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ABSTRACT

A field experiment was conducted at Research Farm of I.F.T.M University, Lodhipur Rajput, Moradabad (U.P.). India
to evaluate the impact of micronutrients and plant bio-regulators on yield of okra and potato crop. The experiment
consists of 16 treatment combination with some foliar application micronutrients and plant bio-regulators which
were laid out in factorial randomized design with three replications. Maximum fruit yield g/ha of okra was 154.88
and 159.50 was noted with application of Mo (RDF) which was statistically at par with application of M1 (Zn-2g/l)
and Ms (Bo-2g/1) during first year however during second year it was at par with M1 (Zn-2g/l) only. Minimum fruit
yield q/ha of okra was 140.88 and 145.20 was noted under treatment M (SI-2ml/l) during first and second year of
experimentation respectively. Maximum fruit yield was noted as 154.00 q/ha and 158.68 g/ha under application of
P1 (GAs @100 ppm) which was non significantly followed by Po (RDF) and Ps (Humic acid 2ml/l) and significantly
followed by P2 (Na para nitro phenolate 2 ml/l) during both respective years of study. Maximum tuber yield (gq/ha)
of potato was 329.85 and 339.68 was noted with application of Mo (RDF) which was statistically on par with
application of M1 (Zn-2g/l) and Ms (Bo-2g/1) during first year however during second year it was at par with M1 (Zn-
2g/1) only. Maximum tuber yield was noted as 326.70 g/ha and 336.33 g/ha under application of P1 (GAs @100
ppm) which was non significantly followed by Po (RDF) and P3 (Humic acid 2ml/l) and significantly followed by P>
(Na para nitro phenolate 2 ml/l) during both respective years of study. Minimum tuber yield (g/ha) of was 268.25
and 276.13 was noted under treatment M (SI-2ml/1) during first and second year of experimentation respectively.
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Okra (Abelmoschus esculentus L.) belongs to the
Malvaceae. Okra is a warm-season as well as rainy season
of both tropical and subtropical regions of the world. India
ranks first in the world with a total area under okra crop is
509.0 thousand hectare which produces 6094.9 thousand
MT with average productivity 12 MT ha-1. In Madhya
Pradesh okra is grown in 43.76-thousand-hectare area with a
production of 638.34 thousand MT and 14.59 MT ha?
productivity. In Tikamgarh district okra is grown in 1.24-
thousand-hectare area with a production of 15.44 thousand
MT [1].

Okra pod contains many nutritional contents which
important for human health. It contains good amount of
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potassium, calcium, magnesium, phosphorus, vitamin 'A’
and 'C'. The edible fruit of okra one hundred gram of fresh
pod has around; 1.9 g of protein, 0.2 g fat, 6.4 g
carbohydrate, 0.7 g minerals and 1.2 g fiber [2]. Okra
(Abelmoschus esculentus) and potato (Solanum tuberosum)
are important vegetable crops. Deficiency of micronutrients
is common problem in vegetable crops. Foliar fertilization
with multi-nutrients to achieve balanced plant nutrition is
considered to play a significant role in modern sustainable
vegetable production. A number of studies have highlighted
the benefits of foliar fertilization in improving plant growth,
crop yield, nutrient uptake and product quality [3-4]. In
India, okra is cultivated in an area of 509 thousand ha with
the production of 6094.0 million tones and average
productivity of 12 Metric tons/hectare in 2017-18 [5]. In
India, potato is cultivated in an area of 2141.7 thousand ha
with the production of 51310 metric tons and average
productivity of 24 Metric Tons/hectare in 2017-18 [5]. It has
since spread around the world and become a staple crop in
many countries. Raw potato is 79% water, 17%
carbohydrates, 2% protein, contains negligible fat. In a 100
grams amount, raw potato provides 322 kilojoules and is a
rich source of vitamin Bg and vitamin C.
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MATERIALS AND METHODS

A field experiment was conducted at Agronomy
Research farm of LLF.T.M University, Lodhipur Rajput,
Moradabad, (U.P.) India to evaluate effect of micronutrients
and plant bio-regulators on growth of okra and potato crop.
The experiment consists of 16 treatment combination with
some foliar application macro and micro nutrients which
were laid out in Factorial randomized design with three
replications. There are 16 treatments viz. T1: Control (RDF),
To: RDF + GAs, T3: RDF + Na para nitro phenolate, Ta:
RDF + Humic acid, Ts: RDF + Zn, Te: RDF + S, T7: RDF +
Bo, Ts: Zn + GA3, To: Zn + Na Para nitro phenolate, T1o: Zn
+ Humic acid, Ti1: SI + GAs, Ti2: SI + Na para nitro
phenolate, Ti3: SI + Humic acid, T14: Bo + GA3, Tis: Bo +
Na para nitro phenolate and Tis: Bo + Humic acid.
(Micronutrients- Mo-RDF, M1 —Zn, M2-SI, Ms-Bo) Plant
Bio-regulators- Po-RDF, Pi-GAs, P2- Na para nitro
phenolate, Ps- Humic acid).

RESULTS AND DISCUSSION

Tuber yield (g/ha)
The data clearly indicates that different
micronutrients have their significant influence on tuber yield

(g/ha) of potato. Maximum tuber yield of potato was noted
as 329.85 g/ha and 339.68 g/ha with application of Mg
(RDF) in 2019-20 and 2020-21 respectively which was
statistically on par with application of M1 (Zn-2g/l) and M3
(Bo-2g/1) during first year however during second year it
was at par with M1 (Zn-2g/I) only. Minimum tuber yield of
potato was noted as 268.25 g/ha and 276.13 g/ha under
treatment Mz (SI-2ml/l) during first and second year of
experimentation respectively. The application of bio-
regulators expressed their effect significantly on tuber yield
of potato was noted as 326.70 g/ha and 336.33 g/ha under
application of P1 (GAs @100 ppm) which was non
significantly followed by Po (RDF) and P> (Na para nitro
phenolate 2 ml/l) and significantly followed by Ps (Humic
acid 2 ml/l) during both respective years of study. Minimum
tuber yield of potato i.e., 283.20 g/ha and 291.60 g/ha was
noted when P; (Humic acid) bio-regulator was applied
during 2019-20 and 2020-21. Combined effects of
micronutrients and bio-regulators were also significant
scrutining of data indicates that maximum tuber yield of
potato was 371.20 g/ha and 382.00 g/ha was recorded under
combination of Mo (RDF) x P; (GA; @100 ppm) followed
by rest combinations. Minimum tuber yield of potato was
noted when M, (SI-2ml/l) was combined with P; (Humic
acid) the trend of data was similar both the years of study.

Table 1 Effect of micronutrients and plant bioregulators on tuber yield (g/ha) of potato in okra -potato -fallow cropping
system (2019-20)

Plant Micronutrients
bioregulators Mo M; M, Ms Mean
Po 289.40 356.20 283.00 345.70 318.58
P1 371.20 335.80 273.80 326.00 326.70
P2 344.40 319.10 263.30 309.70 309.13
P; 314.40 287.10 252.90 278.40 283.20
329.85 324.55 268.25 314.95 309.40
2020-21
Po 298.00 366.90 291.00 356.00 327.98
P1 382.00 345.90 282.00 335.40 336.33
P2 354.80 328.70 271.20 318.70 318.35
Ps 323.90 295.80 260.30 286.40 291.60
339.68 334.33 276.13 324.13 318.56
2019-20 2020-21
SE(m) CD (p=0.05) SE(m) CD (p=0.05)

Between levels of micronutrients (M) 4.861 14.040 4.789 13.832
Between levels of bioregulators (P) 6.276 18.126 6.183 17.858
Between interaction of micronutrients (MxP) 10.870 31.395 10.709 30.930

Fruit yield g/ha

The data presented in study clearly indicates that
different micronutrients have their significant influence on
fruit yield of okra. Maximum fruit yield of okra was noted
as 154.88 g/ha and 159.50 g/ha with application of My
(RDF) which was statistically on par with application of M;
(Zn-2g/1) and M3 (Bo-2g/l) during first year however during
second year it was at par with My (Zn-2g/l) only. Minimum
fruit yield of okra was noted as 140.00 g/ha and 145.20 g/ha
under treatment M, (SI-2ml/l) during first and second year
of experimentation respectively.

It is evident that application of bio-regulators
expressed their effect significantly on fruit yield of okra.
Maximum fruit yield of okra was noted as 154.00 g/ha
158.68 g/ha under application of P; (GAs @100 ppm) which

was non significantly followed by Py (RDF) and Ps; (Humic
acid 2ml/l) and significantly followed by P, (Na para nitro
phenolate 2 ml/l) during both respective years of study.
Minimum fruit yield of okra i.e., 139.13 g/ha and 143.40
g/ha was noted when P, (Na para nitro phenolate 2 ml/l) bio-
regulator was applied during 2019-20 and 2020-21
respectively.

Combined effects of micronutrients and bioregulators
were also significant scrutining of data indicates that
maximum fruit yield of okra was noted as 182.00 g/ha and
187.60 g/ha under combination of My (RDF) x P; (GA; @
100 ppm) followed by rest combinations. Minimum fruit
yield of okra was noted when M (SI-2ml/l) was combined
with P, (Na para nitro phenolate 2 ml/l) the trend of data
was similar during both the years of study.
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Tuber yield (g/ha)
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Fig 1 Effect of micronutrients and plant bio-regulators on tuber yield (q/ha) in okra -potato -fallow cropping system

Table 2 Effect of micronutrients and plant bioregulators on fruit yield g/ha of okra in okra -potato -fallow cropping system

Plant Micronutrients
bioregulators Mo M1 M, M3 Mean
Po 133.00 161.00 154.00 161.00 152.25
P1 182.00 147.00 140.00 147.00 154.00
P2 147.00 140.00 133.00 136.50 139.13
Ps 157.50 143.50 136.50 143.50 145.25
154.88 147.88 140.88 147.00 147.66
2020-21
Po 137.00 165.90 158.60 165.90 156.85
P1 187.60 151.40 144.30 151.40 158.68
P2 151.40 144.30 137.30 140.60 143.40
Ps 162.00 147.80 140.60 147.90 149.58
159.50 152.35 145.20 151.45 152.13
2019-20 2020-21
SE(m) CD (p=0.05) SE(m) CD (p=0.05)

Between levels of micronutrients (M) 2.434 7.031 2.209 6.379
Between levels of bioregulators (P) 3.143 9.076 2.851 8.235
Between interaction of micronutrients (MxP) 5.443 15.721 4.939 14.264

Fruit yield (q/ha)
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Fig 2 Effect of micronutrients and plant bioregulators on Tuber yield g/ha of Okra in okra -potato -fallow cropping system
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However, it may be concluded from the following
results that the variety Arka anamika of okra can be used
under different programmes as its yield and its contributing
characters express in different agro-climatic conditions.
Seed production of okra sown on three dates 20" June, 10™
and 30" July in three row spacing (30, 45 and 60 cm) and
subjected to one to four pickings of green fruits [6]. They
found that seed vyield, seed weight and weight of dry
(mature) pods per plant were adversely affected by late
sowing, wider row spacing and a greater number of
pickings. However, two picking of green fruits affected the
seed yield and contributed towards maximum profit.

Maximum tuber yield of potato was noted as 329.85
g/ha and 339.68 g/ha with application of RDF which was
statistically on par with application of M (Zn-2g/l) and M.
(Bo-2g/1) during first year however during second year it
was at par with My (Zn-2g/l) only. Minimum tuber yield
(g/ha) of potato was noted when Ms (SI-2ml/l) was
combined with P; (NA para nitro phenolate 2 ml/l) [7-9]. It
is evident form the current study of potato cropping system
be concluded from the following results that the variety
Kufri Chipsona-1 of potato can be used under different
programmes as its yield and its contributing characters
express in different agro-climatic conditions. Recommended
a spacing of 16 to 20 cm with two plants per hill for
maximum economic return form summer crop [10]. In
another experiment they obtained the maximum fruit yield
per plant and per hectare under 60x40 cm and 60x20 cm
respectively. Effect of N, P and K at 60, 30 and 30 Kg ha*
respectively in various combination and reported that the
two nutrient combinations gave better crop growth and yield

[11]. Out of these combinations N, K was found to be the
most effective followed by N, P and P, K. The highest yield
of Okra was obtained with an application at 96 Kg ha each
N and P, followed by 48 Kg N and 48 Kg P ha* [12].
However, the maximum economic return was associated
with the application of 48 Kg ha' each of N and P. The
application of potassium had a marked effect on the yield of
large medium and small sized tubers, but had no effect on
very small sized tubers [13]. The yield was large and
medium sized tubers was increased progressively with the
increasing levels of potassium. The difference between 50, I.
and 150 Kg K2 °/ha in the production of large (More than
75 gm medium and small sized less than 25 gm) tubers befit
non-significant. I-E further concluded that the increase yield
due to potassium application was mainly the function of the
size of % tubers.

CONCLUSION

It can be concluded from the study that maximum
yield of potato and okra was achieved using the treatment
combinations by the impact of micronutrients and different
bio-regulators. Application of RDF and followed by spray of
GA; @ 100 ppm on okra and potato crop is good
management practice for obtaining higher yield along with
quality produce. Simultaneous application of micronutrients
and plant bio-regulators may have antagonism effect on
growth, yield and quality of okra and potato crop. The
variety Arka Anamika of okra can be used under different
programmes as its yield and its contributing characters
express in different agro-climatic conditions.
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