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Abstract

A study was conducted to find out influence of time of sowing and planting geometry on growth, yield
and yield attributes of off season okra. Okra [Abelmoschus esculentus (L.) Moench] is one of the major
short duration vegetable crop cultivated in various pockets of South Gujarat. The treatment details having
three date of sowing (D1 -2 week of October, D2 — 1% week of November and Ds - 2™ week of
November) and spacing (Si- 45 cm x 10 cm, Sz- 45 cm x 20 cm and Ss- 45 cm x 30 c¢m). Treatment
combination of sowing in 2" week of October with spacing of 45 cm x 10 cm (D1S:) was found higher
value for yield (t/ha) during all three years of experiment as well as in pooled analysis (9.86, 9.81, 9.64
and 9.77 respectively).
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Introduction

There are various type of agro-climatic diversity in our country which provides higher
opportunities to cultivate various kind of vegetables. Due to limited resources in post-harvest
management and infrastructure facilities it becomes major task to provide enough quantity of
vegetables in our country for large population. On other side due to market glut the prices are
drastically lower for different vegetable crops. Therefore, research toward off season
cultivation particularly cultivation time and spacing are also becomes very important for
enhancing farmer’s income. Traditionally okra is regularly cultivated during kharif and
summer season in South Gujarat. So to identify the best date of sowing and spacing for off
season okra in South Gujarat, this research was framed.

Okra is a major warm season, malvaceae family, economic vegetable crop cultivated in
tropical and subtropical parts of world and in India. It is probably originated in Ethiopia and
then after cultivated in Mediterranean, North Africa, Arabia and India. (Nzikou et al., 2006) &1,
All over the world it is known by many local names. It is called lady’s finger in England,
gumbo in the United states of America and bhindi in India (Ndunguru & Rajabu, 2004) 1.
Database according to (Anon., 2021) [l it is cultivated in area of 5.31 lakh ha area and has
64.66 lakh MT production in India. Okra has multipurpose uses as fresh leaves, buds, flowers,
pods, stems and seeds are used in various purposes (Mihretu et al., 2014) (. Immature fruits
(pods) are consumed as vegetables, salads, soups and stews, fresh or dried, fried or boiled. Due
to high amount of oil (20-40 %) in seed, okra has potential for cultivation as an important
oilseed crop also. Potassium, sodium, Magnesium and Calcium are major elements in pod.
Okra is also rich source of vitamin C (16 to 29 mg), vitamin A and zinc (80 mg/g) (Cook et al.,
2000) B,

There are various factors responsible for low production in okra, among them poor adoptation
of cultural methods/practises, suitable cultivar in particuler region, timely plant protection
measures consider mainly for low production in okra. (Saha et al., 1989) [l reported that use of
cultivar having low production, improper spacing in between row to row and plant to plant
(planting geometry), proper sowing time according to season, nutrient management, pest-
diseases and weed population and their management are play a major role in production of
okra.

The influence of time of sowing and spacing in okra affects different plant characters with
respect to growth, yield and quality. Sowing with timely and suitable date is major factor and
crucial for optimum yield in okra. Benefits of climatic factors like temperature, rainfall and
light duration is available for those plant which sown at proper time which turn into early
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vegetative growth and thereby reproductive growth, yield as
well as economic return. Other side improper sowing dates
delays early vegetative growth and thereby resulted in
decrease pod vyield of okra (Ghannad et al., (2014) [
Management of sowing with proper timing in proper season
ensures higher fruit weight with higher number of pods per
plant and thereby resulted in higher pod yield per plant and
unit area.

The planting geometry has great importance in okra
production. The available area for a plant to source growth
resources such as water, light and nutrients are determined by
spacing. Proper plant spacing allows the plant to reach its full
potential by providing enough space to spread. Improper
planting distance affects initial vegetative growth and there by
resulted in less number of fruits with poor quality and low
yield. Whereas in higher plant population, possibilities of
poor quality pods and low vyield is there because of
competition in between plants (Moniruzzaman et al., 2007) [€,
To determine proper plant spacing in individual season for
every crop is become a major problem for farmer now a days.
Proper use of space is consider as important factor for better
utilization of resources like soil nutrients, moisture and
sunlight. Improper spacing always results in low crop
production, sometimes low number of fruit per unit land or
overcrowding/higher number of plants creates problem in
farm operation. In case of higher planting density, there is
always possibility for higher production but opposite to it, in
lower plant population yield is decreases due to restriction in
natural resources uses which needs for plant growth and
development. Excess plants per unit area or specific area also
leads the competition for important natural resources like
sunlight, space, water, nutrients, moisture and also for plant
spreading which ultimately resulted in number of branches,
nodes, flowering, fruiting and there by yield (Zibelo et al.,
2016) [l Optimum population of plants gives early and
higher yield. In okra generally pod number increases in higher
plant population and decreases with lower plant population,
but average fruit weight decreases with increased plant
density. Spacing is a major factor which is responsible for
okra plant, as it provide strength to plant for develop upper
side and also initially in soil. Proper planting density always
resulted in favourable condition for uptake/uses of solar
radiation, soil nutrients, moisture also prevents overcrowding
in between number plants, resulted in maximum utilization of
resources and energy for optimum growth parameters like,
branches, fruit length etc. (Kumar et al., 2016) 121,

Materials and Methods

This trial for period of three years (2018-19, 2019-20 & 2020-
21) was conducted on V RS, RHRS, NAU, Navsari, Gujarat
India. The trial was framed in FRBD design with three
repetition. Okra variety GAO-5 was used in this experiment.
The treatment details included, different time of sowing (D1 -
2" week of October, D, 1%t week of November and D3 -2 ™
week of November) and with three spacing (S:- 45 cm x 10
cm, Sz- 45 cm x 20 cm and S3-45 cm x 30 cm). Number of
treatment were, T:- D181, To- Dlsz, T3-D153, T4-D281, T5-
D,S,, Te-D2S3, T7-D3S1, Ts-D3S, and Tg-D3Ss. At the time of
land preparation Farm Yard Manure (10 t/ha) was applied and
apart from fertilizer doses full dose of phosphorus along with
potash and half quantity of nitrogen were applied in each
treatment plot, remaining dose of nitrogen was applied after
45 DAS in each treatment plot.
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Growth and yield characters, days to 50 % flowering, plant
height (cm) initial plant population, final plant population,
average length of marketable fruit (cm), average diameter of
marketable fruit (cm), average weight of marketable fruit (g ),
number of fruits per plan and yield per hectare (t) were
recorded. Major growth and yield characters were recorded
from five tagged plant.

Periodically collected data was finally analysed statistically as
per the procedure given by Panse and Sukhatme (1985) 14,

Results and Discussion

Effect of time of sowing

The data in Table 1 on days to 50 % flowering shows the
significant results for sowing dates during all the three year of
experiment and in pooled analysis.

Date of sowing has significant effect on plant height (cm) at
final harvest during the all three year of experiment and in
pooled analysis, recorded higher in D; (84.66, 68.02, 69.31
and 73.99 respectively) whereas D3 recorded lowest plant
height (45.04, 40.01, 41.88 and 42.31 respectively) This
might be due to favourable conditions for growth during first
date of sowing (2nd week of October) whereas increase of
lowest plant height recorded in third date of sowing (2nd
week of November) due to availability of very less number of
temperature hours at the time of initial plant development
stage resulted in poor vegetative growth. Similar findings
were also reported by Hossain et al, (1999) [
Moniruzzaman et al., (2007) €, Chattopadhyay et al., (2011)
(13 and Tandel et al., (2017) 1. (Table 2).

Yield characters like, pod length (cm) (7.93,7.58,and7.21)
during three year of experiment and pod diameter (cm) (1.61,
1.56, 1.59 and 1.58 ), pod weight (g) (7.57, 7.51, 7.35 and
7.48 ) number of pods per plant (7.28, 7.17, 7.20 and 7.22)
and pod yield (t/ha) (6.23, 6.22, 5.84 and 6.10) recorded
significantly highest in okra sown during 2nd week of
October (D) during all the three year of experiment as well as
in pooled analysis followed by D, — 1% week of November
and D3 - 2" week of November. The findings of this research
are also corroborated with the findings of Hossain et al.,
(2001) 1*31, and Tandel et al., (2017) [*41,

Effect of planting geometry

Major characters like plant height, fruit length, fruit diameter
and yield shows significant result due to different planting
distance. Various levels of spacing has non-significant effect
on plant height (cm) at harvest during first two year and in
pooled analysis but shows significant result during third year
of experiment. Spacing Si1 (45 cm x 10 cm) recorded
maximum plant height (66.21, 55.52, 57.39 and 59.71
respectively) during all the years of experiment and in pooled
analysis. Higher plant height was found in high density (45
cm x 10 cm) as compared to low density (45 cm x 20 m and
45 cm x 30 cm). Hossain et al., (2001) ® and Talukdaer et
al., (2018) [ found same result. (Table 2).

Fruit length (7.91 cm), Fruit diameter (1.56 cm), fruit weight
(6.78 g) and number of fruits per plant (6.61) in pooled
analysis (Table 3 to 6) recorded higher in low density 45 cm x
30 cm (S3) than the high density might be due to availability
of fair amount of resources like sunlight and nutrition through
the soils which turn in to favourable condition for vegetative
and reproductive growth. Hossain et al., (2001) [*3 and
Kumar et al., (2016) 1% reported same result. Okra pod yield
(7.50 t/ha) found higher in closer spacing as compared to
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Table 1: Effect of different time of sowing and planting geometry on number of days to 50 % flowering.

wider spacing 45 cm x 30 cm in pooled analysis. Gorachand
et al.,, (1990) 71 Randhawa and Pannun (1969) % and
Talukdaer et al., (2018) ¢! were also submitted similar results
and revealed that high density planting lead towards a greater
number of plants reflects in a greater number of pod per plant
increases overall yield.

Conclusion
The study investigated the sowing date and spacing for off
season okra cultivation in South Gujarat. Among the all
treatment combinations D;S; - 2™ week of October + 45 cm x
10 cm spacing (T1) were found best.

https://www.thepharmajournal.com

2018-19 2019-20
Time of sowing Time of sowing M
Treatment M (S)
D1 D2 Ds D1 D2 D3 ©)
S1 44.67 | 47.00 | 50.00 | 47.22 S1 44.00 | 47.67 | 50.33 | 47.33
S2 44.67 | 46.87 | 49.33 | 46.96 S2 44.67 | 48.00 | 49.67 | 47.44
Ss 45.00 | 47.33 | 50.33 | 47.56 Ss 44.33 | 48.67 | 50.00 | 47.67
Mean (D) |44.78 | 47.07 | 49.89 Mean (D) |44.33 | 48.11| 50.00
D S |DXS D S DXS
S.Em.x 0.37 | 0.37 | 0.64 S.Em.x 0.36 | 0.36 | 0.62
CD.at5% | 1.11 | NS NS CD.at5% | 1.08 | NS NS
CV.% 2.35 CV.% 2.27
2020-21 Pooled
Time of sowing Time of sowing M
Treatment M (S)
Dr | D | Ds D | D | Ds | (S
S1 45.33 | 49.33 | 50.67 | 48.44 S1 44.67 | 48.00 | 50.33 | 47.67
S2 45.67 | 50.00 | 51.00 | 48.89 S2 45.00 | 48.29 | 50.00 | 47.76
S3 45.33 | 50.33 | 51.67 | 49.11 S3 44.89 | 48.78 | 50.67 | 48.11
Mean (D) |45.44(49.89| 51.11 Mean (D) |44.85|48.36 | 50.33
D S D XS D S D XS
S.Em.t 0.53 | 053 | 0.92 S.Em.t 0.25 | 0.24 | 0.40
CD.at5% | 1.60 | NS NS CD.at5% | 0.72 | NS NS
CV.% 9.56 CV.% 2.68

Table 2: Effect of different time of sowing and planting geometry on okra height (cm) at final harvest

2018-19 2019-20
Treatment Time of sowing M Time of sowing M
D1 D2 D3 (S) D1 D2 Ds (S)
S1 86.82 | 66.77 | 45.04 | 66.21 S1 68.08 | 58.48 | 40.01 | 55.52
S2 84.57 | 63.36 | 46.09 | 64.67 Sz 68.34 | 52.45| 36.18 | 52.32
Ss 82.59 | 60.62 | 45.54 | 62.92 Ss 67.64 | 50.95 | 39.51 | 52.70
Mean (D) | 84.66 | 63.58 | 45.56 Mean (D) | 68.02 | 53.96 | 38.57
D S |[DXS D S |[DXS
S.Em.t 2.36 | 2.36 | 4.09 S.Em.t+ 211 | 211 | 3.66
C.D.at5% | 7.09 | NS NS C.Dat5% | 6.34 | NS NS
CV.% 10.97 CV.% 11.84
2020-21 Pooled
Treatment Time of sowing M Time of sowing M
D1 D2 Ds (S) D1 D2 Ds (S)
S1 71.22 | 59.06 | 41.88 | 57.39 S1 75.37 | 61.44 | 42.31 | 59.71
S2 69.20 | 53.35 | 38.90 | 53.82 Sz 74.03 | 56.39 | 40.39 | 56.94
Ss 67.50 | 51.90 | 37.64 | 52.35 Ss 72.58 | 54.49 | 40.90 | 55.99
Mean (D) | 69.31 | 54.77 | 39.47 Mean (D) |73.99 | 57.44 | 41.20
D S |[DXS D S |[DXS
S.Em.t 1.74 | 1.74 | 3.01 S. Em.+ 124 | 1.16 | 1.95
CD.at5% | 521 | 521 | NS C.D.at5% | 353 | NS NS
CV.% 9.56 CV.% 10.88
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Table 3: Effect of different time of sowing and planting geometry on fruit length (cm).

2018-19 2019-20
Treatment Time of sowing M Time of sowing M
D1 | D2 D3 (S) D1 | D2 D3 (S)
S1 7.63|7.29| 7.08 |7.33 S1 758 |7.93| 714 | 7.55
Sz 796 |7.62| 733 |7.64 Sz 7.67 803 742 | 771
Ss 820 |7.72| 737 |7.76 Ss 749|833 741 | 774
Mean (D) 793|754 7.26 Mean (D) 7.58 810 | 7.32
D S | DXS D S | DXS
S.Em.x 0.08|0.08| 0.14 S.Em.+ 0.09]0.09| 0.16
CD.at5% |025]|025] NS CD.at5% |0.28|0.28| NS
CV.% 3.25 CV.% 3.69
2020-21 Pooled
Treatment Time of sowing M Time of sowing M
D: | D2 D3 (S) D: | D2 Ds (S)
S1 721 |7.73| 682 |7.25 S1 747 |7.65| 701 | 7.38
S2 7.85[830| 752 |7.89 S2 783|798 742 | 774
Ss 8.00 897 | 7.67 |8.21 Ss 790|834 748 | 791
Mean (D) 7.20 | 747 5.20 Mean (D) 7731799 731
D S | DXS D S | DXS | YXD
S.Em.+ 0.180.18| 0.32 S.Em.£+ 0.17]0.08| 012 | 0.13
CD.at5% |055]|055] NS CD.at5% | NS |0.22| NS 0.38
CV.% 7.07 CV.% 5.01

Table 4: Effect of different time of sowing and planting geometry on fruit diameter (cm).

2018-19 2019-20
Treatment Time of sowing M Time of sowing M
D1 | D2 Ds (S) D1 | D2 Ds (S)
S1 158 |152| 149 |153 S1 153|147 | 144 [1.48
S2 161 |155| 152 |1.56 S2 156|151| 150 |1.53
Ss 164|159 | 154 |1.59 Ss 160|152 | 153 |1.55
Mean (D) 1.61[155| 151 Mean (D) 156 | 1.50 | 1.49
D S | DXS D S | DXS
S.Em.+ 0.03]0.02| 0.04 S.Em.+ 0.03 ] 0.03 | 0.05
CD.at5% [0.09]0.09] NS C.D.at5% |0.08|0.08| NS
CV.% 3.25 CV.% 5.19
2020-21 Pooled
Treatment Time of sowing M Time of sowing M
D1 | D2 Ds (S D1 | D2 D3 (S
S1 152 |146| 145 |1.48 S1 1541148] 146 |1.50
S2 155|148 | 148 |1.50 Sz 1571152 | 154 |153
Ss 159|151 | 153 |154 Ss 161|154 | 153 |1.56
Mean (D) 155|148 | 149 Mean (D) 158|151 | 150
D S D XS D S D XS
S.Em.+ 0.020.02| 0.04 S.Em.+ 0.01]0.00| 0.02
CD.at5% [0.06]0.06] NS CD.at5% [0.07]006| NS
CV.% 4.13 CV.% 4.52

Table 5: Effect of different time of sowing and planting geometry on fruit weight (g)

2018-19 2019-20
Treatment Time of sowing M Time of sowing M
D: | D2 Ds (S) D: | D2 Ds (S)
S1 7.186.43| 572 |6.44 S1 711|642 569 |6.41
S2 7.55(6.23| 571 |6.50 S2 757 6.01| 561 |6.39
Ss 798 |6.52| 6.09 |6.86 Ss 7.86|6.57| 6.07 |6.83
Mean (D) |7.57[6.39| 5.84 Mean (D) [7.51|6.33| 5.79
D S | DXS D S | DXS
S.Em.+ 0.17/0.17| 0.28 S.Em.+ 0.23/0.23| 0.68
C.D.at5% [0.50]050] NS CD.at5% [0.68|0.68| NS
CV.% 7.48 CV.% 10.43
2020-21 Pooled
Treatment Time of sowing M Time of sowing M
D: | D2 Ds (S) D1 | Do Ds (S)
S1 6.9416.22| 553 |6.23 S1 7.08|6.36| 565 |6.36
S2 750|590| 5.38 |6.26 S2 75416.05]| 557 |6.38
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Ss 7.61[6.40] 595 |6.65 Ss 7.82[650] 6.04 [6.78
Mean (D) |7.356.17 | 5.62 Mean (D) |7.486.30| 5.75

D | s [DXs D | s |[DXs
SEm+ |015[0.15[ 0.25 SEm+ [011[0.11[ 0.19
CD.at5% |0.65| NS | NS CD.at5% |032[032] NS
CV.% 10.16 CV.% 9.43

Table 6: Effect of different time of sowing and planting geometry on number of fruits

2018-19

2019-20

Treatment Time of sowing M Time of sowing M
D: | D2 D3 (S) D: | D2 Ds (S)
S1 7.24|6.75| 543 [6.47 S1 711|643 5.69 [6.41
S2 7.21|6.86| 559 [6.55 S2 7.22|6.01| 5.62 |6.28
Ss 7.386.88| 5.72 |6.66 Ss 7.20(6.57| 6.07 |6.61
Mean (D) |7.28|6.83| 5.58 Mean (D) |7.17|6.33| 5.79
D S |DXS D S |DXS
S.Em.£+ 0.13]0.13| 0.23 S.Em.£+ 0.23]0.23| 0.39
C.D.at5% |0.40| NS NS C.D.at5% |0.68] NS NS
CV.% 6.05 CV.% 10.49
2020-21 Pooled
Treatment Time of sowing M Time of sowing M
D: | D2 Ds (S) D: | D2 Ds (S)
S1 740|713 4.33 [6.29 S1 7.25|6.77| 515 [6.39
Sz 7.47|753| 5.60 [6.87 Sz 7.30 | 6.80| 5.60 |6.57
Ss 6.73|7.73| 5.67 [6.71 Ss 7.10|7.06| 5.82 |6.66
Mean (D) |7.20|7.47| 5.20 Mean (D) |7.22|6.88| 5.52
D S |DXS D S | DXS |YxD
S.Em.+ 0.13]0.13| 0.23 S.Em.t+ 0.25]0.10| 0.17 |0.17
C.D.at5% |0.40]0.40| 0.69 C.D.at5% |1.00| NS NS |0.51
CV.% 6.06 CV.% 7.77

Table 7: Effect of different time of sowing and planting geometry on yield (t/ha)

2018-19 2019-20
Treatment Time of sowing M Time of sowing M
D1 | D2 D3 (S D1 | D2 D3 (S)
S1 9.86 8.16 | 5.98 |8.00 S1 9.81|8.06| 596 |7.94
S2 523477 | 354 |451 S2 533[4.84| 352 |456
Ss 3.58[343| 261 |3.21 S3 352 [355| 261 |3.23
Mean (D) |6.23|5.45| 4.04 Mean (D) |6.225.48| 4.03
D S |DXS D S |DXS
S.Em.+ 0.19]10.19| 0.33 S.Em.t 0.1810.18| 0.31
CD.at5% |0.57|057]| 0.57 C.D.at5% |054]054| 093
CV.% 10.87 CV.% 10.35
2020-21 Pooled
Treatment Time of sowing M Time of sowing M
D: | D2 D3 (S) D: | D2 Ds (S)
S1 9.64|7.01| 3.08 |6.57 S1 9.77|7.74| 500 |7.50
S2 486 |4.26| 218 |3.77 S2 514462 | 3.08 |4.28
Ss 3.03]1242| 094 213 Ss 338|313 ] 2.05 | 285
Mean (D) |5.84|456| 2.06 Mean (D) |6.10|5.17| 3.38
D S |DXS D S D XS [ YxD
S.Em.t 0.15]0.15| 0.25 S.Em.£ 0.27]0.10| 0.17 |0.17
CD.at5% |044/044] 0.75 CD.at5% |1.06/0.28| 0.49 |0.49
CV.% 10.46 CV.% 10.63
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Days to 50 % flowering

2018-19 2019-20 2020-21 Pooled

Fig 1: Effect of different time of sowing and planting geometry on days to 50 % flowering

Okra height at final harvest
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Fig 2: Effect of different time of sowing and planting geometry on okra height at final harvest (cm)
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Fig 3: Effect of different time of sowing and planting geometry on okra fruit length (cm)
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Okra fruit weight (g)

2018-19 2019-20 2020-21
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Fig 4: Effect of different time of sowing and planting geometry on okra fruit weight (g)

Okra number of fruits per plant

2018-19 2019-20 2020-21 Pooled

Fig 5: Effect of different time of sowing and planting geometry on number of fruits

Okra vyield (t/ha)
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Fig 6: Influence of sowing dates and spacing on off season okra yield (t/ha)
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