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Abstract

A two-year investigation was carried out to examine the
effect of nitrogen on growth and yield of okra with fourteen
treatments containing different combinations of organic
(vermicompost and farm yard manure) and inorganic (urea
and neem coated urea) sources of nitrogen replicated thrice
at Vegetable Research Centre of G.B. Pant University of
Agriculture and Technology, Pantnagar, Udham Singh Nagar,
Uttarakhand in summer seasons of year 2016 and 2017.
Observations for plant height, stem diameter, per plant
number of leaves, primary branches and nodes at 45 days
after sowing (DAS), leaf area at 60 DAS, green pod length
and diameter, average weight of green pod, number of green
pods and green pod yield plant-1 were recorded. The findings
revealed that among all others, treatments T 10
(Recommended dose of nitrogen, RDN- 100% through neem
coated urea + 2.5 t ha-1 vermicompost) and T6 (RDN- 75%
through neem coated urea + 25% through vermicompost)
were found best with respect to improvement in plant growth
and yield characters. The highest number and yield of green
pods per plant were recorded under treatments T6 (25.8 and
293.3 g plant-1) and T10 (23.3 and 294.7 g plant-1) as compared
to other treatments. Hence, it can be concluded that
application of neem coated urea along with vermicompost
could be recommended for obtaining higher yield of okra in
summer season under lowland regions of India.

Keywords: Okra; Neem coated urea; Vermicompost; FYM;
Growth; Yield

Introduction

Okra [Abelmoshcus esculentus (L.) Moench] is a well-
known annual vegetable crop of tropic and sub-tropic
regions of world, valued for its economic importance
because of its high nutritional value that has potential to
improve food security. India ranks first (61.9%) followed
by Nigeria and Sudan among major okra producing
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countries in the world. In the year 2017-18, okra in India,
occupied an area of 0.51 million ha with total production
6.1 million ton (t) and productivity of 11.98 t ha-1 which
includes both the seasons of crop (Ministry of Agriculture
and Farmers Welfare 2018). It accounts for 4.96% of
total vegetable area and 3.30% of total vegetable
production in India. In Uttarakhand, it occupies an area
of 3.62 thousand hectares with total production of 26.10
thousand ton and productivity 7.21 t ha-1. This shows
that there is still a wide gap in its production capacity as
compared to national productivity, even when okra is
grown in two seasons in a year in this state. It may be
due to the long-term indiscriminate use of fertilizers due
to which a continuous decline in soil fertility has been
evolved that have caused a continuous decline in its
proper yield potential.

Nitrogen (N) a macro-nutrient is regarded as the most
critical nutrient required for adequate nutrition and high
yield of okra. It contributes to the plant growth
characters and in general found to be directly correlated
with yield and quality parameters. Because of nitrification
and leaching losses, low levels of available soil N and
organic matter content accounts to a widespread N
deficiency in India. The production capacity of soil has
reduced due to imbalanced use of nitrogenous fertilizers
(especially Urea) for obtaining greater yields. As an
effective natural way to reduce such losses, the
application of neem coated urea (NCU) and organic
manures in combinations have been proved to be the
best. Farm yard manure (FYM) and vermicompost (VC)
are the two organic sources of nitrogen that are mainly
popular among the farmers in India. There are many
literatures available on the use of these organic sources
for cultivation of vegetable crops. Many researchers have
reported increase in growth and yield of produce with
the application of organic manures along with inorganic
fertilizers in vegetable crops (Singh 2009; Sati et al. 2018;
Wang et al. 2017). A new approach to the balanced use
of fertilizers, soil test crop response (STCR) based
fertilizer recommendation approach, is also being used
now-a-days for estimation of fertilizer nutrient for
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profitable response (Goswami 2006). Research on this
approach has been carried out for many of the cereal
and pulse crops but for okra and other vegetable crops,
it still needs to be refined and developed for each and
specific locations. Keeping all these approaches in view,
the present experiment was conducted under lowland
conditions of Uttarakhand to study the effect of neem
coated urea and other nitrogen sources on growth, yield
and quality of okra.

Materials and Methods

The fieldwork was carried out at Vegetable Research
Centre, G.B. Pant University of Agriculture and
Technology, Pantnagar, District- Udham Singh Nagar,
Uttarakhand during the summer seasons of year 2016
and 2017. The soil of the experimental plot was Mollisol
having sandy loam soil with neutral pH (7.35 and 6.90),
medium organic carbon content (0.72 and 0.78%), low
nitrogen (151.8 and 165.12 kg ha-1), high phosphorus
(28.5 and 29.91 kg ha-1) and medium potash (168.35
and 181.72 kg ha-1) availability, respectively during both
the years. The experiment laid out in Randomized Block
Design with three replications consisting following
treatment combinations with recommended dose of
nitrogen (RDN) through organic (Farm yard manure
(FYM) and Vermicompost (VC)] and inorganic [Urea
and Neem coated urea (NCU)] sources viz., T1
(Control), T2 (RDN- 50% VC + 50% FYM), T3 (RDN-
100% Urea), T4 (RDN- 100% NCU), T5 (RDN- 75%
Urea + 25% VC), T6 (RDN- 75% NCU + 25% VC), T7
(RDN- 75% Urea + 10 t ha-1 FYM), T8 (RDN- 75%
NCU + 10 t ha-1 FYM), T9 (RDN- 100% Urea + 2.5 t ha-

1 VC), T10 (RDN- 100% NCU + 2.5 t ha-1 VC), T11
(RDN- 100% Urea + 5 t ha-1 FYM), T12 (RDN- 100%
through NCU + 5 t ha-1 FYM), T13 (STCR with organic)
and T14 (STCR without organic). Organic manures used

in the experiment viz., FYM (0.57% N, 0.32% P2O5
and 0.52% K2O) and VC (1.61% N, 1.17% P2O5 and
1.84% K2O) were applied one week before sowing of
seeds. The recommended dose of fertilizers was 100:
40: 40 kg NPK ha-1 of which full dose of P2O5 and K2O
applied in all treatments (except T2 and STCR
treatments) as basal while, nitrogen doses were applied
as per treatments in two equal splits i.e., half as basal
and half as top-dress at 30 DAS. Treatment T2 applied
fully as organic while, the soil test-based crop response
(STCR) treatments: T13 applied with 20 t ha-1 FYM, and
treatment T13 and T14 both were applied with inorganic
nitrogen source (NCU) in two equal splits, phosphorus
(SSP) and potassium (MOP) after working out the doses
required as per calculations made using the equations
suggested for Mollisol soils by Rawat et al. (2015).

The seeds of okra cv. Parbhani Kranti were soaked in
water for overnight and were sown after proper seed
treatment as line sowing in each plot (net size 3.0 m x
2.25 m) maintaining 50 plants per plot later after thinning
at spacing of 45 x 30 cm row-to-row and plant-to-
plant. Observations for growth parameters viz., plant
height, stem diameter, per plant number of leaves,
primary branches and nodes were recorded at 45 days
after sowing (DAS) while, leaf area was recorded at 60
DAS. The green pod length, diameter, average weight,
number and yield per plant were recorded as yield
attributes and yield parameters. The data was subjected
for analysis of variance (ANOVA) as per the method
suggested by Sukhatme and Panse (1995).

Results and Discussion

Growth parameters: The data pertaining to various
growth parameters (Table 1 and Table 2) was found to
be significantly affected by various integrated nitrogen
treatments. Pooled mean over the years indicated that

Table 1: Effect of neem coated urea on plant height, stem diameter, number of leaves and leaf area
Plant height (cm) Stem diameter (cm) Number of leaves plant-1 Leaf area (cm2) Treatments 

2016 2017 Pooled 2016 2017 Pooled 2016 2017 Pooled 2016 2017 Pooled 
T1 23.8 20.8 22.3 0.83 0.91 0.87 6.3 6.9 6.6 136.6 142.6 139.6 
T2 31.9 21.3 26.6 0.98 1.02 1.00 6.9 7.5 7.2 185.7 163.7 174.7 
T3 38.2 30.8 34.5 1.04 1.15 1.10 7.1 7.5 7.3 191.2 178.7 185.0 
T4 40.8 32.6 36.7 1.08 1.23 1.15 7.3 7.8 7.6 262.9 237.6 250.3 
T5 39.3 28.7 34.0 1.09 1.18 1.14 7.1 8.1 7.6 292.8 241.7 267.2 
T6 46.2 34.0 40.1 1.17 1.27 1.22 7.6 7.9 7.8 326.6 317.3 322.0 
T7 38.8 32.7 35.8 1.05 1.19 1.12 6.6 7.8 7.2 309.5 264.6 287.1 
T8 39.9 30.0 34.9 1.07 1.23 1.15 7.3 7.9 7.6 198.9 195.4 197.1 
T9 36.7 28.2 32.4 1.12 1.21 1.16 6.9 7.8 7.4 243.4 215.9 229.7 
T10 41.1 31.0 36.0 1.13 1.25 1.19 7.0 7.9 7.5 312.3 262.6 287.5 
T11 37.5 28.4 32.9 1.00 1.14 1.07 6.1 7.9 7.0 295.4 238.5 267.0 
T12 39.5 30.8 35.1 1.06 1.17 1.11 6.8 7.7 7.3 314.2 305.2 309.7 
T13 38.4 30.3 34.3 1.03 1.19 1.11 7.2 7.9 7.5 236.7 212.2 224.5 
T14 37.4 28.2 32.8 0.97 1.17 1.07 7.0 6.9 7.0 219.2 203.3 211.3 

SEm± 1.9 1.5 1.4 0.04 0.04 0.03 0.2 0.2 0.2 15.9 16.5 10.7 
C.D. (0.05) 5.7 4.5 4.1 0.13 0.14 0.09 0.8 0.7 0.5 46.5 47.9 31.3 
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treatment T6 (RDN- 75% through NCU + 25% through
Vermicompost) recorded the maximum plant height
(40.1 cm), stem diameter (1.22 cm), number of leaves
per plant (7.8) and leaf area (322.0 cm2), while treatment
T10 (RDN- 100% through NCU + 2.5 t ha -1

Vermicompost) recorded maximum number of primary
branches (2.4) and nodes per plant (17.7). Whereas,
treatment T1 (No application of nitrogen) recorded
lowest values for all growth parameters. Results from
the data indicated that recommended dose of nitrogen
in the form of neem coated urea along with
vermicompost [Treatment T6 (RDN- 75% NCU + 25%
VC) and T10 (RDN- 100% NCU + 2.5 t ha-1 VC)]
increased growth characters like plant height, stem
diameter, number of leaves per plant, leaf area, number
of primary branches per plant and number of nodes per
plant in comparison to control and sole application of
either organic manure or inorganic fertilizer.

This could be due to higher photosynthesis rates and
vigorous plant growth and development exhibited when
supplied with enough nitrogen. Arancon et al. (2003)
reported increased plant growth due to large increase in
soil microbial biomass after vermicompost applications
leading to the production of hormones or humic acids
in the vermicompost which act as plant growth
regulators independent of nutrient supply. Nutrients in
organic manure are released gradually through the
process of mineralization maintaining optimal soil
nutrient levels over prolonged period (Bationo et al.
2004). The combined application of inorganic and
organic sources has beneficial effects on plant growth
(Das et al. 2014; Wang et al. 2017). Kumar et al. (2010)
also reported significantly higher growth in case of
aromatic rice with the application of neem oil coated
urea as compared to uncoated prilled urea. Application
of vermicompost in combination with inorganic
fertilizers has been reported to have higher leaf area
(Singh et al. 2010). Garhwal et al. (2010) reported
increase in number of primary branches plant-1 with
combined application of organic and inorganic fertilizers.
Similarly, increase in number of nodes plant-1 has been
reported (Mal et al. 2013; Singh 2009).

Yield and yield attributing parameters: It is evident
from pooled data (Table 3) that the green pod length
and average green pod weight were not affected by
various nitrogen treatments. However, maximum green
pod length (11.7 cm) and average green pod weight
(13.1 g) were recorded under treatment T13 (STCR with
organic) and T9 (RDN- 100% through Urea + 2.5 t ha-

1 Vermicompost), respectively. While, minimum values
for these parameters were recorded under treatment T9
(RDN- 100% through Urea + 2.5 t ha-1 Vermicompost)
and T6 (RDN- 75% through NCU + 25% through
Vermicompost), respectively. On the other hand, green

Table 3: Effect of neem coated urea on length, diameter and average weight of green pods
Green pod length (cm) Green pod diameter (cm) Average green pod weight (g) Treatments 

2016 2017 Pooled 2016 2017 Pooled 2016 2017 Pooled 
T1 10.7 10.5 10.6 1.38 1.27 1.32 11.8 11.3 11.6 
T2 10.9 11.0 11.0 1.43 1.27 1.35 12.7 12.6 12.7 
T3 10.2 10.3 10.3 1.46 1.43 1.45 12.2 11.3 11.8 
T4 11.5 11.5 11.5 1.37 1.37 1.37 12.9 10.5 11.7 
T5 11.3 11.5 11.4 1.34 1.40 1.37 12.6 11.3 12.0 
T6 11.5 11.3 11.4 1.28 1.47 1.37 12.1 10.9 11.5 
T7 11.3 11.2 11.2 1.46 1.17 1.31 12.4 11.9 12.1 
T8 11.6 11.3 11.5 1.40 1.33 1.36 12.7 11.5 12.1 
T9 8.8 9.2 9.0 1.20 1.07 1.14 12.2 14.0 13.1 
T10 10.9 10.8 10.9 1.49 1.47 1.48 12.5 13.3 12.9 
T11 11.5 11.3 11.4 1.36 1.37 1.36 12.1 13.9 13.0 
T12 10.9 11.0 11.0 1.27 1.27 1.27 12.4 11.9 12.2 
T13 11.8 11.7 11.7 1.52 1.50 1.51 12.5 12.4 12.5 
T14 9.8 9.8 9.8 1.23 1.27 1.25 12.2 12.2 12.2 

SEm± 0.8 1.1 0.7 0.06 0.07 0.06 1.0 1.1 0.8 
C.D. (0.05) NS NS NS NS 0.22 0.18 NS NS NS 

 

Table 2: Effect of neem coated urea on number of primary
branches and nodes

Number of primary 
branches plant-1 Number of nodes plant-1 

Treatments 
2016 2017 Pooled 2016 2017 Pooled 

T1 1.3 1.8 1.6 8.2 7.3 7.7 
T2 1.5 2.0 1.7 9.7 8.4 9.0 
T3 1.6 2.9 2.3 11.7 11.2 11.5 
T4 1.7 2.1 1.9 14.9 14.2 14.5 
T5 1.7 1.9 1.8 12.5 13.3 12.9 
T6 2.0 2.0 2.0 17.9 17.0 17.5 
T7 1.8 2.9 2.3 14.4 14.1 14.2 
T8 1.8 1.9 1.9 16.2 15.1 15.7 
T9 1.7 2.0 1.9 15.5 15.0 15.2 
T10 1.9 2.9 2.4 18.3 17.0 17.7 
T11 1.7 2.0 1.9 13.0 12.0 12.5 
T12 1.8 2.0 1.9 14.8 13.7 14.2 
T13 1.7 2.5 2.1 13.6 12.5 13.1 
T14 1.6 2.3 1.9 12.3 11.6 11.9 

SEm± 0.07 0.07 0.04 0.2 0.2 0.2 
C.D. (0.05) 0.20 0.21 0.14 0.8 0.8 0.7 
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pod diameter and number of green pods plant-1 (Table 3
and Table 4) were found significantly affected.
Treatment T13 (STCR with organic) and T6 (RDN- 75%
through NCU + 25% through Vermicompost) recorded
maximum while, treatment T9 (RDN- 100% through
Urea + 2.5 t ha-1 Vermicompost) and T1 (No application
of nitrogen) recorded minimum values for green pod
diameter and number of green pods plant-1, respectively.

According to pooled data (Table 4), highest value for
green pod yield plant-1 was recorded under treatment
T10 (RDN- 100% through NCU + 2.5 t ha -1

Vermicompost) while, treatments T6 (RDN- 75%
through NCU + 25% through Vermicompost) and T8
(RDN- 75% through NCU + 10 t ha-1 FYM) were found
at par. Whereas, minimum green pod yield plant-1 was
recorded under treatment T1 (No application of nitrogen)
which was found statistically lowest as compared to
other treatments. The effect on green pod length with
application of various nitrogen treatment combinations
was found non-significant however, a critical analysis
of data indicated that higher doses of inorganic fertilizer
resulted in some decrease in green pod length. This might
be due to toxicity in plants due to excess of nitrogen.
Mohammadi et al. (2016) also reported no significant
effect of nitrogen on pod length. On the other hand,
green pod diameter increased with combined application
of recommended dose of nitrogen through neem coated
urea and organic manure. Soil test based recommended
dose of fertilizer with organic manure recorded
maximum green pod diameter. This might be due to
increased nitrogen content in pods which resulted in
increased pod diameter. An increase in pod diameter
has been observed with increased nitrogen application
levels along with organic manures (Singh 2009).

However, no influence of various nitrogen treatments
was found on average green pod weight of okra but on
critical analysis of data, it was observed that treatment
with recommended dose of nitrogen through combined
inorganic and organic sources application recorded
higher average pod weight which might be due to size
variations of different pods during sampling. Our results
are like the findings of Singh et al. (2010) who reported
significantly higher average pod weight with application
of vermicompost and inorganic fertilizers. The data
(Table 4) indicated that there was a significant increase
in number and yield of green pods with combined
application of recommended dose of nitrogen through
neem coated urea and organic manure [Treatment T6
(RDN- 75% NCU + 25% VC) and T10 (RDN- 100%
NCU + 2.5 t ha-1 VC)]. The reason behind it might be
the slow nutrient releasing property of neem coated urea
and organic manure which might have made nutrients
available to plants for a longer period whereas, increased

microbial activities with application of organic manure
which together resulted in continuous increase in plant
growth characters thus, increase in number and yield
of green pods plant-1. These results are in conformity
with the findings of Shalini et al. (2002). Vijaya and
Seethalakshmi (2011) in okra also reported higher number
and yield of fruits attributed to some positive effects of
vermicompost on performance of crop. Similar results
for number of pods and pod yield plant-1 in okra were
reported by Afe and Oluleye (2017) and Das et al (2014).

Conclusion

On basis of present investigation, it can be concluded
that application of recommended doses of nitrogen
through neem coated urea and vermicompost improves
growth parameters viz., plant height, stem diameter,
number of leaves plant-1, leaf area, number of primary
branches and nodes plant-1 and yield parameters viz.,
number of green pods and green pod yield plant-1 in
comparison to control. Since, treatment T10 (RDN-
100% NCU + 2.5 t ha-1 VC) and T6 (RDN- 75% NCU +
25% VC) both proved to be best for obtaining higher
green pod yield plant-1 therefore, these could be
recommended for commercial production of okra in
summer season under lowland conditions to increase
productivity of okra provided that all other recommended
agronomic package of practices properly followed.

lkjka'k

fHk.Mh dh òf) vkSj mit ij u=tu ds izHkko dh tkap djus ds
fy, u=tu ds tSfod lzksrksa] oehZdEiksLV vkSj xkscj dh [kkn rFkk
vtSfod lzksrksa] ;wfj;k vkSj uhe ysfir ;wfj;k ds lkFk fofHkUu
la;kstuksa okys 14 mipkjksa dks 3 ckj izfrd̀fr dj xksfoUn cYyHk
iar d̀f’k ,oa izkS|ksfxdh fo”ofo|ky;] iaruxj ¼mŸkjk[k.M½ ds
lCth vuqla/kku dsUnz esa o’kZ 2016&17 ds xzh’edky esa dh x;hA

Table 4: Effect of neem coated urea on number of green
pods and green pod yield

Number of green pods 
plant-1 Green pod yield plant-1 (g) Treatments 

2016 2017 Pooled 2016 2017 Pooled 
T1 13.6 14.8 14.2 158.7 165.0 161.8 
T2 16.9 16.4 16.6 208.8 202.1 205.4 
T3 17.5 19.4 18.4 212.8 216.3 214.6 
T4 21.6 21.5 21.5 273.2 223.6 248.4 
T5 18.8 22.3 20.5 232.8 249.3 241.0 
T6 25.0 26.7 25.8 296.6 290.0 293.3 
T7 17.7 19.9 18.8 220.2 233.5 226.8 
T8 20.1 23.9 22.0 254.4 275.9 265.2 
T9 17.7 16.0 16.9 216.5 218.9 217.7 
T10 22.8 23.7 23.3 280.4 309.1 294.7 
T11 19.3 17.5 18.4 226.0 237.0 231.5 
T12 18.6 20.3 19.4 229.9 238.4 234.1 
T13 18.0 20.1 19.1 223.2 249.7 236.5 
T14 18.7 19.5 19.1 223.3 236.1 229.7 

SEm± 2.0 1.9 1.4 16.6 18.4 10.7 
C.D. (0.05) NS 5.7 4.0 48.4 53.4 31.1 
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cht cqokbZ ds 45 fnuksa ckn ikS/ks dh Å¡pkbZ] rus dh ifjf/k] ifŸk;ksa
dh la[;k] izkFkfed “kk[kkvksa dh la[;k vkSj ik”oZ xkaBksa dh la[;k(
60 fnuksa ds mijkUr iŸkh dk {ks=Qy] gjh Qyh dh yEckbZ o O;kl]
gjh Qyh dk vkSlr otu] gjh Qyh dh la[;k vkSj izfr ikS/k gjh
Qyh dh mit lacaf/kr vkadM+s fy;s x;sA fu’d’kksZa ls Li’V gqvk
fd fHk.Mh dh Qly dk izn”kZu fofHkUu mipkjksa ls T;knk izHkkfor
gksrk gSA lHkh mipkjksa esa mipkj Vh

10
 ¼u=tu dh vuq”kaflr [kqjkd

100 izfr”kr uhe ysfir ;wfj;k ,oa 2-5 Vu oehZdEiksLV ds ek/;e
ls½ vkSj Vh

6
 ¼75 izfr”kr uhe ysfir ;wfj;k $ 25 izfr”kr

oehZdEiksLV ds ek/;e ls½ ikS/kksa dh òf) o mit xq.kksa esa lq/kkj
ds lkFk vfr mŸke ik;k x;kA vr% Hkkjr o’kZ ds rjkbZ {ks=ksa esa
xzh’edky esa fHk.Mh dh vf/kd mit izkIr djus ds fy, budh
vuq”kalk dh tk ldrh gSA
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