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Abstract

This study investigated the effects of two basal application rates of monoammonium phosphate (MAP) fertilizer and three
different stocking densities on Milkfish (Chanos chanos) production, using six treatments in a 2 x 3 factorial experiment in
a completely randomized design was studied in brackishwater ponds at the University of the Philippines Brackishwater
Agquaculture Centre, Leganes, lloilo. Treatment, T; (50kg MAP/ha basal and 3,000/ha stocking density) gave the highest
net fish production of 663.11kg/ha, followed by T; (50kg MAP/ha basal and 6,000/ha stocking density) with a mean net
production of 559.16kg/ha. T, (75kg MAP/ha basal and 3,000/ha stocking density) had the lowest net production of 304.09
kg/ha. Generally, treatments with 50kg MAP/ha basal application had higher net fish production than treatments with 75kg
MAP/ha basal application. It is therefore recommended that farmers use any of the stocking densities of 3000, 4,500 and
6,000 at basal application rate of 50kg MAP/ha at the reduced bi-weekly dressing application rate of 30kg MAP/ha for
better milkfish yield.
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Introduction

Herbivorous fish species are low in the food chain, very close to the primary producers (Nwachukwu, 2006). As a result,
they are economic to culture due to their food habit. In the semi-intensive farming system (SIFS) where pond fertilization
is needed to enhance growth of the primary producers, what it takes to successfully rear these fish species are efficient
pond fertilization and appropriate stocking density. Milkfish (Chanos chanos) a dominant fish in the Philippine fish culture
industry, is one of such fish low in the food chain and dependent on the primary producers as food source. Success in the
Philippine milkfish culture is heavily dependent on the growth of various algae since direct supplementary feeding is not
widely practised (Chong et al, 1982). The microscopic algae in combination with microscopic animals form a complex
mixture generally known as lab-lab in the Philippines and this forms the natural food of milkfish. The growth of lab-lab is
enhanced by fertilization (Rabanal, 1949).

Farmers in the Philippines use various types of inorganic fertilizers to enhance growth of these fish food
organisms. However, they show some preference to monoammonium phosphate (16-20-0) fertilizer. The fertilizer is
presently being applied as recommended by Inland Fisheries Project (IFP, 1980); a single basal rate of 50kg/ha broadcast
evenly on the pond bottom during pond preparation for a stocking density of 3,000/ha. The same quantity of fertilizer is
applied bi-weekly throughout the culture period (IFP, 1980). Some farmers believe that this rate of fertilizer application
and stocking density leave a lot of fish food organisms in the pond unconsumed at the end of the culture period; thus
making this system uneconomical and as such a waste.

This study was conducted to evaluate the effect of two different basal application rates of monoammonium
phosphate (16-20-0) fertilizer and three different stocking densities on milkfish production.

Materials and Methods

The experiment was conducted in eighteen (18) 100m* ponds measuring 11.5m x 8.7m of the E-1B series, at the
University of the Philippines in the Visayas Brackishwater Aquaculture Center (UPV-BAC), Leganes, lloilo City. These
ponds were previously used in feeding experiment with Tilapia. Each pond (Figure 1) had a separate 10cm diameter
polyvinyl (PVC) stand-pipe with an elbow joint, connected with a rubber tube of a minicar. The horizontal part of the
stand-pipe led into the diversion canals and projected into the ponds at the other end where they stand on bamboo supports.
They served for both water inlet and drainage by lowering or lifting the elbow, at high and low tides, respectively, till the
required water level was realized in the ponds. Each pond had a separate 10 cm diameter polyvinyl (PVVC) stand-pipe with
an elbow joint, connected with a rubber tube of a minicar. The horizontal part of the stand-pipe led into the diversion
canals and projected into the ponds at the other end where they stand on bamboo supports. They served for both water inlet
and drainage by lowering or lifting the elbow at high and low tides, respectively, till the required water level was realized
in the ponds.

Prior to pond preparation, five random soil samples were collected from each pond at a depth of 10cm for initial
soil analysis. The ponds were totally drained to enable effective repair of dikes, canals and water inlet/drainage stand-
pipes. The projecting ends of the stand-pipes were properly screened with a fine mesh (1mm) nylon net to prevent the entry
of predators and the escape of stocked fish during flooding or draining. The wooden gates of the diversion canals were
provided with wooden slabs and closed with mud blocks for effective soil-sealing to retain water in the canals. These gates
were also provided with semicircular nylon screens of fine mesh size (1mm) at their inner sides to further preclude the
entry of extraneous species into the experimental ponds. Pond bottoms were levelled and allowed to dry to cracking for six
(6) days. This was to eradicate all predators in the pond bottom mud. By the 7" day of cracking, the ponds were saturated
with sea water to about 3cm depth and once more allowed to dry before liming. Agricultural lime (CaCOs) was applied by
broadcasting to each pond at the rate of 500kg/ha as pre-treatment for disease-causing organisms, et cetera and not for
correcting acidity since the soil was not acidic.

Two days later, water was admitted into the ponds to moisten the pond bottom and tobacco dusts were applied by
broadcasting at the rate of 400kg/ha to further eradicate pests. Five (5) days later, the ponds were again flooded to 2cm
depth and dried chicken manure was applied evenly by broadcasting on the pond bottom at 2 tons/ha (PCAR, 1976). The
depth gauges were installed in each pond and the ponds were flooded to initial depth of 5¢cm, five (5) days after application
of chicken manure. Urea was later applied at the rate of 25kg/ha in all ponds to hasten the decomposition of chicken
manure. Three (3) days after urea application, the two basal application rates of 50kg/ha and 75kg/ha of monoammonium
phosphate (MAP) fertilizer were each applied as treatments (Ty, T, Ts) and (T4, Ts, Te), respectively. Water level in the
ponds was gradually increased from 5cm to 30cm and maintained at 30cm level throughout the culture period of 90 days.

A 2x3 factorial experiment was conducted using two levels of basal fertilizer application of monoammonium
phosphate (50 and 75kg/ha) and three stocking densities (3,000, 4,500 and 6000/ha). There were six (6) treatments in all.
Treatment (T;) 50kg/ha basal fertilizer application at a stocking density of 3,000/ha.

Treatment (T,) 50kg/ha basal fertilizer application at a stocking density of 4,500/ha.
Treatment (T3) 50kg/ha basal fertilizer application at a stocking density of 6,000/ha.
Treatment (T,) 75kg/ha basal fertilizer application at a stocking density of 3,000/ha.
Treatment (Ts) 75kg/ha basal fertilizer application at a stocking density of 4,500/ha.
Treatment (Ts) 75kg/ha basal fertilizer application at a stocking density of 6000/ha.

Each treatment was replicated three (3) times and randomly assigned to the experimental ponds. Subsequent dressing
application of monoammonium phosphate (16-20-0) at the rate of 30kg/ha was done bi-weekly throughout the 90 days
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culture period. Milkfish (Chanos chanos) fingerlings with an average weight and length of 2.54g and 6.26cm, respectively,
were used in the study. These were seined from the adjacent UPV-BAC nursery ponds, sorted and counted randomly into
plastic bags containing seawater. Since the nursery ponds and the experimental ponds had a salinity difference of only 2
ppt, the fingerlings were not acclimatized, but directly stocked into the experimental ponds according to the stocking
densities of 3,000/ha, 4,500/ha and 6,000/ha. Fifty (50) fingerlings were taken randomly from the whole batch for
individual weight and length measurements.

A water level of 30cm was maintained in all the ponds throughout the culture period. Water was replenished at
every available high tide or by pumping. A day before each subsequent fertilizer application, 50% of water volume in each
pond was drained and replenished with the next high tide or by pumping. Loss of water through evaporation, seepage and
percolation was replenished by either tidal movement or pumping. Soil samples were collected from each pond before
pond preparation and after fish harvest at five (5) stations from a depth of 10cm, using soil auger. The stations were taken
along an s-shaped path within each pond. The wet soil samples were properly mixed and wet pH taken by the
potentiometric method using the glass electrode pH meter Model 1610A (Black, 1965). The remaining soil samples were
air-dried, pulverized and passed through standard sieve N0.60 and analyzed for dry pH by the potentiometric method (1:1
ratio soil: water) using the glass electrode pH meter. Organic matter was determined by the Walkley wet oxidation method
(Walkley, 1947); available phosphorus by the sodium bicarbonate extraction method (Olsen, et al., 1954) and total nitrogen
by Marco- Kjedahl’s digestion method (Dewis and Freitas, 1970).

Selected physical and chemical properties of the pond water such as salinity, temperature and dissolved oxygen
were measured in-situ in the field once every week between 0600 and 0700hrs. Salinity was measured few minutes before
dissolved oxygen measurement using Goldberg’s T/C refractometer. Water samples were collected once a week between
0800 and 0900 hours and analyzed for pH , using portable Corning’s glass electrode pH meter Model 1610A,; reactive
phosphorus, using the method described by Strickland and Parson (1972). The primary productivity of the ponds were
estimated using the simplified diel oxygen (open method) by Lind (1979) and McConnel et al. (1977). Three in-situ
dissolved oxygen concentrations were taken at 10cm depth on two successive evenings and the interim morning using YSL
51-B D.O. meter. The fish at the end of the culture period of 90 days were initially and partly harvested by seining. The
ponds were later completely drained and remaining fish hand-picked to ensure 100% recovery. Fish in each treatment
group were counted and weighed using a 20kg Ohaus triple beam balance. Net production was obtained by subtracting
weight of fish at stocking from the weight of fish at harvest.

The effect of the different treatments on the milkfish production was determined using the two-way analysis of
variance (ANOVA). Test of significant difference was made using Duncan’s Multiple Range Test (Gomez and Gomez,
1981; Walpole, 1974).

Results and Discussion

Mean weight gain and net production of milkfish at the two basal rates of application of monoammonium phosphate (16-
20-0) fertilizer and three stocking densities are presented in Tables 2 and 3, respectively. Treatment (T;) (50kg MAP/ha
basal and 3,000/ha stocking density) had the highest mean weight gain of 221.04g, followed by T, (75kg MAP/ha basal
and 3,000/ha stocking density) with a mean weight gain of 109.95g. T, (75kg MAP/ha basal and 6,000/ha stocking density)
gave the lowest mean weight gain of 64.969. Statistical analysis showed that T, was significantly higher than all other
treatments (Table2). Factorial analyses showed significant differences between the two basal application of
monoammonium phosphate and the three stocking densities used. Significant higher mean weight gain was obtained at
50kg MAP/ha basal application (136.39g). Similarly, significantly higher mean weight gain was obtained at a stocking
density of 3,000/ha (165.509) than at stocking densities of 4,500/ha (80.64g) and 6000/ha (81.32g). Differences in mean
weight at stocking densities of 4,500 and 6,000 per hectare were not significant.

In terms of net fish production, (Table 3), T, gave the highest net fish yield of 663.11kg/ha, followed by T3 with a
net fish yield of 559.16kg/ha. T, gave the lowest yield of 304.09 kg/ha. Duncan’s Multiple Range Test showed that mean
net production in T, was significantly different from T,, Ts, and Tg but not significantly different from T, and Ts. Factorial
analysis showed significant differences between the two basal application of monoammonium phosphate and the three
stocking densities used.

The significantly higher net fish yield obtained in treatments with 50kg/ha basal compared with those of 75kg/ha
basal application could be attributed to 100% survival and net fish yield among replicates. Differences could also be
attributed to constantly higher phosphorus content of the pond water. Two most important nutrients in pond aquaculture are
nitrogen and phosphorus because these two often are in short supply and limit phytoplankton growth (Boyd et al,2002).
The monoammonium phosphate added to the experimental ponds provided enough phosphorus for good growth of
phytoplankton at that level, hence higher net fish yield in T,-Ts. There was no supplementary feeding in all the ponds,
except pond fertilization. Boyd et al (2002) further explained that phytoplankton can rapidly remove phosphate from water
and phosphorus in phytoplankton may enter the food web culminating in fish or shrimp production. Reham, et al (2007)
asserted that phosphorus availability in pond water influences water quality and the accumulation of nutrients in
phytoplankton, zooplankton, benthos and culture animal. Thus, they asserted that more nutrients passing through plankton
and benthos increased the availability of natural food and stimulating fish production. These findings agree with the higher
primary production in T;-T; compared with T, —T¢ (Table 4).

Water pH in these experimental ponds falls within the range of 7.5 to 8.0 reported by Guerrero (1981) as optimum
for good algal growth in fish ponds. They also fall within the ranges of 7.0 to 8.0, 6.9 to 9.0, 6.5 to 9.0 and 8.0 to 10.0
reported by Huet (1975), Champ et al (1973), Boyd and Lichtkoppler (1979) and IFP Technical Report (1980),
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respectively, as good for fish pond culture. These values are non-toxic to fish and they are kept so low by the presence of
carbondioxide which destabilizes undissociated ammonium hydroxide in solution (Champ et al, 1973). The mean salinity
ranged from 22.02 ppt in T, to 23. 30ppt in T (Table 4). Guerrero (1981) reported that an optimum salinity of 25.0ppt and
above was needed for good algal growth. The milkfish (Chanos chanos) is known to tolerate large changes in salinity such
that it can live in salt pans where salinity was 65.0ppt (Dwivedi and Reddi, 1977). The salinity range in this experiment
was therefore within the tolerance limit for milkfish. Mean temperatures ranged from 22.9°C in T; to 23.4°C in T4 in the
morning (0600-0700hrs), while mean afternoon (1400-500hrs) temperature ranged from 29.6°C in Tg to 30.1°C in T, and
Ts (Table 4). Ranges in temperatures measured in this experiment are within the optimum range of 20°C to 27°C found
good for algal growth (Villegas, 1981; Ikotun, 1981) and within the wide tolerance zone of 8.5°c to 42.7°C (Gerochi et al,
1987; Fortes et al, 1991) necessary for milkfish survival.

Correlation analysis showed highly significant correlation co-efficient (r=0.89) between net fish yield and reactive
phosphorus (Table 5). A high positive but not significant correlation (r=0.71) was obtained between net fish yield and
primary productivity measured by Mc Connell’s Three-Point Method. Net fish yield was also correlated with pH of the
pond water with a correlation co-efficient (r=0.75). Results of correlation analyses obtained in this study were similar to
those obtained by other workers (Almazan and Boyd, 1978; Ikotun 1981; Liang et al, 1981 and Okoye, 1982).

Conclusion and Recommendations

Generally, treatments with 50kg MAP/ha basal application had higher net fish production than treatments with 75kg
MAP/ha basal application, irrespective of stocking density. It is therefore recommended that farmers now use any of the
stocking densities of 3,000, 4,500 and 6,000 at basal application rate of 50kg MAP/ha at the reduced bi-weekly dressing
application rate of 30kg MAP/ha for better milkfish yield.
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Tables
Table 1: Schedule and Rates of Application of (16-20-0) Fertilizer in the Experimental Ponds.
Treatments
Fertilizer Application
(kg/ha) T: T, Ts T, Ts Te
Initial 50 50 50 75 75 75
(Basal)
Bi- weekly 30 30 30 30 30 30
(1% Subsequent)
Bi-weekly 30 30 30 30 30 30
(2" Subsequent)
Bi-weekly 30 30 30 30 30 30
(3" Subsequent)
Bi-weekly 30 30 30 30 30 30
(4™ Subsequent)
Bi-weekly 30 30 30 30 30 30
(5™ Subsequent)
Bi-weekly 30 30 30 30 30 30
(6™ Subsequent)
TOTAL (kg/ha) 230 230 230 255 255 255
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Table 2: Mean Weight Gain (g) of Milkfish at The Two Basal Application of Monoammonium Phosphate and Three
Stocking Densities after 90 Days of Culture Period.

Basal Fertilizer Stocking Density/ha
Application
Rate (Kg/Ha) 3,000 4,500 6,000 Total Mean
50 221.04? 90.44° 97.69° 409.17 136.39°
(Ty) (T) (Ts)
75 109.95° 70.85° 64.96° 245.76 81.92°
(Ta) (Ts) (Te)
Total 330.99 161.29 162.65 654.93
Mean 165.50° 80.65° 81.32° 109.16

ab: Any two means in a column with different superscripts are significantly different (P<0.05)

Table 3: Net Fish Production (Kg/ha) at The Two Basal Application of Monoammonium Phosphate and Three Stocking
Densities after 90 Days Culture Period.

Basal Fertilizer Stocking Density /ha
Application
Rate (kg/Ha) 3,000 4,500 6,000 Total Mean
50 663.11°2 397.72%® 559.16® 1,619.99 540.0°
(Ty) (T2) (Ts)
75 304.09° 308.98° 357.70° 970.77 323.59"
(Ts) (Ts) (Te)
Total 967.20 916.86 916.86
Mean 483.60° 458.43% 458.43% 2,590.76 431.79

aabb: Treatment means with same superscripts in a column are not significantly different (P>0.05).
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Table 4: Mean Percent Fish Survival, Primary Productivity and Some Physico-Chemical Parameters of The Experimental

Pond Water.
Parameters
Treatments | % Fish Primary Reactive Ammonia-
Survival Productivity | Phosphorus | Nitrogen Temperature °C Salinity pH
(ppm) (ppm) (Ppm) (Ppt)
Morning Afternoon
T, 100.0 18.6 0.73 0.06 22.9 29.8 22.02 7.9
T, 97.8 18.7 0.59 0.04 23.0 30.1 22.30 7.5
Ts 95.0 18.4 0.76 0.10 23.0 29.9 22.98 7.6
T, 88.9 15.4 0.32 0.08 23.4 29.7 22.20 6.8
Ts 95.6 17.3 0.25 0.06 23.0 30.1 22.78 7.4
Te 90.6 16.8 0.24 0.07 23.1 29.6 23.30 7.5

Table 5: Correlation Co-efficient (r) Between Net Fish Yield and Reactive Phosphorus and Other Parameters

Correlation
Parameter Co-efficient (r) Remarks (*)
Reactive
Phosphorus 0.89 Significant
Primary
Productivity 0.71 Not significant
pH (Water) 0.75 Not Significant

(*) Significance test is at 5% level of probability.




