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Abstract 
The objective of this research was to investigate the effect of fish pond water on the growth and yield of 
maize. The research was conducted at Niger Delta University Teaching and Research Farm. The treatments 
were 0litres/ha, 5000litres/ha, 10000litres/ha and 15000litres/ha of concrete fish pond water and were 
replicated four times. The treatments were arranged in Randomized Complete Block Design. Growth 
parameters such as plant height were assessed at different week stages and fruit yields after harvest. Data 
collected were subjected to analysis of variance. Growth parameters at week four were highest in treatments 
with 10000litres/ha with means of 25.35cm while at week six, growth parameters were highest and least in 
treatments with 15000litres/ha and 0litre/ha respectively. Also, at week eight, growth parameters were least 
in treatment with 0litre/ha while 1000 kernels weight were highest in treatment with 5000litres with the means 
of 4.21kg. Fresh yield of maize kernels in t/ha was highest in treatment with 15000litres/ha with the mean of 
0.22kg and significantly different from other treatments. Least fresh yield was obtained from the treatment 
with 0litre/ha with a mean of 0.18kg. Highest dry kernel yield in t/ha was obtained from the treatments with 
10000litres/ha and 15000litres/ha while treatments with 0litre/ha and 5000litres/ha were the least respectively. 
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INTRODUCTION 
 

 
Maize (Zea mays), also called corn, is a member of 
grass family (Poaceae). It is a cereal crop which 
produced grain that can be used as food by human 
beings as well as livestock. The seed/fruit of maize is a 
caryopsis, i.e, it has its epicarp fused with mesocarp. It 
is originated in America and has become one of the 
main food crops in West Africa. It is one of the most 
important cereal crops, which serves as a staple food 
for many people in the Limpopo Province. This crop is 
the most important grain crop in South Africa and is 
produced throughout the country under diverse 
environments. Maize is grown mainly in wet, hot climate 
and strives well in cold, hot dry or wet conditions, as a 
versatile crop. It requires a rain fall of 250mm to 
270mm. Zea mays required sufficient water supply at its 
critical growth period.  

Maize plant is one of nature's most important energy 
storing plant, maize plant can develop to a height of 3m 
to 4m in two or three months, and can produce 600 to 
1000 kernels similar to the one from which it originated. 
Maize is a short-day plant and required warm sunlight 
and sufficient water supply during critical growth period. 
It is ranked as the largest cereal crop in the world. Early 
planting is advisable with first rain. Maize is sown at 
25cm x 75 mixed with other crop between row and for 
one plant per stand. Sown at 90cm between row and 
30cm within row of two plants per stand. The crop is 
versatile in its use, environmental adaptation and it is 
also consumed all over the world by both human being 
and animals.  
Aquaculture farmers are restricted to the farming of 
newly hatched, algae and also aquatic item, cosmetic,  
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like shell buttons and pearl need for fashion. The water 
used for fish farming in aquaculture was normally 
disposed, but this has change. Historically, this has 
changed in recent years, as fish pond water has shown 
plant growth to be potentially beneficial. Aquaculture 
depends on the constant supply of freshwater from 
rivers and other water sources, but discharging waste 
water from the fish pond to the fresh water sources 
degrades the water quality and affects the fishes reared 
in the aquaculture system. Fish ponds have begun to 
serve as reservoir for the irrigation of plants because 
the deposits in the water is important for the growth of 
plants i.e the effluent of fishes.  
Irrigation is the artificial supply of water to farm crops 
and livestock. Irrigation for agriculture consumes 70% 
of the global water supply (Abdul-Rahman et al., 2011). 
The use of effluents for agricultural irrigation, such as in 
fish farming, is quite current and well employed (Castro 
et al., 2006; Baumgartner et al., 2007; Medeiros et al., 
2008), and an alternative in family farming properties 
(Sachs, 2004). Its environmental impact, compared to 
that of domestic and industrial effluents, is almost 
negligible (Cyrino et al., 2010). In Brazil, the National 
Environment Council establishes limits for water quality 
parameters in effluents, including the aquaculture 
activity (Conama, 2005; Conama, 2009).  
Fish farming effluent (FFE) application often benefits 
plants both in irrigation and fertilization (Valencia et al., 
2001). Maia et al. (2008) found that FFE application did 
not only supply the plant’s need for water, but also for 
nutrients, which caused an increase in the growth of 
lettuce plants. On the other hand, Danaher et al. (2013) 
verified that there was no significant difference in plant 
growth in the presence of FE in pots receiving different 
proportions of the effluent when compared to those that 
did not receive it. FFE reuse in agricultural systems can 
be an important tool for the management of water 
resources (Nascimento & Heller, 2005). The FFE can 
influence plant growth favoring the cultivated species, 
provided that they provide responses to its application 
(Hussar et al., 2002). The use of FFE in plant 
production has been studied for the cultivation of 
several species such as lettuce (Baumgartner et al., 
2007), tomato (Rodrigues et al., 2010), melon 
(Medeiros et al., 2010), radish (Abdul-Rahman et al., 
2011), petunia (Danaher et al., 2013), basil (Hundley et 
al., 2013), legumes (Meso et al., 2004; Santos, 2009; 
Lacerda et al., 2011) and grasses (Valencia et al., 
2001; Abdul-Rahman et al., 2011; Lôbo, 2011).  Waste 
fish pond water is very rich in nitrogen and other 
nutrients that plants require for their health and growth. 
But that same nutrient-rich water could be very 
detrimental to your fishes if it isn't removed and 
replaced with fresh water on a frequent basis. Use of 
manure rich fish pond water on maize give high 
productivity and yield. Such fish pond water rich in 

nitrogen, phosphorus, potassium, calcium and 
magnesium to water maize farm promotes effectively 
high growth and yield. Remains of feeds and excretes 
form settled faecal fish waste in the pond rendering the 
water rich in manure. Maize crop has a greater yield 
response to nutrient increase (Von Pinho et al., 2009), 
which possibly occurred due to the higher availability of 
mineralized nutrients from the FFE, mainly phosphorus 
and nitrogen, which has contributed to the nutritional 
requirements of the crop (Fonseca et al., 2005; Bame et 
al., 2014). This enables one to save space and engage 
in two kinds of farming at once. Maize irrigated with 
waste fish pond water used for proper fertilization can 
greatly increase crop yields and have potential rate of 
growth of crops. 
 
 

MATERIALS AND METHODS 
 
The research was conducted at the Niger Delta 
University Teaching and Research Farm (NDUTRF) 
Wilberforce Island, Bayelsa State from July to October 
2019. 
The Topography of the land used is slightly sloppy and 
flat. The plot was located at North - west of NDUTRF.  
The land was cleared for various operations of 
Agriculture and it was covered with weeds such as 
Aspillaafricana, Panicum maximum, 
Chromolaenaodoranta, Cutus afar, Stariababata, 
Melanterascandens, Pennisetum purpureum, Impereta 
cylindrical, Ipoemeaaquatica, Mimosa pudica, etc where 
all identified at the site. 
The land was cleared manually with Cutlass and weeds 
were raked out of the plot also and other pre-planting 
operations were carried out with hoes and spade. The 
farm was mapped out into 5m x 5m experimental blocks 
with 0.5m alley between andamongst experimental 
plots which amounted to an area of 625m

2
. The 

experiment was laid out in a randomized complete 
block design (RCBD) to establish homogeneity in all the 
treatments. 
The maize used for the experiment was a local cultivar 
called yeyere also known as Red maize. It was 
obtained from ADP Port-harcourt. Seed viability test 
through floatation test was carried out and the kernels 
were found to have attained 96 to 98 germination 
percentage before they were used.  
The other material used was fish pond water from a 
standard concrete fish pond from the Niger Delta 
University Teaching and Research Farm (NDUTRF). 
The required volume of fish pond water as treatments 
were 0lit/ha, 5,000lit/ha, 10,000lit/ha and 15,000lit/ha. 
Maize kernels were sown two (2) per hole at a planting 
Depth of 2cm per hole and spacing of 75cm by 25cm 
then it was later thinned to one (1) plant per stand to 
obtain the required plant population.  
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Application of fish pond was done in the following order. 
The volume of each treatment was divided to the 
number of plant stands per block to ensure uniform 
treatment application. First application of the treatment 
was done after planting, the second application was at 
eight (8) leaves stage and the last at flowering stage of 
the growth of maize. 
The fish pond water was irrigated in each of the 
replicate as a treatment at different levels from the 
same concrete pond, such as 0lit/ha, 5000lit/ha, 
10000lit/ha and 15000lit/ha.  
Analysis of variance method was used to analyze both 
growth and yield parameters as recommended by 
Steele and Torrie (1960) and means were tested using 
Tukey means method of grouping at 5% level of 
probability (Minitab, 2010). 
 
RESULTS AND DISCUSSION 
 
Maize Growth Parameters at 4 Weeks After Planting 
 

The table 1 shows a summary of the means of each 
treatment with fish pond water at 4 weeks after planting. 
Plant height was highest in treatment with 
10000litres/ha followed by 15000litres/ha with their 
respective means 25.35cm and 25.5cm, however, there 
was no significant difference between the two 
treatments. The least plant height was obtained from 
the treatment with 0litres/ha (Control) which differs 
significantly from the other treatments. Treatment with 
5000litres /ha also had significant difference from the 
rest treatments. 
Number of leaves were highest in treatment with 
15000litres/ha which differs significantly from the other 
treatments with the mean 8.40 as shown in table 1 
while the least number of leaves were obtained from the 
treatment with 0litre/ha which also had a significant 
difference from the other treatments. Treatment with 
5000litres/ha and 10000litres/ha were not significant 
from one another but significant from other treatments. 
The mean number of internodes are shown in table 1. 
the highest number of nodes were obtained from the 
treatment with 15000litres/ha with mean 7.45 which had 
significant difference from the other treatments while 
the least was obtained from the treatment with 0litre/ha 
(Control). The treatment with 5000litres/ha and 
10000litres/ha did not had any significant difference 
from one another as shown in table 1.  
Mean number of nodes are shown in table 1 in which 
the highest was also obtained from treatment with 
15000litres/ha followed by treatment with 
10000litres/ha, though, both treatments do not differ 
significantly from one another but significantly different 
from the rest other treatments.  Again, least number of 
nodes were obtained from the treatment with 0litres/ha 
with a mean of 8.40 which differ significantly with the 
rest treatments. 

Maize Growth Parameters at 6 Weeks After Planting 
 

The table 2 shows the mean growth parameters 
assessed at 6 weeks after planting in which plant height 
was highest in treatment with 15000litres/ha followed by 
5000litres/ha with their respective means of 132.85cm 
and 128cm, although, both treatments had significant 
difference from one another. The treatment with 
0litre/ha (control) had the least mean value on plant 
height which is significantly different from other 
treatments. However, treatments with 5000litres/ha and  
10000litres/ha had no significant difference from one 
another but significantly different from the other 
treatments. 
Mean value of numbers of leaves were also shown in 
table 2 where the number of leaves were also higher in 
treatment with 15000litres/ha followed by treatment with 
10000litres/ha. Although, both treatments had no 
significant difference from one another but significantly 
different from other treatments. The least number of 
leaves were also obtained from the treatment with 
0litre/ha (control) with the mean of 12.15 which had no 
significant difference from the treatment with 
5000litres/ha. 
Mean number of internodes were also shown in table 2 
where the number of internodes were also highest in 
treatment with 15000litres/ha followed by treatment with 
10000litres/h with means 14.10 and 4.01 respectively. 
Although, both treatments had no significant difference 
from one another but significantly different from other 
treatments. The least number of internodes were also 
obtained from the treatment with 0litre/ha (control) with 
the mean of 13.2 which had no significant difference 
from the treatment with 5000litres/ha. 
Mean value of number of nodes were also shown in 
table 2 where the number of nodes were also highest in 
treatment with 15000litres/ha followed by treatment with 
10000litres/ha. Although, both treatments had no 
significant difference from one another but significantly 
different from other treatments. The least number of 
nodes were also obtained from the treatment with 
0litre/ha (control) with the mean of 12.4 which had no 
significant difference from the treatment with 
5000litres/ha. 
 
Maize Growth Parameters at 8 Weeks After Planting 
 
 

Mean plant height of the different treatments are shown 
in table 3 in which plant height had the highest from the 
treatment with 15000litres/ha with the mean of 167.9cm 
and it is significantly different from all other treatments. 
Though all individual treatments had significant 
differences from one another. The least mean plant 
height was obtained from the treatment with 0litre/ha. 
Mean value of numbers of leaves were also shown in 
table 3 where the number of leaves were also higher in 
treatment with 15000litres/ha followed by treatment with  
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Table 1. Mean Maize Growth Parameters at 4 Weeks After Planting. 

Parameters 0 litre/ha 5000litres/ha 10000litres/ha 15000litres/ha 

Plant height (cm) 16.8
c
 23.05

b
 25.35

a
 25.5

a
 

Number of leaves 4.60
c
 6.80

ab
 7.60

ab
 8.40

a
 

Internodes  
 

3.40
c
 5.95

b
 5.25

b
 7.45

a
 

number of nodes 8.40
ab

 6.68
b
 8.97

a
 8.99

a
 

*Means that do not share same letter are significantly different (Turkey method at 95% confidence level). 
 
 
 
 
 

Table 2. Mean Maize Growth Parameters at 6 Weeks After Planting. 

Parameters 0litre/ha 5000litres/ha 10000litres/ha 15000litres/ha 

Plant height(cm) 115.85
c
 128

b
 127.25

b
 132.85

a
 

Number of leaves 12.15
b
 12.95

b
 13.05

a
 13.15

a
 

Internodes  
 

13.2
b
 13.6

b
 14.1

a
 14.10

a
 

Number of nodes 12.4
b
 12.6

b
 13.01

a
 13.77

a
 

*Means that do not share same letter are significantly different (Turkey method at 95% confidence level). 
 
 

 
 
Table 3. Mean Maize Growth Parameters at 8 Weeks After Planting. 

Parameters 0litre/ha 5000litres/ha 10000litres/ha 15000litres/ha 

Plant height (cm) 157.2d 159.7c 166.55b 167.9a 

Number of leaves 15.4b 15.8b 16.35a 16.35a 

Internodes  
 

16.3b 16.8b 17.55a 18.15a 

Number of nodes 14.00c 14.60c 15.67b 17.65a 

*Means that do not share same letter are significantly different (Turkey method at 95% confidence level). 

 
 
10000litres/ha. Although, both treatments had no 
significant difference from one another but significantly 
different from other treatments. The least number of 
leaves were also obtained from the treatment with 
0litre/ha (control) with the mean of 15.4 which had no 
significant difference from the treatment with 
5000litres/ha. 

Mean number of internodes were also shown in table 3 
where the number of internodes were also highest in 
treatment with 15000litres/ha followed by treatment with 
10000litres/h with means 18.15 and 17.55 respectively. 
Although, both treatments had no significant difference 
from one another but significantly different from other 
treatments. The least number of internodes were also
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Table 4. Mean Yield of Maize (t/ha). 
 

*Means that do not share same letter are significantly different (Turkey method at 95% confidence level). 
 
 
 
obtained from the treatment with 0litre/ha (control) with 
the mean of 13.2 which had no significant difference 
from the treatment with 5000litres/ha. 
Mean value of number of nodes were also shown in 
table 2 where the number of nodes were also highest in 
treatment with 15000litres/ha followed by treatment with 
10000litres/ha. Although, both treatments had significant 
difference from one another with their respective means 
of 17.65 and 15.67. Treatment with 1000litres had 
significant difference from treatment with 5000litres/ha.  
The least number of nodes were also obtained from the 
treatment with 0litre/ha (control) with the mean of 14.0 
which had no significant difference from the treatment 
with 5000litres/ha. 
 
Yield of Maize (t/ha) 
 

The mean fresh yield of maize kernels is shown in table 
4 in which the highest fresh yield was obtained from the 
treatment with 15000litres/ha with the mean of 0.22kg 
and it is significantly different from the other treatments.  
While treatments with 50000litres/ha and 10000litres/ha 
did not had significant difference between them though, 
had significant difference from the rest treatments. The 
least yield was obtained from the treatment with 
0litre/ha (control) with a mean of 0.18kg. 
Dry yield of maize kernel was also assessed as shown 
in table 4. The highest dry kernel yield was obtained 
from the treatments with 10000litres/ha and 
15000litres/ha in which there had been no significant 
difference between them. Treatments with 0litre/ha and 
5000litres/ha had no significant difference and 
treatment with 5000litres/ha had no significant 
difference from the treatments with 10000litres/ha and 

15000litres/ha. Length of cob is also shown in table 4 in 
which all treatments had significant difference from one 
another. However, the highest cob length was obtained 
from the treatment with 15000litres/ha with the mean 
16.86 followed by treatment with 10000litres/ha while 
the least was obtained from the treatment with 0litre/ha. 
The mean diameter of cob is also shown in table 4 in 
which the highest cob diameter was obtained from the 
treatment with 15000litres/ha with the mean of 5.03 and 
it is significantly different from the rest treatments while 
the rest treatments do not differ significantly from one 
another. Although, the least cob diameter was obtained 
from treatment with 5000litres/ha with the mean of 3.96. 
Mean weight of 1000 kernels of maize is also shown in 
table 4. The highest 1000 kernel weight was obtained 
from the treatment with 5000litres/ha followed by 
treatment with 15000litres/ha with their respective 
means of 4.21kg and 0.22kg. The least was obtained 
from the treatment 0litre/ha, though, all treatments differ 
significantly from one another. 
Findings also show that at week 8, growth parameters 
were least in treatment with 0litre/ha which was 
significantly different from the other treatments while 
Weight of 1000 kernels were highest in treatment with 
5000litres/ha followed by 15000litres/ha with their 
respective means of 4.21kg and 0.22kg. Fresh yield of 
maize kernels in t/ha was highest in treatment with 
15000litres/ha with the mean of 0.22kg and it is 
significantly different from the other treatments while 
treatments with 50000litres/ha and 10000litres/ha did 
not had significant difference between them though, 
had significant difference from the rest treatments. The 
least fresh yield was obtained from the treatment with 
0litre/ha (control) with a mean of 0.18kg. The highest

Parameters 0litre/ha 5000litres/ha 10000litres/ha 15000litres/ha 

Fresh yield (t/ha) 0.18c 0.20b 0.20b 0.22a 

Dry yield(t/ha) 0.16b 0.17ab 0.18a 0.18a 

Length of cob(cm) 11.08d 13.01c 14.35b 16.86a 

Diameter of cob(cm) 4.40b 3.96bc 4.48b 5.03a 

Weight of 1000 kernels (kg) 0.08d 4.21a 0.1c 0.22b 
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dry kernel yield in t/ha was obtained from the 
treatments with 10000litres/ha and 15000litres/ha in 
which there had been no significant difference between 
them while treatments with 0litre/ha and 5000litres/ha 
had no significant difference. 
 
CONCLUSION 
 
Economically and socially, the use of waste fish pond 
water unlike other synthetic fertilizers, reduces the 
capital to invest in agricultural businesses such as 
maize farming. The use of fish pond water is not too 
common in the rural area, it is necessary to apply it for 
better growth and yield in crop production. But adding 
pond water in your crop farm can help to avert money to 
be spent on fertilizer, the sludge collected by your pond  
filter (which is filled with nutrients from fish droppings, 
excess fish food, and decaying leaves) is a natural 
fertilizer that can be used to feed your landscape. This 
is because pond water is not only for rearing of fish, but 
can also contribute to crop irrigation in the dry season 
thereby increasing the viability of year - round 
production. It is important because as a source of 
irrigation water, pond water also contribute nitrogen 
fixing blue-green algae which can improve soil fertility. 
After the fish harvest, nutrient-rich pond mud can be 
used as fertilizer to grow forages and other crops. 
Conclusively, that the use of fish pond water actually 
influenced the growth and yield parameter positively 
unlike the treatment with olitre/ha (Control) and should 
be used in the cultivation of maize. 
 
REFERENCES 
 
Abdul-Rahman S, Saoud, IP, Owaied MK, Holail H, 

Farajalla N, Haidar M, Ghanawi J (2011). Improving 
Water Use Efficiency in Semi-Arid Regions through 
Integrated Aquaculture/Agriculture. Journal of Applied 
Aquaculture,23(3),212–230. 
https://doi.org/10.1080/10454438.2011.600629. 

Bame IB, Hughes JC, Titshall LW, Buckley CA (2014). 
The effect of irrigation with anaerobic baffled reactor 
effluent on nutrient availability, soil properties and 
maize growth. Agricultural Water Management 
134:50-59. doi: 10.1016/j.agwat.2013.11.011 

Baumgartner D, Sampaio SC, Silva TD, Teo CRPA, 
Vilas Boas MA (2007). Reúso de águasresiduárias da 
piscicultura e da suinoculturanairrigação da cultura da 
alface. EngenhariaAgrícola 27(1):152-163.  

Bergamaschi H, Dalmago GA, Bergonci JI, Bianchi 
CAM, Müller AG, Comiran F, Heckler BMM (2004). 
Distribuiçãohídrica no períodocrítico do milho e pro-
dução de grãos. Pesquisa Agropecuária Brasileira 
39(9):831-839. 

Castro RS, Azevedo CMB, Bezerra-Neto F (2006). 
Increasing cherry tomato yield using fish effluent as  

irrigation water in Northeast Brazil. Scientia 
horticulturae 110(1):4-7. 

CFSEMG - Comissão de Fertilidade do Solo do Estado 
de Minas Gerais (1999). Recomendação para uso de 
corretivos e fertilizantesem Minas Gerais - 5ª 
aproximação. 359 p. 

CONAMA (2005). Resolução nº 357, de 17 de março 
de 2005. Dispõesobre a classificação dos corpos de 
água e diretrizesambientais para o seuenquadra-
mento, bemcomoestabelece as condições e os pa-
drões de lançamento de efluentes, e dáoutrasprovi-
dências. Disponívelem: 
<http://www.mma.gov.br/port/conama/res/res05/res35
705. pdf> (Acessoem 12 mar 2015). 

CONAMA (2009). Resolução nº 413, de 26 de junho de 
2009. Dispõesobre o licenciamentoambiental da 
aquicultura e dáoutrasprovidências. Disponívelem: 
<http://www.mma.gov.br> (Acessoem 12 mar 2015). 

Costa FX, Lima VLA, Beltrão NE, Azevedo CAV, 
Soares FA, Alva IDM (2009). Efeitosresiduais da apli-
cação de biossólidos e da irrigação com águaresiduá-
ria no crescimento do milho. RevistaBrasileira de 
EngenhariaAgrícola e Ambiental 13(6): 687-693. doi: 
10.1590/S1415-43662009000600004  

Cyrino JEP, Bicudo AJA, Sado RY, Borghesi R, Dairiki 
JK (2010). A piscicultura e o ambiente – o uso de ali-
mentosambientalmentecorretosempiscicultura. 
RevistaBrasileira de Zootecnia 39(suppl.):68-87. doi: 
10.1590/S1516-35982010001300009  

Danaher JJ, Pickens JM, Sibley JL, Chappell JA, 
Hanson TR, Boyd CE (2013). Petunia growth 
response to container substrate amended with 
dewatered aqua-culture effluent. HortTechnology 
23(1):57-63. 

Fonseca AF, Melfi AJ, Montes CR (2005). Maize growth 
and changes in soil fertility after irrigation with treated 
sewage effluent. I. Plant dry matter yield and soil 
nitrogen and phosphorus availability. Communica-
tions in Soil Science and Plant Analysis 36(13- -
14):1965-1981. doi: 10.1081/CSS-200062539  

Hundley GMC, Navarro RD, Figueiredo CMG, Navarro 
FKSP, Pereira MM, Ribeiro Filho OP, SeixasFilho JT 
(2013). Aproveitamento do efluente da produção de 
tilápia do nilo para o crescimento de manjericão 
(Origanumbasilicum) e manjerona 
(Origanummajorana) emsistemas de aquaponia. 
RevistaBrasileira de AgropecuáriaSustentável 
3(1):51-55.  

Hussar GJ, Paradela AL, Sakamoto Y, Jonas TC, 
Abramo AL (2002). Aplicação da água de escoamento 
de tanque de pisciculturanairrigação da alface: 
aspectosnutricionais. Ecossistema 27(2):49-52. 

Lacerda PMD, Rodrigues RF, NaliniJúnior HA, Mala-
faia G, Rodrigues ASDL (2011). Influência da 
irrigação com águasresiduárias no desenvolvimento 
de feijão—de-porco (Canavaliaensiformis). 

https://doi.org/10.1080/10454438.2011.600629
http://www.mma.gov.br/port/conama/res/res05/res35705.%20pdf
http://www.mma.gov.br/port/conama/res/res05/res35705.%20pdf
http://www.mma.gov.br/port/conama/res/res05/res35705.%20pdf
http://www.mma.gov.br/


7 
 

 
 
 
 
   RevistaAcadêmica: CiênciasAgrárias e Ambientais 

9(1):159-168. 
Lôbo HLL (2011). Crescimento e eficiênciafotossinté-

ticaemduasgramíneas (Tifton 85 e Gramão) irrigadas 
sob diferenteságuas. UFCG (Dissertação de 
mestradoemEngenhariaAgrícola). 

Maia SSS, Azevedo CMDSB, Silva FN, Almeida FAG 
(2008).. Efeito do efluente de viveiro de peixena com-
posição de biofertilizantesnacultura da alface. Revista 
Verde de Agroecologia e 
DesenvolvimentoSustentável 3(2):36-43. 

Medeiros DC, Marques LF, Dantas MRS, Moreira JN, 
Azevedo CMSB (2010) Produção de mudas de melo-
eiro com efluente de pisciculturaemdiferentestipos de 
substratos e bandejas. RevistaBrasileira de 
Agroecologia 5(2):65-71. 

Medeiros MA, Freitas AVL, Guimarães IP, Madalena 
JAS, Maracajá PB (2008). Produção de mudas de 
tomateiroembandejasmulticelulares e irrigadas com 
efluente de piscicultura. Revista Verde de 
Agroecologia e DesenvolvimentoSustentável 3(3):59-
63. 

Meso MB, Wood CW, Karanja NK, Veverica KL, 
Woomer PL, Kinyali SM (2004). Effect of fish pond 
effluents irrigation on French beans in central Kenya. 
Communications in Soil Science and Plant Analysis 
35(7-8):1021-1031. doi: 10.1081/CSS-120030578. 

Minitab 17 statistical software (2010). Computer 
software. State college, P.A: Minitab, Inc. 
(www.minitab.com). 

Nascimento NDO, Heller L (2005). Ciência, tecnologia e 
inovaçãona interface entre as áreas de 
recursoshídricos e saneamento. EngenhariaSanitária 
e Ambiental 10(1):36-48. 

Rebouças JRL, Dias NDS, Gonzaga MIDS, Gheyi HR, 
Sousa Neto, OND (2010). Crescimento do feijão-
caupiirrigado com águaresiduária de 
esgotodomésticotratado. RevistaCaatinga 23(1):97-
102. 

Rodrigues DS, Leonardo AFG, Nomura ES, Tachibana 
L, Garcia VA, Correa CF (2010). Produção de mudas 
de tomateiroemsistemasflutuantes com adubosquí-
micos e águaresiduária de viveiros de piscicultura. 
RevistaBrasileira de CiênciasAgrárias 5(1):32-35. doi: 
10.5039/agraria.v5i1a5  

Sachs I (2004). Inclusão social pelotrabalhodecente: 
oportunidades, obstáculos, políticaspúblicas. 
EstudosAvançados 18(51):23-49. doi: 
10.1590/S0103-40142004000200002  

Santos FJS (2009). Cultivo de tilápia e uso de seueflu-
entenafertirrigação de feijão-vigna. UFCG (Tese de 
doutoradoemEngenhariaAgrícola). 

Steel, R.G.D. and Torrie, J.H. (1960). Principles and 
procedures of statistics. A biometrical Approach 2nd 
ed. McGraw Hill Publishers, New York, U.S.A. 

Taiz L, Zeiger E (2004) Fisiologia vegetal. Artmed. 
719p. 

Valencia E, Adjei M, Martin J (2001). Aquaculture efflu-
ent as a water and nutrient source for hay production 
in the seasonally dry tropics. Communications in soil 
science and plant analysis 32(7-8):1293-1301. doi: 
10.1081/CSS-100104113. 

Von Pinho RG, Borges ID, Pereira JLAR, Reis MC 
(2009). Marcha de absorção de macronutrientes e 
acúmulo de matériasecaemmilho. RevistaBrasileira 
de Milho e Sorgo 8(2):157-173. doi: 10.18512/1980-
6477/rbms.v8n2p157.

.
 
 

http://www.minitab.com/

