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Abstract: Field experiments were conducted Kharif season, during the years 2010 and 2011 planting seasons at the northern
hills of Ambikapur Chhattisgarh, to evaluate the response of ‘Arka Anamika’ variety of okra to different intra-row spacing
and to determine the optimal intra-row spacing that would maximize yield under northern hills conditions. The treatments
consisted of three intra-row spacing (35 cm, 30 cm and 25 c¢cm), replicated four times in a randomized complete block design.
Results of the study showed that while the tallest okra height was produced from the intra-row spacing of 30 cm, the number
of branches per plant, leaf area, pod length, pod diameter, number of pods per plant, pod weight and yield decreased as intra-
row spacing reduced. The greatest yield was obtained from the intra-row spacing of 35 cm. The yield produced from the
intra-row spacing of 35 cm was significantly (P<0.05) greater by 6.00 and 6.12 tone/ha respectively, in the year 2010 and
2011 compared to that obtained from the intra-row spacing of 30 cm and by 5.00 and 5.10 tone/ha respectively, in the year
2010 and 2011 compared to that produced from the intra-row spacing of 25 cm. The implication of this study showed that to
maximize okra yield for variety ‘Arka Anamika’ the optimal intra-row spacing was found to be 35 cm and could therefore, be

recommended for northern hills region of, Ambikapur C.G.
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INTRODUCTION

kra (Abelmoschus esculentus L. Moench) is one

of the most important vegetable crops in India
covering an area of 3.58 lakh hectare with an annual
production of about 35.25 lakh tones (FAO, 2013). In
Chhattisgarh state, it is cultivated on an area of 2050
ha with an annual production of 28700 metric tons
(Anonymous, 2013). In grown in tropical and
subtropical parts of the world (Absar and Siddique,
1992). In India, it is among the foremost vegetable
crops, in terms of consumption and production area
(Iremiren and Okiy, 1999).
The immature pods are used as boiled vegetable while
its dried form is used as soup thickner (Owonubi and
Yayock, 1981). The green pods are rich sources of
vitamins, calcium, potassium and other minerals (Lee
et al., 2000). It is popularly grown by farmers both for
home use and source of income. There are several
reasons for poor growth and yield of okra, among
those, intra-row spacing play an important role
(‘YYadev and Dhankhar, 2005).
The intra-row spacing for optimal okra seed yield as
recommended by different authors ranged from 20 to
40 cm (Hossain et al., 2001 and Rastogi et al., 2001).
Sing et al., (1996) reported a taller okra height when
grown at a closer intra— row spacing of 30 cm than
when grown at a wider intra—row spacing of 40 cm.
Similarly, Ghanti et al., (1991) observed progressive
yield decreases of up to 0.5 t/ha for each reduced
intra—row spacing from 30 cm.
Yield decreases of ‘Arka Anamika ‘okra varieties
attributable to reduced intra-row spacing have been
reported by Iremiren and Okiy (1999). Similarly,
Ezeakunne (2004) reported that the yield components
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of ‘Arka Anamika” okra variety, such as pod length,
pod diameter, number of pods and pod weight were
relatively higher in value at wider intra-row spacing
of 35 and 30 cm than at reduced spacing. He
attributed this to a greater assimilation of growth
resources for the plants grown at the wider spacing.

MATERIAL AND METHOD

The experiment was conducted Kharif season, during
the years 2010 and 2011 planting seasons, at the
Research station RMDCARS Ambikapur (C.G.) to
evaluate the response of ‘Arka Anamika’ variety of
okra to different intra-row spacing. The ‘Arka
Anamika’, an improved okra variety in terms of yield,
shows wide adaptation to different growing
environment (Usman, 2001). The experimental area
(84.0 m?) which consisted of sandy—loam soil was
cleared, ploughed, harrowed, ridged and divided into
twelve plots. Each plot had an area of 7.0 m2, The plot
consisted of four ridges spaced 90 cm apart. The
treatments constituted the three intra-row spacing (35
cm, 30 cm and 25 cm) respectively, for the ‘Arka
Anamika’ okra variety. The treatments were arranged
in a randomized complete block design (RCBD) and
replicated four times. Okra seeds were sown in a hole
to a depth of 2 cm, on top of the ridges using the
intra—row spacing specified for each plot. Three seeds
were sown per hole and later thinned to one plant at 2
weeks after planting (WAP). The plots were manually
weeded as the need arose. Mixed fertilizer NPK
200,100,100 kg ha™. Was applied as described by
Ekpete (2000), using the side placement method of
fertilizer application. The fertilizer was applied as a
split application to the trial at 3 and 6 WAP.

Journal of Plant Development Sciences Vol. 7 (8) : 639-643. 2015



640 AMIT DIXIT AND OKESH CHANDRAKAR

Harvesting was done in late September when the tip
of pod was observed to break easily when pressed
with the finger tip (Usman, 2001).

Data taken included plant height at 50 % flowering,
number of branches per plant, leaf area, pod length,
pod diameter, number of pods per plant, pod weight
and yield (t/ha). The data were subjected to Analysis
of Variance (ANOVA) while the Least Significant
Difference (LSD) was used to separate treatment
means following the procedure of Steel and Torrie
(1980) number of rainy days (Table 1). The average
monthly temperature for the two years ranged from
25.1 °C to 33.2 °C, while the average relative
humidity ranged from 78.0 % to 80.0 % for the two
years (Table 1). The average monthly temperature and
relative humidity range were considered optimal for
the growth and development of okra. Katung (2007)
reported optimum growth and development for okra at
temperature of 32 °C while Ezeakunne (2004)
observed an improvement in the performance of okra

with the relative humidity range of 75 to 85 %.
Similar results were reported by Yamaguchi (1983).

RESULT AND DISCUSSION

Rainfall occurred from the months of July to
September for the two years of study. The month of
July recorded the highest amount of rainfall and
highest number of rainy days (Table 1). The average
monthly temperature for the two years ranged from
30.72°C to 31.20°C, while the average relative
humidity ranged from 78.0% to 82.0% for the two
years (Table 1). The average monthly temperature and
relative humidity range were considered optimal for
the growth and development of okra. Katung (2007)
reported optimum growth and development for okra at
temperature of 32 °C while Ezeakunne (2004)
observed an improvement in the performance of okra
with the relative humidity range of 70 to 85 %.
Similar results were reported by Yamaguchi (1983)

Table 1. Meteorological information for Ambikapur, CG. (July— September) 2010 and 2011.

Months Ave_zrage monthly Average mont? ly relatﬁ/\(/eerl;i?ﬁidity
rainfall (mm) temperature ( C) (%)
2011 Maximum Minimum
July 208 30.72 30.72 78.0
August 160 30.80 30.82 80.0
September 177 28.32 28.30 80.0
2012
July 226 32.22 32.20 73.0
August 170 29.40 29.40 77.0
September 180 31.20 31.20 79.0

The Physico—chemical property of the soil of the
experimental site in the year 2010 and 2011 is given
in Table 2. Total nitrogen value in the soil over the
two years was low (2.58 %% and 2.60 %). Similarly,
the soil had a medium level of phosphorus (5.2 ppm
and 5.6 ppm) with a corresponding low level of
potassium (0.22 % and 0.32 %) respectively, for the
year 2010 and 2011. Relatively moderate amounts of

exchangeable bases (Ca g) were present in all the soil
units. Over the years, organic matter was low (2.50%
and 2.60 %), while the pH in water was near neutral
(Table 2). The growth and yield components of ‘Arka
Anamika’ variety of okra as influenced by different
intra-row spacing in Research station RMDCARS
Ambikapur, in years 2010 and 2011 is presented in
Table 3.

Table 2. Physico-chemical properties of the soil of the experimental site in the year 2010 and 2011.

Soil analytical data
Parameters’ 2010 2011 Method of analysis
Organic matter 25% 2.6% Walkley-Black method
. Alkaline Permanganate Method (Subbiah
0, 0,
Nitrogen 2.58 % 2.60 % and Asija, 1956)
P, 05 5.2 ppm 5.6 ppm Olsen’s Method (Olsen, 1954)
K 0.22% 0.32 % Flame Photometric Method (Jackson, 1967)
Ca 2.98meq/100g 4.66meq/100g A A S
pH (H,0) 6.8 6.4 pH meter
pH (Cacl,) 5.9 5.4 pH meter

ppm: parts per million

A.A.S.: Atomic Absorption Spectrophotometer
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Table 3. Growth and yield components of ‘Arka Anamika’ variety of okra as influenced by different intra—row
spacing in RMDCARS Ambikapur, in years 2010 and 2011.

. Number of ;
Plant height at 50 % Leaf Area Pod Length | Pod Diameter Number of . .
flowering (cm) brar:;gﬁiper (cm) (cm) (cm) pods per plant Pod Weight (g)| Yield (Vha)
Intra-
row 2010 | 2011 2010 | 2011| 2010 | 2011 2010 | 2011 | 2010 | 2011 | 2010 2011 | 2010 | 2011 | 2010| 2011
spacing
35cm | 86.22 | 72.85| 896 | 8.10| 406.10| 388.12| 855 | 6.90 | 8.10 | 850 | 7.10 550 | 1510 | 14.10| 6.10| 6.00
30cm | 9212 | 88.33| 7.66 | 6.94| 388.14| 350.55| 8.10 | 6.12 | 7.80 | 810 | 6.50 | 4.10 | 13.36| 13.90| 5.00| 5.10
25cm | 9155 | 85.98| 6.98 | 6.35| 365.98| 338.98| 692 | 510 | 7.20 | 7.60 | 5.60 338 | 12.90 | 12.90| 4.50| 4.40
mean 89.96 | 82.38 7.86 7.13| 386.72| 359.21| 7.85 6.04 7.70 8.06 6.40 446 | 13.78 | 13.46| 520| 5.16
LSD 446 | 552 0.62 |66.35 16.30 | 11.70 | 572 | 412 | 392 | 398 | 298 290 | 112 | 022 | 1.00| 0.28
gp\j?&%) 1312 | 998 | 19.12 (713337 7.80 | 862 | 10.80 | 19.10| 6.56 | 5.72 | 11.12 | 1556 | 15.20 | 16.20| 5.20| 6.72
fig 1: Growth and yield components of ‘Arka Anamika’ variety of okra as influenced by different
intra—row spacing in RMDCARS Ambikapur, in years 2010
100
90
80
70
60
50
40
30
20
10
0

Plant height at

Number of

50 % flowering  branches per

plant

Leaf Area (cm)

(cm)

Pod Length

(cm)

per plant

Pod Diameter Number of pods Pod Weight (g)

Yield (tha)




642 AMIT DIXIT AND OKESH CHANDRAKAR

fig 2: Growth and yield components of ‘Arka Anamika’ variety of okra as influenced by different
intra—row spacing in RMDCARS Ambikapur, in years 2011
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The tallest okra height was produced from the intra-
row spacing of 30 cm, which was significantly
(P<0.05) greater than that produced from the wider
intra-row spacing of 35 cm. However, plant height
obtained from the intra-row spacing of 30 cm and that
recorded for 25 cm showed no significant difference
(Table 3). The taller plants obtained from the intra-
row spacing of 30 cm and 25 cm over the years might
be attributed to the competition for light and other
growth resources among the crops that were crowded
at the closer intra-row spacing, thereby resulting in
the production of taller plants. This result supports
Sing et al., (1996) who reported a greater okra height
when grown at closer intra- row spacing of 30 cm
than when grown at a wider intra—row spacing of 40
cm. Hossain et al., (2001) also reported greater plant
height from closer intra-row spacing than from wider
intra-row spacing. Similar results were obtained by
Gorachand et al., (1990) and Randhawa and Pannum
(2000).

The number of branches per plant and leaf area
decreased as intra-row spacing reduced. Over the
years, the greatest branch number and largest leaf area
were obtained from the intra-row spacing of 35 cm,
which were significantly (P<0.05) greater than those
produced at reduced intra-row spacing of 30 cm and
25 cm respectively. The reduced competition for light
and reduced overlapping from adjacent okra plants
within the ridge could have enabled the plants grown
at the intra-row spacing of 35 cm to utilize its energy
for maximum branching and subsequently, the
production of a larger leaf area. This result was

similar to the findings of Saha et al., (2005) who
reported a greater branch number at wider intra- row
spacing of 40 cm compared to that produced from a
reduced intra—row spacing of 25 cm.

The pod length and pod diameter of okra were not
significantly affected by the three intra-row spacing
employed. This result contradicted those of
Moniruzzaman et al., (2007) where pod length and
pod diameter significantly reduced at closer intra-row
spacing. These conflicting results might be due to the
difference in the environmental pattern of the study
locations and to the variation in the genetic potential
of the variety used.

The number of pods per plant decreased as intra-row
spacing reduced. The intra-row spacing of 30 cm
produced the greatest number of pods per plant. The
number of pods produced from the intra-row spacing
of 35 cm was significantly (P<0.05) greater by 7.10
and 550 plant® respectively, in 2010 and
2011compared to that obtained from the intra-row
spacing of 30 cm and by 6.50 and 4.10 plant®
respectively, in 2010 and 201lcompared to that
obtained from the intra-row spacing of 25 cm. The
greatest number of branches per plant obtained from
the intra-row spacing of 30 cm might have also
contributed to its greatest number of pods produced.
The greatest pod weight and yield were obtained from
the intra-row spacing of 30 cm. Plants grown at the
wider intra-row spacing might have received more
nutrition and light for optimal growth and
development, thereby producing the greatest pod
weight and yield. Similarly, the largest leaf area
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produced from the intra-row spacing of 35 cm might
have also accounted for its greatest pod weight and
yield. The yield produced from the intra-row spacing
of 35 cm was significantly (P<0.05) greater by 15.10
and 14.10 gm respectively, in 2010 and
2011compared to that obtained from the intra-row
spacing of 30 cm and by 13.36 and 13.90 gm
respectively, in 2010 and 201lcompared to that
produced from the intra-row spacing of 25 cm. This
result was similar to the findings of Hossain et al.,
(2001), but contradicted those of Gorachand et al.,
(1990) and Ghanti et al., (1991) where maximum okra
yield was obtained from closer intra—row spacing of
25 cm. The conflicting results might also be due to the
variation in the environment and differences in the
genetic potential of the varieties used.

CONCLUSION

From the results obtained, it can be concluded that in
RMDCARS  Ambikapur, in years 2010 and
2011which, the optimal intra-row spacing for ‘Arka
Anamika ’okra variety was found to be 35 cm. This is
associated with a greater number of branches per
plant, leaf area, pod length, pod diameter, number of
pods per plant, pod weight and yield respectively. It is
however, recommended that further investigation of
study be evaluated across a wider combination of okra
varieties and across different locations within the
northern hills of Chhattisgarh.
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