield (113.3 q/ha) with minimum incidence of YVMV 
(1.2%) and no incidence of OELCV was recorded in 
19/OKYVRES-5, whereas the minimum yield (72.4 
q/ha) with maximum percentage of YVMV (27.4%) 
and OELCV (6.8%) was found in 19/OKYVRES-8. 
However, maximum incidence of OELCV (22.1 
and 25.4% resp.) was recorded in 19/OKYVRES-7 
during both the years. Singh et al., (2024) evaluated 10 
hybrids were Anmol, Aryushi, Super Sneha, Sonali-99, 
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Sharmili, Julie, Amanat, Karishma, Nandini-7080, Best 
Green-11 Prayagraj agro climatic conditions reported 
that the hybrid Amanat was found to be best in term 
of vegetative parameters, quality parameters, yield.

In India, Okra fruit yield loss is directly associated 
with viral disease, probably due to favorable tropical 
warm climatic conditions for the survival of whitefly 
vector. In addition to this, the overlapping and mixed 
cropping pattern favors the growth of whitefly vector. 
Therefore to overcome the yield losses in okra, 
development of new resistant varieties is the eco-
friendly, economical and practical way (Sanwal et 
al., 2014 and 2016). Therefore, development of new 
variety 19/OKYVRES-5 with maximum average 
fruit yield 114.85 q/ha accompanied with resistance 
against YVMV and OELCV may recommended 
for commercial cultivation after testing it over the 
locations and years. The disease incidence of YVMV 
and OELCV was found negatively correlated with yield 
during both the seasons (Fig. 3a-d). As the diseased 
plant photosynthetic capacity is decreased which 
ultimately leads to reduction in yield. During second 
year, rainfall was less and almost season was dry, which 
fevers the growth of white flies - a vector responsible 
for transmission of viral diseases. Only the resistance 
genotype e.g. 19/OKYVRES-5 performed better 
results. Therefore, it can be utilized to develop the 
resistant genotypes of okra for commercial cultivation 

in era of climate change.
The increase in okra yield, under Hisar climatic 

conditions can be credited to several environmental 
factors and the characteristics of the okra cultivars 
themselves. Firstly, Hisar climatic is characterized by 
warm temperatures, low rains, and fertile soils that 
is optimum for okra growth and yield. The newly 
developed varieties may have improved resistance 
against disease, tolerance to climatic up and downs, 
and leads to healthier crop growth and increased 
yield. 

Conclusion 
It may concluded that the newly developed variety 

19/OKYVRES-5 of okra has average fruit yield 114.85 
q/ha and also resistant against YVMV and OELCV 
diseases, therefore, may recommended for commercial 
cultivation after testing it over the locations and years. 
The disease incidence of YVMV and OELCV was 
found negatively correlated with yield. Therefore, there 
is an urgent to develop the resistant genotypes of okra 
for commercial cultivation in era of climate change.
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Figure 2. Weather parameters recorded during season 2020.

Figure 3a. Correlation between yield and YVMV (%) 
during 2019.

Figure 3c. Correlation between yield and OELCV 
(%) during 2019.

Figure 3b. Correlation between yield and YVMV (%) 
during 2020.

Figure 3d. Correlation between yield and OELCV 
(%) during 2020
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Fig. 3c. Correlation between yield and OELCV (%) during 2019 
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Serial
Number EntriesEntries

No. of Fruits/plantNo. of Fruits/plant Fruit Length (cm)Fruit Length (cm)

20192019 20202020 MeanMean 20192019 20202020 MeanMean

11 19/OKYVRES-119/OKYVRES-1 14.1214.12 10.3210.32 12.2212.22 9.609.60 9.109.10 9.359.35

22 19/OKYVRES-219/OKYVRES-2 15.4315.43 13.4113.41 14.4214.42 10.0010.00 9.809.80 9.909.90

33 19/OKYVRES-319/OKYVRES-3 14.6114.61 11.2411.24 12.9312.93 8.808.80 9.309.30 9.059.05

44 19/OKYVRES-519/OKYVRES-5 24.0324.03 21.1021.10 22.5722.57 11.0011.00 10.7010.70 10.8010.80

55 19/OKYVRES-619/OKYVRES-6 13.8913.89 10.1410.14 12.0112.01 9.809.80 9.109.10 9.459.45

66 19/OKYVRES-719/OKYVRES-7 8.858.85 8.108.10 8.488.48 8.408.40 9.509.50 8.958.95

77 19/OKYVRES-819/OKYVRES-8 11.8611.86 10.5010.50 11.1811.18 11.3011.30 11.1011.10 11.2011.20

88 19/OKYVRES-919/OKYVRES-9 20.6220.62 17.4517.45 19.0419.04 9.009.00 9.509.50 9.259.25

99 19/OKYVRES-1019/OKYVRES-10 14.3514.35 10.9210.92 12.6312.63 7.907.90 7.707.70 7.807.80

1010 19/OKYVRES-1119/OKYVRES-11 16.9116.91 13.8013.80 15.3615.36 8.508.50 9.009.00 8.758.75

1111 19/OKYVRES-1219/OKYVRES-12 12.9612.96 13.1013.10 13.0313.03 7.707.70 9.109.10 8.408.40

1212 19/OKYVRES-1319/OKYVRES-13 19.2919.29 16.6016.60 17.9517.95 10.4010.40 10.6010.60 10.5510.55

MeanMean 15.5815.58 13.0613.06 14.3214.32 9.379.37 9.549.54 9.459.45

RangeRange 8.85 - 24.038.85 - 24.03 8.1 - 21.108.1 - 21.10 8.48 -22.578.48 -22.57 7.70 - 11.307.70 - 11.30 7.70 - 11.107.70 - 11.10 7.80 - 11.207.80 - 11.20

CD (5%)CD (5%) 2.752.75 2.292.29 2.522.52 0.600.60 1.001.00 0.800.80

Serial
Number Entries

Average fruit weight (g) Fruit yield (q/ha)

2019 2020 Mean 2019 2020 Mean

1 19/OKYVRES-1 10.90 9.60 10.25 89.90 84.10 87.00

2 19/OKYVRES-2 10.70 10.70 10.70 102.20 100.30 101.25

3 19/OKYVRES-3 10.10 10.10 10.10 100.20 98.20 99.20

4 19/OKYVRES-5 12.40 11.80 12.10 116.40 113.30 114.85

5 19/OKYVRES-6 10.30 9.80 10.05 94.90 88.20 91.55

6 19/OKYVRES-7 12.10 11.40 11.75 85.30 86.10 85.70

7 19/OKYVRES-8 10.00 10.50 10.25 77.20 72.40 74.80

8 19/OKYVRES-9 10.50 10.70 10.60 108.00 106.10 107.05
9 19/OKYVRES-10 8.90 8.50 8.70 98.30 96.60 97.45
10 19/OKYVRES-11 9.90 10.10 10.00 101.20 103.00 102.10
11 19/OKYVRES-12 9.60 9.60 9.60 83.70 79.30 81.50
12 19/OKYVRES-13 11.10 11.50 11.30 107.20 104.10 105.65

Mean 10.54 10.36 10.45 97.04 94.31 95.68

Range 8.90- 12.4 8.50- 11.8 8.70-12.10 77.2- 116.4 72.4- 110.3 74.8- 113.35

CD (5%) 1.20 1.60 1.40 7.30 6.70 7.00

Table 1. Performance of okra entries for no. of fruits per plant and fruit length (cm) at Hisar.

Table 2. Performance of okra entries for average fruit weight (g) and fruit yield (q/ha) at Hisar.
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Serial
Number Entries

YVMV (%) OELCV (%)

2019 2020 Mean 2019 2020 Mean

1 19/OKYVRES-1 10.90 13.30 12.10 3.50 4.20 3.85

2 19/OKYVRES-2 2.30 6.10 4.20 0.00 0.00 0.00

3 19/OKYVRES-3 3.60 7.20 5.40 2.70 3.30 3.00

4 19/OKYVRES-5 0.00 1.20 0.60 0.00 0.00 0.00

5 19/OKYVRES-6 4.60 8.40 6.50 2.90 3.40 3.15

6 19/OKYVRES-7 13.40 19.60 16.50 22.10 25.40 23.75

7 19/OKYVRES-8 24.70 27.40 26.05 9.20 10.80 10.00

8 19/OKYVRES-9 3.20 7.80 5.50 0.00 0.00 0.00

9 19/OKYVRES-10 4.80 5.90 5.35 0.00 0.00 0.00

10 19/OKYVRES-11 2.50 3.40 2.95 0.00 0.00 0.00

11 19/OKYVRES-12 13.80 15.20 14.50 8.20 3.10 5.65

12 19/OKYVRES-13 1.20 2.70 1.95 0.00 0.00 0.00

Mean 7.08 9.85 8.47 4.05 4.18 4.12

Range 0.00 -24.70 1.20 -27.40 1.95 -26.05 0.00 -22.10 0.00 -25.40 0.00 -23.75

Table 3. Performance of okra entries for YVMV (%) and OELCV (%) at Hisar.
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