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Cucumber has been considered as the most important monoceous vegetable crop grown up all over the 
world. This study was conducted to investigate the effects of fish waste effluent on the physiology, 
flowering, and fruit development of cucumber, a monoceous vegetable under potted condition. Six 
different treatments viz; control, NPK, 10 mL, 20 mL, 40 mL and 50 mL fish waste effluent (FWE) were 
applied to the growing media as well as foliar application to the seedlings of cucumber. A total of 30 
polybagged cucumber seedlings were grown in an open condition with natural light, temperature and 
relative humidity. Different treatments were arranged according to Completely Randomized Design 
(CRD) with five (5) replications. Various morphological, physiological and fruit developmental 
parameters were monitored during the experimental period. Seed germination, root length, shoot length, 
root/shoot ratio, and pistillate flower number were increased significantly with 20 mL FWE. Also, variable 
and maximum fluorescence, photosynthetic yield, net photosynthetic rate, transpiration rate, early 
flowering, fruit weight, fruit carotenoid and leaf total soluble solids (TSS) were increased at 40 mL FWE. 
Furthermore, all the fruits of treated plants grew faster compared to untreated plants. On the other hand, 
the male and female flower ratio, fruit abortion and number of seeds were higher in control plants. There 
was a positive correlation between male and female flower ratio with fruit abortion and between shoot 
and root length of cumber plants. It can be concluded that the application of 20 and 40 mL FWE 
improved the plant physiology, stimulated flowering and enhanced fruit development of poly bagged 
cucumber plants. 
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INTRODUCTION

Cucumber is considered as the most known 
within its family Cucurbitaceae (Saeed et al. 
2015). The cultivation of cucumber has started 
far back 4000 years. The species is rated as 
world 4th most important vegetable crop in Asia. 

But in Europe it is the 2nd most important 
vegetable plants but no ranking has been placed 
for the species in tropical Africa as a result of low 
usage (He et al. 2003). Cucumber is widely 
patronised in Asia as one of the important parts 
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of a meal due to its high nutritional content. The 
plants have reported to have a medicinal value 
in regulating human skin irritation (Eifediyi and 
Remison, 2010).  Cucumber plant produces 
more staminate flowers than the pistillate flower 
and fruit production sometimes very low due to 
the use of imbalance fertilizers. As a result of the 
extreme usage of fertilizer which caused an 
increase in soil salinity and a decrease in 
content of organic matter of the soil. Soil 
infertility usually results in misshapen and bitter 
vegetables and often rejected abruptly by the 
consumers. Therefore, the adoption of external 
inputs in the form of an amendment to the soil 
has been necessitated (Opara et al. 2012). 

 Incorporation of organic manure has been in 
practice since ancient times but its potential has 
not been fully utilised to date. Cultivation of 
cucumber in infertile soil results in bitterness and 
misshapen of the fruits which leads to the 
rejection of the fruits by the consumers (Opara et 
al. 2012). Therefore, the amendment of the soil 
in form of manure is necessitated as a 
conditioner, but large quantities are required to 
meets the needs of the plants (Arancon et al. 
2005). Demands to minimize the cost of fertilizer 
in plantations have led to the increased use of 
manure all over the globe. Public health and 
improvement in environmental conditions also 
lead to advocating in the use of organic manure 
as a supplement in the farm (Arancon et al. 
2005). Organic manure activated microbial 
biomass of the soil, leading to release of 
nutrients to soil slowly and steadily. The use of 
organic manure maintains recycle nutrient and 
improvement of physio-chemical properties of 
the soil. Excessive usage of inorganic fertilizer 
results in degradation of the soil, reduction in 
crop yield and imbalanced in acidity and nutrient 
of the soil (Natsheh & Mousa, 2014). 

 Minerals from fertilizers have established to 
enhance crop establishment whilst organic 
manure minerals increased yield of a crop 
(Natsheh and Mousa, 2014). Therefore, a 
combination of both will give better results. 
Water holding potential has increased by the 
addition of organic manure, thereby increasing 
the availability of the nutrients to the plants 
(Sanni et al.  2015). Complete utilisation of 
nutrients from inorganic fertilizer has been 
recorded when augmented with organic manure. 
The combination of two has also resulted in 
good yield in the cultivation of tomato and 
cabbage in Bangladesh.  Fish processing 
industry produced a large amount of waste and 

this fish waste can create environmental 
problems. This environmental problem can be 
minimized by transferring them into useful 
products like fish waste compost and fish waste 
effluent as they are rich in essential macro and 
micronutrients (John Keatinge et a. 2011). Ghaly 
et al. (2013) reported that nitrogen, potassium, 
phosphorus and other trace elements content in 
fish waste can affect the plant growth, 
development and nutrient content in the plants. 
The effect of fermented fish waste has been 
invested in the growth and development of 
radish (Khaled et al. 2003). In this study, we 
applied fresh fish waste effluent in the growing 
media as well as to the cucumber seedling as a 
foliar spray. The present study aimed to 
investigate the effects of fish waste effluent on 
the plant physiology, flowering and fruit quality of 
cucumber vegetable grown in polythene bagged 
condition 

 
MATERIALS AND METHODS 
 
Plant samples collection 

The experiment was carried out at the 
UniSZA farmhouse, Besut, Terengganu which 
lies on latitude 5°21’N and longitude 6°40’E with 
an elevation of 200 m above sea level. Annual 
maximum temperatures vary between 27.3°C 
and 35°C (Abdulrahman et al. 2018) with 
maximum PAR of 500 -1000 μEm-2s-1 and 
relative humidity of 70% to 90%. The seeds of 
cucumber were collected from Bumi Maju Agro, 
authorised seed dealer, Terengganu.  All the 
collected seeds were planted directly into the 
polybag containing growing media. Four seeds 
were planted in each polybag. The growing 
media peat moss was damped with water before 
planted the seeds. After germination, one 
seedling was kept in each polybag.  

 
Plant sample preparation  

Waste of fish was collected from Besut wet 
market, Besut, Terengganu, and processes to 
further form. The powdered fish waste was 
extracted using the maceration method for two 
weeks and filtered using filter paper to have pure 
fish waste effluent. The detailed procedure was 
carried out according to the method described by 
Elly et al. (2018). Fresh fish waste (head, scale, 
bone, intestine and gall bladder) was collected 
from the local market and then prepared for 
blending. The blended fish waste was filtered 
and then poured on the growing medium before 
and after the germination of seeds. The fish 
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waste effluent was also applied to the seedlings 
as a foliar spray after germination. 
The plant samples were removed from plastic 
bags and washed with deionized water to 
remove soil and dust particles. The samples 
were washed and rinsed for about 15 seconds to 
avoid the danger of nutrients leaching from the 
tissue (Kalra, 1998). Then, samples stored 
refrigerated under 4 ℃ for one week (Jones et al. 
1 
Experimental design and treatment 
application 

The polyethylene bagged containing 
cucumber seedlings were arranged in a 
Completely Randomised Design (CRD) with five 
(5) replications. Peat moss was used as a 
medium of growth with the application of fish 
extracts (0%, NPK, 10, 20, 40 and 50 mL), 
respectively. All the seeds were soaked eight (8) 
hours before planting in the polythene bag 
(16"x16") for germination. Seeds were planted 
(three /polythene bag) in a polythene bag before 
the growing medium soaked with fish waste 
effluent. After the germination of seeds, one 
cucumber seedling per polythene bag was kept 
for treatment application. Five replicates were 
used for each treatment. One week after 
germination, the effluent of the fish waste was 
applied to the growing media at intervals of 
seven days until the flowering stage. 
Simultaneously, fresh fish waste effluent was 
applied as a foliar spray at a one-week interval 
until flowering time. Thirty (30) mL fresh fish 
waste effluent was applied per sample seedling 
in one polythene bag. One positive control (NPK) 
was used to compare with the other treatments. 

Seed Germination and morphological 
characteristics 

The percentage of germination, root length, 
shoot length and root/shoot ratio of cucumber 
plants (cm) were determined.  

Physiological measurements:  
Data for net photosynthetic rate, and 

transpiration rate were recorded using C1-340 
Handled Photosynthesis System (CID Bio-
Science, USA). Junior-Pam chlorophyll 
fluorometer was used to measure the chlorophyll 
fluorescence. Chlorophyll fluorescence was 
represented in lower fluorescence (Lo), 
Maximum fluorescence (Fm), Variable 
fluorescence (Fv) and photosynthetic yield 
(Fv/Fm). The detailed procedure was carried out 
according to the methods described by 

Moneruzzaman et al. (2012). Pigments content 
(chlorophyll a, b and carotene) were measured 
by using a spectrophotometer. Leaves sample 
collection, processing, and spectrophotometer 
absorbance were recorded according to the 
methods described by Elly et al. (2018).  For 
measurement of leaf chlorophyll content a, 
chlorophyll b and carotene content, the 
spectrophotometer absorbance was measured in 
wavelengths of 663nm, 645 nm and 480 nm, 
respectively.  Chlorophyll and carotene content 
concentration were calculated by using the 
below formula described by Arnon (1949).  
Chlorophyll a (mg/L) = 12.7 x A663 - 2.69 x A645 

Chlorophyll b (mg/L) = 22.9 x A645 - 4.68 x A663  

Carotene content (µg/g) = [A480 + (0.114 x A663) - 
(0.638 x A645)] / 112.5 

Leaf Total Soluble Solids (TSS): 
The TSS content of leaf was evaluated by 

using hand refractometer 8469 Atago (Tokyo, 
Atago Co. LTD., Japan) and the results were 
expressed as percentage Brix (% Brix).  

Flowering and fruit quality parameters:  
The number of staminate and pistillate 

flowers and their ratio per plant were counted 
and calculated by manual observation. The date 
of flower initiation and fruit abortion were 
recorded manually. The percentage of fruit 
drop/abortion was determined by dividing the 
differences in the total numbers of the flower 
before and at anthesis by the cumulated number 
of flowers produced before anthesis. Fruit 
growth, fruit diameter and fruit length of 
cucumber were determined daily through the 
Vernier caliper instrument. Cucumber fruit weight 
was measured by the aid of weighing balance. 
The number of seeds per fruit was counted 
manually after harvesting the cucumber.  

Statistical analysis:  
The data obtained from the experiment were 
analyzed by using SAS software University 
version. One-way ANOVA was employed to 
measure the significant differences in different 
treatments of the studied parameters. Means 
comparisons were performed with Tukey’s test, 
significance at p≤0.05. 

RESULTS  

Proximate composition 
Different volumes of fish waste effluent 

extract at 10, 20, 40 and 50 mL were applied to 
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cucumber after one week of gemination which 
revealed significant effects on the percentage of 
germination as compared to the control (without 
fish waste effluent). Seeds incubation with 40 mL 
fish waste effluent (FWE) has the highest 
number of germination and growth (especially 
shoot length) than the other treatments and 
control. The control has the least percentage of 
germination and shoot growth (Fig. 1).  
 

 

Figure 1: The effect of fish waste effluent on 
germination of cucumber seeds under potted 
condition. T0 = control, T1=NPK, T2=10 mL, 
T3=20 mL, T4=40 mL and T5=50 mL fish 
waste effluent. 

The treatment of NPK and 40 and 50 mL 
FWE showed higher root growth percentage, 
followed by treatment of 10 and 20 mL of FWE. 
However, control treatment exhibited the least 
percentage in root growth among the applied 
treatments (Fig. 2).  
 

 
Figure 2: Effects of fish waste effluent on the 
root and shoot ratio of cucumber seedling at 

2nd week of germination. 
 

 
The root/shots ratio of the cucumber seedlings  
was affected significantly with the FWE 
application. Seedlings treated with 40 and 50 mL 
of FWE produced the highest root/shoot ratio 
compared to control as well as other treatments 
(Fig. 3).  
 

 
Figure 3:  The root and shoot ratio of 

cucumber as affected by different treatments. 
The number of flowers of this study was 

found to be maximum in treatment of 20 mL of 
FWE but no significant difference was observed 
among the treatments of 10 mL, 40 mL, and 50 
mL. Whereas, the significance difference was 
only observed while comparing with control and 
NPK treatments.   
The net photosynthetic rate evaluated at 
fourteen days after germination was the highest 
at the treatment of 40 mL. However, no 
significant difference was observed among the 
treatments that received NPK, 10, 20, 30 and 50 
mL, respectively. However, they were 
statistically different while comparing with control 
treatment having the lowest number of net 
photosynthetic rates (Table 1). The transpiration 
rate showed no significant different among the 
treatments and control. The effluent of fish waste 
has a significant effect on the early flowering of 
cucumber plants. The potted seedlings treated 
with NPK fertilizer took the highest time (62 
DAT) to produce the flower. The lowest early 
flowering stage was recorded for the treatment 
of 40 mL which required only 46 days to produce 
the flower. 
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Table 1: The effect of fish waste effluent on photosynthetic rates and flowering quality of 
cucumber plants 

 

Treatment 
Net photo. 

 Rates 
(μmolCO2) 

Trans. rate 
(μmolm-2s-1) 

Early  
flowering 

(DAT) 

Number of 
 staminate 

 flower 

No. of 
 pistilate  

flower 

Flower 
 ratio 

Abortion 
 of fruits (%) 

Control 9 ± 0.5b 5 ± 0.3a 60 ± 3a 3 ± 1c 7 ± 2c 2.4 ±0.2 a 85 ± 3b 

NPK 14 ± 1.2a 6 ± 0.6a 62 ± 4a 5 ± 1b 8 ± 2c 1.5±0.3b 62 ± 3a 

10 12 ± 1.0a 7 ± 0.5a 50 ± 5b 7 ± 2a 13 ± 3b 1.8±0.3b 84 ± 4b 

20 13 ± 1.6a 7 ± 0.4a 48 ± 2b 10 ± 2a 17 ± 3a 1.7±0.2b 76 ± 5b 

40 15 ± 1.8a 7 ± 0.2a 46 ± 2b 8 ± 1a 12 ± 2b 1.5±0.1b 75 ± 3b 

50 14 ± 1.3a 6 ± 0.1a 48 ± 2b 6 ± 3b 11 ± 3b 1.8 ±0.2 b 72 ± 2b 

All the data means of five replicates with ± S.E. Different letters in the same column represent the 
statistically significant at 5 % level. 
 
Table 2: The effect of fish waste effluent on plant physiological characteristics of cucumber under 

potted condition 

Treatment 
Leaf TSS 
(%) BRIX 

Fo Fm Fv Fv/FM 
Chlor a 
(mg/L) 

Control 1.38 ±  0.15c 22 ± 2a 80 ± 10b 58 ± 3b 0.71± 0.2b 24 ± 3a 

NPK 2.32 ± 0.10a 23 ± 2a 84 ± 10b 61 ± 5b 0.72 ± 0.3b 26 ± 4a 

10 2.37 ± 0.15a 24 ± 7a 82 ± 8b 58 ± 5b 0.71 ± 0.4b 24 ± 3a 

20 2.33 ± 0.10a 23 ± 4a 85 ± 9a 62 ± 4b 0.73 ± 0.3b 25 ± 3a 

40 1.89 ± 0.10b 22 ± 3a 98 ± 24a 76 ± 2a 0.78 ± 0.1a 25 ± 4a 

50 2.15 ± 0.30b 21 ± 4a 93 ± 9a 72 ± 4a 0.75 ± 0.2a 27 ± 3a 

All the data means of five replicates with ± S.E. Different letters in the same column represent the 
statistically significant at 5 % level. 
 

 
 
Figure 4: Staminate and pistillate flower development of cucumber plants as affected by fish waste 

effluent.

 
Seedlings treated with 20 ml of FWE 

produced the highest number of male and female 
flowers as compared to other treatments and 
control (Fig. 4). The lowest number of male and 
female flowers was recorded in control treatment. 
Male and female flower ratio was recorded the 
highest in control treatment. All the treatments 
produced a higher number of pistillate (female) 
flowers and a lower number of staminate flowers 

(male flower) than the control plants (Table 1 and 
Fig. 4).  

Premature fruit abortion after anthesis was 
also highest in the control group compared to 
treatments with FWE. The lowest fruit drop was 
recorded in the positive control treatment. TSS 
content in the leaf of cucumber was significantly 
affected by the application of fish waste effluent 
(Table 2).The highest leaf TSS content (2.37 ° 
Brix) was recorded in seedlings treated with 10 mL 
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FWE, while, the lowest leaf TSS content was 
observed in control treatment with a value of 1.38 
°Brix. The lower chlorophyll fluorescence was not 
significantly affected by different treatments and 
control. However, the higher and variable 
chlorophyll fluorescence was affected significantly 
with the fish waste effluent treatments. The control 
group showed the lowest value for lower, higher 
and variable fluorescence (Table 2). The results 
from table 3 show the photosynthetic yield of 
cucumber plants under different treatments with 
the fish effluent waste extract. The highest 
photosynthetic yield (0.78) was obtained from 
treatment 5 which received 40 mL of fish effluent 
extract at an interval of seven days. The least 
photosynthetic yield of 0.71 was obtained in 
control treatment (Table 2). 

Fish waste effluent treatments did not show 
any significant effect on the leaf chlorophyll 
content (Table 2). The leaf chlorophyll b and total 

chlorophyll content of cucumber plants were found 
to be high in NPK treatment application but have 
no significant difference with the treatment 3, 4, 5 
and 6 which received 10, 20, 40- and 50-mL fish 
waste effluent, respectively. The lowest amount of 
chlorophyll b and total chlorophyll content were 
found in the control group (Table 3). The highest 
carotenoid contents (0.05 μg/L) were observed in 
treatment 5 which received 40 mL fish waste 
effluent but no significant difference observed 
between treatment 2, 3, 4 and 6. The least 
carotenoid was found for the control at 0.02 μg/L 
(Table 3).  

All the treated plants with fish waste effluents 
exhibited higher fruit growth from the 1st day to 
14th days after pollination and the growth rates for 
length and diameter were higher in treatments 
compared with control.  
 

 
Table 3: The effect of fish waste effluent on pigments content and fruit quality parameters of 

cucumber under potted condition 

Treatment 
Chlo b 
(mg/L) 

Total chlo 
(mg/L) 

Carotenoid 
(μg/L) 

No of 
 fruit/plant 

Wight of 
 fruit (g) 

No of seed/ 
fruit 

Control 49 ± 3b 73 ± 5b 0.02 ± 0.01b 1 ± 0b 200 ± 6c 180 ± 6a 

NPK 63 ± 2a 89 ± 6a 0.03 ± 0.01a 3 ± 1a 306 ± 9a 150 ± 8b 

10 53 ± 2a 77 ± 5a 0.04 ± 0.01a 2 ± 0a 300 ± 5a 160 ± 7b 

20 58 ± 4a 83 ± 6a 0.03 ± 0.01a 4 ± 1a 280 ± 8a 140 ± 5b 

40 52 ± 2a 77 ± 5a 0.05 ± 0.01a 3 ± 1a 320 ± 7a 156 ± 4b 

50 55 ± 3a 79 ± 5a 0.04 ± 0.01a 3 ± 0a 250 ± 5b 150 ± 6b 

All the data means of five replicates with ± S.E. Different letters in the same column represent the statistically 

significant at 5 % level.  
On the 12th day of observation, the fruit 

length and diameter were higher in treatment 5 
compared to control. This fruit growth trend was 
recorded throughout the whole fruit 
developmental period until harvest (Fig. 5 A and 
B).  

 

 
Figure 5: Effect of fish waste effluent on the 
fruit growth diameter (A) and Length (B) of 

cucumber 
The highest number of fruits was recorded 

for treatment 4 which received 20 mL of fish 
waste effluent and it was statistically significant 
than the control (Table 3). The least number of 
fruits was recorded for the control group. Fish 
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waste effluent significantly increased the weight 
of cucumber fruits. Three hundred and twenty 
(320) g was recorded as the highest weight of 
the fruits in treatment 5 but there is no significant 
different with other fish waste effluent treatments 
(Table 3). 
 

 

 
Fig. 6: Correlation between male and female 
flower ratio with fruit drop (A) and between 
the shoot length and root of cucumber plants 
(B). 
 The least weight was found in the control group 
and it was statistically different from the fish 
waste effluent treatments (Table 3). The higher 
number of seeds inside the fruits was found in 
the control. This study revealed that fish waste 
effluent has significant effects on the reduction of 
seeds inside the cucumber fruits.  
The correlation carried out between the male 
and female flower ratio and the fruit drop which 
showed a weak correlation (R2 = 0.67). It means 
that the fruit drop moderately increased with the 
male and female flower ratio (Fig. 6 A). Similarly, 
there was a strong correlation (R2 = 0.95) 
between the length of the shoot and root of 
cucumber plants indicating their direct 
proportional relationship (Fig. 6B). 

DISCUSSION 
Fish or fish waste are rich in calcium and 

phosphorus and a great source of minerals, such 
as iron, zinc, iodine, magnesium, and potassium 
(Pagluanan, and Anical, 2010). Despite the 
criticisms of the utilization of organic manure 
supplements in vegetable production, this study 
was carried out and it was observed that fish 
waste effluent to be free from polluting the 
environment as well as increasing the yield and 
nutritional contents of vegetable crops. Our 
results reported that the application of fish waste 
effluent (FWE) in the growing medium as well as 
foliar method improved the plant growth and 
development of cucumber. Recently, Elly et al 
(2018) also reported that fish waste effluent 
application in the growth medium enhances the 
plant growth, and development of cucumber. 
The finding of our research agrees with Ikeh et 
al. (2012) and Saeed et al. (2015). The effect of 
the fish effluent extract was found to be 
significantly increased in respect to the 
percentage of germination, root length and shoot 
length of the cumber seedlings after two weeks 
of germination. Our results supported by the 
findings of Mangmang et al. (2016), who 
reported that seed incubation with fish waste 
effluent produced longer roots, greater root 
biomass, and higher total phosphorus, 
endogenous plant indole-3-acetic acid, and 
peroxidase activities of cucumber seedlings. 
They also stated that fish effluent 
contains Azospirillum brasilense bacterial strain 
which improved the root growth and 
development. This study revealed that the fish 
effluent should be used at a particular 
concentration for maximum effective outcomes. 
Few variations in results are due to the 
differences in chemical concentration of the 
applied organic manure. However, this study 
disagreed with the Maaz et al. (2017) where they 
reported shoot length is increased with the 
increase of organic manure concentration. 
Dominic and Otobong (2016) reported that fish 
pond effluent increased the number of leaves 
and branches, and leaf area of cucumber. The 
application of fish effluent could be attributed to 
the increased rate of mineral nutrition and 
photosynthetic processes occasioned by the 
high content of nitrogen, phosphorus, organic 
carbon and organic matter. El-Tarabily et. Al 
(2003) reported that fish is used in making fish 
emulsions such as Fish Amino Acid (FAA), 
which have been documented to promote 
seedling growth, fruiting, and microbe action in 
the soil. They also stated that Fish Amino Acid 
(FAA) can be produced by fermenting fresh fish 



Khandaker et al.                             Stimulatory effects of fish waste on cucumber growth and development 

 

    Bioscience Research, 2021 volume 18(1): 863-873                                                             870 

 

by-products (bones, head, skin, and other 
tankage parts) with brown sugar. This fish waste 
effluent could be applied as either a foliar 
application or a soil drench to maximize the 
uptake of mineral nutrients. Obra et al. (2014) 
reported that the application of fish waste 
effluent provides optimum uptake of nitrogen and 
increase the production of chlorophyll to 
maintain plant health. The pigments content and 
TSS in the leaves of cucumber seedlings 
increased significantly with the treatment of fish 
waste effluent. Our results supported by the 
findings of Khudyia et al. (2016), who started a 
gradual increase in the amounts of chlorophyll a, 
b and carotenoids of green algae, and they 
found maximum values of pigments content at 
the stationary phase of culture growth in 
aquaculture wastewater systems. It has been 
reported that chlorophyll fluorescence represents 
the health status of plant tissue, photosynthetic 
efficiency, and plant tolerance capacity to 
environmental stresses (Moneruzzaman et al., 
2011). Our study reported that a higher dose of 
fish waste effluent has a positive effect on the 
photosynthetic yield of cucumber leaves. Biber 
et al. (2004) stated that photosynthetic yield 
ranged from 0.65 to 0.78 is a sign of healthy 
plant but when it goes below 0.5 means that the 
plant is under stress. In the present study, fish 
waste effluent was found to have a significant 
effect on the photosynthetic rate and early flower 
development. However, Busato et al. (2017) 
reported that 20 mg L-1 humic acid extracted 
from fish waste extract did not produce any 
significant effects on photosynthesis, stomatal 
conductance and number of lateral roots of 
lettuce seedlings but increased the dry and fresh 
biomass of lettuce root. They also stated that 
root morphology alteration due to the higher 
extrusion of H+ activity. Reuse of effluent fish 
waste through composting represents a safer 
tool to increases the value of recycled organic 
residues and has the potential capacity to be 
used as stimulants for plant developmental 
growth. Fish waste effluent treatments 
significantly stimulated the flowering and 
increased the staminate and pistillate flowers as 
well as sex ration of cucumber plants, possibly 
because of bio-stimulants in the fish waste 
effluent. Similar results were reported by Garcia 
(2016), that different rates of Fish Amino Acid 
(FAA) from fish waste effluent combined with 
organic fertilizer affect the number of flower 
production per week, length of fruits, the 
diameter of fruits. The application of fish waste 

effluent produced significant effects on fruit 
growth and the development of cucumber. As 
the following parameters were very good in 
determining the yield and quality of vegetable 
crops as previously reported by Eifediyi et al. 
(2010). In this present study, the fish waste 
effluent has a very significant effect on the 
quality of fruits concerning the weight of the 
fruits, and the number of seeds produced in the 
fruits. The findings further support the studies by 
Ojobor and Tobih (2015), who stated that fish 
effluent increased the growth, yield and dry 
matter content in Amaranthus. They also 
reported that the application of fish effluent 
improves the availability of soil phosphorus, 
potassium, calcium and magnesium, and this 
increase was attributed to the high nutrient 
content of Fish Effluent. Eifediyi et al. (2010) 
also reported high-quality yield in cucumber 
when farmyard manure in combination with 
inorganic fertilizer was used in the growth of 
cucumber in Nigeria. We also recorded a 
positive correlation between the fruit drop with 
flower sex ratio and vine length with root length 
within the treated plants.  

Fish waste extract or compost is suitable for 
agricultural utilization looking at its high mineral 
nutrient’s contents, such as Nitrogen, 
Phosphorus, and Calcium (Illera-Vives et al., 
2015). They also reported that the application of 
fish waste effluent improved the growth and yield 
of cherry tomato. The application of fish waste 
compost increased the fresh biomass of ice 
lettuce and produced a significant effect on the 
accumulation of mineral nutrients in the leaves of 
lettuce plants (Radziemska et al., 2018). The 
nutritional composition (ratio) has also a 
significant role on the plant part quality not only 
the macro and microelements concentration; 
affected by the species of plant and the cations 
proportion in the fertilizers (Ekholm at al. 2007). 
It has been suggested that nano fertilizer also 
improve the plant growth and development 
(Adibah et al. 2020). Fatihah et al. (2015) 
reported that lipoic acid (LA) an antioxidant can 
regulate gene expression and improve the plant 
conditions. Various plant growth regulators 
enhance the plant growth and development like 
as macro and micro nutrients (Dalila et al. 2013). 
Fish waste effluent may improve the ratios of 
macro and micronutrients and affect plant growth 
and development. It can be concluded that fish 
waste effluent could be an organic way to 
provide the necessary nutrients for healthy plant 
growth and development.  
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CONCLUSION 

From this study, it is revealed that poured 
into growth medium and foliar application of 
different concentrations of fish waste effluent has 
a positive effect on the growth and yield of 
cucumber, but the highest effects were recorded 
at 20 and 40 mL FWE, respectively. Fish waste 
effluent increased seedlings growth and fruit 
development, photosynthetic rate, quality and 
the least days required to flowering. The 
increase in the following growth parameters was 
attributed to the availability of nutrients to the 
cucumber plants as a result of the fish waste 
effluent. The findings of this study have 
reconfirmed to the usage of fish waste effluent to 
have a high yield in cucumber plant. It can be 
concluded that using 20 and 40 mL of fish waste 
effluents are promising for improving the 
developmental growth of potted cucumber 
plants.  

SIGNIFICANCE STATEMENT 
This study discovered the potential 

application of fish waste effluent into growth 
medium and foliar spray to enhance the growth, 
flowering, and fruit development of cucumber 
crop. Fish waste effluent significantly improved 
the flowering and fruit set of cucumber. This 
study has a great significance on the 
improvement of cucurbitaceae vegetable 
industry under tropical conditions 
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