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Abstract

Temperature, visibility, pH, dissolved oxygen, total hardness, to-
tal alkalinity, orthophosphate-phosphorus, chlorophyli-a and phytoplank-
ton-zooplanton abundance were measured frequently in polyculture
ponds, of which two ponds were fertilized with urea and superphosphate
(1st treatment); two ponds were fertilized with urea, superphosphate
and supplied with supplemental feed (17% protein) at 3% of fish bio-
mass (2nd treatment), and two ponds were used as control. The experi-
ment extended from September 1992 to February 1993 for two sea-
sons, fall and winter. Data of the two seasons showed that the average
concentration of PO4-P and NH4-N decreased, while, NO3-N increased
from fall to winter in all treatments. No treatment effect was observed
for nitrate (NO3-N), ammonia (NH4-N) in the chemical fertilizer and con-
trol treatments. Phytoplankton and zooplankton abundance were signifi-
cantly different (P<0.05) between treatments, the hightes abundance
was in 1st treatment. Net fish production were 89.2, 599 and 1079 kg/
feddan in control, 1st and 2nd treatments, respectively. )

INTRODUCTION

There are several levels of fish pond management.Production at each level
varies with species, specific stocking, fertilization, feeding and water exchange
rates. To increase fish production, it is necessary to provide more food by increas-
ing inorganic nutrient concentrations, feed or both. Ball (1949) observed that the
closer the fish feed, the more their yield by fertilization. Pather (1969) reported
that, fish supplied with feed usually do not obtain a large percentage of their food
from natural sources. At other times, the use of fertilizer in fed ponds encourages
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excessive plankton blooms.

In this study, concentrations of selected water quality variables were evalu-
ated under two pond management regimes (namely, chemical fertilizer and feed)

during fall and winter.

MATERIALS AND METHODS

Six earthen ponds-0.25 feddan (f) each-were used. Ponds are located at the
Central Laboratory for Aquaculture Research (CLAR) experimental unit. Ponds depth
averaged 0.9 m. Water level was maintained by periodic additions of water from ca-
nal which branched from Ismaelia canal. In September 1992, all ponds were stocked
with 1000 common carp, 150 silver carp and 50 tilapia spp. Average weights were
3.4, 5.0 and 12.0g, respectively. Two treatments and control in duplicate were
studied to evaluate the effect of different managements on water quality. First
treatment (1st) had inputs of urea (46% N), 16 kg/f and superphosphate (15.5 %
P205) 25 kg/f weekly. Second treatment (2nd) had inputs of urea (46%N), 16 kg/f,
superphosphate (15.5 % P205) 25 kg/f weekly, and supplemented feed (17% pro-
tein) at 3% of fish biomass adjusted periodically for weight gain. Fish were har-
vested on 2nd-3rd March 1993. Water quality determinations were made periodical-
ly between September and February every ten days for two growing seasons, fall
and winter.

Water samples were collected with column sampler (Boyd 1979). Visibility
was measured with sechii disk. conductivity with salinity meter, pH with pH meter
234, temperature and dissolved oxygen (DO) with oxygen YSI meter, hardness and
alkalinity by titration, turbidity, ammonia-nitrogen, nitrate-nitrogen, orthophos-
phate-phosphorus were measured according to APHA, 1989.

Water was collected from all water depths for phytoplankton (enumeration-
classification) and chlorophyll-a analysis. Each phytoplankton sample consisted of
500 ml of water measured into a flat bottoed, 10 liter Naglen gar containing formal-
in 5% according to (Boyd 1992). The sample was concentrated by setting. A 1-ml
aliquot of the concentrate was placed into a sedgwick-Rafter counting cell, and each
phytoplankter was identified to algal division and counted with the aid of a compound
microscope (Weber 1973).
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Water samples for chlorophyll-a analysis were filtered through 0.45 microm-
eter pore size Millipore filter, the pads were then acetone extracted in darkness at
40C for 24 h. Chlorophyll-a concentration was calculated as suggested by Weber
(1973). Water samples for zooplankton enumeration and classification were filtered
through net 8 micrometer mesh size, the same procedure for counting phytoplankton
were used with zooplankton. Statistical analysis of data obtained was carried out
according to SAS (1989).

RESULTS AND DISCUSSION

Water quality data collected during the study are summarized in Table 1. Tem-
perature averages were 24°C in fall and 14°C in winter.

In fall, average dissolved oxygen content of watter was similar in 1st and 2nd
treatments (P<0.05), whereas, during winter DO concentrations were similar
(P>0.05) for all treatments.

Average seasonal concentration for orthophosphate in fall was the same in 1st
and 2nd treatments (P>0.05) and was higher than the control (P<0.05).

There was a build-up of orthophosphate in fall pond water in all treatments
with time, although PO4-P dosage was 0.5 mg/1/week, the final concentration of
PO4-P in fall reached 1.0, 1.07 and 0.73 mg/1 PO4-P in 1st, 2nd and control treat-
ments, respectively. Generally, orthophosphate concentration was higher in fall
(0.73-1.07 mg/1) than that of winter (0.55-0.81 mg/1). Orthophosphate concen-
trations were greatly reduced (P<0.05) in 2nd treatment during winter (0.55 mg/
1). Total alkalinity was higher during winter (300-425 mg/I caco3) than that of fall
(229-237 mg/1 caco3) due to the reduced photosynthetic activity and uptake of
HCO3 from the ater. The same trend was observed for total hardness among all
treatments. Therefore, alkalinity and hardness mg/1 as caco3 decreased, conse-
quently, the concentration of phosphorus increased.

In fall, ponds fertilized with urea and superphosphate had less concentration of
nitrate as compared to ponds fertilized with urea, superphosphate plus supplemented
feed (P<0.05). The same trend was observed with ammonia-nitrogen. However, no
treatment effect was observed for nitrate (NO3-N) and ammonium (NH4-N) in the
chemical fertilizer and the control treatment. In winter, the concentration of nitrate
(NO3-N) increased, while, that of NH4-N decreased compared to the chemical ferti-
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lizer, whereas, chemical fertilizer plus treatment decreased NO3-N and increased
NH4-N. The major source of ammonia in pond water was direct excretion of ammo-
nia by fish (Tucker and Boyd 1985) and by urea inputs which were applied in ferti-
lizer. The concentration of NH4-N increased in the 2nd treatment about 20% more
than in the 1st treatment which may be due to increased ammonia production in di-
rect proportion to the feeding (Boyd 1989).

Seasonal trends in phytoplankton abundance (Table 2) showed that, in fall, to-
tal number of phytoplankton was significantly higher than that of winter in all treat-
ments. The respective decrease in phytoplankton abundance during winter was
71.93, 70.73 and 36.2% of that of fall in 1st, 2nd and control treatments, respec-
tively. These trends are related closely with total alkalinity which increased in win-
ter 31.2, 42.19 and 57.9% than the alkalinity in fall in the 1st, 2nd and control
treatments, respectively.

In fall and winter seasons, total number of phytoplankton was significantly
different among treatments. The chlorophytes were numerically dominating on sam-
pling dates followed by euglena, cyanophytes and then chrysophytes.

The total amount of phytoplankton was 279-727 x 103 and 178-204 x 103
organisms/ml during fall and winter, respectively. Estimates of phytoplankton
passed on chlorophyll-a analysis are presented in Table 2. In fall, concentration of
chlorophyll-a was significantly the highest in 1st treatment than in 2nd treatment
followed by control ponds. The concentration of chlorophyll-a decreased from fall to
winter in 1st and 2nd treatments, while, there was no significant difference in con-
trol ponds among the two seasons. In winter, there was significant difference be-
tween concentration of chlorophyll-a in 1st and 2nd treatments. These trends are
related to decrease of total phytoplankton numeration. The equation obtained in the
present study relating phytoplankton abundance /ml and chlorophyll-a (r2 = 0.292)
was

Y = 0.604X + 4.5 where:

X - phytoplankton (number/ml)
Y - chlorophyll-a (u/l)

4.5 - constant number

Seasonal trends in zooplankton abundance (Table 3) showed that, in fall and



ZEINAB ATIA NAGDI

1168

(50°0<d) Iuaiayip A[luedyiubis J0U aJe 193139] dwes ayl Yum suespy)

o¢e €06 qse avee egee 2/8 Jsquinu |10
ez 900 q00 qt eg 400 BpOJRIISO
arl eGt arl qg8¢€lL 2274 o8y epodado)
op eze qol 514 e6y qee 24320pE|D
qel Bge oLl e9¢ e6¢g 29 184130y
pady + Baun + eain + paay + eain + ealn +
ajeydsoydiadns | ajeydsoydiadns | |013u0d sjeydsoydiadns | ajeydsoydiedns | 01302 sia18wWweled
123UIM 1184 uosess
*(1/ wslueblo) sduepunge uopjue(dooz uesy "¢ s|qeL
*(S0°'0<d) uaJiayip ARuediIuBIS J0U Ble 19)19] dWes 3yl YIm Suesiy
az’elLl eg /2l arzLl a6'v2€ L9'EbY 9L0°€2L | (1/M) e-ikydosoy |
qo81 ey02 2821 qs19 YA 6.2 Jagquinu |e10]
20¢ qsy BgS BGGL qgel 2/8 eus|Bng
qpyl e6ylL o1t qege eyEeS 2651 sebje uaaln
e/ q¥ qs qly ely o£2 aefje uaalb anig
eg q9 eg e9l 28 qol swoleiq
pady + eain + Baun + paay + eaun + eain +
ajeydsoydiadns | ajeydsoydiadns | |013u0d a)eydsoydiadns | aieydsoydiadns | [043u00 siajawe.ed
193UIM 1184 uoseas

(Jwy cOlL X wisiueBio) souepunge uopjue|dolAyd ueap ‘2 8|qeL



1169

WATER QUALITY UNDER DIFFERENT POND MANAGEMENT

"(50°0<d) 1uataylp Ajuedyiubis Jou aie 49119 SWES Y} YIM UBsp

eLz ag'ol qzLl (3/6>) uononpoud
e00L 929 qes ajel |BAIAING
BE6'901L q1'/8 26¢£°1L8 (6) bram abesany
*dds eideji].
€9/2 q26°'62 082°0% (3/6%) uonanpo.d
92’89 e00L eQol 91e1 |BAIAINS
€699 qz'eel qel’00L (6) yblom sbetany
dies 1aAjIS
828/ 495'80S RTAVAS (3/6%) uononpoud
qs'et BE'09 foloard 4 3lel |BAIAING
Bl6E a8 olLe 26°12 (B) wybBiom sberany
dieds uowwo)
paay + eaun + ajeydsoydiadng ealn + aieydsoydiadng [043U0D si91swe.led sapads

|0J3U0D pue pasy snid JazI[13Ia) [BDIWBYD ‘18ZI|I}Ia) [edIWBYD PaAISdaL spuod Joj BlEp

‘spuod
uononpold ysi4 ' 3|qel




1170 ZEINAB ATIA NAGDI

winter, total number of zooplankton was significantly higher in 1st treatment than in
2nd and control treatments. Zooplankton abundance declined from fall to winter in all
treatments. Copepoda, the main species in all ponds, reaqhed 72, 61 and 55% of to-
tal number of zooplankton in 1st, 2nd and control treatments, respectively.

Net fish production, percentage of survival and mean body weight of fish at
harvest is shown in Table 4. Fish yield in ponds receiving nitrogen and phosphorus by
chemical fertilizer was roughly nine times more than those of control ponds. Fertili-
zation plus feeding increased fish yield to even higher levels than those achieved
with fertilization alone. These findings agree with those reported by Hepher (1962
.and 1963). In polyculture of Indian major carp and Chinese carps, the production
was 420 kg/f in the control ponds and 718.5 kg/f in ponds receiving urea and sup-
plemented feed (Chakrabarty et al. 1975). A net production obtained 1773.5 kg/f in
carp polyculture ponds using urea, triple superphosphate and potassium. Olah et al.
(1986) reported on yield in carp polyculture with different treatments as following
1.47, 4.37 and 7.56 kg/f day for control ponds, mineral fertilization. The produc-
tion in carp polyculture with three treatments was 183.61, 434.45 and 719.75 kg/f
in control, triple superphosphate and triple superphosphate and urea, respectively
(Yusoff 1988). The resultes in this study showed that the higher net production and
average individual fish weight were in 2nd treatment then, in 1st and the control
ponds. The production in the 2nd treatment was 2.15% times more than 1st, and
14.46% more than control, and in 1st was 6.72% more than control ponds.

The average weight of silver carp in 2nd treatment was higher than in 1st
treatment (P<0.05), whereas, mineral fertilizer only was used, fish depended on
natural feeding (Phyto-zooplankton and benthos), the competition between them de-
creased the individual weight of fish, espicially silver carp.
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