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Abstract

The effect of two sources of water, fresh water and drainage wa-
ter on some microelements (Fe, Mn, Cu, B, Mo, Pb, and Zn) in fish farm
was studied. Six earthen pods (0.36 ha each) were stocked with Nile tila-
pia, mullet and commone carp. Each treatment was replicated in three
ponds. Ponds were subjected to chemical fertilization (urea-
superphosphate) plus artificial feeding. Results showed that drainage wa-
ter was significantly higher than fresh water in Fe, Mn, B and 7n concen-
trations, while, concentrations of Cu, Mo and Pb were not significantly
different between the two water sources (P>0.05). No significant effect
on all microelements in the surface layer was noticed except a significant
increase in Cu and B with fresh water treatment. Drainage water treat-
ment increased significantly Pb. In the subsurface layer, only B increased
significantly with fresh water. Drainage water did not show significant ef-
fect on all microelements. Phytoplankton abundance was better with
drainage water. Ponds supplied with this source of water had higher net
fish yield (1570.7 kg/0.36 ha) than ponds supplied with fresh water
(1305.1 kg/0.36 ha). Net fish production of alf polyculture species was
significantly different among treatments except for common carp.

INTRODUCTION

Because of shortage of better quality water due to current competition be-
tween agriculture and aquaculture, it has been necessary to find another available
supply for water instead of using Nile water which has been forbidden to be used by
fish culture by Law. Drainage water is one of the wealthiest waste water that could
be treated and re-used to serve in aquaculture development (Amer and Venderzel
1983).
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The present study was carried out to study the effect of water sources (fresh
and drainage waters) on some microelements dynamics in pond waters and soil
chemistry and on fish production.

MATERIALS AND METHODS

The present study was conducted to determine the influence of two water
sources, fresh water and drainage water, on the dynamics of some microelements
(Fe, Mn, B, Mo, Pb, and Zn) in pond water, soil surface layer (0-20 ¢cm) and subsur-
face layer (20-40 cm). The effect of water source was also studied on phytoplank-
ton abundance and fish production.

Six earthen ponds (0.36 ha each) with average depth 0.9m were used. Each
treatment was replicated in three ponds. Ponds are located on the experimental unit
at the Central Laboratory for Aquaculture Research (CLAR) - Abbassa, Sharkia Gov-
ernorate.

In the first treatment (fresh water source), ponds were supplied with fresh
water from El-Gadoon canal branched from Ismaelia canal (salinity0.16g/1). In the
second treatment (drainage water source), ponds were supplied with drainage water
from El-Wady drain (salinity 0.38 g/1).

Ponds were stocked with Nile tilapia (Oreochromis niloticus), Mullet (Mugif
cephalus) and Common carp (Cyprinus carpio), with average weight 11.4, 12.5 and
24.5g, respectively. The respective stocking rate was 8000, 800 and 350 fish/ha.

Ponds were subjected to chemical fertilization biweekly with superphosphate
(15.5% P,05) at the rate of 90 kg/ha and urea (46% N) 45 kg/ha. Supplementary
feed (11% protein) was used at rate of 3% of the fish body weight. The feeding load
was adjusted according to fish growth and biomass.

Every ten days, water samples were collected from all ponds with water
sampler during thev cultivation period from 15 April to 5th October 1989.

Water was analyzed monthly for Ph, ammonium, Ca, Mg, total phosphorus,
CO3, HCO3, total hardness and salinity. Microelements (Fe, Mn, Cu, B,. Mo, Pb and
Zn) were measured every twenty days (APHA 1985).

Soil samples were collected before filling and after draining the ponds at two
depths higher layer from 0 to 20 cm and lower layer from 20 to 40 cm (Jackson
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1973). The same microelements were determined using Atomic Absorption accord-
ing to Lindsay and Norvell (1978).

Phytoplankton abundance and chlorophyll-a were analyzed according to Boyd,
1985.

Ponds were harvested in the period form 23 to 25 October 1989. Results
were analyzed using ANOVA and Duncan's test according to SAS, 1987.

RESULTS AND DISCUSSION

Average concentrations of microelements in pond water treated with the two
sources are shown in Table 1. Data showed that there was no significant different in
average concentration of Cu, Mo and Pb in pond water between fresh and drainage
water. However, the average concentration of Fe, Mn and Zn were significantly
higher (P<0.05) in the drainage water than in fresh water, the average of B conce-
tration was highly significant (P<0.01) in drainage water.

Table 1. Average concentration of microlements in pond water (mg/l).

pond water Fe Mn Cu B Mo Pb Zn

Fresh water [0.52 b | 0.004 b |0.026 b | 0.006 b |0.002 a | 0.002 a 0.013 b
Drain water | 1.08 a | 0.049 a |0.024 a2 |0.569 a |0.004 a | 0.003 a 0.025 a

Mean with the same letter in column are not significant different (P>0.05).

The comparison between the average concentration of microelements in sur-
face and subsurface layer of pond soil after supply with fresh water and drainage
water is presented in Table 2 which shows that, in the surface layer, Fe, Mn, Mo
and Zinc concentrations were not significantly different before and after fresh
treatment. The concentration of Cu and B increased significantly in the surface layer
after fresh water treatment, whereas, concentration of Pb was significantly higher
by drainage water treatment.

In the subsurface layer of pond soil (20-40 cm), after supplying with fresh
water, Fe, Mn, Cu, Mo, Pb, B and Zinc concentrations did not increase significantly.
Boron concentration increased significantly .

Regarding the concentration of Fe, Mn, B, Mo, Pb, and Zn in drainage water,



354 ZEINAB ATIA NAGDI AND I. SHAKER

Prandt (1964) reported that 0.9 mg/l Fe was the safe level for fish, and 1 mg/I Fe
was considered safe to aquatic life (Fisheries Advisory Commission 1979). The safe
levels of copper 0.025 mg/l, lead 0.1 mg/l, zinc 0.1 mg/l were recommended by
the United States Environmental Protection Agency (1971). Chen et al. (1985) sum-
marized concentration of microelements considered safe to aquatic life by the Envi-
ronmental Agency of the Japanese Government as follows : iron 0.3 mg/l, Zinc
0.1mg/| boron 0.4 mg/|, lead, 0.1 mg/l, copper 0.025 mg/l, Manganese 0.1 mg/I
and Zinc 0.01 mg/l. Besonof et al. (1987) reported that encentration of iron 0.02
mg/Il, Zinc 0.01 mg/I and Boron, 0.3 mg/l was the optimal for warm water fish.

Fish in the present study were not affected by concentrations of microeleme-
nts, however, Fe exceeded the safe levels. This concentration (0.52 - 1.08 mg Fe/
1) is encountered for the higher alkalinity of water. Other elements Mn, Zn, Cu, B,
Mo and Pb were not higher than the safe limits for fish.

Table 2. Average concentrations of microlements in pond soil (mg/100 g soil) in
each layer supplied with the two water treatments.

Befere treatment Fe Mn Cu B Mo Pb Zn
0-20cm F 56.00a| 3.73a | 10.96a | 18.66a | 1.16a | 26.30a 6.93a
0-20 cm D 54.60a | 3.830a | 12.10a | 20.90a | 1.20a | 22.20a 6.33a

20-40 cm F 62.30a| 3.86a | 11.13a | 20.00 | 0.86a | 20.06a 6.73a
20-40 cm D 60.00a | 3.83a | 12.33a | 23.40a | 0.70a | 17.602 6.83a
After treatment
0-20cm F 56.83a| 3.85a | 11.73b | 19.01b | 1.22a | 26.38a 7.10a
0-20 cm D 55.91a| 3.96a | 13.78a | 22.92a| 1.41a | 2231b | 6.48a
20-40 cm F 62.51a| 3.96a | 11.79a | 20.22b | 0.96a | 20.10a 6.86a
20-40 cm D 61.33a| 3.99a | 13.96a | 25.80a | 0.80a | 17.80a 7.00

Means with the same letter - in column - are not significantly different (P>0.05).
F = Fresh water
D = Drainage water

Table 3 shows that, phytoplankton is more abundant in the drainage water
treatment 6790 organisms/ml represented by 49% chlorophyta, 30.7% pacilario-
phyta and 19.6% cyanophyta. In the fresh water treatment, phytoplankton density
was 4730 organism/mi respresented by 42.5% chlorophyta, 32.3% pacilariophyta
and 25 cyanophyta. Chlorophyll-a concentration in pond water was 110.44 and
190.53 p/l in fresh water and drainage water treatment, respectively.
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Phytoplankton abundance and chlorophyli-a concentration were significantly

higher in the drainage water than in the fresh water (P<0.05).

Table 1. Average concentration of microlements in pond water (mg/1).

treatment chlor. paci. cyan. total number | chlorophyll-a

Fresh water | (1406-2615) (1322-1734) (759-1607)| (4032-5427) (129.1-91.78)
mean 2011 b 1528 b 1183 b 4730b 110.44 b

drainage water| (3153-3501) (1973-2197) (1260-403)| (6610-6970) (147.8-173.2)
mean 3327a 2085 a 1331 a 6790 a 160.5a

chlor = chlorophyta paci = pacilariophyta  cyan = cyanophyta
Mean with the same letter in column are not significant different (P>0.05).

Higher concentration of iron, manganese, boron and zinc in the drainage water
may be suitable for phytoplankton abundance (El-Ayouty and Awad 1976 and Salah
1986).

Average net fish production is presented in table 4. Results showed that, the
total fish production in ponds supplied with drainage water (1570.7 kg/0.36 ha) was
significantly higher than production of ponds supplied with fresh water where the
production was (305.1 kg/ 0.36 ha) in drainage water treatment. Therefore, fish
production increased by 265kg about 20% above that of the fresh water treatment.
Tilapia, mullet and silver carp production increased significantly in drainage water
treatment, whereas, common carp production did not increase significantly. Common
carp consumed primarily artificial feed more than phytoplankton in both fresh and
drainage water treatment. Manandhar (1977) reported no effect on common carp
growth rates as a result of increased phytoplankton abundance in ponds. Shaker
(1992) reported that concentration of Fe 0.98 mg/l, Mn 0.05 mg/l, B 0.53 mg/I, Pb
0.004 mg/l and Zng g9 Mg/l in a mixture of Nile plus drainage water gave high
phytoplankten abundance and chlorophyll-a concentration, fish production increased
18.9% above that of the Nile water. We concluded that drainage water could be used
in aquaculture if the microelements concentrations in the region are similar to those
shown in this study.

Table 4. Average fish production (kg/0.36 ha).

treatment | Tilapia Mullet  |silver carp common carp | total production
Fresh water | 660.1 b 102.5b 321.7 b 2209 a 1305.1b
Drain water | 804.4 a 135.7 a 428.1 a 202.6 a 1570.7 a

Mean with the same letter in column are not significantly different (P>0.05).
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