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Abstract 
Okra (Abelmoschus esculentus) is one of the popular vegetables, especially rich in iron, vitamins and other minerals. Poor soil fertility and 

inconsistent light intensity, due to unfavorable weather condition, reduce okra performance. Response of two okra varieties (‘NH47-4’ and 
‘Clemson spine’) to different rates of compost (0, 5, 10 and 15 t/ha), under different light intensities (L0: control (no reduction) or 100% 
light intensity, L1: 33%, L2: 46% and L3: 76%, light reduction) were assessed in pot and field trials. The experimental design was a factorial 
experiment fitted in a randomized complete block design (RCBD). Data on growth and yield attributes were collected. The results showed 
that the reduction in light intensity (L3) increased the numbers of fruits and leaf area by 50 and 47% respectively on the field, but delayed 
flowering. High light intensity (L0) though enhanced leaf area formation and early flowering, but hastened leaf senescence and abscission. 
Compost generally increased growth rate, leaf area and dry matter accumulation of the two okra cultivars compared to control under 
varying light intensities. Compost at 15 t/ha performed better and increased fruit number by 66% on the field. Between the two cultivars, 
‘Clemson spine’ responded better than ‘NH47-4’ plants in terms of yield. Low light intensity (76% light reduction) in combination with 
higher compost rate however enhanced prolonged fruiting and leaf formation in the two okra varieties. The application of compost at 15 
t/ha is therefore recommended for optimum yield of okra under low light intensity. 
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Introduction 

Okra (Abelmoschus esculentus (L.) Moench) belongs to 
the Malvaceae family and is one of the most popular fruit 
vegetables cultivated in Africa (Schippers, 2000) and other 
places around the world (NIHORT, 1986). It is cultivated 
for its fibrous fruits or pods and the fruits are harvested when 
immature and eaten as a vegetable. They are a good source of 
carbohydrate, protein, fats, vitamins and minerals (Akintoye 
et al., 2011). Apart from its popular use as vegetable, it has 
also been used for several purposes such as coffee additive and 
paper making (Moekchantuk and Kumar, 2004). The 
mucilage is also suitable for medicinal and industrial 
applications (Akinyele and Temikotan, 2007). However, 
despite the nutritional values of okra and its geographical 
distribution, as well as adaptability to varying climatic 
conditions, the yield of okra is still very low. This was 
attributed to continuous decline in soil fertility, especially in 
the tropics, and unstable climatic conditions. Normally, okra, 
being a tropical plant, grows well under warm conditions 
with sufficient moisture levels and light intensities. With the 
recent change in climate and the problem of soil fertility, the 
yield of okra has been reduced. Okra production is being 
constrained by a complex of biotic and abiotic factors at every 
stage of growth (Anne and Carter, 2004). 

Unfavorable climatic conditions such as drought, edaphic 
factors, excess or low light intensity can damage the quality 
and reduce the yield (Agbogidi and Nweke, 2005). Light is an 

absolute requirement for plant growth and development, 
next to water. This is because an increase in the light intensity 
will result to an increase in the rate of photosynthesis. Light 
modifies the anatomy and physiology of leaf (Wilson and 
Coope, 1969). It is reported that plants grown under high 
light intensity are capable of stronger photosynthesis than 
those grown under weaker light (Knorr and Vegtmann, 
1983). Leafs formed in shade are also thinner than those 
formed under sun or high light intensity. Meanwhile,
different plants have optimum light requirements for 
optimum performance and both low and high/excessive light 
intensities are injurious to plant growth. When in excess, light 
inhibits stem growth due to its effect on gibberellins while 
deficit in light intensities tends to reduce plant growth, 
development and yield (Vergara, 1978). This is because low 
amount of solar energy is said to reduce the rate of 
photosynthesis and below a certain/minimum light intensity, 
the plant growth will fall below what is called the 
‘compensation point’ (Edmond et al., 1978). Optimum light 
requirement by a particular crop must therefore be 
determined.  

However, with the optimum light intensity, crop 
performance can also be limited by inadequate availability of 
essential nutrients in the soil (Akande et al., 2010). Fertilizer 
is an important input contributing to crop production 
because it increases productivity and improves yield quality 
and quantity (Adeniyan and Ojeniyi, 2003). On the contrary, 
inorganic fertilizers release nutrients quickly, but most of 
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them leach out easily. Besides, the environmental and health 
implications coupled with the high price of mineral fertilizers 
and irregularities in its supply have made the use of synthetic 
fertilizers unrealistic for farmers, particularly vegetable crop 
growers (Olasantan, 1991). Meanwhile, longer residual 
effects of organic manures when applied to the soil have been 
reported (Adeniyan and Ojeniyi, 2003). Addition of organic 
amendments to soil at different rates has been reported to 
increase the yield of okra (Akanbi, 2002) and improved the 
soil nutrient contents (Akanbi et al., 2000; El-Magd et al., 
2006; Garg and Bahla, 2008; Haynes and Naidu, 1998). 

Several works have also been carried out on the study of 
light intensity on the photoregulation of plant (Sanwal et al., 
2007), but very little work has been done on the specific effect 
of light intensity on the growth and physiology of okra most 
especially in combination with different organic 
amendments. It has therefore become necessary to develop 
alternative ways to boost okra production under different 
light intensities. The major aim of this study therefore was to 
investigate the effect of different light intensities and compost 
application, as well as their interaction on the growth and 
yield of okra under greenhouse and field conditions. The 
optimum light and fertilizer requirements were also 
determined. 

 

Materials and methods 

The study was conducted at the Department of Crop 
Protection and Environmental Biology, Faculty of 
Agriculture and Forestry, University of Ibadan, Ibadan, 
Nigeria. The study area falls within latitude 7.34 N and 
longitude 3.54 E at an altitude of 200 m, with annual rainfall 
between 1,250 m to 1,500 m spanning eight (8) months 
(March-October) with dry spell in August, annual average 
temperature is 21.30 °C and relative humidity of 70-80%. 

Two major cultivated okra species in Nigeria, which are 
already differentiated by their reaction to day light, variety 1 
(V1 = ‘Clemson spine’; Abelmoschus esculentus) which is a day 
neutral and variety 2 (V2 = ‘NH47-4’; Abelmoschus callei)
which is a short day (NIHORT, 1986) were used for this 
study (Fig. 1). 

 
Soil sampling and preparation 
In order to characterize the soil used for the experiment, 

samples were taken across the field to a depth of 0-15 cm with 
the use of soil auger and a bulked sample was taken for 
laboratory analysis. In the laboratory, soil samples were air-
dried, crushed using mortar and pestle and then sieved 
through the 0.5 mm and 2 mm mesh. The sieved samples 
were analyzed for soil physico-chemical characteristics at the 
Analytical Laboratory of the International Institute of 
Tropical Agriculture, Ibadan, Nigeria, using standard 
procedures (IITA, 1979). The result of soil physico-chemical 
analysis is as shown in Table 1. 

 
Composting procedure 
Compost was prepared from Mexican sunflower 

(Tithonia diversifolia) and poultry manure. These were mixed
in the ratio 3:1 using Partially Aerated Composting 
Technology (Adediran et al., 2001). The compost was 
monitored till maturity, turning and watering were done 
fortnightly. After three months, the matured compost was 

evacuated from the bucket, air dried and later sieved to 
remove the shaft, shredded and bagged.  

 
Experimental procedures 
The experiment comprised of pot and field experiments. 

For pot experiment, a total of ninety-six pots were used; they 
were filled with top soil collected from the site, which was 
later used for the field experiment; the experimental design 
was a 4x4x2 factorial experiment fitted into randomized 
complete block design, with three replicates. The quantities 
of compost applied per pot to give the equivalent rates of 
compost/ha were Compost 0 (C0 = control), Compost 1 
(C1 = 5 t/ha = 12.5 g for 5 kg soil), Compost 2 (C2 = 10 
t/ha = 25 g for 5 kg soil) and Compost 3 (C3 = 15 t/ha = 
37.5 g for 5 kg soil). Each compost rate was thoroughly mixed 
with 5 kg soil. The pots were watered to field capacity and a 
sauce pan placed under each pot to collect the leachates; 
planting was done after a week. The light intensity was 
reduced with the use of net wire mesh of 0.5 mm, one layer is 
33% reduction (L1), two layers (46%) reduction (L2) and 
three layers (76%) reduction (L3) respectively, while no light 
reduction (L0) served as control.  Light meter was used to 
determine the intensity of the light. 

 
Field experiment 
Planting and experimental design 
From the results of the pot experiment and based on 

different growth parameters considered, the okra variety that 
performed better (variety Clemson spine) was considered 
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Fig. 1. Two types of okra species used (A) ‘Clemson spine’ and 
(B) ‘NH47-4’ 
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further for field experiment. Similarly with respect to light 
intensity one layer (L1) or 33% light reduction and three 
layers (L3) or 76% light reduction performed better than the 
46% light reduction and they were therefore, tried on the 
field. The land for the field experiment was prepared 
manually. There were four blocks, with each block consisting 
of nine beds/plots, making a total number of thirty-six beds, 
with each bed measuring 1 x 1 m and 0.5 m in between beds, 
and block size of 13 x 5.5 m. The total land area used was 71.5 
m2. The seeds of okra (‘Clemson spine’) were planted with 
two seeds per hole at a spacing of 0.4 x 0.30 m. Thinning was 
done after the establishments of plants to give two plants per 
stand. The experimental design was 3 x 3 factorial experiment 
fitted in a randomized complete block design. The treatments 
applied were C0 (control), C1 (5 t/ha) and C3 (15 t/ha).
The insecticide cypermethrin was sprayed on the okra plants 
at 4-5 weeks after planting (WAP), in order to eliminate okra 
pests (leaf roller Syleptic derogata, white flies, Bemisia sp.). 
Compost amendment procedure was done as in the pot 
experiment. 

 
Data collection 
Two weeks after planting, data on growth and yield 

parameter were collected. These were: numbers of fruit, time 
to flower, numbers of leaves, leaf area and stem height (which 
was measured from the ground level to the base of the 
youngest unfolded leaf with a ruler). At plant maturity, the 
plants were uprooted and taken to the laboratory. The 
uprooted plants were partitioned into leaf stem and root. The 
fresh weight and dry weight of the plants were obtained and 
they were separately packed into envelopes and oven dried at 
80 °C until constant weights were obtained, the fresh fruit 
after weighing were also dried for determination of dry matter 
accumulation. 

 
Statistical analysis 
Statistical analysis were done using Gen stat software 

where F value were significant, means were separated by least 
significant difference (LSD) at P < 0.05. 

 

Results 

The effect of compost application and light intensity on the 
vegetative growth of two cultivars of okra in the pot experiments 

Seventy-six percent reductions in light intensity (L3) gave 
the highest number of leaves and plant height, while the 
lowest mean was recorded in L2. With 33% reduction in light 
intensity, the two cultivars produced more fruit per plant. 
Days to flower was also reduced with low light intensity (L3 
= 76% reduction) and was prolonged under high light 
intensity (L0 = 0% reduction). The trend was such that the 
higher the light intensity, the more the number of days 
required for flowering and vice-versa. This was also reflected 
in the number of fruits with lower light intensity, plants 
producing more fruits than the ones exposed to higher light 
intensity. Statistically, there was no difference in the number 

of leaves and leaf area under varying light intensities (Table 2). 
Increase in the level of compost application was found to 
increase the days to flower more than control. With respect 
to number of leaf, compost 3 (the highest compost rate) had 
the highest mean, followed by Compost 2 and were better 
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Soil properties pH (H2O) OC (%) N (%) 
P 

(mg/ kg) 
Ca Mg (cmol/kg) K 

Na ECEC Fe (mg/kg) Zn (mg/kg) 

BCA 6.7 1.91 0.14 245.69 303.84 0.89 0.18 0.09 13.53 164.5 44.79 

BCA= Before Compost Application 

Table 1. Physico-chemical properties of experimental soil  

Table 2. Effect of different light intensities on the vegetative growth of the okra in the 

pot experiment 

Light 
intensity 
(klx) 

Plant 
height 
(cm) 

Number 
of leaves 
(no) 

Days to 
flower 
(no) 

Leaf 
area 
(cm2) 

Numbers 
of fruit 
(no) 

L0 23.89 8.02 33.23 32.51 0.90 
L1 23.67 8.09 30.93 36.35 1.43 
L2 22.19 8.02 28.44 33.88 1.07 
L3 25.57 8.42 18.44 34.72 1.37 
Prob of F X NS X NS X 
LSD 1.6 0.62 3.03 3.12 0.21 
The values are the mean of the two maize varieties under different light intensities; 
NS: Not Significant at P < 0.05; X: Significant difference at P< 0.05; L0- Control; 
L1 = 33% light reduction; L2 = 46% light reduction; L3 = 76% light reduction; 
LSD = Least Significant Difference 
 

Table 3. Effect of different compost application rates on the vegetative growth of okra 

in the pot experiment 

Compost 
level (t/ha) 

Plant 
height 
(cm) 

Number 
of leaves 

Days to 
flower 

Leaf 
area 
(cm2) 

Numbers 
of fruit 
(no) 

C0 22.21 7.19 24.26 34.46 1.26 
C1 21.85 8.03 22.85 35.51 1.12 
C2 24.36 8.43 26.95 32.05 1.20 
C3 23.90 8.90 26.98 36.44 1.16 
Prob of F NS X NS NS NS 
LSD 1.694 0.624 3.05 4.93 0.21 
The values are the mean of the two maize varieties under different compost rates; 
NS: Not Significant at P<0.05; X: Significant difference at P<0.05; C0- Control; 
C1 = 5 t/ha; C2 = 10 t/ha; C3 = 15 t/ha; LSD = Least Significant Differences 
 

than the control (Table 3). It was observed that, Compost 3 
also supported the production of leaf area in the okra plants 
though there was no significant (P < 0.05) difference in the 
leaf area. Except for number of leaf, there was no significant 
difference in the plant height, days to flower and numbers of 
fruits, in response to compost application.  

 
Interactive effects of compost application and light intensity 

on the vegetative growth of two varieties of okra 
On the interactive effect of different light intensity and 

compost application, there were differences among the 
cultivars. Variety two generally performed better than variety 
one in all the growth parameters taken. Under high light 
intensity (L0), addition of highest rate of compost (C3) 
enhanced the growth of plant with respect to height for the 
two varieties. For number of leaf, the trend was the same for 
variety 1, but C2 performed better than other compost rates 
for variety 2. Compared to control, days to flower under high 
light intensity were reduced with the application of C3 and 
C1 for variety 2 and application of C1 and C2 for variety 1. 
For the leaf area production under L0, application of C2 
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performed better than other compost rates. However, the 
positive effects of compost application were shown clearly in 
the number of fruits and there was an increase in fruit 
number of the two varieties as compost rate increases. In 
control, with reduction of light intensity at L1 (33%), an 
increase in plant height was observed for the two varieties. 
Compost application generally increased the plant height 
compared to control and the higher the compost rate, the 
taller the plant. Effect of different compost rates and L1 
intensity was not significant on leaf area, number of leaf and 
fruits for V1 and the trend was the same for V2, except for the 
leaf area, which increased with increase in compost 
application compared to control. Under L2 (46%) however, 
compost application enhanced the performance of the two 
okra varieties, in terms of plant height and number of leaf, as 
well as number of fruit for V2. It was observed that days to 
flower increased in the two varieties with compost 
application. L3 (76% reduction) in combination with 
different compost rates also performed better than control on 
the plant height and number of leaf and fruits. Generally, the 
interactive effect of compost and light intensity on plant 
height and number of fruit was significant compared to 
control. Light intensity 3 (L3) performed better than other 
treatments in terms of numbers of fruits (Table 4). 

 

The effect of light intensity and compost application on the 
dry matter accumulation of okra in the pot experiment  

Effect of compost application and light intensity on the 
yield parameters of okra plants showed that the fresh fruit 
weight increased with increase in compost rates, while there 
was a reverse in the case of dry weight, with control having the 
highest dry weight. The leaf fresh weight, root fresh and dry 
weight increased with application of C2 compared with
control (Fig. 2). The effect of light was pronounced on both 
cultivars and all the parameters assessed were significantly (P 
< 0.05) different. The lowest light intensity (L3) increased 
the fruit fresh weight followed by the highest light intensity 
(L0) which also had the highest dry weight (Fig. 3). The 
interactive effect of the treatments showed that there were no 
significant (P < 0.05) differences among the parameters 
assessed. Meanwhile, with respect to the fresh fruit and leaf 
weights an increase was recorded with respect to compost 
rates 2 and 3 under the highest light intensity compared with 
the control in variety 1. Addition of compost at 15 t/ha boost 
the production of okra leaf and the highest mean value for 
fresh leaf weight was recorded for variety 2 using compost 3. 
Furthermore, there is an increase in mean among all levels of 
compost, as levels of compost application increased the fresh 
weight in both cultivars. Under L1 (33% light reduction), 
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Table 4. Interactive effects of compost application and light intensity on the vegetative growth of two varieties of okra in the pot experiment 

 Light intensity 
(Klux) 

Cultivar 
Compost 
t/ha 

Plants height (cm) 
No of leaves 

(no) 
Days to flower 

(no) 
Leaf area 
(cm2) 

Number of fruit 
(no) 

L0  V1 C0 9.13 5.87 11.13 39.95 0.17 
  C1 5.73 7.60 6.73 36.23 0.40 
  C2 10.47 7.93 9.47 46.66 0.80 
  C3 32.87 8.87 22.87 40.98 1.33 
 V2 C0 24.00 8.20 14.00 27.60 0.87 
  C1 11.67 8.47 9.67 29.28 1.13 
  C2 26.33 8.80 22.33 33.82 1.40 
  C3 37.60 8.40 9.60 24.53 1.80 
L1 V1 C0 13.40 8.07 25.67 42.29 1.47 
  C1 25.67 7.07 25.67 32.05 0.93 
  C2 29.87 7.00 29.87 29.82 1.33 
  C3 29.07 9.33 29.07 38.36 1.33 
 V2 C0 23.53 9.80 33.53 38.12 1.93 
  C1 32.53 9.00 32.53 32.47 1.33 
  C2 30.40 9.13 30.40 28.21 1.400 
  C3 33.00 7.73 33.40 49.47 1.667 
L2 V1 C0 22.33 6.33 22.30 26.63 1.267 
  C1 23.47 7.73 23.47 22.11 0.933 
  C2 31.07 9.07 31.07 20.41 1.000 
  C3 33.53 9.27 33.53 23.09 1.000 
 V2 C0 22.07 5.17 22.07 31.49 1.000 
  C1 30.67 9.47 30.67 39.29 1.267 
  C2 30.87 7.40 30.87 24.56 1.333 
  C3 33.53 9.73 33.53 32.49 0.800 
L3 V1 C0 23.53 6.47 43.53 33.62 1.000 
  C1 33.47 5.73 23.47 34.03 1.200 
  C2 30.40 10.47 30.40 28.98 1.333 
  C3 36.73 7.40 27.73 30.71 1.133 
 V2 C0 24.07 7.60 34.07 38.97 1.667 
  C1 30.60 9.13 30.60 32.65 1.733 
  C2 31.20 7.67 31.20 30.94 1.467 
  C3 37.53 10.27 36.53 31.87 1.200 
Prob of F                    X NS X NS X 
LSD   0.50 1.770 6.00 12.48 0.4 
NS: Not Significant at P < 0.05; X: Significant difference at P < 0.05; L0- Control; L1 = 33% light reduction; L2 = 46% light reduction; L3 = 76% light reduction; C0- 
Control; C1 = 5 t/ha; C2 = 10 t/ha; C3 = 15 t/ha; LSD = Least Significant Difference 
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application of C3 also increased fresh fruit and stem weights 
of variety 1 compared to control, whereas the effect was not 
significant on variety 2. With 46% light reduction, higher 
compost application was superior on fresh leaf weight, while 
fruit fresh weight responded positively to all the compost 

rates compared to control in V1. The trend was similar for 
V2 with C3 increasing the fruit and leaf fresh weights. L3 
(76% light reduction) in combination with C2 and C1 
increased fruit and stem fresh weight of V1 compared to 
control, while the leaf fresh weight was increased with 
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Table 5. Interactive effect of compost application on the fresh weight of two cultivars of okra in the pot experiments 

Intensity Varieties Compost Fresh leaves Fresh root Fresh fruit Fresh stem 

L0 

V1 C0 4.33 11.96 26.16 15.51 
 C1 6.00 14.00 10.87 7.61 
        C2 11.07 12.64 32.47 12.66 
 C3 10.00 5.42 36.70 12.05 

V2 C0 3.43 4.09 30.76 17.12 
 C1 5.98 4.47 20.58 11.07 
        C2 7.27 5.49 20.58 21.47 
 C3 13.88 4.91 8.21 18.11 

L1 

V1 C0 3.45 5.66 8.64 9.68 
 C1 3.23 2.93 11.67 7.89 
        C2 1.48 5.44 6.56 11.90 
 C3 4.44 4.22 11.18 14.68 

V2 C0 3.53 4.71 22.30 12.71 
 C1 1.89 4.46 8.11 11.38 
        C2 1.44 4.54 15.77 13.67 
 C3 2.72 4.28 24.73 11.70 

L2 

V1 C0 3.96 3.91 0.49 11.51 
 C1 5.76 5.49 5.93 17.11 
        C2 2.45 4.21 8.70 9.84 
 C3 12.87 2.82 6.54 8.19 

V2 C0 3.94 2.70 11.66 10.74 
 C1 2.18 2.68 7.20 5.93 
        C2 1.23 3.03 7.38 6.57 
 C3 11.99 2.08 16.17 11.74 

L3 

V1 C0 12.04 12.98 5.89 12.11 
 C1 4.74 2.52 19.85 14.96 
        C2 1.68 2.39 10.90 10.05 
 C3 14.65 13.28 9.91 16.46 

V2 C0 5.49 5.34 15.75 10.85 
 C1 2.41 5.39 15.68 11.88 
        C2 11.00 7.55 15.60 11.13 
 C3 6.94 5.77 15.70 9.18 

Probability of ‘F’   NS NS NS NS 
LSD   467 5.27 10.04 8.28 
C0- Control; C1 = 5 t/ha; C2 = 10 t/ha; C3 = 15 t/ha; L0- Control/No reduction; L1- 33% light reduction; L2- 46% light reduction; L3- 76% light reduction; V1 = 
Variety 1; V2 = Variety 2; LSD = Least Significant Difference 

 

 

Fig. 2. Main effect of compost application on the yield parameters of two 
cultivars of okra in the pot experiment 
The values are the mean of the two maize varieties under different 
compost rates; C0- Control; C1 = 5 t/ha; C2 = 10 t/ha; C3 = 15 t/ha; 
FFW = Fresh Fruit Weight; FDW = Fruit Dry Weight; LDW = Leaf 
Dry Weight; LFW = Leaf Fresh Weight; RDW = Root Dry Weight; 
RFW = Root Fresh Weight; SDW = Stem Dry Weight; SFW = Stem 
Fresh Weight 
 

Fig. 3. Effect of light intensities on the yield parameters of two cultivars 
of okra in the pot experiment 
The values are the mean of the two maize varieties under different light 
intensities; L0-Control/No reduction; L1- 33% light reduction; L2-
46% light reduction; L3- 76% light reduction; FFW = Fresh Fruit 
Weight; FDW = Fruit Dry Weight; LDW = Leaf Dry Weight; LFW 
= Leaf Fresh weight; RDW = Root Dry Weight; RFW = Root Fresh 
Weight; SDW = Stem Dry Weight; SFW = Stem Fresh Weight 
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application of C3. For variety 2, C2 was superior in 
combination with L3 in terms of leaf fresh weight (Table 5). 

Statistically, the effect of light intensity on the dry matter 
accumulation was also not significant (P < 0.05). However, in 
the two varieties, C2 increased the leaf dry matter production 
of okra under high light intensity (L0 = no reduction). The 
dry fruit weight was also increased with the application of C2 
in V1. Root dry weight was also increased with the 
application of different rates of compost and they all 
performed better than control in V2. L1 enhanced leaf and 
stem dry matter production with the addition of compost to 
V1 compared to control. The fruit dry matter was also higher 
than control with C1 and C2. Dry matter production in V2 
under L1 was not significant with compost addition 
compared to control. However, stem and fruit dry matter 
yield was better than control under L2 with the application of 
compost in V1, while the effect was also not significant in V2. 
With 76% light intensity, leaf and root dry matter yield were
enhanced with C2 and C3 (Table 6). 

 
The effect of light intensity on the vegetative growth of an 

okra cultivar (‘Clemson spine’) on the field 
The effect of light intensity on the vegetative growth of 

the okra cultivar (‘Clemson spine’) selected from the pot 

experiment on the field was similar to what was observed in 
the pot. The highest values for plant height, number of leaf, 
leaf area and number of fruits were recorded in plants grown 
under 76% light reduction (L3). This treatment was 
significantly (P < 0.05) different from other treatments while 
control (0% reduction) had the least value. In respect to days 
to flower, okra plants under L0 commenced flowering earlier 
than those ones under light reductions (Table 7). Similarly, 
on the field, okra growth responded positively to compost 
application. The plant height was increased in soil amended 
with compost most especially at the rate of 15 t/ha followed 
by that of 5 t/ha. The least mean was recorded in the control 
where there was no addition of compost.  Also, number of 
leaf was more in okra plants treated with 15 t/ha (C3) which 
also had the highest value followed by those treated with 5 
t/ha and the least mean was recorded in the control (no 
compost). However, in respect of day to flower, there was a 
delay in those grown in compost amended soil compared to 
control. The effect of compost application on the leaf area 
and number of fruit was also remarkable though not 
statistically significant, and plant treated with 15 t/ha had the 
highest leaf area and number of fruit followed by C1 
treatment, while the least value was recorded in the control 
(Table 8). 
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Table 6. Interactive effects of compost and light intensity on the dry matter accumulation of two cultivars of okra in the pot experiment 

Light Intensity 
(klux) 

Cultivars 
 

Compost 
(t/ha) 

Dry leaves 
(g) 

Dry root 
(g) 

Dry fruit 
(g) 

Dry Stem  
(g) 

L0 
 
 
 
 
 
 
 
L1 
 
 
 
 
 
 
 
L2 
 
 
 
 
 
 
 
L3 
 
 
 
 
 
 
 
Prob. of ‘F’ 
LSD 
 

V1 
 
 
 

V2 
 
 
 

V1 
 
 
 

V2 
 
 
 

V1 
 
 
 

V2 
 
 
 

V1 
 
 
 

V2 

C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 
C0 
C1 
C2 
C3 

0.39 
0.54 
0.96 
0.00 
0.33 
0.61 
5.27 
0.35 
0.54 
1.91 
1.08 
0.80 
0.75 
1.09 
0.43 
0.24 
1.81 
0.92 
0.64 
0.70 
0.96 
0.96 
0.73 
0.62 
0.27 
0.67 
0.40 
0.77 
0.67 
0.43 
1.76 
1.34 
NS 

1.87 

1.51 
1.66 
1.53 
0.90 
0.29 
0.78 
0.78 
0.70 
0.97 
0.97 
1.09 
0.68 
1.76 
0.91 
1.54 
1.73 
1.81 
1.15 
0.78 
1.00 
0.51 
0.60 
0.63 
0.30 
0.76 
0.97 
0.71 
1.15 
1.46 
1.67 
2.80 
1.55 
NS 

0.85 
 

2.45 
1.82 
3.12 
0.67 
3.36 
2.14 
2.14 
0.67 
0.77 
1.34 
1.11 
0.74 
1.97 
1.11 
1.00 
1.16 
0.37 
0.72 
0.84 
0.83 
1.04 
0.67 
0.56 
0.51 
0.75 
1.51 
1.00 
0.78 
1.50 
1.33 
1.50 
1.50 
NS 

0.91 
 

1.78 
1.13 
1.42 
1.15 
1.43 
5.27 
0.78 
1.15 
0.94 
1.18 
1.31 
1.62 
2.17 
1.23 
1.75 
1.65 
0.55 
2.54 
1.05 
0.96 
1.19 
0.90 
0.91 
1.31 
1.84 
2.63 
1.66 
2.84 
2.42 
2.38 
2.09 
1.93 
NS 

2.03 
 

C0- Control; C1 = 5 t/ha; C2 = 10 t/ha; C3 = 15 t/ha; L0- Control/No reduction; L1- 33% light reduction; L2- 46% light reduction; L3- 76% light reduction; V1 = 
Variety 1; V2 = Variety 2; LSD = Least Significant Difference 
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Interactive effect of compost application and light intensity 
on the vegetative growth of okra on the field  

Generally, across the treatments for light intensity 
interacting with compost application, the highest mean 
values were recorded in the plants treated with 37.5 g or 15 

t/ha compost. The interactive effect of compost application 
and light intensity was more significant under 76% light 
reduction and highest compost application (L3 x C3). There 
were increases in plant height, leaf area, number of leaf and 
fruit compared to control and other treatments. There were 

223

Table 7. Effect of light intensity on the vegetative growth of okra on the field 

Light 
intensity 
(klux) 

Plant 
height 
(cm) 

Number 
of leaves 
(no) 

Days to 
flower 
(no) 

Leaf 
area 
(cm2) 

Numbers 
of fruit 
(no) 

L0 30.21 5.38 28.81 36.70 3.61 
L1 32.42 5.70 30.00 44.30 1.79 
L3 36.85 6.33 34.00 54.00 5.42 
Prob. of ‘F’ X X X X X 
LSD 2.05 0.88 1.23 5.31 1.28 
Mean along the same column with the same alphabet are not significantly 
different at P < 0.05; NS: Not Significant at P < 0.05; X= Significant difference at 
P < 0.05; L0- Control; L1 = 33% light reduction; L3 = 76% light reduction; LSD 
= Least Significant Difference  

 
Table 8. Effect of compost application on the vegetative growth of okra on the field 

Compost 
level (t/ha) 

Plant 
height 
(cm) 

Number 
of leaves 

Days to 
flower 

Leaf 
area 
(cm2) 

Numbers 
of fruit 
(no) 

C0 30.18 5.41 30.58 43.10 1.72 
C1 34.32 6.10 30.70 43.60 2.32 
C3 35.98 6.80 33.38 48.20 2.87 
Prob. of ‘F’ X NS X X NS 
LSD 2.05 0.88 1.23 5.31 1.48 
Mean along the same column with the same alphabet are not significantly 
different at P < 0.05; NS: Not Significant at P < 0.05; X: Significant difference at P 
< 0.05; C0- Control; C1 = 5t /ha; C2 = 10 t/ha; C3 = 15 t/ha; LSD = Least 
Significant Difference 
 

Table 9. Interactive effects of compost application and light intensity on the vegetative 

growth of okra on the field 

Light  
intensity 
(Klux) 

Compost 
t/ha 

Plants 
height 
(cm) 

No of 
leaves 
(no) 

Days to 
flower 
(no) 

Leaf 
area 
(cm2) 

Number 
of fruit 
(no) 

L0 C0 28.19 5.19 27.84 37.11 1.56 
 C1 31.74 6.64 28.54 35.22 4.25 
 C3 30.71 5.53 30.06 37.83 2.02 
L1 C0 28.69 5.26 29.69 42.06 1.36 
 C1 34.15 5.15 29.93 41.64 1.87 
 C3    34.42 5.37 30.03 49.25 2.13   
L3 C0 33.65 5.80 34.20 51.19 2.24 
 C1 37.07 6.52 33.62 52.98 2.07 
 C3 39.87 7.30 37.76 57.50      2.96 
Prob. of ‘F’                  NS NS NS NS NS 
LSD                               3.55 1.53 2.13 9.21 2.56 
NS: Not Significant at P < 0.05; L0- Control; L1- 46% light reduction; L3- 76% 
light reduction; C0- Control; C1 = 5 t/ha; C3 = 15 t/ha; LSD = Least Significant 
Difference    

Table 10. Effect of compost application and light intensity on the yield parameter of okra on the field 

Yield parameters (g) 
Compost rates  Light intensities  

C0 C1 C3 LSD L0 L1 L3 LSD 

FFW 28.95b 48.54a 51.99a 9.08 41.70a 41.40a 46.40a 9.08 
FDW 5.64b 8.15a 8.07a 2.09 7.52a 6.73a 7.61a 1.27 
LFW 5.42b 6.67b 9.15a 3.18 6.02a 7.22a 7.98a 1.84 
LDW 0.78b 0.98b 1.36a 0.46 0.94a 1.81a 1.96a 0.26 
SFW 14.71b 27.51a 30.12a 4.97 22.21a 25.33a 24.80a 4.97 
SDW 1.59b 2.24a 2.44a 0.56 2.06a 2.13a 2.07a 0.33 
RFW 8.33c 11.35b 15.95a 1.90 9.54b 9.35b 16.75a 1.90 
RDW 1.24a 2.79a 3.46a 2.71 1.53ab 1.28b 3.08a 1.56 
Mean along the same row with the same alphabet for compost rate or light intensity are not significantly different at P < 0.05; C0- Control; C1 = 5t/ha; C3 = 15 t/ha; 
L0- Control/No reduction; L1- 33% light reduction; L3- 76% light reduction; FFW = Fresh Fruit Weight; FDW = Fruit Dry Weight; LDW = Leaf Dry Weight; LFW 
= Leaf Fresh Weight; RDW = Root Dry Weight; RFW = Root Fresh Weight; SDW = Stem Dry Weight; SFW = Stem Fresh Weight; LSD = Least Significant 
Difference 

Table 11. Interactive effect of compost application on the yield parameters of okra on the field 

Intensity Compost 
Fresh leaves 

(g) 
Dry leaves 

(g) 

Fresh 
root 
(g) 

Dry 
root 
(g) 

Fresh fruit 
(g) 

Dry fruit 
(g) 

Fresh stem 
(g) 

Dry stem 
(g) 

L0 C0 4.20 0.55 6.07 0.96 28.42 4.86 13.89 1.36 
 C1 7.27 1.00 9.15 1.66 54.27 10.64 22.08 2.12 
 C3 9.61 1.29 13.44 1.96 42.27 7.08 30.65 2.14 
L1 C0 4.81 0.77 5.33 0.82 22.95 5.77 14.70 1.68 
 C1 4.87 1.49 9.81 1.44 45.56 5.66 30.53 2.25 
 C3 9.02 1.64 12.71 1.58 55.83 8.76  30.75 2.48 
L3 C0 7.26 1.04 13.48 1.94 35.47 6.29  15.53 1.73 
 C1 7.86 0.81 15.09 5.30 45.80 8.16  29.93 2.34 
 C3 8.81 1.61 21.68 2.00 57.80 8.38 28.96 2.74 
Prob of F  NS NS NS NS NS X NS NS 
LSD  3.18 0.46 3.29 2.71 15.73 2.09 8,61 0.57 
NS: Not Significant at P < 0.05; X: Significant difference at P < 0.05; C0- Control; C1 = 5 t/ha; C3 = 15 t/ha; L0- Control/No reduction; L1- 33% light reduction; L3- 
76% light reduction; LSD = Least Significant Difference 
 

no significant (P < 0.05) differences in the interaction 
between compost application and high light intensity, though 
the interaction reveals that mean height and number of fruit 
increased in plants treated with 12.5 g or 5 t/ha of compost 
compared to L0 x C0 and L0 x C3, which had smaller values. 
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Normal light (L0) interacting with compost at all levels 
showed that plants treated with 12.5 g or 5 t/ha had the 
highest mean values for plant height and number of leaf and 
fruit, while the least were recorded in the control (no 
compost). 33% light intensity (L1) interacting with 15 t/ha 
compost also had the highest mean for plant height, number 
of leaf, leaf area and number of fruit. The interactive effect of 
compost and light intensity on days to flower showed that the 
plants under normal light (no light reduction) and no 
compost (C0) had the least mean across the treatments, 
which means that flowering was hastened under this light 
intensity, while the plants grown under low light intensity 
(L3 = 76%) and 15 t/ha compost had the highest mean across 
the treatments though there were no significant differences 
among the means. Moreover, the interactive effect of 
compost application and light intensity on leaf area showed 
that okra plants grown under high light intensity or no light 
reduction (L0) had the least mean values compared to the 
other light treatments. Whereas, plant with low light 
intensity (33 and 76% light reduction) and 15 t/ha of 
compost had the highest mean (Table 9). 

 
The effect of compost application and light intensity on the 

yield parameters of okra on the field  
Though, under low light intensity (76% light reduction 

L3) there was an increase in the fruit fresh and dry weight 
compared to other means recorded, but the effect of light 
intensity on the yield parameters of okra in the field generally 
showed that there was no significant (P < 0.05) difference 
among all the parameters measured, except for root fresh and 
dry weight. Compost application however had significant 
effect on all yield parameters compared to the control, with 
higher compost rate performing better than lower rate. The 
fresh weight was significantly (P < 0.05) higher in plant 
treated with 15 t/ha compost (Table 10). The interactive 
effect of light intensity and various levels of compost 
application on the yield parameters showed that plants 
treated with compost at 15 t/ha had the highest value under 
various light intensity. Application of 15 t/ha of compost 
increased the fresh and dry weight of okra and the lowest was 
recorded in the control. Furthermore, across the treatment 
the interaction between varying level of light intensity (L0, 
L1, L3) and compost (C0, C1, C2) on the fresh fruit weight 
showed that the highest fresh fruit weight was recorded under 
low light intensity (L3 = 76% light reduction) with 15 t/ha of 
compost, while the lowest mean was recorded under the 
normal light intensity (L0, control) without compost (C0, 
control) (Table 11). 

 

Discussions 

The effect of compost and light intensity in both trials 
showed that the performance of okra was generally improved
with the application of compost and reduction in the light 
intensity. This was reflected in the interactive effect of compost 
application and light intensity on the growth and yield 
parameters of okra. At high light intensity where the plants 
were exposed to intense rays of light, which probably might 
have also increased the rate of transpiration in plants, but with 
the application of compost, the stress effect of excessive heat 
was minimized. Rather, there was an increase in growth and 
yield parameters compared to control. The ability of compost 

to enrich the soil with required nutrients definitely contributed 
significantly to the yield of okra under varying light intensities 
(Akande et al., 2004; Ojeniyi and Olamilua, 2005; Premsekhar 
and Rajashree, 2009). Compost also has the ability to increase 
the soil water holding capacity which in-turn could have 
enhanced the water balance in the soil (Adediran et al., 2004; 
Sanwal et al., 2007).  

Differences were however observed in the response of okra 
in the pot and field experiments. The observation on the field 
showed that the effect of light on okra growth was more 
pronounced than what was recorded in the pot experiment. In 
the pot, 33% reduction in light intensity, produced more fruits, 
76% light reduction also reduced the number of days to flower 
whereas leaf area and number of leaf were not affected. On the 
field, leaf area, plant height, number of leaf and number of 
fruits were enhanced under reduced light intensity (76% 
reduction) contrary to what was found in the pot experiment. 
This was not surprising, as plants generally perform and 
respond to treatments under field (natural) conditions better 
than when cultivated in pots where their growth and potentials 
are restricted. The positive effect of shade (reduction in light 
intensity) on leaf area and number of leaf on the field however 
contradicted other reports where shade reduced leaf area 
formation as well as number of leaf (Wilson and Coope, 1969). 
Reduction in light intensity prolonged the number of days to 
flower and this agreed with the previous report that light 
reduction reduces the rate of photosynthesis, which in turn 
would have affected the growth and developmental processes 
(Grabau et al., 1990). Growth of pollen tube was reportedly 
impaired with reduction in light intensity, thereby delaying 
fertilization and fruiting (Campbell et al., 2001) as observed in 
this study. The okra plants grown under reduced light 
intensities were still fruiting later than those ones under high 
light intensity have started shedding their leaves. This 
accounted for the increase in number of fruits recorded in 
reduced light intensities despite the fact that those under 100% 
light intensity started fruiting earlier. Excessive light intensity 
has been reported to scorch/burn the leaves and reduce crop 
yields (Edmond et al., 1978). It also reduces the chlorophyll 
content, which in turn reduces the rate of light absorption and 
the rate of photosynthesis. This is because excess light intensity 
is associated with increase in the temperature of leaves and this 
will lead to rapid transpiration and water loss. The guard cells 
are said to lose turgor. The stomata are also partially or 
completely closed and the rate of diffusion of carbon dioxide 
into the leaves slows down (Wilson and Coope, 1969). The 
rate of photosynthesis decreases while respiration continues, 
resulting in low availability of carbohydrates for growth and 
development. The high leaf temperature also inactivates all the 
enzymatic system, especially those that changes sugars to starch. 
Physiologically, an increase in the accumulation of sugar in the 
stroma of chloroplast prevents or slows down photosynthesis.  

Similarly, compost effect was not significant on the growth 
parameters in the pot whereas, on the field, plant height, 
number of leaf, number of flower and leaf area increased 
significantly with increase in compost rates irrespective of light 
intensity and crop variety. Under high light intensity however, 
compost application was a relieve, probably due to the 
scorching effect of high light intensity as revealed by the 
performance of treated okra in terms of all the vegetative 
parameters compared to control (L0C0). The variation in the 
response of okra varieties to the light intensity and compost 
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amendments could be due to their genetic make- up because 
crop response to different growth managements is a factor of its 
genetic compositions (Aladele et al., 2008; Manjanbu et al., 
1986; Odeleye et al., 2005). ‘Clemson’ in particular has been 
reported to respond positively both to fertilizer amendments 
and different light intensities (Kansal et al., 1981; Knorr and 
Vogtmann, 1983; Odeleye et al., 2005). Therefore, the major 
factors affecting the behavior of field crops, fruits and vegetables 
are their variety and management practices. 

Reduction in light intensity as well as compost application 
also had positive effect on fresh and dry matter yield compared 
to control. When considered singly, the effect of both compost 
and light intensity was significant. Similarly, their interaction 
was also remarkable both in the pot and on the field. This kind 
of positive influence of compost on okra dry matter production 
and partitioning was in accordance with what has been 
reported previously on the ability of compost in enhancing 
proper physiological processes in crop plants (Adediran et al., 
2001; Adejumo et al., 2010; Katung et al., 1996; NIHORT, 
1986). The higher dry matter production by the okra plants 
treated with higher compost rates could have resulted from 
availability of enough nutrients, which consequently enhanced 
plant metabolic processes. When nutrient is in the right 
proportion, the photosynthetic activity of the plants will also be 
considerably favored, as a result of improved light interception 
(Subbarao and Ravi, 2001). This was linked to the availability 
of adequate amount of nutrients for plant use that improves 
their vegetative growth and efficient translocation of 
photosynthates from source to sink. In addition, it has also 
been observed that organic manures increases soil water 
holding capacity and this means that those nutrients would be 
more readily available to crops where manures have been added 
to the soil (Dada and Fayinminnu, 2010). 

 

Conclusions 

It is however concluded that optimal performance of okra 
all the year round could be enhanced with compost application 
at 15 t/ha (C3) coupled with low light intensity (L3). Low 
light intensity (76% light reduction) increased the growth 
parameters, but delayed flowering. In combination with higher 
compost rates, it enhanced prolonged fruiting and leaf 
formation in the two okra varieties. High light intensity (L1) 
though enhanced leaf area formation and early flowering, it 
hastened leaf senescence and abscission. Compost generally 
increased leaf area and dry matter accumulation of the two okra 
cultivars compared with control under varying light intensities, 
with the higher rate (15 t/ha) being superior. Between the two 
cultivars, ‘Clemson spine’ performed better than ‘NH47-4’ in 
terms of yield. It grows faster and produces more fruits 
especially at high compost application. 
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