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ARTICLE DETAILS ABSTRACT

Article History:

Okra is cultivated in tropical and sub-tropical areas and consists of a naturally hard seed coat So, to increase

the germination percentage, an experiment was conducted in the lab of the College of Natural Resource
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Management, Bardibas, Mahottari. The experiment was designed in CRD block which consists of 10
treatments in which Ti is carried out with distilled water and rest (Tz-T10) with different concentrations
(120,150 and 180 ppm) of IBA, NAA, and GAs. Among the different PGRs, GAs with 150 ppm performed well

in overall parameters such as total germination percentage, speed of germination, mean germination time,
root length, shoot length, and the ratio of root and shoot.
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1. INTRODUCTION

Okra (Abelmoschus esculentus L.) is an annual herbaceous crop belonging
to the family Malvaceae originated from an area that includes Ethiopia,
Eritrea, and the eastern higher part of Anglo-Egyptian Sudan. It has been
known by few names such as Lady’s finger, Bhidi, okura, quimgombo,
bambia, gombo, and Lai Long ma in different geographical regions of its
cultivation. It is major crop of tropical and subtropical regions. Okra is
often referred to as the "ideal vegetable for villagers” due to its hardy
characteristics, high dietary fiber content, and unique seed protein
composition, which is well-balanced in the essential amino acids lysine
and tryptophan (Lamichhane et al., 2021).

As looking the today's scenario, Okra production is estimated at 6 million
tons per year in the world. Over the years, the production of okra has been
increased. In between the years 2006-2007, the area raised to 0.396
million hectares, and production was 4.07 million tons. While in 2009-
2010 the area increased to 0.43 million hectares and the production was
4.54 million tons (Sorapong, 2012). To sum up, from the latest data the
world production of okra was 11,232,656 t. (FAO, 2021). In Nepal, total
okra production was 1,12,260 mt in 9,397 ha of land with productivity of
11.94 mt/hac (AITC, 2023). Okra production in the Mahottari district was
5,379 mtin 461 ha of land with a productivity of 11.66 mt/ha (AITC, 2023).

Okra pods are highly nutritious and excellent sources of dietary fiber,
protein, phosphorus, potassium, zinc, copper, calcium, magnesium, and
manganese (Nisar et al, 2021). Okra has been served as a potentially rich
source of vitamin carbohydrates and possesses a [3-carotene, riboflavin,
and vitamin B complex at approximate concentrations of 185 pg, 0.08 mg,
and 0.04 mg respectively (Elkhalifa et al., 2021).

PGRs are known to modify and regulate many growths and physiological
processes in plants (Nisar et al.,, 2021). The application of proper doses of
PGRs plays a crucial role for germination to the proper growth and
development. IBA enhances root development and supports shoot
elongation, apical dominance, and fruit thinning. It also aids in dormancy
breaking, promotes flower development, and facilitates fruit formation.
Similarly, NAA increases plant height and the number of pods per plant in
okra. Additionally, GAs significantly affects seed germination, breaking

dormancy, and plant height in dwarf plants (Tahir et al,, 2019). As we all
know, it's considered to be an easily available, low-cost vegetable crop
with various nutritional values and potential health benefits (Elkhalifa et
al, 2021).

The seed germination potentiality holds the uniform plant density. Okra
seeds germinate slowly and unevenly although they are viable seeds
(Purquerio et al., 2010). As okra consists of a hard seed coat, the
germination % of seedlings is quite low which affects the uniform plant
performance thus to improve the germination rate of seeds the different
concentrations of PGRs application can play a crucial role. To find out this,
the effective doses of PGRs (IBA, NAA, and GAs) experiment is conducted.

2. MATERIALS AND METHODS
2.1 Experimental Site

The experiment was carried out in the laboratory of the College of Natural
Resource Management, Bardibas, Mahottari which is located at the
latitude of 26°54'6.84"" to 27°08'46.90"" and longitude of 85°47'42.67" to
85°56'42.97". The location is characterized by topical climate and receives
annual rainfall of 139.49 mm with 80% of rainfall occurring during the
period from June - July.

2.2 Seed Materials

The okra seed (Laxmi-501) of the truthful label was obtained from a
nearby agro vet which was certified from Durga Seeds Corporation located
at New Delhi, India.

2.3 Sterilization of Materials

The seeds of okra were already treated with fungicide. And petri dish,
forceps, beaker, spatula, and so on were rinsed by using ethanol 0f 99.9 %
for 3 min and washed with distilled water one to three times.

2.4 Experimental Details

The experiment consists of a total of 10 treatments, in which one
treatment i.e. (T1). is carried out with distilled water and others i.e. (T2-
T10) with different conc. of IBA, NAA, and GA3 in the CRD block design.
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Table 1: Treatments and their concentration used in this research
IBA NAA GAs3
Tz -120 ppm Ts-120 ppm Ts - 120 ppm
Tz - 150 ppm Te - 150 ppm To - 150 ppm
Ts-180 ppm T7 - 180 ppm T10-180 ppm

2.5 Preparation of PGR Solution

In this study, IBA, NAA, and GAzwere used at 120 ppm, 150 ppm, and 180
ppm concentrations. To prepare a solution of respective concentration, we
know that, 1ppm = 1mg/1. So, by calculating, 50 ml of water was added to
6 mg, 7.5 mg, and 9mg of IBA/ NAA/ GA3 to prepare 120 ppm, 150 ppm,
and 180 ppm of solution.

Table 2: Experimental layout of research
R1 R2 R3
T Te Ts Tz Tz Ts
To Ta Ts T2 Ts T1o
T2 Ts T3 Ta Ta Ts
T7 TlD TlO TQ Tl T6
T3 Ts Ty Te T2 To

2.6 Experimental Procedure

At first, the okra seeds were soaked in PGR solution for about 12 hours
then, the next day 20 seeds were placed in each petri dish over the filter
paper as shown in the experiment layout. The experiments were
conducted in the Completely Randomized Design (CRD) Method under lab
conditions. The number of Seed germination was recorded for about 1
week and other parameters were measured and determined on the 7th
day of the experiment.

2.7 Determination of Germination Rate

The no. of germinated okra seeds was observed every day till 1 week.
Seeds were counted as germinated only if their radicles emerged from the
seed coat. The germination rate of okra seed was calculated as;

2.8 Determination of Root and Shoot Length

After 1 week of growth, 3 seedling samples were taken for the
measurement of roots and shoot length from each petri dish and measured
in cm.

2.9 Statistical Analysis

The data obtained was analyzed using Gen Stat version 15. The design was
one-way CRD. Analysis of variance (ANOVA) was conducted to study the
significant effect of different PGRs (IBA, NAA, GA3) on the germination of
okra seed. The least significant difference (LSD) test was applied at a 5%
significance level to compare the mean differences that showed significant
effects.

3. RESULTS AND DISCUSSION

The results obtained from the research as well as relevant discussion have
been summarized under the following headings: -

3.1 Effect of IBA on Okra Germination

The experimental data revealed the significant effect of applying IBA on
okra germination. Among the different doses of IBA, Ts (48.33bcd) shows
higher germination percentages, and T4(45.00a) shows a rapid speed of
germination. Likewise, T3 has attained a better speed of vigor as well as
mean germination is obtained maximum in T4 (4.500a). Similarly, the root
length is longest in T4 (4.500a), the shoot length is maximum in
T4(3.233cd) and the root/shoot ratio is highest in T, (1.1189ab). Thus, the
data shows that Ts performed better among Tz and Ts. IBA 180 ppm
performed well in maintaining speed of germination, mean germination
time which in better root and shoot length development. This result is line
with (Mohammadi et al,, 2014 and Oliveira et al., 2019).

3.2 Effect of NAA on Okra Germination

From the research conducted, the data showed the rate of applying certain
doses of NAA on Okra germination found that T(45.00 bcd) indicated
rapid germination percentage, Ts (3.400bc) showed superior speed of

— - - germination and Ts (325.5cd) has higher speed of vigor. Similarly, mean
Germination rate of G= Germinated seed.s/Total no.of seeds in germination time is better in Ts (3.400 bc), root and shoot length was
seed(G) petri dish better in Ts( 3.400 bc ) and Ts (3.76bc) respectively. The root and shoot
Germination percent G.P=Ni/Nx100 (Rezaie and Yarnia, 2009) ratio is maximum in Ts (0.9934bc). As result from the data demonstrated
Speed of germination S=ni/di (Ranal abd De Santana, 2006) that _T5 _(12(_) ppm) performed well .in germination speed, mean
Mean germination time MGT= Enixdi/N ('ligrgg)sett and Pritchard, fs;lrfll;r:g Un:);;lf;le;l::; t;e(?fltl}}llaa;?nt:; ;rell(til Zk?ii(rlgﬁ;,a; (()1057}3?Ot tength. This
Root length Ruler(cm)
Shoot length Ruler(cm)
Table 3: Effect of seed priming on germination and its parameter.
Mean
Treatment germ':l?;:son % gef'll,r‘:iil(:;)if)n SI:/eizgrOf Gerl';‘liirl:lztion Root length lselllx(;(:ltl RO‘:_:tSil(l)OOt
T1 48.33bcd 0.1429¢ 389.5bc 0.1429¢ 0.1429¢ 3.533d 1.27892
T2 43.33cd 382.2b 291.2de 382.2b 382.2° 3.233dd 1.11892b
Ts 48.33bcd 3.8422 293.8be 3.8422 3.8422 3.067 0.9873bc
Ty 45.00¢d 4.5002 264.0de 4.5002 4.5002 3.233dd 0.8241c
Ts 41.674 3.4000c 284.8de 3.400bc 3.4000c 3.467 0.9934bc
Te 45.00bcd 0.7614 325.5¢ 0.761¢ 0.7614 3.767c 0.9227bed
T7 41.674 0.1429¢ 237.3¢ 0.1429¢ 0.1429¢ 3.0334 0.8941bcd
Ts 53.33 283.7¢d 438.5> 283.7 283.7¢ 4.6332 0.7805¢<d
To 56.672 3.9212 548.32 3.9212 3.9212 4.832 1.0024bc
T1o 51.672bc 3.500° 378.3b¢ 3.500P 3.500° 4.3002b 0.70614
ese(+) 2.528 0.00631 21.52 0.0947 0.1438 0.2153 0.0804
LSD(0.05) 7.456 0.01861 63.49 0.2792 0.2490 0.6350 0.2372
CV% 9.2 7.2 10.8 4.5 7.2 10.0 14.6
G. Mean 47.50 0.1525 345.1 3.634 3.467 3.710 0.951

[Note: the common letter(s) within the column indicate a non-significant
difference based on the Duncan multiple range test (DMRT) at 0.05 level
of significance]

3.3 Effect of GA3 on the Germination of Okra

Based on the research analysis, the data revealed that treatment Ty with
GAs resulted in the highest germination percentage (56.67a) and the

fastest germination rate (3.921a). Similarly, mean germination time was
greater in Ty (3.921a), the root length was maximum in Ty (3.921a) and
the length of shoot was higher in T9(4.83a). Thus, root and shoot ratio was
maximum in To (1.0024bc). From all the above results, To (150ppm)
performed altogether better in all the above-mentioned parameters. This
result is line with (Maiti et al., 2011; Tania and Rhaman, 2020).
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4., CONCLUSION

Priming okra seeds is an effective method to address reduced and delayed
germination caused by seed hardness in both fresh and stored seeds. Pre-
sowing priming promotes plant growth, development, and yield. Research
indicates that GA3 (150 ppm) is more effective than IBA and NAA in
enhancing seed germination, as it more rapidly breaks seed dormancy.
This technique improves germination percentage, rate, seedling growth,
mean germination time, and overall tolerance to various abiotic and biotic
stresses.
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