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EFFECT OF PLANT GROWTH REGULATORS ON THE
PERFORMANCE OF LADY’S FINGER (Abelmoschus esculentus L.)

M. MONIRUZZAMAN! AND R. KHATOON?

Abstract

Field experiments were conducted at the Plant Physiology Field of Horticulture
Research Centre (HRC) of Bangladesh Agricultural Research Institute (BARI),
Gazipur during the summer seasons of 2022 and 2023 to study the effect of plant
growth regulators (PGRs) on the growth and yield of lady’s finger. Two okra
varieties, namely BARI Dheros-2 and OK-1820 were sprayed with seven PGRs
treatments viz., two levels (100 and 200 ppm) of naphthalene acetic acid (NAA),
two levels (100 and 200 ppm) gibberellic acid (GAs) and two levels (200 and 400
ppm) of chlorocholine chloride (CCC) concentrations at 4 weeks after seed
sowing, first flowering and 3 weeks after first flowering stages. The control plots
were treated with tap water. The experiment was conducted in a split-plot design
with three replications allocating varieties in main plot and PGR treatments in sub
plots. The plant height, leaf area index (LAI), dry weight/plant, fruit length, fruit
diameter, individual fruit weight, number of fruits/plant and weight of fruits/plant
were the maximum for 100 ppm GA; followed by 200 ppm GAgzin both BARI
Dheros-2 and OK-1820 in two years. The highest fruit yield per hectare (21.10 t
in BARI Dheros-2 and 21.74 t in OK-1820 during 2022, and 29.11 t/ha in BARI
Dheros-2 and 29.22 t/ha in OK-1820 during 2023) was recorded with the
application of 100 ppm GA3 which was followed by 200 ppm GA3 (19.88 t/ha in
BARI Dheros-2 and 20.87 t/ha in OK-1820 during 2022, and 28.37 t/ha in BARI
Dheros-2 and 28.75 t/ha during 2023) and 400 ppm CCC (27.03 t/ha in BARI
Dheros-2 and 26.88 t/ha in OK-1820 during 2023). The BARI Dheros-2, recorded
the maximum average fruit yield for 100 ppm GA3; (25.11 t/ha) followed by 200
ppm GA; (24.13 t/ha) and 400 ppm CCC (21.34 t/ha) while in OK-1820, 25.48,
24.81 and 23.25 t/ha average fruit yield were found in 100 ppm GAs, 200 ppm
GA; and 400 ppm CCC, respectively. Both the varieties provided with the
maximum gross margin while treated with GA; @ 100 ppm (Tk. 4, 52,237/ha
from BARI Dheros-2 and Tk. 4, 61,612/ha from OK-1820). The highest BCR
(3.94) was recorded for CCC @400 ppm in OK-1820 and BCR 3.62, 3.67 and
3.58 were for 400 ppm CCC, 200 ppm CCC and 100 ppm GA; from BARI
Dheros-2, respectively. It might be recommended that spraying of 400 ppm CCC
or 100 ppm GAg; singly in 3 equal sprays at 4 weeks after sowing, at flowering
and 3 weeks after first flowering would be optimum for maximum fruit yield and
highest return of lady’s finger.
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Introduction

Okra [Abelmoschus esculantus (L.) Moench] is a very popular summer vegetable
crop widely cultivated all over Bangladesh. It is locally known as “Dheros” which
belongs to the family Malvacae and can be grown under a high temperature range
0f 24-27°C. However, it is extremely sensitive to frost and temperature below 12°C
and seeds germinate poorly at ground temperature of 20 °C or less (Anon., 2012).
Okra pod contains good amount of potassium, calcium, magnesium, phosphorus,
vitamin 'A" and 'C'. One hundred gram of fresh pod of okra has around; 1.9 g of
protein, 0.2 g fat, 6.4 g carbohydrate, 0.7 g minerals and 1.2 g fiber (Tiwari et al.,
1998). In the year 2022-23, the total production of okra was 96 thousand tons from
12.56 thousand hectares of land with an average yield of 7.64 t ha* (BBS, 2024).

The average Yyield of okra in our country is very low compared to the other okra
growing countries such as India (12.18 t/ha), Pakistan (11.19 t/ha), Egypt (13.84
t/ha) and Ghana (21.35 t/ha) (Anon., 2022; Vanitha et al., 2013). Plant growth
regulators (PGRs) can profoundly influence the growth and differentiation of
various parts of plant. The activities of PGs depend on their concentration and
environmental factors affecting their absorption and plant’s physiological state.
PGRs have the ability to effect cell division, cell structure, cell expansion, cell
function, and mediate environmental stress even at low concentrations (Shagufta
et al., 2019). Its use in crop promotes growth along the longitudinal area, increase
number of branches, early flower initiation, fruit set, fruit quality and subsequently
contributes towards higher production when applied at various concentrations
(Maity et al., 2016). Among the several growth substances, gibberellic acid (GAs)
naphthalene acetic acid (NAA) and chlorocholine chloride (CCC) are found very
promising and these are being used in Okra (Gadade et al., 2017; Meena et al.,
2017; Bhagure and Tambe, 2013; Maity et al., 2016; Pateliya et al., 2014; Mondal
et al., 2012). The role of GAs in cell elongation in plant has been well established
which resulted in increasing the plant height. Contrary to GAs and NAA, CCC has
been found to retard plant growth by reducing internodes length (Moulana et al.,
2020) who observed 17% decrease in internode length at 90 days after sowing
(DAS). However, there is little information available on the effect of growth
regulators on the growth and yield of okra in Bangladesh. In view of the above
facts, the present experiment was conducted to find out a suitable dose of GAs,
NAA and CCC on the growth, yield and quality of okra with economic return.

Materials and Methods

The experiment was conducted at the research field of plant physiology section of
HRC (23°59'33" N latitude and 90°24'37.95" E longitude) during the summer
season of 2022 and 2023. The experiment was laid out in a split plot design with
three replications. The experiment consisted of 7 PGRs treatments viz., T, = tap
water as control, T, = 100 ppm naphthalene acetic acid (NAA), Ts = 200 ppm
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NAA, Ts = 100 ppm gibberellic acid (GA3), Ts = 200 ppm GAs, Ts = 200 ppm
chlorocholine chloride (CCC) and T7 = 400 ppm CCC and two varieties viz., Vi =
BARI Dheros-2 and V, = Ok-1820 (Ispahani). The treatment 200 ppm GA; was
selected as one of the treatments after reviewing the literature cited in different
journals according to Shahid et al. (2013), Gadade et al (2017) and Baraskar et al.
(2018) who all selected 200 ppm GA; as one of the treatments for their experiments
on okra. The unit plot size was 2.00 m x 2.00 m (4.0 m?) having 16 plants. Manures
and fertilizers were applied to the soil @ 5000 kg Cowdung, 200 kg N, 150 kg P,
150 kg K, and 20 kg S per hectare. The source of N, P, K and S were Urea, TSP,
MoP and gypsum. The total amount of cowdung, TSP, gypsum and one-fourth
guantity of urea and MoP were applied prior to planting seeds and the remaining
three- fourth quantity of Urea and MoP was top dressed into three equal
installments 30, 45 and 60 days after transplanting. Seeds of two okra varieties
were dibbled at the rate of 2 seeds/hill on 12 April 2022 and 16 April 2023
maintaining 50 x 50 cm plant spacing. Prior to planting, seeds were soaked in tap
water for 24 hours for uniform and better germination. After germination the
seedlings were thinned out to one seedling in each hole. The harvesting of green
fruits was done every alternate day. The experiments were completed on 22 July
2022 and 26 July 2023. The control plants were sprayed with tap water, whereas
aqueous solutions of NAA, CCC and GA;were sprayed thrice on the plants i.e. at
4 weeks after sowing, 1% flowering and three weeks after 1% flowering. Trix was
added to the solutions as a surfactant for the uniform spread of chemicals and
moisture on leaves. In the first year, both varieties were attacked by Jassids 35 days
after sowing (DAS) and by red mite 55 DAS. To control Jassids Admire (ai:
Imidacloprid 70% WG) was sprayed @ 1.0 ml/L of water thrice at 10 days interval
starting from the infestation; whereas, to control red mite Vertimec 1.8 EC (ai:
Abamectin) was sprayed two times at an interval of 15 days starting from the
infestation. In the 2" year no infestation of insect and mites was seen because
admire and omite (ai: Propargite 57% EC) were sprayed to the crops thrice at 15
days interval starting from 30 DAS. The data were recorded on plant height at
the last harvest, leaf area index, dry weight/plant, fruit length, fruit diameter,
individual fruit weight, number of fruits/plants, weight of fruits/plant, and fruit
yield/ha. Plot yield was converted to per hectare yield. The following equation
was used to calculate the leaf area (LA) of each leaf: LA (m?) = L x W x k (1)
Where, L =leaf length (m) W = leaf width (m). k= 0.62 for okra (Musa and Usman,
2016). To obtain the total leaf area per plant, the specific leaf area LA was
multiplied by the number of leaves counted. The LAI was then determined by
dividing the leaf area by the ground area of the plant.

Recorded data were statistically analyzed by MSTAT-C and mean separation was
done by Tukey W test at 5% level of probability. Cost-return analysis was also
done considering the average yield of 2022 and 2023 for each variety.
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Results and Discussion
Growth characters

Plant height, Leaf Area Index (LAI) and dry weight/plant were significantly
influenced by different plant growth regulator treatments (Table 1). In 2022 the
maximum plant height at last harvest was obtained from 100 ppm GA;(159.20 cm
in BARI Dheros-2 and 142.87 cm in OK-1820 whereas, during 2023, 178.21 cm
in BARI Dheros-2 and 168.17 cm in OK-1820. In 2023, in the case of BARI
Dheros-2, plant height at 100 ppm GAs was identical with that of 200 ppm. The
lowest plant height was recorded from 400 ppm CCC in both varieties in both 2022
and 2023 because a spray of 400 ppm CCC produced an inhibitory effect on plant
height that produced shorter plant compared to control treatment. Kuswaha et al.
(2020) reported that highest plant height at 90 DAS (96.17 cm) and maximum
number of leaves (23.79/Plant) from 100 ppm GAa.

In BARI Dheros-2, during 2022, maximum leaf area index was noticed in 100 ppm
GA; (6.19) which was statistically similar to 200 ppm GA; (6.03) and the lowest
from control 400 ppm CCC (4.70). In OK-1820, during 2022 maximum leaf area
index was recorded from 100 ppm GA; (5.71) followed by 200 ppm GA; (5.15)
and the lowest from 400 ppm CCC. But during 2023, in OK-1820 the highest LAI
was observed from 100 ppm GA; (8.43 and 7.18, respectively) followed by 200
ppm GAz (7.47 and 6.05, respectively) and the lowest LAI from control treatment.
Konyeha and Alatise (2013) obtained leaf area index (LAI) of 3.19 to 4.40 for
lady’s finger at 7 WAP (weeks after planting) at irrigated condition using 60 cm x
30 cm spacing in Nigeria. Baraskar et. al. (2018) reported that plant height, number
of branches per plant, number of leaves per plant, leaf area, fresh weight per plant.

In both the varieties during 2022 and 2023, maximum dry weight/plant was
observed from 100 ppm GA;(213.10g and 165.3 g in BARI Dheros-2 and 274.31
g and 237.39 g in OK-1820) and the lowest from 400 ppm CCC in BARI Dheros-
2 and OK-1820 during 2022, whereas the lowest dry weight/plant was found in
400 ppm CCC treatment in both the varieties during 2023. The increase of growth
characters like plant height, LAl and dry weight/plant might be due to that GA3;
could be involved in many aspects of plant growth and development, such as cell
enlargement, internodes elongation, stimulated RNA and protein synthesis and
thereby leading to enhanced growth and development (Yamaguchi and Kamiya,
2000). The results of better performance of okra under growth regulator treatments
might be due to the consequence of growth regulators on cell elongation,
stimulated RNA and protein synthesis, and better diversion of food material
towards flowering and fruiting. The positive influence of plant growth regulators
on growth and yield of okra was in agreement with Kokare et al. (2006) and
Nawalkar et al. (2007). Rajappa et al. (2020) obtained highest plant height (102.38
cm), leaf area/plant (1124.87 ¢cm?) from 150 ppm sprayed 30 days after sowing
when 150 ppm GAs, 150 ppm NAA and 100 ppm IAA were used. Chowdhury et
al. (2014) reported that application of GAz @ 100 ppm produced maximum plant
height, number of leaves/plant, number of internodes, fresh weight and dry
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weight/plant. Kuswaha et al. (2020) reported that highest plant height at 90 DAS
(96.17 cm) and maximum number of leaves (23.79/Plant) from 100 ppm GAa.

Fruit yield and yield components

During 2022 maximum fruit length was obtained from 100 ppm GA3(13.07 cmin
BARI Dheros-2 and 13.40 cm in 20K-1820) which was closely followed by 200
ppm GA:s only in BARI Dheros-2 (13.04 cm) (Table 2). The lowest fruit length of
BARI Dheros-2 was noted in control treatment. In 2023, the maximum fruit length
was recorded from 200 ppm GA; (16.40 cm in BARI Dheros-2 and 16.38 cm in
OK-1820) which was closely followed by 100 ppm GAs; (16.07 cm in BARI
Dheros-2 and 16.29 cm in OK-1820), 100 ppm NAA (15.83 cm in BARI Dheros-
2 and 15.85 cm in OK-1820) and 400 ppm CCC (15.81 cm in BARI Dheros-2 and
15.45 cm in OK-1820) and the lowest from control (Table 2). Application of 400
ppm CCC gave the maximum fruit diameter (15.77 and 15.23 cm in BARI Dheros-
2 and OK-1820, respectively during 2022; 15.40 and 15.99 cm in BARI Dheros-2
and OK-1820, respectively during 2023). During 2022 spraying of 100 ppm GA3
also gave similar fruit diameter (15.15 cm) as 400 ppm CCC recorded (15.23 cm)
in OK-1820. In 2023, 100 ppm GAsregistered fruit diameter (14.96 cm in BARI
Dheros-2 and 15.91 cm in Ok-1820, which were identical with 400 ppm CCC and
the lowest from control in both varieties during both years. In BARI Dheros-2,
during 2022 maximum individual fruit weight was recorded from 100 ppm GA;
(20.33 g) which was identical to 200 ppm GA;z (19.93g) and followed by 200 ppm
NAA and 400 ppm CCC and the lowest from control, whereas in OK-1820 the
highest individual fruit weight was obtained from 100 ppm GA3; (21.13 g) which
was followed by 200 ppm GA; (19.73g), 100 ppm NAA (19.60g) and 200 ppm
NAA (19.53g) and the lowest from control in BARI Dheros-2.

In 2022 the maximum number of green fruits/plants was harvested with the
application of 100 ppm GA; (37.90 in BARI Dheros-2 and 45.70 in OK-1820),
which was followed by 200 ppm GAs (35.70 in BARI Dheros-2 and 42.30 in OK-
1820) and 100 ppm NAA in OK-1820, while minimum number of fruits/plants was
recorded in control in both varieties (Table 2). In 2023, the highest number of green
fruits/plant was obtained from 100 ppm GA3 (65.30 in BARI Dheros-2 and 66.06
in OK-1820) which was statistically similar to 200 ppm GAs only in OK-1820
(63.66/plant) and the lowest number of green fruits was recorded from control in
both the varieties. Maximum weight of fruits/plant was recorded from 100 ppm
GA:z (546.0 g in BARI Dheros-2 and 739.5 g in OK-1820 during 2022; 1116.7 g
in BARI Dheros-2 and 1146.7 g in OK-1820) which was followed by 200 ppm
GA:z (515.0 g in BARI Dheros-2 and 689.0 g in OK-1820 during 2022; 1050.0 g
in BARI Dheros-2 and 1120.0 g in OK-1820 during 2023) and 200 ppm NAA
(709.0 g in OK-1820) and 100 ppm NAA (688.0 g) and the minimum weight of
fruits/plant from control in both varieties during both years. Maity et al. (2016)
obtained the highest fruit length and maximum fruit number/plant from the
application of 150 ppm GAs. Bhagure and Tambe (2013) and Singh and Singh
(2020) obtained maximum number of fruits/plant (12.29) from 100 ppm GAa.
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In 2022, the highest fruit yield was recorded from the application of 100 ppm GA:
(21.10 t/ha in BARI Dheros-2 and 21.74 t/ha in OK-1820) which was followed by
200 ppm GA; (19.88 t/ha in BARI Dheros-2 and 20.87 t/ha in OK-1820) and the
lowest from control in both varieties (Table 2). In 2023, the highest fruit yield was
also recorded from 100 ppm GA; (29.11 t/ha in BARI Dheros-2 and 28.75 t/ha in
OK-1820) which was statistically similar to 200 ppm GA; (28.37 t/ha in BARI
Dheros-2 and 28.75 t/ha in OK-1820) and followed by 400 ppm CCC (27.03 t/ha
in BARI Dheros-2 and 26.88 t/ha in OK-1820). The lowest yield was observed in
control treatment in both varieties during both years. The yield performance of
okra in 2023 was much better than that of 2022 because of higher plant height,
higher dry weight/plant, higher fruit size and higher number of fruits/plant.
Besides, the first year crop was infested by Jassids and red mites resulting in poor
growth and ultimately the yield performance was lower than the second year crop
which was not attacked by insects as insecticides were sprayed to the plants for
precautionary measure.

In respect of average yield of two years, the maximum fruit yield of BARI Dheros-
2 was recorded from 100 ppm GAs; (25.11 t/ha) followed by 200 ppm GA; (24.13
t/ha) and 400 ppm CCC (21.34 t/ha) and the minimum yield obtained from control
treatment (13.41 t/ha) in the same variety, while the highest fruit yield of OK-1820
was obtained from 200 ppm GA; (25.48 t/ha) which was statistically similar to 200
ppm GA; (24.81 t/ha) and followed by 400 ppm CCC (23.25 t/ha) and the least
yield from control treatment (15.30 t/ha) (Table 2). Meena et al. (2017) reported
that maximum fruit yield/ha in okra was recorded from the application of 20 ppm
NAA and 30 ppm GA; among three concentrations of NAA (10, 20 and 30 ppm)
and three concentrations of GA3 (10, 20 and 30 ppm). Bhagure and Tambe (2013)
obtained the highest fruit yield/plant grom 100 ppm GAs, whereas Maity et al.
(2016) obtained the highest number of fruits (18.20/plant) and maximum fruit yield
(324.87 g/plant) from 150 ppm GA; followed by 100 ppm GA; (17.80/plant;
314.177 g/plant). Pateliya et al. (2014) reported that application of 300 ppm CCC
produced maximum fruit length, fresh fruit weight, number of fruits/plant and fruit
yield both per plant and hectare. Moulana et al. (2020) got the highest yield of fruit
13.23 t/ha from 350 ppm CCC application. Kuswaha et al. (2020) reported that
they got highest number of fruits (22.05/plant), maximum weight of fruits (301.19
g/plant) and fruit yield (16.74 t/ha) from 100 ppm GA3; among 25, 50 and 100 ppm
GA:; and higher number of fruits (18.01/plant), maximum weight of fruits (212.04
g/plant) and fruit yield (11.78 t/ha) from 750 ppm CCC among 250, 500 and 750
ppm CCC.

In case of GAgs, the increase in fruit yield might be due to greater photosynthesis,
higher food accumulation, better plant growth and higher yield attributes. Another
probable reason for increasing yield attributes might be due to the increasing
growth characters by cell elongation and cell expansion that might have ultimately
increased in the fruit yield as a result of GAs application in this study. CCC
application increased fruit diameter and increased fruit length little in 2023. Kumar
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et al. (2018) reported that 600 ppm CCC gave maximum fruit diameter (16.13 mm)
among three concentrations of CCC (200, 400 and 600 ppm). Chowdhury et al.
(2014) obtained maximum number of pods/plant (33.77), pod length (17.66 cm)
and pod diameter (1.77 cm) and yield/ha (16.67 t/ha) from the application of GAs
@ 100 ppm. Kushwaha et al. (2000) reported that foliar spray of GAs; was found
beneficial for increasing maximum number of fruit (22.05), highest fruit yield
plant* (301.19 g) and fruit yield ha* (16.74 t) was recorded with 100 ppm GA..

Economics

Cost-return analysis of okra production with the application of NAA, GA; and
CCC (average of 2022 and 2023 for BARI Dheros-2 and OK-1820) was presented
in Table 3. In BARI Dheros-2, the maximum gross return was recorded at 100
ppm GAs (Tk 6,27,625/ha) followed by 200 ppm GA; (Tk 6, 03,125/ha) and 400
ppm CCC (Tk 5,33,375/ha) and the minimum from the control (Table 4). This
variety gave the highest gross margin (Tk 4, 52,237/ha) at 100 ppm GAgs followed
by 200 ppm GAs (Tk 3, 87,737/ha) and 400 ppm CCC (Tk. 3, 85,987/ha OK-
1820 gave the maximum gross return (Tk 6,37,000/ha) followed by 200 ppm GA3
(Tk 6,20,00/ha) and 400 ppm CCC (Tk. 5,81,250/ha). The maximum gross margin
was recorded at 100 ppm GAs (Tk 4, 61,612/ha) followed by 400 ppm CCC (Tk
4, 33,862/ha) and 200 ppm GA; (Tk 4, 04,862/ha), and the lowest in control (Tk
2, 46,987/ha). The maximum benefit cost ratio (BCR) was noted at 200 ppm CCC
(3.67) closely followed by 400 ppm CCC (3.62) and then followed by 100 ppm
GA:; (3.58) in BARI Dheros-2, whereas, in OK-1820 BCR was found maximum at
400 ppm CCC (3.94) followed by 200 ppm CCC (3.83) and 100 ppm GA; (3.63)
and 200 ppm NAA (3.55) and the minimum in control (2.82). Although the higher
gross margin was recorded at 100 ppm GA; and 200 ppm GA; treatments in both
varieties, the maximum BCR was not obtained from GAgs treatments because of
the high cost involvement in GAs treatments.

Table 3. Cost-return analysis of lady’s finger production with the application of NAA,
CCC and GAs (Average of two years for each variety of BARI Dheros-2 and

Ok-1820)
Mean pod| Gross Cost of | Total costof | Gross Benefit-
Treatment |  yield return treatment | cultivation margin | cost ratio
(t/ha) (Tk/ha) Tk/ha) (Tk/ha) (Tk/ha) (BCR)
BARI Dheros-2
T1 13.41 335250 16500 135388 199862 2.48
T 17.13 428125 18000 136888 291237 3.13
Ts 18.09 452125 19500 138388 313737 3.27
Ts 25.11 627625 56500 175388 452237 3.58
Ts 24.13 603125 96500 215388 387737 2.80
Ts 20.76 519000 22500 141388 377612 3.67

T7 21.34 533375 28500 147388 385987 3.62
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Mean pod| Gross Costof | Total costof | Gross Benefit-
Treatment yield return treatment cultivation margin | cost ratio
(t/ha) (Tk/ha) Tk/ha) (Tk/ha) (Tk/ha) (BCR)
0OK-1820
T1 15.30 382375 16500 135388 246987 2.82
T, 20.31 507625 18000 136888 370737 3.71
T3 19.64 491000 19500 138388 352612 3.55
Ta 25.48 637000 56500 175388 461612 3.63
Ts 24.81 620250 96500 215388 404862 2.88
Ts 21.66 541500 22500 141388 400112 3.83
T7 23.25 581250 28500 147388 433862 3.94

T1 = control (Tap H20 spray), T. =100 ppm NAA, T3 = 200 ppm NAA, T4 = 100 ppm
GA;3, Ts= 200 ppm GAs, Ts = 200 ppm CCC and T7= 400 ppm CCC; V1 = BARI Dheros-
2, V2 = OK-1820 (Ispahani)
Basic cost of cultivation: Tk. 118888.00;1 kg produce: Tk 25.00.
Cost of PGRs:

1. Naphthalene Acetic Acid (NAA): Tk 3000.00/100 g

2. Cycocel (CCC): Tk 6000.00/100 g

3. Gibberellic acid: 800.00/g

Conclusion

The results indicated that application of GA; @100 ppm yielded 21.10 and 21.74
t/ha in BARI Dheros-2 and OK-1820, respectively while GAs @ 200 ppm gave the
second highest yield 19.88 t/ha of BARI Dheros-1 and 20.87 t/ha of OK- 1820
followed by NAA @ 200 ppm (16.77 t/ha in BARI Dheros-1 and 19.63 t/ha in OK
1820 during 2022. In 2023, spraying of GAz @ 100 ppm recorded the highest fruit
yield 29.11 t/ha in BARI Dheros-2 and 29.22 t/ha in OK-1820, which was identical
with 200 ppm GAs (28.37 t/ha in BARI Dheros-2 and 28.75 t/ha in OK-1820.
Application of 200 ppm NAA and 400 ppm CCC also performed well with respect
to fruit yield in two varieties. In Ok-1820, the maximum gross margin was found
from 400 ppm CCC followed by 200 ppm CCC and 100 ppm GAs, whereas in
BARI Dheros-2, the highest BCR from 200 ppm CCC followed by 400 ppm CCC
and 100 ppm GAgzin both BARI Dheros-2 and OK-1820. Application of 100 ppm
GA; or 200-400 ppm CCC independently in 3 equal sprays at 4 weeks after sowing,
first flowering and 3 weeks after first flowering would be optimum for maximum
fruit yield and highest return of lady’s finger.

Acknowledgement

The authors would like to express their appreciation and thanks to the Vegetable
Division, HRC for supplying seeds of BARI Dheros-2 and the BARI Authority for
financial support of the research.



360 MONIRUZZAMAN AND KHATOON

References

Anonymous. 2012. Complete package and practices for cultivation of vegetable crops in
Himachal Pradesh. Directorate of Extension Education Publication, CSK Himachal
Pradesh Agricultural University, Palampur, India, pp. 213.

Anonymous. 2022. World Okra Production by Country. Maps and Statistics of the World
and Regions. 2018-2022 AtlasBig.co. https :// www. atlashbig. com/en-us /countries-
okra-production

BBS (Bangladesh Bureau of Statistics). 2024. Yearbook of Agricultural Statistical 2022.
Bangladesh Bureau of Statistics, Ministry of Planning, Government of the People’s
Republic of Bangladesh, Bangladesh, 35" Series, Published: June 2024. www. bbs.
gov.hd. https ://bbs. portal. gov. bd/ sites /default /files /files/bbs.portal.gov.bd/page.

Baraskar, T. V., P. P. Gawande, N. V. Kayande, S. S. Lande and M. S. Naware. 2018.
Effect of plant growth regulators on growth parameters of okra (Abelmoschus
esculentus L. Moench). Int. J. Chem. Studies. 6(6): 165-168.

Bhagure, Y. L. and T. B. Tambe. 2013. Effect of seed soaking and foliar sprays of of plant
growth regulators on germination, growth and yield of okra [Abelmoschus esculentus
(L.) Moench] var. Parbhani Kranti. The Asian J. of Hort. 8 (2): 399-402.

Chowdhury, M. S., Z. Hasan, K. Kabir, M. Shah Jahan and M. H. Kabir. 2014. Response
of okra (Abelmoschus esculentus L.) to growth regulators and organic manures. The
Agriculturists. 12(2): 56-63.

Gadade, S. B., V.S. Shinde, D. B. Deosarkar and S.S. Shind. 2017. Effect of plant growth
regulators on growth and yield of okra (Abelmoschus esculentus L.). Plant Archives.
17 (1): 177-180

Kokare, R.T., R.K. Bhalerao, T. Prabu, S.K. Chavan, A.B. Bansode, G.S. Kachare. 2006.
Effect of plant growth regulators on growth, yield and quality of okra (Abelmoschus
esculentus L.). Agricul. Sci. Dig. 26(3): 178-181.

Konyeha, S. and M. O. Alatise. 2013. Evapotranspiration and leaf Area Index (LAI) of
irrigated okra (Abelmoschus esculentus L. Moench) in Akure, South-Western City of
Nigeria. Int. J. Eng. Res. & Tech. (IJERT). 2 (9): 2880-2887.

Kumar, P., P. M. Haldankar and P.C. Haldavanekar. 2018. Study on effect of plant growth
regulators on flowering, yield and quality aspects of summer okra (Abelmoschus
esculentus L. Moench) Var. Varsha Uphar. The Phar. Innov. J. 7(6): 180-184.
https://www. thepharmajournal. com/ archives/2018/vol7issue6/PartC/7-6-17-233.pdf

Kushwaha, R., V. K. Singh, K. C. Shukla and M. P. Sahu. 2020. Effect of plant growth
regulators on growth, yield and yield attributing characters of okra (Abelmoschus
esculentus L.). Int. J. Chem. Studies. 8(5): 143-145. DOI: https://doi .org /10. 22271/
chemi.2020.v8.i5b.10291.

Maity, U., P. Datta and B. Layek. 2016. Effect of plant growth regulators on growth, yield
and quality of okra [Abelmoschus esculentus (L.) Moench]. J. Agroecology and
Natural Resource Management. 3 (3): 251-253.

Mondal, P. N., K. P. Singh, V. K. Singh and R. K. Roy. 2012. Effect of the growth
regulators on growth and yield of hybrid okra [Abelmoschus esculentus (L.) Moench].
Asian J. of Hort. 7(1):72-74.


http://www.bbs.gov.bd/
http://www.bbs.gov.bd/
https://doi.org/10.22271/chemi.2020.v8.i5b.10291
https://doi.org/10.22271/chemi.2020.v8.i5b.10291
https://worldveg.tind.io/search?f1=author&as=1&sf=title&so=a&rm=&m1=e&p1=Mandal%2C%20P.%20N.&ln=en

EFFECT OF PLANT GROWTH REGULATORS ON THE PERFORMANCE 361

Meena, R. K., R. S. Dhaka N. K. Meena and S. Meena.2017. Effect of foliar application
of NAA and GA; on growth and yield of okra [Abelmoschus esculentus (L.) Moench]
var. Arka Anamika. Int. J. Pure App. Biosci. 5 (2): 1057-1062.

Moulana, S., V. M. Prasad and V. Bahadur. 2020. Effect of different levels of cycocel
(CCC) on two different cultivars of okra (Abelmoschus esculantus L.) under Prayagraj
Agro climatic conditions. Int. J. Chem. Studies. 8 (4): 133-136. DOI: https:// doi. Org
/10.22271/chemi.2020.v8.i4b.9680.

Musa, U. T., and T. H. Usman. 2016. Leaf area determination for maize (Zea mays L.),
okra (Abelmoschus esculentus) and cowpea (Vigna unguiculata L.). J. Bio. Agric.
Health. 6(4): 103-111.

Nawalkar L.R., S.D. Khiratkar, S.A. Badge, N.K. Chopde, S.S. Dadgal. 2007. Effect of
biofertilizers and growth regulator with reduced doses of NPK on growth and yield of
okra. J. Soils Crops. 17(1): 145-149.

Pateliya, C. K., B. R. Parmar and and S. K. Patel. 2014. Effectiveness of various growth
retardness on growth and yield of okra. J. Agric. Crop Sci. 1: 32-35.

Rajappa, R. M., M. Padma, B. N. Prabhakar and D. Saidanaik. 2020. Effect of growth
Regulators and pruning on growth and flowering of Okra (Abelmoschus esculentus L.
Moench). Int. J. Curr. Microbiol. App. Sci. 9(12): 330-343. DOI: https://doi.org/
10.20546/ ijcmas. 2020.912.043.

Farman, S., A. Mushtaq and M. W. Azeem. 2019. Plant growth regulators (PGRs) and
their applications: A review. Int. J. Chem. Biochem. Sci. 15. 94-103. https:// www
.scientific .org/wp-content/uploads/2020/05/14-1JCBS-19-15-14.pdf

Singh, N. and H. Singh. 2020. To study the effect of GA3 on yield components of Okra
(Abelmoschus esculentus L. Moench) varieties. The Asian J. Hort. 15 (1):12-14. DOI:
10.15740/HAS/TAJH/15.1/12-14

Shahid, M. R., M. Amjad, K. Ziaf,, M. M. Jahangir , S. Ahmad , Q. Igbal and A. Nawaz.
2013. Growth, yield and seed production of okra as influenced by different growth
regulators. Pak. J. Agri. Sci. 50(3), 387-392. DOI(Prefix): 10.21162/PAKJAS

Tiwari, K. N., P. K. Mal, R. M. Singh, A. Chattopadhyay. 1998. Response of okra to drip
irrigation under mulch and no mulch conditions. Agricul. Water Manag. 38:91-102.

Vanitha, S.M., S.N.S. Chaurasia, P.M. Singh and Prakash S. Naik. 2013. Vegetable
Statistics. Technical Bulletin No. 51. Indian Institute of Vegetable Research Varanasi
- 221 305 (Uttar Pradesh), pp. 250. https : / iivr .icar. gov .in/ sites /default /files /
Technical %20 Bulletins /Vegetable %20Statistics%20Final.pdf.

Yamaguchi, S. and Y. Kamiya. 2000. Gibberellin biosynthesis: its regulation by
endogenous and environmental signals. PI. Cell Physi. 41(3): 251-257.


https://doi.org/%2010.20546/%20ijcmas.%202020.912.043
https://doi.org/%2010.20546/%20ijcmas.%202020.912.043






