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ABSTRACT

Nutrient management through integration of different organic and inorganic fertilizers provide a superior
result than using each component separately. Thus, to investigate the outcome of integrated nutrient
management in okra cv. Arka Anamika, an experiment was conducted at the experimental field of
Department of Vegetable and Spice Crops, Uttar Banga Krishi Viswavidyalaya, Pundibari, Cooch Behar,
West Bengal during Kharif season of 2019. The 15 integrated treatment combinations were arranged in
Randomised Block Design with 3 replications where various growth and yield parameters were observed.
Growth attributing characters like days to 50% flowering commenced early (40.33) in treatment T, whilst,
plant height (76.46 cm at first harvest and 141.19 cm at last harvest), stem girth (14.17 mm) and number of
primary branches (3.47) was observed to be influenced positively by the treatment T,. As regards to the
yield parameters, concurrently all yield contributing parameters like length of pod (11.46 cm), width of
pod (14.60 mm), individual fresh weight of pod (14.98 g), number of pods (20.92), fresh yield per plant
(331.96 g) and fresh yield per hectare (23.42 t ha') showed maximal values in the plants which received the
treatment T,. While treatment T , (Control) was found to be less benignant towards the growth and yield of
okra. Presumably, these observation has lead to the undisputed conclusion that T, (75% Recommended
Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Vermicompost + Biofertilizer) might
have a salutary effect on okra cv. Arka Anamika under the terai region of West Bengal.
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Introduction

Okra Abelmoschus esculentus L. (Moench), is an eco-
nomically important vegetable crop of the family
malvaceae grown in tropical and sub-tropical parts
of the world (Singh et al., 2014). It is one of the old-
est cultivated crops and is suitable for cultivation in
a kitchen garden as well as on commercial level. It is

one of the cheapest green vegetable of India which is
quite popular because of easy cultivation, consistent
yield and adaptability to various climatic situations.
Okra is commonly grown during summer and rainy
seasons for its green, non-fibrous tender fruits (Rana
et al., 2020). Fruits are rich in vitamins, calcium, po-
tassium and other mineral matters like iodine which
is useful in the treatment of simple goiter (Meena
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and Meena, 2018). Apart from these, young leaves
can be cooked as a vegetable or can be used as cattle
feeds. The seed of okra contains a good amount of
oil and protein of a superior nutritional quality and
could be processed to extract edible oil (about 20%).
Seeds are also used as the substitutes for coffee
(Singh et al., 2014). In India, okra mucilage is also
used as a clarifying agent in sugar cane juice for
making molasses (Chauhan, 1972). Its mature fruit
and stems contain crude fibre, which is used in the
paper industry (Singh et al., 2018).

India is number one producer of okra in Asia as
well as in the world with a share of 73.25 % in World
Agriculture having an area of 528’000 Ha and pro-
duction of 6146’000 MT/Ha (2016-17). Okra is
grown in almost every part of India but West Bengal
is the leading state with production of around
913.32°000 MT (Anon. 2017).

Though India is a 2" largest producer of veg-
etables and number one producer of okra in the
world there is a major challenge faced by mankind
i.e,, reducing yield and ever expanding world popu-
lation. The rate of yield gain in crop improvement
programme must be in proportion to the rate of
population growth so, as to avoid malnutrition and
hunger. The chemical fertilizers play an important
role but its unceasing use has an adverse impact,
both on natural resources and human health
(Thirunavukkarasu and Balaji, 2015). Application of
imbalanced nutrients led to declining nutrient-use
efficiency making fertilizer consumption uneco-
nomical, poor quality of vegetables and producing
adverse effects on atmosphere and groundwater
quality (Amiry et al., 2018; Sachan et al., 2017). While
organic methods has a great potential but the nutri-
ent needs of Indian agriculture are so large that or-
ganic manures alone cannot fullfill the nutrition re-
quirement of crop (Wagh et al., 2014). Therefore, a
judicious combination of organic and chemical fer-
tilizers may help to maintain the soil health and to
augment the efficiency of nutrients improving the
productivity of crop (Wagh et al., 2014). The long
picking period of okra demands a continuous and
proper nutrient supply while deep root system pre-
fers a good soil condition for the roots, therefore the
growth and yield of okra can be improved by appro-
priate nutrient management practices (Singh et al.,
2007; Suchitra and Manivannan, 2012; Igbal et al.,
2014). Keeping all this in view, the present investiga-
tion was carried out to study the effect of different
nutrient management on okra cv. Arka Anamika
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under terai zone of West Bengal.
Materials and Methods

The experiment was executed during the Kharif sea-
son of 2019 from the month of April to August at the
experimental field of the Department of Vegetable
and Spice Crops, Uttar Banga Krishi
Viswavidyalaya, Pundibari, Cooch Behar, India.
Geographical location of the area is 26°40" N latitude
and 89° 38" E longitudes with elevation of 43 meter
above sea level. It falls under the Terai zone of West
Bengal with temperature range of 5-6° C to 24-34° C
and high rainfall between 2500-3300 mm. The soil
was sandy loam with medium water holding capac-
ity, good organic matter content and low pH. The
experiment consisting of fifteen treatment applied to
cv. Arka Anamika was conducted in a RBD with
three replications in plot size of 2.1 m x 2.7 m main-
taining the spacing of 45 cm x 30 cm. Treatment
combination were as follows; T, 100% Recom-
mended Dose of Fertilizer, T, 75% Recommended
Dose of Fertilizer + 25% Recommended Dose of Ni-
trogen through Vermicompost, T, 50% Recom-
mended Dose of Fertilizer + 50% Recommended
Dose of Nitrogen through Vermicompost, T, 100%
Recommended Dose of Fertilizer + Biofertilizer (PSB
and Azatobacter), T, 75% Recommended Dose of Fer-
tilizer + 25% Recommended Dose of Nitrogen
through Vermicompost + Biofertilizer (PSB and
Azatobacter), T, 50% Recommended Dose of Fertil-
izer + 50% Recommended Dose of Nitrogen through
Vermicompost + Biofertilizer (PSB and Azatobacter),
T, 75% Recommended Dose of Fertilizer + 25% Rec-
ommended Dose of Nitrogen through Poultry ma-
nure, T, 50% Recommended Dose of Fertilizer + 50%
Recommended Dose of Nitrogen through Poultry
manure, T, 75% Recommended Dose of Fertilizer +
25% Recommended Dose of Nitrogen through Poul-
try manure + Biofertilizer (PSB and Azatobacter), T
50% Recommended Dose of Fertilizer + 50% Recom-
mended Dose of Nitrogen through Poultry manure+
Biofertilizer (PSB and Azatobacter), T, 75% Recom-
mended Dose of Fertilizer + 25% Recommended
Dose of Nitrogen through Jeevamrutha, T, 50%
Recommended Dose of Fertilizer + 50% Recom-
mended Dose of Nitrogen through Jeevamrutha, T,
75% Recommended Dose of Fertilizer + 25% Recom-
mended Dose of Nitrogen through Jeevamrutha +
Biofertilizer (PSB and Azatobacter), T,, 50% Recom-
mended Dose of Fertilizer + 50% Recommended
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Dose of Nitrogen through Jeevamrutha +
Biofertilizer (PSB and Azatobacter), T, Control. In
recommended dose of fertilizer (100:50:50 kg/ha)
source of N, P and K was urea, SSP and MOP re-
spectively. Full dose of P, K and N in 2 splits were
applied (30 and 60 days after sowing). Biofertilizer
(PSB and Azatobacter) was used as a seed treatment
while, Jeevamrutha was prepared as per the method
given by Devakumar et al. (2014) and used for soil
drenching at 30 DAS. Farm yard manure,
vermicompost and poultry manure were incorpo-
rated 12 days prior to sowing at the experimental
plot.

All the recommended cultural operations were
followed to raise a healthy crop and data on days to
50% flowering, number of primary branches at last
harvest, height of the plant at 1** harvest, stem girth
at 1** harvest, length of pod (cm), width of pod
(mm), number of pods, individual fresh weight of
pods (g), fresh yield per plant (g), fresh yield per ha
(tons) and physiological weight loss were recorded
during the study. Harvesting was done on an alter-
native day basis in order to harvest the pods before
it becomes fibrous. All the parameters were statisti-
cally analyzed using analysis of variance (ANOVA)
under Randomized Block Design as described by
Panse and Sukhatme (1985).

Results and Discussion

Growth parameters: The difference exerted by the
various treatments on the days to 50% flowering is
detailed in Table 1. Among the 15 treatment, T, (50%
Recommended Dose of Fertilizer + 50% Recom-
mended Dose of Nitrogen through Vermicompost+
Biofertilizer) induced earliest days to 50% flowering
(40.33 DAS) in okra which is at par with treatment
T, T,, Tyand T, . Amiry et al. (2017), Singh et al.
(2018) and Saurabh et al. (2021) also reported that
the days to flowering in okra was earliest in the
treatment consisting integration of synthetic and
organic sources rather than control. It may be due
tothe combined effect of chemical fertilizer along
with vermicompost and biofertilizer which aided in
balanced nutrient supply and improved availability
of food material leading to differentiation of bud
and initiation of flowers within a short period of
time (Amiry et al., 2017; Rana et al., 2020; Mal et al.,
2013). Additionally, plant growth-regulating sub-
stances (PGRs) present in vermicompost, particu-
larly gibberellin, which play a major role in the regu-
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lation of flowering could explain the early flower
initiation (Rosales and Galinato, 2018; Kist et al.,
2019).

The maximum height of okra at 1% harvesting
(76.46 cm) and at last harvesting (141.19 cm) was
obtained in the treatment T, (75% Recommended
Dose of Fertilizer + 25% Recommended Dose of Ni-
trogen through Vermicompost + Biofertilizer). It
was succeeded by the treatment T, and T, while,
minimum height was acquired in plants with no
treatment (T ;Control) at both the stages. This result
is closely confined with the findings of Sachan et al.
(2017); Meena and Meena (2018). The increased
height of the plants in treatment T, is attributable to
the availability of higher levels of nitrogen through-
out the period of plant growth initially from inor-
ganic source and succeeding requirements from or-
ganic sources, enhanced available phosphorus from
supplemented biofertilizer and growth hormones
like auxin from added vermicompost (Abha et al.,
2019). Further, considerable amount of microorgan-
isms present in vermicompost nourishes the roots to
assimilate nutrients which stimulate the plant
growth (Kist et al., 2019).

The stem girth exhibited significant differences
due to the treatments provided (Table 1). The maxi-
mum stem girth of 14.17 mm was observed in treat-
ment T, (75% Recommended Dose of Fertilizer +
25% Recommended Dose of Nitrogen through
Vermicompost + Biofertilizer) which is at par with
treatment T, and T,. Likewise, the least stem girth of
8.63 mm was obtained in control (T ;). Meena and
Meena (2018); Singh and Ram (2018) reported
higher stem diameter in okra which received the
treatment consisting of RDF along with
vermicompost. The steady source of nutrients and
attainability of growth-promoting agents through
integration of fertilizers in all the treatments except
control (T ;) mayhap increased the multiplication
and enlargement of cells thereby increasing the stem
thickness (Meena and Meena, 2018; Chaudhari et al.,
2018).

From the table 1 it is evident that the treatment T,
(75% Recommended Dose of Fertilizer + 25% Rec-
ommended Dose of Nitrogen through
Vermicompost + Biofertilizer) excelled in compari-
son to other treatments regarding the number of pri-
mary branches. The treatment T, is at par with treat-
ments T, T, and T, . Meanwhile, treatment T ;(con-
trol) produced least number of primary branches
(2.00). The balanced supply of all the major nutrients
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necessary for the growth and development of plant
parts from different sources might have increased
the number of primary branches in these treatments
through the active photosynthesis
(Thirunavukkarasu and Balaji, 2015). The nutrient
source consisting the mixture of organic and syn-
thetic fertilizer enhances the branch number in okra
Singh et al. (2018); Sachan et al., (2017) and Ghuge et
al., (2015).

Yield parameters: Influence of the various nutrient
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rameters was obtained in treatment T, (control).
The maximum length, width and fresh weight of
pods (11.46 cm, 14.60mm and 14.98 g respectively)
was obtained in treatment T; on the other hand, the
treatment without any nutrient source (T,;Control)
produced the pods of minimum length, width and
weight (9.06 cm, 11.37 mm and 10.87 g). Mal et al.
(2013) also reported highest length, girth and single
weight a fruit when RDF from chemical means was
incorporated along with the vermicompost and

biofertilizer. The improved nutrient and structural
status of the soil may have increased the availability
of NPK and water at the crucial periods of crop
growth, which may have contributed to enhanced
vegetative growth and increases photosynthesis and
photosynthate translocation from source to sink,
which in turn accelerated the development of longer

sources and their combination on the yield attributes
of okra has been summed up in the table 2. It is evi-
dent that treatment T, (75% Recommended Dose of
Fertilizer + 25% Recommended Dose of Nitrogen
through Vermicompost + Biofertilizer) was signifi-
cantly superior and exerted highest value in all of
the parameters. Quite the reverse effect on these pa-

Table 1. Average performance of okra as influenced by different nutrient combination.

Treatment Days to 50% Height of Height of the Stem girth Number of
flowering the plant at plant at last (mm) primary
(DAS) 1*t harvest (cm) harvest (cm) branches
T, 48.67 60.49 108.45 11.10 2.20
T, 44.00 71.65 126.12 11.80 2.87
T, 42.00 55.19 115.24 10.04 2.67
T, 45.33 69.79 121.07 11.61 2.80
T, 40.67 76.46 141.19 14.17 347
T, 40.33 73.05 140.11 13.24 3.27
T, 45.67 69.34 124.42 11.48 2.80
T, 43.67 53.43 115.07 9.68 2.60
T, 41.67 71.93 134.43 13.05 3.13
T, 41.33 71.74 133.14 12.63 3.07
T, 46.67 56.39 117.29 10.11 2.73
T, 46.00 53.36 112.61 8.80 2.53
T, 43.33 62.52 132.69 11.38 3.07
T, 42.67 59.17 130.25 10.84 3.00
T, 52.67 4491 98.21 8.63 2.00
SE(m) 0.81 0.41 0.59 0.42 0.15
CD (5%) 2.32 1.17 1.68 1.19 0.42

T,100% Recommended Dose of Fertilizer, T,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitro-
gen through Vermicompost, T,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through
Vermicompost, T,100% Recommended Dose of Fertilizer + Biofertilizer (PSB and Azatobacter), T,75% Recommended
Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Vermicompost+ Biofertilizer (PSB and Azatobacter),
T,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through Vermicompost+ Biofertilizer
(PSB and Azatobacter), T,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Poul-
try manure, T,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through Poultry manure,
T,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Poultry manure+ Biofertilizer
(PSB and Azatobacter), T, 50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through Poul-
try manure+ Biofertilizer (PSB and Azatobacter), T, 75% Recommended Dose Of Fertilizer + 25% Recommended Dose
of Nitrogen through Jeevamrutha, T,,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen
through Jeevamrutha, T,,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitrogen through
Jeevamrutha + Biofertilizer (PSB and Azatobacter), T,,50% Recommended Dose of Fertilizer + 50% Recommended Dose

of Nitrogen through Jeevamrutha + Biofertilizer (PSB and Azatobacter), T, Control
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and wider fruits (Mal et al., 2013; Kumar et al., 2013).

Likewise, other yield attributes such as; number
of pods (20.92) and fresh yield per plant (331.96 g)
was highest in the treatment T, (75% Recommended
Dose of Fertilizer + 25% Recommended Dose of
Nitrogen through Vermicompost + Biofertilizer)
which was followed by treatment T,, T, and T,
hence, in these treatments the fresh yield per hectare
was superior. Meanwhile, the treatment T ; (control)
produced the least number of pods (15.38) and fresh
yield per plant (167.15 g) consequently diminishing
the fresh yield per hectare (11.79 t ha'). Mal et al.,
(2013) and Chaudhari et al., (2018) also found an in-
crement in yield parameters as an outcome of incor-
porating vermicompost and biofertilizer.

The number of pods/fruits in a plant is a key fac-
tor for determining the final yield of a crop, inclu-
sion of nutrient in organic and synthetic form has
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boost up the pods number in okra plant. Perhaps
improved soil physical characteristics from the inte-
grated use of nutrient sources increased the capacity
of soil to hold water and nutrients, resulting in
higher nutrient availability and uptake by plants.
Increased physiological and meristematic activity in
plants as a result of better nutrient availability leads
to the production of more photo assimilates, which
aid in the plant’s ability to produce more flowers
and minimise the flower drop, thereby increasing
the number of fruits per plant (Vishwajith and
Devakumar et al., 2018; Mishra et al., 2019).

Conclusion
With the support of the above findings an undis-

puted conclusion can be drawn that the integration
of nutrients at an appropriate ratio offers a better

Table 2. Average performance of okra as influenced by different nutrient combination.

Treatment Length of Width of Individual fresh Number Fresh yield Fresh yield
pod (cm) pod (mm)  weight of pods (g) of pods per plant (g) per ha (Tons)

T, 10.04 12.83 12.90 17.11 220.77 15.57

T, 10.90 13.87 13.83 19.28 266.61 18.81

T, 10.56 13.47 13.07 18.83 246.02 17.36

T, 10.79 13.63 13.47 19.02 256.19 18.07

T, 11.46 14.60 14.98 20.92 331.96 23.42

T, 11.26 14.45 14.67 20.90 313.57 22.12

T, 10.80 13.68 13.70 19.20 263.03 18.56

T, 10.27 13.00 13.03 17.88 233.14 16.45

T, 11.10 14.17 14.50 20.05 290.58 20.50

T, 11.05 14.11 14.17 19.92 282.21 19.91

T, 10.60 13.55 13.33 18.90 252.07 17.78

T, 10.13 12.93 13.00 17.80 231.30 16.32

T, 11.02 13.97 13.93 19.72 274.77 19.38

T, 10.92 13.88 13.90 19.43 270.04 19.05

T, 9.06 11.37 10.87 15.38 167.15 11.79

SE(m) 0.18 0.29 0.10 0.22 3.17 0.22

CD (5%) 0.50 0.83 0.28 0.63 9.05 0.64

T,100% Recommended Dose of Fertilizer, T,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitro-
gen through Vermicompost, T,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through
Vermicompost, T,100% Recommended Dose of Fertilizer + Biofertilizer (PSB and Azatobacter), T,75% Recommended
Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Vermicompost + Biofertilizer (PSB and Azatobacter),
T,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through Vermicompost + Biofertilizer
(PSB and Azatobacter), T,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Poul-
try manure, T,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through Poultry manure,
T,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitrogen through Poultry manure+ Biofertilizer
(PSB and Azatobacter), T, 50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen through Poul-
try manure+ Biofertilizer (PSB and Azatobacter), T, 75% Recommended Dose Of Fertilizer + 25% Recommended Dose
of Nitrogen through Jeevamrutha, T,,50% Recommended Dose of Fertilizer + 50% Recommended Dose of Nitrogen
through Jeevamrutha, T,,75% Recommended Dose of Fertilizer + 25% Recommended Dose of Nitrogen through
Jeevamrutha + Biofertilizer (PSB and Azatobacter), T,,50% Recommended Dose of Fertilizer + 50% Recommended Dose

of Nitrogen through Jeevamrutha + Biofertilizer (PSB and Azatobacter), T,; Control.



5122

setting for the growth, development and yield of a
crop. Likewise, in the present experiment treatment
T, (75% Recommended Dose of Fertilizer + 25% Rec-
ommended Dose of Nitrogen through
Vermicompost + Biofertilizer) delivered an opti-
mum condition which enhances the growth and
yield of a crop. Hence, such treatment i.e. T,
compraising of 75% Recommended Dose of Fertil-
izer + 25% Recommended Dose of Nitrogen through
Vermicompost + Biofertilizer can be used for obtain-
ing fruitful yield in okra cv. Arka Anamika under
terai zone of West Bengal.

References

Abha, R., Meena, M.L., Singh, R. and Mandal, R.K. 2019.
Effect of various organic manures on growth and
yield of okra [Abelmoschus esculentus (L.) Moench].
Journal of Pharmacognosy and Phytochemistry. 8(6):
1203-1205.

Amiry, M.N., Anjanappa, M. and Ibaad, M.H. 2017. Influ-
ence of integrated nutrient management on growth,
yield and yield attributes of Okra (Abelmoschus
esculentus (L). Moench.) c.v. Arka Anamika under
drip irrigation. International Journal of Pure & Applied
Bioscience. 5(6): 703-707.

Amiry, M.N., Anjanappa, M., Ibaad, M.H., Indiresh, K.M.,
Patil, S.V., Kumar, A.S. and Reddy, A.B. 2018. Influ-
ence of integrated nutrient management on soil
nutrient status, nutrient uptake and quality of okra
(Abelmoschus esculentus (L). Moench.)cv. Arka
Anamika under Drip Irrigation. International Journal
Pure Applied Bioscience. 6(1): 1012-1015.

Anonymous. 2017. Indian Horticulture Database-2017.
National Horticulture Board, Ministry of Agricul-
ture, Government of India, New Delhi.

Chaudhari, S.P., Patel, G.S., Acharya, S.K., Vadodaria, J.R.,
Chaudhary, S.B. and Chaudhari, M.P. 2018. Effect of
Integrated Nutrient Management (INM) on growth
and yield of okra (Abelmoschus esculentus L. Moench)
cv. GAO 5 under North Gujarat condition. Interna-
tional Journal of Agriculture Sciences. 10(20): 7361-
7363.

Chauhan, D.V.S.1972. Vegetable Production in India, 3 Ed.,
Ram Prasad and Sons, Agra.

Devakumar, N., Shubha, S., Gowder, S.B. and Rao, G.G.E.
2014. Microbial analytical studies of traditional or-
ganic preparations beejamrutha and jeevamrutha.
Building Organic Bridges. 2: 639-642.

Ghuge, M.B., Lekhi, R., Karcho, S. and Kumar, A. 2015.
Influence of integrated nutrient management on
growth and seed yield of okra (Abelmoschus
esculentus L. Monech) cv. VRO-6. Environment and
Ecology. 33(3): 1073-1076.

Eco. Env. & Cons. 29 (August Suppl. Issue) : 2023

Igbal, S., Khan, H.Z., Ehsanullah and Yaseen, M. 2014.
Impact of level and source of compost based organic
material on the productivity of autumn maize (Zea
mays L.). Pakistan Journal of Agricultural Sciences.
51(1): 41-47.

Kist, S.G.P., Joseila, M., De, M.R. M., Witt, S.C., Luiz, M. E.,
Bemfica, S.R. and Dias, O.F.B. 2019. The
vermicompost anticipates flowering and increases
tomato productivity. Agrociencia Uruguay. 23(1) : 1-
7.

Kumar, T., Kumar, M., Singh, M.K,, Kumar, V., Kumar, A.,
Kumar, S. and Singh, B. 2013. Impact of integrated
nutrient management (INM) on growth and eco-
nomic yield of okra. Annals of Horticulture. 6(1): 107-
114.

Mal, B., Mahapatra, P., Mohanty, S. and Mishra, H.N. 2013.
Growth and yield parameters of okra (Abelmoschus
esculentus) influenced by Diazotrophs and chemical
fertilizers. Journal of Crop and Weed. 9(2) : 109-112.

Meena, D.C. and Meena, M.L. 2018. Effect of Integrated
Nutrient Management on growth parameters of
okra [Abelmoschus esculents (L.) Moench]. Chemical
Science Review and Letters. 7(26): 582-585.

Mishra, B., Sahu, G.S., Tripathy, P., Mohanty, S. and
Pradhan, B. 2019. Effect of organic and inorganic
fertilizers on growth, yield and quality of okra un-
der Integrated Nutrient Management. International
Journal of Current Microbiology and Applied Sciences.
8(8): 66-73.

Panse, V.G. and Sukhatme, P.V. 1985. Statistical Methods
For Agricultural Workers. 2" Ed. ICAR, New Delhi.

Rana, M., Islam, M.M. and Bhuiyan, M.A.R. 2020. Effec-
tiveness of integrated nutrient management on
growth and yield parameters of okra (Abelmoschus
esculentus L.). Asian-Australasian Journal of Food Safety
and Security. 4(2): 41-48.

Rosales, R.J.G. and Galinato, R.G. 2018. Effect of gibberel-
lic acid on the flowering and yield performance of
hybrid variety of Momordica charantia. International
Journal of Research in Agricultural Sciences. 5 (6): 2348—
3997.

Sachan, S., Singh, D., Kasera, S., Mishra, S.K., Tripathi, Y.,
Mishra, V. and Singh, R.K. 2017. Integrated nutrient
management (INM) in okra (Abelmoschus esculentus
(L.) Moench) for better growth and higher yield.
Journal of Pharmacognosy and Phytochemistry. 6(5):
1854-1856.

Saurabh, R.K., Jaiswal, S.A. Ali and Khandwe, R. 2021.
Impact of integrated nutrient management on
growth and yield of okra [Abelmoschus esculentus (L.)
Moench]. International Journal of Chemical Studies.
9(2): 302-305.

Singh, S. and Ram, R.B. 2018. Effect of organic, inorganic
and bio-fertilizers on yielding and fruiting traits of
okra (Abelmoschus esculentus L.) Moench. Journal of
Pharmacognosy and Phytochemistry. 7(5): 90-93.



RAIET AL

Singh, P., Chauhan, V., Tiwari, B.K., Chauhan, S.S., Simon,
S., Bilal, S. and Abidi, A.B. 2014. An overview on
okra (Abelmoschus esculentus) and it’s importance as
anutritive vegetable in the world. International Jour-
nal of Pharmacy and Biological Sciences. 4(2): 227-233.

Singh, V.P., Maiti, R.K., Kalpana, K. and Hernandez-
Pinero, J. 2007. Research advances in okra or bhendi
(Abelmoschus esculentus L.) — A review. Research on
Crops. 8(2): 126-129.

Singh, B.K., Verma, R.B., Singh, V.K., Singh, M. and
Maurya, D. 2018. Effect of integrated nutrient man-
agement on growth, yield and quality of okra
(Abelmoschus esculentus L. Moench). International
Journal of Current Microbiology and Applied Sciences.
7(10): 1033-1041.

Suchitra, S. and Manivannan, K. 2012. Studies on the in-

5123

fluence of organic inputs on the growth and yield of
bhendi, vegetable cowpea in various seasons. Indian
Journal of Plant Sciences. 1(23) : 124-132.

Thirunavukkarasu, M. and Balaji, T. 2015. Effect of Inte-
grated nutrient management (INM) on growth at-
tributes, biomass yield, secondary nutrient uptake
and quality parameters of bhendi (Abelmoschus
esculentus L.). Journal of Applied and Natural Science.
7(1): 165-169.

Vishwajith and Devakumar, N. 2018. Influence of differ-
ent proportions of organic manures on growth and
yield of okra (Abelmoschus esculentus L.). International
Journal of Development Research. 08 (08): 22326-22330.

Wagh, S.S., Laharia, G.S., Iratkar, A.G. and Gajare, A.S.
2014. Effect of INM on nutrient uptake, yield and
quality of okra [Abelmoschus esculents (L.) Moench].
Asian Journal of Soil Science. 9(1): 21-24.




