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ABSTRACT

A field experiment was conducted during summer (zaid) 2015 at Department of Horticulture,
MJRP College of Agriculture & Research, MJRP University Jaipur (Rajasthan). The experiment
consisted of eight treatments. Results of field experiment revealed that the minimum days (39.73)
required to opening flower from sowing were recorded under application of 90 kg N + 60 kg
P,0s + 60 K,O ha™, followed by application of 90 kg Nitrogen ha™ (41.22 days), whereas the
maximum days (44.21) were noted under absolute control. Whereas, Plant height was recorded
the maximum under application of 90 kg N + 60 kg P,Os + 60 K,0 ha™, after 40 days (28.10
cm), 60 days (75.40 cm) and 80 days (106 cm) and seed germination (91.96 %). Amongst fruit
characters the maximum length of fruits (13.93 cm), diameter of fruits (2.6 cm), fruit yield plant™
(258.18 g) and number of fruits plant™ (30.54) were recorded under application of 90 kg N + 60
kg P,0s + 60 kg K,0 ha™. The maximum yield (172.12 q ha™) was obtained under application of
90 kg N + 60 kg P,Os + 60 K,O ha™ followed by application of 90 kg N +60 P,Os ha™ (163.12 q
ha) and the maximum number of seeds fruit™ was recorded (56.46) under application of 90 kg N
+ 60 kg P,0s + 60 K,0 ha™. Application of 90 kg N + 60 kg P,Os + 60 K,O ha™ recorded
significantly higher net returns (123084.10 Rs ha™) and B: C ratio (2.13) which was found
statistically superior over other treatments.
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INTRODUCTION
Okra (Abelmoschus esculentus (L.) Moench) is
an annual vegetable crop grown in the tropical
and sub tropical parts of the world. It is
originated from Abyssinian center of origin. It
belongs to family Malvaceae. In the northern
plains of India, it is grown mainly in two

seasons i.e. rainy and summer. It is now
cultivated throughout the country in different
agro-climatic regions. During raining season,
plants grow tall, vigorous and bear a large
number of fruits, which contributes to the
higher yield per unit area over the summer
season crop.
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In India total area under okra crop is 507.0
thousand hectare which produces 5853.0
thousand tonnes with average productivity
11.5 tonnes per hectare’ in our country. The
major okra growing states are West Bengal,
Bihar, Gujrat, Odisha, Jharkhand and Andhra
Pradesh. In Rajasthan, okra occupies 4.02
thousand hectare area having an annual
production of 12.88 thousand tonnes with
average productivity of 3.95 tonnes per
hectare’.

Okra produces fruit for a long time and
needs a balanced and sufficient supply of
nutrients for higher yield and better quality.
Indiscriminate use of inorganic fertilizers has
resulted in decreased nutrients uptake, poor
quality of vegetables and deterioration of soil
health®. Vegetables and vegetable based
cropping system show that vegetable crops are
well responsive to nutrient supply through
organic manures and chemical fertilizers®. It is
well proved that growth, yield and quality of
plants are greatly influenced by availability of
a wide range of nutrients in the soil. Nitrogen
is an essential macronutrient which has great
significance in growth, development and
metabolism of plants. Phosphorus is a
constituent of nucleic acid, phospholipids and
several enzymes which are of great importance
in the transformation of energy within the
plant system, metabolism and also in
respiration in plants®. It has beneficial effect
on root development, growth and also hastens
maturity as well as improves quality of crop
produce”.

Potassium is one of the three major
nutrient elements (N, P and K) required by
plants. Potassium imparts vigour and disease
resistance to the plant and plays an important
role in crop productivity®. Plant health at field
is also responsible for lower productivity and
need to look for other means in production
system management which could help in
achieving high vyield and productivity.
Therefore, present investigation lay to find out
optimum levels of NPK for growth and yield
of okra and to measure the economics of the
various treatments.
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MATERIALS AND METHODS
The present study was conducted during the
zaid season, 2015 at MJRP College of
Agriculture and Research, Achrol, Jaipur
(Rajasthan). Jaipur is situated at 26.92° N
North latitude, 75.82° E East longitudes and an
altitude of 427 meters above mean sea level.
This region falls under agro climatic zone- Ill
A (Semi-Arid eastern Plain) of the state. The
soil of experimental site was clay loam in
texture, slightly alkaline in reaction, low in
available nitrogen, medium in available
phosphorus and potassium. The experiment
was conducted in "Randomized Block Design"
replicated three times. Okra cv. Arka Anamika
planted at spacing of 45 X 30 cm (P-P x R-R).
Detail of treatments with their symbols given
in Table 1.

The recommended dose of NPK was
applied through Urea, SSP and MOP,
respectively. The recommended dose of NPK
for okra crop was 90:60:60 kg ha®,
respectively. For each fertilizer treatment
combination, the NPK dose was calculated and
applied timely. Full dose of phosphorus and
potassium and half dose of nitrogen are
applied as basal dose just before sowing and
rest half dose of nitrogen was applied in two
splits i.e. 30 and 45 days after sowing. Five
randomly selected plants were tagged from
each plot and tagged permanently and
observations were recorded on this plant
during entire study.

The number of seedlings emerged in
the two middle rows of each net plot was
observed at 5 days interval till it become
constant (up to 15 days) and counted as seed
germination (%). The plant height to the plants
was measured from ground surface to the
growing point at 40, 60 and 80 days after
sowing with the help of meter scale. When
flowers appeared the days of flowering
counted from the sowing in tagged/selected
plants in each plot. Length of fruits was
recorded from the base to the tip of the fruit
with help of scale and mean value expressed in
centimetre. Diameter was measured at
successive pickings with the help of “vernier
calliper” and mean value expressed in
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centimetre. Total numbers of fruits picked
from all selected plants were recorded and
average number of fruits per plant was
calculated. The total numbers of pickings were
counted from first harvesting to last
harvestings.

Number of days was counted between
first to last harvesting from the selected plants.
The same fruits after recording length were
weighed for their weight with the help of a
balance and later on their average was
calculated. The mean weight of fruits
harvested from five tagged plants was used to
calculate the yield per plot on the basis of
plant population per plot. The mean weight of
fruits harvested from five tagged plants was
used to calculate the yield per hectare on the
basis of plant population per hectares. The
number of seed count from all selected fruits
was recorded and average number of seeds per
fruit was calculated. In order to find out the
benefit: cost ratio the net profit from
individual treatment was divided by their
respective cost of cultivation, which included
cost of treatment also.

The  experimental data  were
statistically analyzed for analysis of variance
and test at significance through the procedure
described by Fisher” and critical difference for
treatment comparison worked out where the
"F" test was used to find significant at 5 per
cent level of significance.

RESULTS AND DISCUSSION:
Growth Parameters
The data on average per cent seed germination
during the zaid season have been presented in
table 2. The data indicated that maximum
germination percentage (91.24 %) was
recorded in treatment T, followed by
treatment T, (84.57) and minimum in
treatment T, (64.11). The treatment T,
increased the higher seed germination by
29.73 per cent over control, but it was
statistically at par with the treatment T,, Tsand
Te. Foliar spray treatments didn’t affect the
mean germination percentage in zaid season.
These observations are in line with the earlier
findings of that of Adepoju®.
Copyright © August, 2017; IJPAB
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The application of nutrients either alone
or in combination brought perceptible
variation in plant height at 40 days after
sowing (Table-2). The maximum plant height
(28.10 cm) was obtained with the treatment T,
and minimum plant height (18.32 cm) in
treatment T, It increased the plant height
significantly as compared to the control
treatments. A similar trend in plant height was
recorded at 60 and 80 days after sowing. It is
clear from the data (Table-2) that, days taken
to first flowering marginally reduced with the
application of nutrients either alone or in
combination. However, these were failed to
bring about statistically significant variation
over control. Among all the treatments,
minimum 39.73 days taken to first flowering
were recorded under the treatment T, and
maximum 44, 21 days taken were under the
treatment To. The fruit is a capsule 5-20 cm
long containing numerous green or dark brown
to black seeds’. The increased growth by the
use of nitrogen, phosphorus and potassium
may be explained on the basis of the
established facts that the phosphorous is
known to play an important role in
photosynthesis. It is a constituent of nucleo-
protein which is responsible for growth, thus
the fact that phosphorus promotes the growth
is understandable®. Singh et al.'* reported that
the plant height and leaf area of okra were
increased significantly with the application of
140 kg nitrogen ha™ and 100 kg phosphorus
ha™.

Fageria et al.’® reported that application
of 75 kg N ha™ increased the number of fruits
per plant, fruit length and fruit diameter of
okra. Fayaz et al.'®* obtained the maximum
plant height, number of pods plant™ and pod
yield of okra with the combined application of
120 kg N + 90 kg P,Os + 60 kg K,0O ha™ at
S.KIN. college of Agriculture, Jobner.
Significant increase in the growth of okra was
observed after the application of N and or
NPK. Yadav et al.”® reported that the
maximum plant height and branches per plant
of okra was recorded with application of 90 kg
N ha™ through urea, FYM, poultry manure and
vermicompost over control.
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Yield Components and Yield

It is clear from the data (Table -3) that
nutrients application increased fruit diameter
as compared to control. The maximum fruit
diameter (2.61 cm) was recorded with the
application of T; which was found
significantly higher among all the treatments
including control and increase fruit diameter
by 47.89 per cent over control. It is apparent
from the data (Table -3) that, there was a
significant effect of Nitrogen, Phosphorus and
Potassium either alone or combination brought
on length of fruits. The mean maximum fruit
length was obtained T, (13.93 cm). The
treatment T represented a significant increase
in length of fruits over control however, it was
at par with each other.

The significant  variation — was
observed in the number of fruits per plant due
to various treatments (Table- 3). The mean
maximum number of fruits plant™ (30.59)
were recorded under the treatment T, and
minimum number of fruits per plant (20.31)
was obtained in treatment T, (control). The
treatments Ts, T4, Tg, and T4, also exhibited
significantly higher number of fruits than that
of control. The treatment T recorded 33.60 per
cent higher number of fruits per plant than the
control. There was significant variation in
weight of fruits per plant due to various
treatments (Table- 3).The maximum weight of
green fruits per plant (258.18 g) was recorded
in T;, and the minimum (210.80 g) was
recorded in control. The treatment T, recorded
18.35 per cent average weight of fruits plant™
higher than the control. However, it was found
at par with the treatment T, and Ts.

There was significant variation in the
number of pickings due to different treatments.
The mean values of humber of pickings under
different treatments presented in Table- 4
revealed that maximum number of pickings
(18.76) was observed in the treatments T, and
minimum numbers of pickings (14.23) was
found in control. The treatments T4, Ts, Tg, and
T3 showed higher number of pickings than the
control but it was statistically at par with the
treatment T, and Ts. The treatment T; recorded
24.14 per cent number of pickings higher than
the control.
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A perusal of data presented in (Table -4)
clearly indicates that a significant variation
was found due to the application of Nitrogen,
Phosphorus and Potassium either alone or in
combination (N+P+K) on duration of pickings.
The maximum duration of picking (34.32
days) was found under the treatment T,, and
the minimum duration of picking (23.13) was
found under the treatment T, (control). The
treatment T recorded 32.60 per cent duration
of picking (days) higher than the control.

It is clear from the data (Table- 4)
that effect of Nitrogen, Phosphorus and
potassium application showed significant
variation regarding yield per plot among the
treatments over control. The maximum vyield
per plot was recorded (18.07 kg) with the
treatment T, which was followed by Ts and the
minimum Yyield per plot was recorded (14.76
kg ha) in treatment T,. Increase in the higher
yield in T, was by 18.31 per cent over control
and was statistically at par with the treatment
Tsand T,

It is clear from the data (Table- 4)
effect of Nitrogen, Phosphorus and potassium
application showed significant variation
regarding yield per hectare among the
treatments than control. The maximum vyield
ha® was recorded (172.12 q ha™) with the
treatment T, which was followed by T, Ts and
Ts and the minimum yield of fruit hectare™
was recorded (140.53 q ha™) in control. The
treatment T, Increased the higher yield by
18.35 per cent over control, however, it was
found at par with the treatment T, and Ts.
Yadav et al.” reported that the application of
90 kg N ha® through urea, poultry manure,
FYM and vermicompost significantly
increased number of fruits, fruit length, girth
of fruit and total yield of okra as compared to
control.

Firoz'® reported that the highest yield
(16.73 t/ha) was obtained after the application
of 100 kg N/ha which was statistically
identical to 120 kg N/ha. He also obtained the
highest yield (15.77 t/ha) from 120 kg P,Os/ha.
Philip et al., *" reported that spacing of 90 x 30
cm and application of NPK fertilizers 150
kag/ha (22.5 kg N, 22.5 kg P,0s and 22.5 kg
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K.Os) gave the highest yield of okra. Sajid et
al.”® reported that maximum number of pods
plant™ and maximum seed yield in okra were
reported in plots having received both 150 kg
N ha® and 90 kg P ha™. Sharma et al.®
reported that highest yield of okra was
recorded in the treatment comprising 100 per
cent recommended NPK + vermicompost @

Int. J. Pure App. Biosci. 5 (4): 1171-1177 (2017)

10 t ha™. Significant increase in the yield of
okra was observed after the application of N

and or NPK*,

It is evident from the data (Table 4) that
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increased B: C ratio as compared to control
(1.83). It is explicitly clear that application of
increasing doses of N + P fertilizers brought
about significant increase in B : C ratio.
Significantly, the highest B: C ratio (2.13) was
obtained with application of 90 kg N kg + 60
kg P,0s + 60 kg K,O ha™ which was higher by
14.08 per cent, over the control (1.83). Sharma
et al.” recorded that application of 5 tonnes
vermicompost ha™ resulted significantly
higher values of yield attributes, fruit yield
(69.2 ha') and B:C ratio (2.11) with net

all the applied treatments significantly returns of rupees 35614 ha™ in okra crop.
Table 1: Detail of treatments with their symbols
S. No. Symbols Treatments (kg/ha)
1. To Control
2. T, N (90)
3. T, P (60)
5. Ty N+P (90+60)
6. Ts N+K (90+60)
7. Te P+K (60+60)
8. T, N+P+K (90+60+60)

Table 2: Effect of nitrogen, phosphorus and potassium on growth parameters of okra

Treatments Germination % 20 DAS Plzgt[r;;lght (crgz) DAS tg?’;\/\tgl:i%

To 64.11 1832 | 5078 67.33 44.21

T 7182 22.21 57.98 85.97 41.22

T2 72.94 19.80 52.73 77.10 42.54

Ts 7118 19.91 52.62 77.29 42.48

Ta 86.89 24.39 66.10 97.57 41.27

Ts 80.82 25.43 66.76 93.97 41.60

Ts 84.30 23.82 65.91 92.23 42.93

T, 91.24 28.10 75.40 106.00 39.73
CD (P=0.05) 11.01 6.69 6.30 6.14 3.81
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Table 3: Effect of nitrogen, phosphorus and potassium on fruit characteristics of okra
Fruit diameter | Fruit length | No. of fruits Av. wt. of fruits
Treatments 1
(cm) (cm) per plant plant
To 1.36 12.00 20.31 210.80
T 1.29 13.73 25.86 227.10
T, 1.48 13.67 24.29 221.80
T3 1.49 13.87 23.44 215.91
T, 1.90 13.87 28.44 244.71
Ts 2.36 13.87 28.67 24211
Te 1.79 13.83 26.53 233.57
T, 2.61 13.93 30.59 258.18
CD (P=0.05) 0.21 3.53 1.72 2263

Table 4: Effect of nitrogen, phosphorus and potassium on yield characteristics and B:C of okra

Duration of

Treatments p:\(l:(I)(.ir?;s pEgI;;/r;g)]s ;:ﬁltd(ﬁg)r Y'ﬁ;d(g)er B : C ratio
To 14.23 L 14.76 140.53 1.83
T 16.32 21.85 15.86 151.39 1.99
T, 15.81 25.71 15.40 146.70 1.82
T 15.69 26.17 15.11 143.94 1.81
T, 17.79 30.65 17.12 163.12 2.06
Ts 17.45 30.63 16.95 161.40 2.08
Te 16.29 29.40 16.39 156.15 1.90
T 18.76 34.32 18.07 172.12 213
CD (P=0.05) 1.63 2.90 158 13.7 ]
CONCLUSION 2. Agrawal, A.K. Role of organic enriches in

On the basis of the results emanated from
present investigation conducted during
summer (Zaid) 2015, it can be concluded that
application of NPK (90+60+60) kg ha™* may be
applied in okra to achieve higher fruit yield ha’
! net returns and B : C ratio. However this
result varies according to soil and climatic

condition and therefore requires further
experimentation.

REFERENCES
1. Saxena, M., Bhattacharya, S. and

Malhotra, S. K. Horticultural Statistics at
a Glance. Oxford University Press,
YMCA Library Building, 1 Jai Singh
Road, New Delhi 110001, India (2015).

Copyright © August, 2017; IJPAB

management of soil salinity. Agrobios. 2:
21-23 (2003).

3. Kale, R.N,, Bano, K. and Satyavati, G.P.
Final report of KSCST project N-67-
04/Vermi./34 B(3478). (1991)

4. Yawalakar, K.S., Agrwal, J.P. and Bokde,
S.  Manures and Fertilizer  Agri-
Horticultural Publishing House, Nagpur,
440010, India. (1962).

5. Balai, R.P. Response of mungbean [Vigna
radiata (L.) Wilzeck] to phosphorus and
bacterial culture in loamy sand. M.Sc.
(Ag.) Thesis, submitted to Rajasthan
Agricultural University, Bikaner (2002).

6. Mandal, P. N., Singh, K. P., Singh, V. K.
and Roy, R. K. Effect of production and

1176



Meena et al

10.

11.

12.

13.

14.

plant growth regulators on quality and
economics of hybrid okra [Abelmoschus
esculentus  (L.) Moench], Advance
Research Journal of Crop improvement. 3:

5-7. (2012).
Fisher, R.A. Statistical method for
research workers, Oliver and Boyd,

Edinburg, London. (1950)

Adepoju, A.Y. Comparative effects of the
locally NPK compound fertilizer on maize
yield. Nig. J. Soil Science. 11: 130-138

(1995)

Schippers, R.R. African Indigenous
Vegetables an Overview of Cultivated
Species. Natural Resources Institute,

Chatham, UK, pp: 89-98 (2000)

Babatola, L.A. Effect of NPK 15:15:15 on
the performance and storage life of okra
(Abelmoschus esculentus). Proceedings of
the Horticultural Society of Nigeria
Conference, pp: 125-128 (2006).

Singh, J.P., Shukla, I.N., Gautam, R.K.S.,
Singh, B. and Kumar, S. Effect of different
levels of nitrogen and phosphorus under
varying plant geometry on growth and
yield okra [Abelmoschus esculentus (L.)
Moench]. Progressive Agriculture. 8(1):
21-24 (2008).

Fageria, M.S., Arya, P.S. and Singh, A.K.
Effect of sowing dates and nitrogen levels
on seed yield of okra [Abelmoschus
esculentus (L.) Moench]. Haryana Journal
of Horticultural Sciences. 22(1): 66-69
(1993)

Fayaz, A., Mohammed, I. and Sher, M.
Effect of different levels of nitrogen alone
and in combination with constant dose of
phosphorus and potassium on growth and
yield of okra cv. TV-13. Sharhad Journal
of Agriculture. 15(5): 405-407 (1999)
Katung, M. D. Productivity of okra
varieties as influenced by seasonal

Copyright © August, 2017; IJPAB

Int. J. Pure App. Biosci. 5 (4): 1171-1177 (2017)

15.

16.

17.

18.

19.

20.

ISSN: 2320 — 7051
changes in Northern Nigeria. Agrobot. 35
(1): 65-71 (1996 )

Yadav, P., Singh, P. and Yadav, R.L.
Effect of organic manures and nitrogen
levels on growth, yield and quality of okra.
Indian Journal of Horticulture. 63(2):
215-217 (2006)

Firoz, Z.A. Impact of nitrogen and
phosphorus on the growth and yield of
okra  (Abelmoschus esculentus (L.)
Moench.) in hill slope condition.
Bangladesh J. Agril. Res. 34(4): 713-722.
(2009)

Philip, C.B., Sajo, A.A. and Futuless,
K.N., Effect of spacing and NPK fertilizer
on the yield and yield components of okra
(Abelmoschus esculentus (L. Moench.) in
Mubi, Adamawa State, Nigeria. J. Agron.
9: 131-134 (2010).

Sajid, M., Khan, M.A., Rab, A., Shah,
S.N.M., Arif, M., Jan, |., Hussain, Z. and
Mukhtiar, M. Impact of nitrogen and
phosphorus on seed vyield and Yyield
components of okra cultivars. The Journal
of Animal and Plant Sciences. 22(3): 704-
707 (2012)

Sharma, R.P., Datt, N., Chander, G. Effect
of vermicompost, FYM and chemical
fertilizers on yield, nutrient uptake and soil
fertility in okra [Abelmoschus esculentus
(L.)) Moench], Onion (Allium cepa)
sequence in wet temperate zone of
Himachal Pradesh. Journal of Indian
Society of soil Science. 57(3): 357-361
(2009)

Sharma, T.R., Pandey, AK., Updhyaya,
S.D. and Agrawal S.B. Effect of
vermicompost on vyield and quality of
kharif ~ season  okra  [Abelmoschus
esculentus (L.) Moench]. Vegetable
Science. 37(1-2): 181-183 (2010).

1177



