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Abstract

The field experiment was conducted on field of Department of Agril. Botany, College of Agriculture,
Parbhani, during kharif, 2015 for studying effects of plant growth regulators on biochemical and quality
aspects of Okra (Abelmoschus esculentus L.). The experiment was laid out in randomized block design
with nine treatments and three replications. The treatments consisted of two growth regulators viz.,
Gibberrellic acid (50,100,150 and 200 ppm) and naphthalene acetic acid (50,100,150 and 200 ppm) and
experimental results revealed that the biochemical parameters viz., chlorophyll content (total chlorophyll)
increased significantly due to the application of plant growth regulators. Application of growth regulators
increased the yield contributing characters viz., Pod length, Pod width, number of pod per plant.
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Introduction

Okra is a tall growing, annual, semi woody and warm season crop. It is self- pollinated, but
occasionally up to 20% cross pollination happens by insects. The okra flowers blossoms only
one day. Okra pods are harvested when they reach the maximum size but still tender (may be
60-180 days from sowing) around 5-10 days after opening of flower depending on the cultivar
grown &1,

Okra pods are considered nutritious, providing some human supplementary vitamins such as
vitamin C, A, B- complex, calcium, potassium, iron and other minerals [,

The application of plant growth regulators is known as one of the most important treatments
used nowadays in agriculture. Some horticulture crop productions were increased by
application of different growth regulators. Growth regulators mainly regulate the plant
physiological and biochemical processes. There are some reports, which indicate that
application of growth regulators improved the growth and yield of vegetables [,

Plant growth regulators could manage vegetative and reproductive growth balance. PGRs are
known as chemical messengers because they are produced in one part of plant and affect on
another part. Exogenous of plant growth regulators improved the yield production and fruit
quality of horticulture crops 1.

The overall objective of the experiments was to improve the productivity and quality of okra
(Abelmoschus esculentus) which will benefit our local farms. Vegetables are high yielding and
provide nutritional security, more employment, more cash and more foreign exchange.

West Bengal is the leading state of okra production cultivation in 75.5 thousand ha. area, 882.4
thousand MT production and 15 MT per ha productivity and sharing 18 percent of total
production, Followed by Gujarat 73.08. thousand ha. area, 857.05 thousand MT production
and 11 MT per ha productivity and sharing 14 percent of total okra production. In Maharashtra
okra cultivation with 11.3 thousands ha area with annual production of 84.06 thousand MT
and its productivity is of 14.9 MT per ha and sharing 5 percent of the total okra production.
The Area and Production of Maharashtra is low as compare to other leading Okra Producing
States. About 60 per cent of okra is grown for the fresh fruit for market and the remaining is
used for processing. (Indiastat.com 2015-16) With this background, the present investigation
was aimed to find out the effect of plant growth regulators on biochemical and quality aspects
in Ladies Finger (Abelmoschus esculentus L. Moench).

Materials and Methods
The experiment entitled “to study the effect of plant growth regulators on biochemical &
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quality aspects in Ladies Finger (Abelmoschus esculentus L.
Moench)” were conducted at Department of Agricultural
Botany, VNMKYV, Parbhani, Maharashtra, India during kharif
season 2015-2016. The Okra variety ‘Parbhani ok’ was sown
at 45cm x 30cm spacing in a net plot size of 2.6 m?. The
experiment was laid out in randomized block design with
three replications and eight treatments including plant growth
regulators as GA3 (50, 100, 150, 200 ppm), NAA (50, 100,
150, 200 ppm) and one control (foliar spray).

Preparation and application of growth regulators
Gibberellic acid: The Solution was prepared by dissolving
50mg,100mg,150mg and 200mg of gibberellic acid in small
quantity of ethyl alcohol. For dissolving all particle of GA
and stirred. When complete GA granules dissolved in ethyl
alcohol the volume was made to one liter by adding double
distilled water to obtain 50,100,150,200ppm concentration
solution respectively.

Napthalene acetic acid: The 50,100,150,200 ppm solution of
NAA was prepared by dissolving 50mg, 100mg, 150mg and
200mg of NAA is small quantity of ethyl alcohol and the
volume was made to one liter by adding double distilled water
to obtained 50,100,150 and 200 ppm concentration
respectively. All the growth regulators were sprayed on the
entire plant. While spraying proper care was taken regarding
spraying according to layout.

Biochemical analysis

Total chlorophyll: Shoaf and Lium (1976) 1% devised an
improved method of extraction of chlorophyll by dimethyl
sulphoxide (DMSQ). The fresh leaves were gently washed in
water to remove dirt and were blotted gently with tissue paper
to remove water. The fresh leaf tissue was cut into small
pieces avoiding midrib and thick veins, 100 mg was weighed
and incubated in 7.0 ml of DMSO at 65°C for 30 minutes. At
the end of the incubation period, supernatant was decanted
and leaf tissue was discarded. The volume was made up to
10.0 ml with DMSO. The absorbance of the extract was
measured at 645 nm, 652 nm and 663 nm in
spectrophotometer (Spectro UV-VIS dual beam UVS-2700,
Labomed Inc., USA) using DMSO as a blank. The
chlorophyll ‘a’, chlorophyll ‘b’ and total chlorophyll contents
were calculated by using formulae as given below and
expressed as mg/g fresh weight.

vV
Chlorophyll ‘a’” = 12.7 (A663) - 2.69 (A645) X ----—=----=-=--—-
1000xWxa

Chlorophyll ‘b’=22.9 (A645) - 4.68 (A663) x S
1000xWxa

Vv
Total Chlorophyll =22.9 (A645) - 4.68 (A663) X ===--===-====-===
1000xWxa

Where

A = Absorbance at specific wave length (645 and 663 nm)
V = Final volume of the chlorophyll extract (ml)

W= Fresh weight of the sample (g)

a = Path length of light (1 cm)

Statistical analysis: Fisher's method of analysis of variance
was applied & analysis conducted as suggested by Panse and
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Sukhatme (1967) 14,

Result and Discussion

Total chlorophyll content in leaf (mg/g): Chlorophyll
content in leaf as influenced by GA and NAA concentrations.
Total chlorophyll content of leaf was recorded at, 60, 75 and
90 DAS as given in table 1 & figure 1. The treatment
differences were significant in total chlorophyll content in
functional leaves except 90 DAS. At 60 DAS treatment T,
(GA 100ppm) and treatment T; (NAA 150 ppm) recorded
significantly higher content of chlorophyll than Ty (Control)
and statistically at par with T; (GA 50ppm) and Ts (NAA
100ppm) respectively.

Table 1: Mean Total chlorophyll content of leaves (mgs/g)

Sr. No. Treatments 60 DAS 75 DAS 90 DAS
T1 GA 50 ppm 1.330 1.275 1.280
T2 GA 100 ppm 1.340 1.319 1.289
T3 GA 150 ppm 1.285 1.280 1.229
Ta GA 200 ppm 1.261 1.273 1.218
Ts NAA 50 ppm 1.238 1.240 1.208
Te NAA 100 ppm 1.290 1.230 1.234
T7 NAA 150 ppm 1.308 1.257 1.273
Ts NAA 200 ppm 1.250 1.207 1.176
Ty Control 1.189 1.131 1.117

SE.x 0.014 0.021 0.010
C.D.at 5% 0.044 0.063 NS

At 75 days T, (GA 100 ppm) and T; (NAA 150 ppm)
recorded satisfactory chlorophyll content in leaves and it was
statistically at par with T3 (GA 150 ppm), T1 (GA 50ppm) T4
(GA 200 ppm) and treatment Ts (NAA 100ppm) respectively.
The foliar application of GA3; (100 ppm) resulted in higher
chlorophyll content. It has been suggested that the application
of PGR’s increased the availability of assimilates, which in
turn might have caused maximum chlorophyll synthesis.
These character were reported by Akhtar et al. (1998) [,
Jasmine Mary S. et al. (2012) © and Bhagure & Tambe
(2015) [in okra.
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Fig 1: Chlorophyll content of leaf

Mean pod length (cm)

The table 2 data indicate that length of pod was highest at 60
DAS and thereafter it was decreasing slowly. At 60 and 90
days pod length was significantly highest in the treatment T2
(GA 100 ppm) and T7 (NAA 150 ppm) superior over T9
(control) and statistically at par with T1 (GA 50 ppm) and T6
(NAA 50 ppm) respectively. The treatment differences were
significant in length of pod. Same result were reported by P.
surendra et al., (2006 [, Patil.et al.(2010) [, Usha Rani et al.

~845 "™


http://www.thepharmajournal.com/

The Pharma Innovation Journal

(2012) %, Chand et al. (2013) 3, Muhammad et al. (2013)
(131 & Mehraj et al. (2015) 12

Table 2: Mean pod length (cm)

Sr. No. Treatments 60 DAS 75 DAS 90 DAS
T1 GA 50 ppm 13.73 13.10 11.97
T2 GA 100 ppm 13.83 13.27 12.47
T3 GA 150 ppm 11.73 11.97 10.93
Ty GA 200 ppm 12.83 12.17 11.67
Ts NAA 50 ppm 12.16 12.63 12.33
Te NAA 100 ppm 12.88 11.97 10.57
T7 NAA 150 ppm 13.40 13.23 12.23
Ts NAA 200 ppm 11.60 12.23 11.07
To Control 11.53 11.57 10.47

S.E.+ 0.17 0.21 0.21
C.D.at 5% 0.53 0.63 0.64

Mean pod width (cm)

The table 3 data indicate that maximum width of pod
observed at 60 DAS. At 60 days pod width was significantly
highest in the treatment T2 (GA 100 ppm) and treatment T7
(NAA 150 ppm) superior over T9 (control) and statistically at
par with T1 (GA 50 ppm), T3 (GA 150 ppm) and T6 (NAA
100 ppm), T5 (NAA 50 ppm) respectively. Same result were
reported by Chand et al. (2013) [*4, Mehraj, et al. (2015) 14,

Table 3: Mean pod width (cm)

Sr. No. Treatments 60 DAS 75 DAS 90 DAS
T1 GA 50 ppm 2.03 2.00 1.94
T, GA 100 ppm 2.07 2.03 1.97
T3 GA 150 ppm 1.97 1.92 1.91
Ta GA 200 ppm 2.03 1.94 1.90
Ts NAA 50 ppm 1.97 1.91 1.89
Te NAA 100 ppm 2.05 1.95 1.86
T7 NAA 150 ppm 2.20 2.07 1.87
Ts NAA 200 ppm 1.83 1.97 1.85
To Control 1.65 1.83 1.79

SE.+ 0.09 0.04 0.013
C.D.at 5% 0.28 0.12 0.03
Conclusion

In conclusion, the foliar spray of PGRs enhanced the
chlorophyll content in leaf and the effect was more with GA
(100 ppm) and NAA 150 ppm. Chlorophyll content increased
up to 75 DAS and declined thereafter in all the treatments.
The fruit characters viz., fruit length and fruit diameter was
maximum in GA (100 ppm) and the lowest was recorded in
control. Thus the total chlorophyll content was improved with
application of gibberilic acid (100 ppm) and napthalene acetic
acid (150 ppm).
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