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The present study is part of the revalorization of water drained from the aquaculture ponds of 

Tilapia (Oreochromis niloticus) farms on the culture of okra, Abelmoschus esculentus var. 

Clemson spineless. The experimentation was carried out in the agricultural farm of the Gaston 

Berger University (Senegal) on elementary plots of 3m x 1,5m. The effects of water drained from 

ponds rearing Tilapia (DWT) on okra production are estimated by comparing them with those of 

the fertilizers currently used in agronomy such as poultry droppings (PD), cow dung (CD) and 

mineral fertilizer (NPK). The plots were in triplicate for each treatment. The treatments were 

done with river water (RW), RW+ recommended dose of NPK (RD-NPK), RW+RD-PD, RW+ 

RD-CD, DWT, DWT+25% RD-NPK, DWT+50% RD-NPK, DWT+75% RD-NPK, DWT+25% 

RD-PD, DWT+50% RD-PD, DWT+75% RD-PD, DWT+25% RD-CD, DWT+50% RD-CD, 

DWT+75% RD-CD. The growth parameters, phenology and yield of okra were determined. The 

results showed that the mean collar diameter of treatment T4 (DWT = 1.5±0.6cm) was 

comparable to that of treatments T2 (RW+RD-PD = 1.8±0.8cm), T3 (RW+RD-CD = 1.5±0.7cm) 

and T5 (25% RD NPK = 1.7±0.8cm). However, treatments with at least 50% RD-NPK gave 

higher collar diameters than T4. For average plant height, T4 gave the same growth performance 

as T2, T3 and all treatments with NPK at lower than the recommended dose. The average plant 

height of treatment T1 (RW+RD-NPK) with 62±32cm was higher compared to T4 (44±26.4cm). 

As for the yield parameters, diameter, length and average weight of okra fruit, treatments T1 (RD-

NPK), T2 (RD-PD), T3 (RD-CD) and T4 (DWT) gave comparable results. Treatment T4 with 

11.0±5.5 t. ha-1 gave the same yield performance as treatment T1=10.8±5.4 t. ha-1 and a higher 

yield than treatments T3=7.5±3.8 t. ha-1 and T2=5.7±2.9 t. ha-1.  
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INTRODUCTION 

 

Global population growth is undoubtedly one of 

the major challenges of this century. According to 

the latest projections from the United Nations, the 

world's population is set to continue growing. 

Depending on the various assumptions made 

regarding fertility and life expectancy, it should 

represent between 8.3 and 11.1 billion inhabitants 

in 2050 (Mangin, 2014). This   situation increases 

the food needs of this population, while mitigating 

the impact of production activities on the 

environment.  

 

Fishing makes a major contribution to reducing the 

balance of payments deficit, as well as lowering 

unemployment and satisfying the needs of the 

local population for animal protein (Allison et al., 

2009; Henchion et al., 2017). For decades, 

production from this sector has been declining due 

to the degradation of fisheries through 

overexploitation of many species with high 

economic value, the effects of climate change and 

the pollution of aquatic ecosystems (Worm et al., 

2009; Doney et al., 2012; FAO, 2020). Thus, the 

development of aquaculture appears as an 

alternative to fill the growing gap in demand for 

fishery products by populations. In aquaculture, 
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fish farming is an important source of employment 

and income for rural communities (FAO, 2020). 

However, this process of fish farming in a semi-

intensive or intensive system uses a lot of water 

which is often renewed and evacuated after use in 

the natural environment (FAO, 2006). This 

discharge water, rich in suspended solids and 

assimilable nutrients such as nitrogen and 

phosphorus, can be used by plants (Boyd et al., 

2000; Boyd, 2003; Tucker and Hargreaves, 2003). 

According to Zouakh et al. (2016), this water from 

aquatic species farms used in irrigation has 

positive effect on watermelon production. Hence, 

the interest to combine in the same system the 

aquacultural and crop productions for valorizing 

the water from aquaculture ponds and to contribute 

to environmental preservation (Ingram et al., 2000; 

Li et al., 2005). This farming approach offers at 

least three advantages: diversifies the types of 

production of family food and income; 

economizes water by reusing it for crop 

production; and promotes bio production by using 

organic fertilizer as water drained from ponds 

rearing Tilapia (DWT). 

 

Based on this context, this study focuses on the 

integration of fish (Oreochromis niloticus)and 

plant (okra, “Abelmoschus esculentus var. 

Clemson spineless”) production. It aims at:i) 

assessing the effects of water drained from ponds 

rearing Tilapia(O. niloticus);comparing them with 

those of other fertilizers such as organic matter 

(cow dung and poultry droppings), mineral 

fertilizer (NPK) and their combinations onokra 

production; and ii) identifying the treatment that 

allows better growth and/or yield performance. To 

understand the effects of DWT on okra 

production, a comparison is made with those of the 

poultry droppings (PD), cow dung (CD) and 

mineral fertilizer (NPK), fertilizers currently used 

in crop production. The hypothesis underlying this 

work is that DWT can give comparable 

performances in terms of growth and yield on crop 

production to those of PD, CD and NPK. 

 

Oreochromis niloticus is very well adapted to 

rearing conditions in the tropics and appreciated 

for consumption by local population. It is the main 

species for commercial fish farming in Africa 

(Kestemont, 1996). Its ease of production is linked 

in part to its relatively plastic diet, its rapid growth 

and high market demand and makes it an 

important species in African fish farming (Lazard, 

2009). 

 

For okra, all its parts (roots, stem, leaves, fruits, 

seeds) are used for food, medicinal purposes, etc. 

(Marius et al., 1997). It is a plant that provides 

products with nutritional value exceeding even 

those of tomatoes (Hamon and Charrier, 1997). Its 

high levels of carbohydrates, proteins, vitamins A 

and C, iron, phosphorus, potassium and 

magnesium have been demonstrated by Nzikou et 

al. (2006). In Nigeria, okra seeds are used as a 

substitute for coffee (Siemonsma and Hamon, 

2004). 

 
MATERIAL AND METHODS 
 

Study area 

 

This study was carried out on the agricultural farm 

of Gaston Berger University (UGB) in Saint-

Louis, Senegal (Figure 1). The farm covers a total 

area of 33 ha and is located in Sanar Wolof village 

(16°, 18 N and 16°, 29 W and has an altitude of 4 

m). It is located at 12 km from the city of Saint-

Louis, on the national road N
o
2 and at 1.33 km 

from the Djeuss, branch of the Senegal River that 

supplies water to the farm (Diack and 

Razakamananifidiny, 2012). The climate in this 

area is sub-canary to Sahelian and is marked by a 

rainy season from July to October and a dry season 

from November to June. Annual rainfall is low and 

varies between 100 and 200 mm (Diack and 

Loum, 2014). Maximum temperatures recorded in 

the months of April and May are generally 

between 35°C and 37°C. Minimum temperatures 

are observed in January (16°C) (Diaite et al., 

2020). It has a flat relief, sandy soil at the 0-50 cm 

horizon and sandy-clay soil at the 50-140 cm 

horizon (Bassène et al., 2018). 

 

Animal and plant biological material 

 

In this study, the biological material used was 

tilapia fry of the species O. niloticus with mean 

individual weight of 10.25±0.35g. For the plant 

material, seeds of okra Abelmoschus esculentus 

var. Clemson spineless were used.  
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Non-biological material 

 

For the realization of this study a set of non-

biological material was used: two ponds of 

10m×10m×1m for tilapia rearing with a stocking 

density of 10 fish.m
-2

, a tractor for soil cultivation 

and watering cans for water supply, an INGCO 

scale of 0.01g precision for weighing, a caliper for 

taking measurements and a tape measure of the 

plants, fertilizers composed of mineral fertilizer 

(NPK), urea and organic matter such as cow dung 

and poultry droppings. To this we add irrigation 

water of two types, river water (RW) and drained 

water from ponds rearing Tilapia (DWT). 

 

Growing okra 

 

Soil cultivation 

 

The area is ploughed using a disc tractor to a depth 

between 10 and 20 cm. After ploughing, the 

surface was leveled with rakes. 

 

Treatments 

 

Different treatments were carried out according to 

water inputs and types of fertilizers (Table 1). The 

recommended doses (RD) of fertilizers were 

provided according to the technical sheets of okra 

production (Legba et al. 2021). These doses are 10 

t. ha
-1

 for cow dung (CD), 6 t. ha
-1 

for poultry 

droppings (PD), 50 kg. ha
-1

for DAP 18. 46, 100 

kg. ha
-1 

for urea, 250 kg. ha
-1

 NPK (10.10.20 and 

9.23.30). The fertilizers DAP, cow dung and 

poultry droppings were used at the beginning of 

the culture as background fertilizers according to 

the treatments and applied according to the 

recommended doses 3 days before planting okra. 

 

 

Figure 1: Illustration of the study site 
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Table 1: Codes and description of treatments 

 
Code Treatment Description 

T0 RW Elementary plots watered with river water without fertilizer 

T1 RW+RD-NPK 
Elementary plots watered with river water and mineral fertilizer at the 

recommended dose (100%) 

T2 RW+RD-FV 
Elementary plots watered with river water plus recommended dose of poultry 

manure (100%) 

T3 RW+RD-BV 
Elementary plots watered with river water plus the recommended dose of 

cow dung (100%) 

T4 DWT 
Elementary plots watered with water drained from ponds rearing tilapia 

without other fertilizer 

T5 DWT+25% RD-NPK 
Elementary plots watered with water drained from ponds rearing tilapia plus 

25% of the recommended dose of NPK 

T6 DWT+50% RD-NPK 
Elementary plots watered with water drained from ponds rearing tilapia plus 

50% of the recommended dose of NPK 

T7 DWT+75% RD-NPK 
Elementary plots watered with water drained from ponds rearing tilapia plus 

75% of the recommended dose of NPK 

T8 DWT+25% RD-PD 
Elementary plots watered with water drained from ponds rearing tilapia plus 

25% of the recommended dose of poultry droppings 

T9 DWT+50% RD-PD 
Elementary plots watered with water drained from ponds rearing tilapia plus 

50% of the recommended dose of poultry droppings 

T10 DWT+75% RD-PD 
Elementary plots watered with water drained from ponds rearing tilapia plus 

75% of the recommended dose of poultry droppings 

T11 DWT+25% RD-CD 
Elementary plots watered with water drained from ponds rearing tilapia plus 

25% of the recommended dose of cow dung 

T12 DWT+50% RD-CD 
Elementary plots watered with water drained from ponds rearing tilapia plus 

50% of the recommended dose of cow dung 

T13 DWT+75% RD-CD 
Elementary plots watered with water drained from ponds rearing tilapia plus 

75% of the recommended dose of cow dung 

 

 
 

Figure 2: Randomized experimental design in Fisher blocks 
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Fertilizer was applied every two weeks after 

sowing. Only the mineral fertilizer treatment 

changed. Urea and NPK 10.10.20 were applied 

two weeks and 30 days after sowing, respectively. 

The NPK 9.23.30 was applied 45 days after 

sowing once the fruits started to form. Okra is 

sown at a distance of 50 cm x 15 cm with 2 seeds 

per planting at a depth of 3 to 5 cm. 

 

Experimental design for plant production 

 

The experimental area was stratified into three 

blocks separated by main aisles of 1 m wide. Each 

block is subdivided into elementary plots of 1.5 m 

x 3 m each. They are separated by 50cm for 

secondary alleys. Each treatment consists of 3 

elementary plots, with one per block. The 

treatments were dispersed randomly in each block 

(Figure 2). 

 

The elementary plots were watered manually with 

11 L watering cans throughout the experiment. 

The frequency of watering the plots depended on 

the humidity and the development stage of the 

okra plants. These plots were watered daily in the 

morning and/or evening with 22 L per watering 

during the first fifteen days. Then, 33 L per 

elementary plot were brought between the 16
th
 and 

the 40
th
 days at the time of vegetative development 

of the plants. Finally, from the 41
th
 day 

corresponding to the beginning of the fruiting 

stage until the end of the experiment, each plot 

was watered with 44 L. 

 

Plant measurements and observations 

 

Determination of the emergence rate of sown 

seeds 

 

Emergence rate was determined by counting the 

total number of emerged pits in the elementary 

plots 7 days after sowing okra. The ratio of the 

total number of emerged seeds per planting to the 

number of seeds planting sown per treatment 

multiplied by 100 gives the estimated of the 

emergence rate as follows: 

Emergence rate =
RPS

SP
∗ 100 

Where RPS = number of raised planted seeds; SP 

= number of seeds per planting. 

 

Okra growth parameters 

 

Growth is estimated from measurements of height, 

collar diameter, number of branches and number 

of flowerings when 100% flowering rate has been 

obtained on 15 plants. Except for flowering, 

measurements of growth parameters are taken 

each week on 3 plants located at the middle of the 

elementary plot to avoid border effect. Height is 

measured with a measuring tape. Collar diameter 

of the plants is measured with a caliper. 

 

Observation of flowers is done on 15 plants of 

each elementary plot. The counting of flowers is 

done daily and stopped when 100% flowering rate 

has been obtained on the 15 plants of one of the 

elementary plots of each treatment. 

 

Parameters and performance determination of 

the yield 

 

Fruit diameter, fruit length and fruit weight are 

taken on the three plants selected in the middle of 

the elementary plot on all days of the okra harvest. 

On each elementary plot, the number of fruits per 

plant is counted. The diameter of the fruit is 

measured at its middle and the length is taken 

between the upper end and the base of the fruit 

using a caliper.  

The mean fruit diameter (dm in cm) is estimated as 

follows: 

𝑑𝑚 =
 𝑑𝑖
𝑛
𝑖

𝑛
 

Where di= diameter of the given fruit i; n = 

number of fruits measured.  

The mean fruit length (lm in cm) is determined as 

follows: 

𝑙𝑚 =
 𝑙𝑖
𝑛
𝑖

𝑛
 

With li= length of the given fruit i; n = number of 

fruits measured.  

The weight of the fruits is also weighed at each 

harvest of okra with the balance.  

The mean fruit weight (wm in g) is calculated as 

follows: 

𝑤𝑚 =
 𝑤𝑖
𝑛
𝑖

𝑛
 

With wi= weight of the given fruit i; n=number of 

fruits weighed. 
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The total yield (Y) is the sum of the fruit weights 

harvested from all plants in each elementary plot 

per treatment, then extrapolated to the hectare (t. 

ha
-1

). The total yield is expressed as follows: 

𝑌 = 𝑟𝑖 ∗
𝑛

𝑖

𝑆ℎ𝑎
 𝑠𝑖
𝑛
1

 

With ri = yield per elementary plot and per 

treatment; Sha = Area per hectare; si = Area of the 

elementary plot i; n = total number of 

experimental plots corresponding to a treatment. 

 

Statistical analysis of the data 

 

Treatment effects on emergence rate, number of 

fruits, number of branches and flowering rate per 

week among treatments are compared using the 

Chi-Square-test. The effects of treatments on 

collar diameter, plant height, fruit diameter, fruit 

length, average fruit weight were compared using 

the Kruskal-Wallis-test. The distributions of these 

variables were not normal and the variances were 

not homogeneous. The Kruskal-Wallis-test, when 

significant, is followed by the Pairwise-test using 

Holm's method for p-value adjustment to compare 

the means two by two. The statistical tests were 

concluded at the α level of 0.05 and were realized 

using the R software version R i386 3. 6.1 (R Core 

Team, 2021). 

 

RESULTS 

 

Effects of treatments on growing okra 

 

Emergence rate, number of branches and 

number of flowers per plant 

 

The minimum emergence rate was 86.7±17% in 

treatment T7, watered with water drained from 

ponds rearing Tilapia plus 75% of the 

recommended dose of mineral fertilizer and the 

maximum was 97.8±3.3% in treatments T1 and T5 

watered with river water plus mineral fertilizer and 

water drained from ponds rearing Tilapia with 

25% of the recommended dose of mineral 

fertilizer, respectively (Table 2). The emergence 

rates among treatments were independent of time 

(p>0.05). 

 

The minimum number of branches recorded on 

okra plants is 2.7±1 in the T0 treatment watered 

with river water. The maximum number of 

branches is recorded in the treatment (T2) watered 

with river water plus poultry droppings with an 

average of 5.7±3 (Table 2). The time have 

significant effects on the number of branches in 

the treatments (p<0.05). 

 

The mean number of flowers ranged from 2.2±1 in 

treatment T0, to 5.5±3.6 in T7 watered with water 

drained from ponds rearing Tilapia plus 75% of 

the recommended dose of mineral fertilizer (Table 

2). These results show that the number of flowers 

when 100% flowering rate has been obtained on 

the 15 plants in the different treatments is 

significantly dependent on time (p<0.05). 

 

Table 2: Averages of emergence rate, number of 

branches and flowers per okra plant according to 

the treatments 

 

Treatments 
Emergence 

rate (%) 

Number of 

branches 

Number 

of 

flowers 

T0 89.6±13.4 2.7±1 2.2±1 

T1 97.8±3.3 5.5±1.7 4.7±3.5 

T2 93.3±10 5.7±3 3.4±2.3 

T3 95.6±5.8 4.0±0.8 4.1±2.5 

T4 89.6±19.2 4.4±1.7 3.4±2.2 

T5 97.8±3.3 3.9±1.6 4.8±3.3 

T6 88.1±23.3 5.1±2.3 4.0±3.4 

T7 86.7±17 4.1±1.1 5.5±3.6 

T8 89.6±16.4 4.6±1.2 3.0±1.8 

T9 91.9±14.8 3.9±1.6 4.5±3.2 

T10 88.9±15.3 5.1±2 4.3±2.5 

T11 90.4±10.6 4.2±1.4 2.6±1.7 

T12 89.6±21.4 3.1±1.3 3.5±1.8 

T13 88.1±9.3 3.8± 1.6 2.4± 1.5 

 

Collar diameter of plants 

 

The smallest mean collar diameter is noted in the 

treatment (T0) with 1.0±0.5 cm corresponding to 

the treatment irrigated with river water. The 

highest value was 2.3±0.9 cm observed in the T1 

treatment watered with river water plus 100% RD-

NPK (Figure 3). The mean collar diameter was 

1.8±0.8 cm for T2, 1.5±0.7 cm for T3 and 1.5±0.6 

cm for T4. The collar diameter of plants shows 

significant differences between treatments 

(p<0.05). These differences were observed 

between the collar diameter of T0 and all other 

treatments. All treatments with NPK at a dose 

supper than or equal to 50% of the recommended 
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dose had mean collar diameters significantly 

different than T4 treated with water drained from 

ponds rearing Tilapia. In contrast, the mean collar 

diameter of T4 is comparable to that of the poultry 

droppings (T2) or cow dung (T3) treatments. 

 

Height of okra plants 

 

Mean plant height of okra is ranged from 

24.5±13.8 cm for the T0 treatment watered with 

river water to 61.6±32 cm for T1 watered with 

river water added the recommended dose of 

mineral fertilizer (Figure 4). The average plant 

height was 45±24.7 cm, 42±25.4 cm and 44±26.4 

cm for treatments T2, T3 and T4, respectively. For 

treatment T7, watered with water drained from 

ponds rearing Tilapia plus 75% of the 

recommended dose of mineral fertilizer, the 

average plant height was 52.6±32 cm. Mean plants 

heights were statistically different between the T0 

treatment and the other treatments (p<0.05). The 

value of T1 was also different from T4. However, 

the mean height of the plants in treatment T4 was 

not significantly different from that obtained in 

treatments T5, T6, T7 with 25%, 50% and 75% of 

RD- NPK, respectively, T2 with 100% of the 

recommended dose of poultry droppings and T3 

with 100% of the recommended dose of cow dung 

(p˃0.05). 

 
Figure 3: Variation in mean collar diameter of okra plants according to the treatments 

 

 
Figure 4: Variation of mean heights of the okra plant according to the treatments 
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Effects of treatments on okra yield parameters 

 

Mean number, weight and length of fruits 

 

The lowest mean number of fruits per plant was 

noted in T0 treatment with 5.7±0.3 and the highest 

with 20.4±0.9 was obtained in the treatment T7 

watered with drained water plus 75% RD-NPK 

(Table 3). The mean number of fruits was 14±0.8 

for T2, 13.1±0.5 for T3 and 9.2±0.4 for T4. For 

treatment T10, the number of fruits per plant was 

19.7±1.1 for the treatment watered with water 

drained from ponds rearing Tilapia plus 75% RD-

PD. The mean number of fruits per plant was 

significantly different between treatments 

(p<0.05).  

 

Table 3: Variation in mean weight, number and 

length of okra fruits according to the treatments 

 

Treatments  
Number 

of fruits  

Fruit 

weight (g)  

Fruit length 

(cm)  

T0  5.7±0.3  7.1±3.5
c
  6.6±2.0

c
  

T1  19.4±1  12.8±4.9
ab

  8.3± 2.2
ab

  

T2  14±0.8  10.8±5.4
b
  7.4±2.5

ab
  

T3  13.1±0.5  12.9±6.2
ab

  8.1±2.7
ab

  

T4  9.2±0.4  11.1±6.4
ab

  7.9±2.8
abc

  

T5  17.2±0.9  12.5±5.2
ab

  7.9±2.4
ab

  

T6  16.3±0.9  10.8±4.8
b
  7.3±2.2

bc
  

T7  20.4±0.9  13.9±5.7
a
  8.6±2.5

a
  

T8  13.7±0.6  11.2 ±5.7
ab

  7.5±2.7
abc

  

T9  16±0.6  13.0±7.0
ab

  8.1±2.1
ab

  

T10  19.7±1.1  12.7±5.0
ab

  7.8±2.1
ab

  

T11  10.8±0.7  11.4±4,5
ab

  7.9±2.1
abc

  

T12  12.2±0.5  10.5±5.9
b
  7.6±2.3

abc
  

T13  8.3±0.4  12.9±7.5
ab

  7.7± 2.6
abc

  

NB: Values with the same letter in the column are not 

significantly different from each other and those with 

different letters are statistically different from each 

other at α = 5% threshold 

 

The lowest mean fruit weight was noted in the 

treatment T0 watered with river water with 

7.1±3.5g and the maximum was 13.9±5.7g in the 

treatment T7 watered with water drained from 

ponds rearing Tilapia plus 75% RD-NPK (Table 

3). The average fruit weight was 12.8±4.9g for T1, 

10.9±5.5g for T2, 12.8±6.2g for T3 and 11.1±6.4g 

for T4. The average weight of the fruits showed 

significant differences between T0 and the other 

treatments (p<0.05). Likewise, significant 

differences were noted between T7 on the one hand 

and on the other hand, T2, T6 and T12. The mean 

values of treatments T1, T2, T3 and T4 were not 

statistically different (p˃ 0.05). 

 

The mean length of okra fruits varied from 6.6±2.0 

cm in the control treatment T0 to 8.6±2.5 cm in the 

treatment T7 watered with water drained from 

ponds rearing Tilapia plus 75% mineral fertilizer. 

The mean length of the fruit showed significant 

differences between treatments (p< 0.05). These 

differences were noted between T0 and treatments 

T1, T3, T5, T9, T10. Also, the mean length of plants 

in treatment T7 was significantly different from 

that of T6. 

 

The mean length was 8.3±2.2 for T1, 7.5±2.3 for 

T2, 8.2±2.5 for T3 and 7.9±2.8 for T4. These values 

are statistically comparable (p˃ 0.05). 

 
Diameter of okra fruits 

 

The smallest mean of okra fruit diameter was 

1.4±0.2 cm recorded in the control treatment (T0) 

watered with river water. The highest mean fruit 

diameter was 1.7±0.4 and was recorded in 

treatments T3, T5, T7, T9, T10 and T13 (Figure 5). 

The mean fruit diameter was 1.6±0.3 cm for T1, 

1.6±0.3 cm for T2, 1.7±0.3 cm for T3 and 1.6±0.3 

cm for T4. The okra fruit diameter showed 

significant differences between treatments (p< 

0.05). These differences were noted between T0 

and all other treatments, except T6. This difference 

was also significant between T6 and T7. However, 

the values of T1, T2, T3 and T4 do not show 

significant differences between them (p˃ 0.05). 

 

Okra fruit yield 

 

The estimated mean yield per hectare was ranged 

from 4.1±2.1 t. ha
-1

 in the control treatment (T0) to 

12.7± 6.4 t. ha
-1

 in the treatments with water 

drained from ponds rearing Tilapia plus 50% RD-

NPK (T6) and water drained from ponds rearing 

Tilapia plus 50% RD-PD (T9). The mean yield in 

the water drained from ponds rearing Tilapia 

treatments (T4) was 11.0±5.5 t. ha
-1

 (Figure 6). It 

was 10.8±5.4 t. ha
-1

, 5.7±2.9 t. ha
-1

 and 7.5±3.8 t. 

ha
-1

 for treatments T1, T2 and T3, respectively. 

Yields show significant differences between 

treatments (p<0.05). The yield of T4 was 



MAGBLENOU et al., International Journal of Natural and Social Sciences, 2023, 10(1): 38-49                                46 
 

 International Journal of Natural and Social Sciences, ISSN: 2313-4461; www.ijnss.org 

significantly different from T2 but comparable to 

T1 and T3. The other differences were noted 

between T0 and the other treatments, except, T2, 

T11, T13. 

 

 
 

Figure 5: Variation in mean okra fruit diameters according to the treatments 

 

 
Figure 6: Variation in mean okra yield according to treatments 

 

DISCUSSION 

 

Effects of treatments on okra growing 

parameters 

 

The rate of plant emergence was comparable 

between treatments. This result can be explained 

by the quality of the seeds used and the 

randomized total of experimental design 

guaranteeing the same pedo-climatic conditions in 

all treatments. These observations corroborate 

those of Dupriez et al. (1987) who indicated that 

the rate of plant emergence depends essentially on 

the reserves contained in the cotyledons, the 

physico-chemical and hydro-climatic conditions of 

the environment and not on the nutritive elements 

present in the soil. 

 

For branching and flowering, the highest values 

were observed in treatments T2 and T7. Although 
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mineral element measurements were not 

performed, these results indicate that poultry 

droppings promote rapid growth of okra. This 

could be explained by the nutrient richness and 

early release of mineral elements from this type of 

manure. These observations are consistent with 

those of Tine et al. (2022) who showed that 

poultry dropping was an important source of 

ammonia and phosphorus, which could be the 

reason for the higher number of branches and 

flowers obtained with treatments combining water 

drained from ponds rearing Tilapia and poultry 

dropping. According to Poirie et al. (2019) 

phosphorus and nitrogen have significant effects 

on growing parameters such as plant elongation, 

increased collar diameter and increased leaves 

size. 

 

The collar diameter of plants watered with water 

drained from ponds rearing Tilapia (T4) is 

comparable to that of the treatments with poultry 

dung (T2) and cow dung (T3). The best growth in 

collar diameter was obtained in treatments with at 

least 50% RD-NPK. The fact that drained water 

from ponds rearing Tilapia, O. niloticus, gives the 

same results on okra collar diameter as the 25% 

RD-NPK, poultry dropping and cow dung 

treatments indicates that this water drained from 

ponds rearing Tilapia contains sufficient nutrients, 

especially nitrogen, essential for plant growing 

(Tremblay et al., 2001). However, the content of 

these elements in the water drained from ponds 

rearing Tilapia can be lower than those of 

treatments with at least 50% RD-NPK. This could 

justify a higher collar diameter in the latter 

treatments. 

 

For mean okra plant height, T1 treatment gave 

better growth compared to T4. On the other hand, 

T4 gave the same plant growth performance as the 

treatments with poultry dropping (T2) and cow 

dung (T3) and those with lower doses of RD-NPK. 

These results obtained with the water drained from 

ponds rearing Tilapia will be due to the presence 

of nitrogenous materials, especially nitrates (NO
3-

), resulting from the transformation process by 

bacteria of ammonia or ammonium in two steps: 

nitrosation followed by nitration. This ammonia or 

ammonium come in part from the decomposition 

in the rearing ponds of the uneaten artificial feed 

and the fecal matter resulting from the digestive 

metabolism of the reared fish. Nitrates are the 

main form of nitrogen available to plants. 

Nitrogenous materials influence plant growing by 

promoting plant growth, stimulating phosphorus 

utilization, influencing fruit diameter, and giving 

plants green color (Batamoussi et al., 2016). 

 

Effects on okra yield parameters 

 

For mean diameter, length and weight of okra 

fruit, treatments with RD-NPK (T1), RD-PD (T2), 

RD-CD (T3) and DWT (T4) gave comparable 

results. These results can be explained by the 

presence of suspended solids and plant-available 

nutrients such as nitrogen (N) and phosphorus (P) 

in the water drained from ponds rearing Tilapia 

(Boyd et al., 2000; Boyd, 2003; Tucker and 

Hargreaves, 2003). The content of these elements 

in the water from ponds rearing Tilapia makes it 

possible to satisfy the needs of the plant in the 

growth of the diameter, length and weight of okra 

fruit in the same way as conventional fertilizers 

used in agronomy such as NPK, poultry dropping 

and cow dung. These nutrients play important 

roles in the development of okra fruits (Muller et 

al., 1996). The combination of water drained from 

ponds rearing Tilapia plus 75% RD-NPK (T7) 

gave the best results on production parameters 

such as fruit diameter, fruit number, length and 

average fruit weight. This can be explained by the 

complementary positive effects between the two 

types of fertilizers on the production parameters. 

 

The treatment with DWT (T4) achieved the same 

yield performance as T1, T3 and higher yield than 

T2 treatment. In this study, the yield obtained with 

T4 = 11.0±5.5 t. ha 
-1

was higher than that of 8 t. ha 
-1

obtained by Dieudonné (2018) by fertilizing okra 

with the mineral fertilizer. The yield in T4 can be 

explained by the dejecta produced in the rearing 

environment which, following its mineralization, 

releases mineral nutrients that can be assimilated 

by the plant into the rearing water. Yinhe (1995) 

showed that in rice-fish culture, the daily amount 

of excreta produced by a fish was estimated at 2 g, 

which corresponds to 450 kg. ha
-1

 for a density of 

3,000 fish per hectare during a rearing period of 75 

days. In addition, Xiao (1995) showed that the 

dejecta produced by fish is of good quality and 

contains 42% phosphorus and could have the 

positive effects on plant yield. 
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Our results showed that treatments combining 

drained water with different fertilizers such as 

NPK, poultry dropping or cow dung does not 

significantly improve yields compared to 

fertilizing with water drained from ponds rearing 

Tilapia only. These results are in agreement with 

those of a study conducted in South Asia on fruits 

and vegetables grown on land fertilized with 

poultry dropping and irrigated with fish farm water 

(FAO, 2020). The elementary plots watered with 

water from ponds rearing Tilapia with added 75% 

of the recommended dose of mineral fertilizer 

(NPK) or poultry dropping did not allow to obtain 

the best yields. This observation can be explained 

by a saturation related to excess of nutrient supply 

compared to the plants' needs for optimum yield. 

 

In sum, water drained from ponds rearing Tilapia 

gave the same growth performances as 

recommended dose of poultry droppings, 

recommended dose of cow dung and all treatments 

containing at least 50% recommended dose of 

NPK. Globally, fertilization with the best growth 

performance was that with water drained from 

Tilapia breeding ponds plus 75% of the 

recommended dose of NPK and river water plus 

the recommended dose of NPK. For yield 

parameters, water drained from ponds rearing 

Tilapia gave the same yield performance as 

recommended dose of NPK and a higher yield 

than treatments with recommended doses of 

poultry droppings and cow dung. Water drained 

from ponds rearing Tilapia is a good fertilizer for 

okra production. 
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