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Abstract

The Initial feeding regime of cultured shrimp, Penaeus monodon, in many semi-
intensively managed farms in Sri Lanka is based on intuition. This study was
conducted to evaluate feed management strategies employed during the first
month of the culture cycle (the period of blind feeding) in five selected, semi-
intensively managed shrimp farms located in the North West of Sri Lanka; three
earthen ponds (0.3 — 0.5 ha) in each farm were selected. Feed types, the ration,
the feeding frequency and the adjustments made to feeding regime in each farm
were recorded weekly. The Mean body weight and the mean % specific growth
rate (%SGR) of shrimp cultured in each farm were calculated after 30 days of

culture cycle.

Blind feeding was implemented in all the farms from the date of stocking of shrimp
post larvae up to the first 30 days of culture. The feed ration among farms varied
significantly with a range of 4.0 — 7.3 kg/day/100,000 post larvae (Oneway
ANOVA, p<0.05). The farmers did not consider stocking densities of shrimp post
larvae as an important factor when calculating the feed ration. A correlation was
not found between the mean %SGR of shrimp and the amounts of feed given during
the blind feeding period (Pearson correlation, R=-0.15; p=0.8). The weight gain
of shrimp also did not correlate with the amount of feed given during the period
of blind feeding (Pearson correlation, R=-0.33; p=0.6). At the end of the blind
period, the mean body weight and the mean %SGR of shrimp at the end of the
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blind feeding period in selected farms varied from 2.0-3.3g and 2.6-3.9 day*
respectively. The early life stages of shrimp may be more dependent on natural
productivity of the pond environment for food rather than on formulated feed.
Therefore, there is a possibility for reduction of the amount of given feed during
the initial stages of the culture cycle without compromising the growth of shrimp

post larvae.
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Introduction

Shrimp farming in Asia has been developed steadily over the last four decades in
response to the increasing world market demand. At the same time, shrimp
production systems of many countries changed from ‘extensive’ towards
‘intensive’ with increasing inputs of high quality feed and good water quality.
Though farmers pay more attention to the nutritional quality and price of feed, on
farm feed management is often neglected (Nunes, 2009; Tacon et al., 2013). On
farm feed management techniques in tropical shrimp culture are mainly based on
intuition. To a large extent, this is because most aquaculture research has been
conducted in developed countries with temperate species (Nunes and Parsons,
1999).

Feeding strategies in shrimp culture range from the use of fertilizers and simple
supplementary feed mixtures to water stable pelleted shrimp feeds (Tacon, 1993;
Mohanty, 2001; Nunes, 2009). The aim of feed management at the farm level is
to make available the best quality formulated feeds to the animals, in the required
amounts at the right times and places (Akiyama & Chwang, 1989; Jorry, 1995;
Tacon et al., 2013). When feed arrives at the farm, methods of feed presentation,
feeding rate and frequencies are the three main areas where much improvement
can be made (Akiyama & Chwang, 1989; Hasan, 2001). Improvements in feed
consumption can be achieved by feeding at a time when it can be used most
efficiently. For most of the cultured shrimp species, feeding tables relating to body
size and ration size as well as recommendations on feeding methods are available
(Kongkeo, 1997; Cruz, 1991; Hung & Quy, 2013). However, the application of
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such recommendations are questionable at the early stages of the culture cycle as
farmers cannot readily monitor the growth, survival and biomass of shrimp and
their feed consumption. In addition, information on feed management often
requires adjustments at each farm as conditions change from farm to farm. Feed
demand cannot be readily estimated using feed monitoring trays during the first
few weeks of culture cycle and therefore, available option for farmers is to practice
blind feeding. Generally, pond water is not changed during the first month of the

culture cycle.

According to De Silva and Davy (1992) the most appropriate approach to manage
feed in aquaculture ponds would be to evaluate the current feeding practices and
feeds offer rather than to develop new diets which are completely alien to farmers.
This study was carried out to evaluate feed management strategies during the blind
feeding period of the culture cycle in shrimp farms located in North Western

Province of Sri Lanka with a view to suggest possible improvements.

Methods and materials
Sampling sites
Five commercial shrimp farms located in Thoduwawa, Madurankuliya and Palawi

in the North West of Sri Lanka were selected for this study. The physical

characteristics of the farms selected are given in Table 1.

Table 1. Physical characteristics of the selected shrimp farms
(M1, T1, M2, T2 and P are selected farms)

P

Puttalam
lagoon

8
11

03

Character M1 T1 M2 T2
Madurankuliya Thoduwawa Madurankuliya Thoduwawa Palawi
Water Dutch canal Dutch canal  Dutch canal Dutch canal
source
Size (ha) 10 28 12 1.5
No. of 12 18 16 04
ponds
No. 03 03 03 03
studied
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Pond size 04-05 0.4-05 04-05 0.3-04
(ha)

Stocking 25 20 30 15
density

(post

larvae m?)

Age of plsat 20 20 20 22
stocking

0.3-05

24

22

Three rectangular, earthen ponds from each farm were randomly selected for this
study. No attempt was made to interfere with the ongoing farming practices in the

selected farms and the study was carried out from February to March, 2012.

Farm management

The ponds were fertilized with inorganic and organic manure before stocking of
post larvae. In brief, 12 — 20 kg ha urea and 16 kg ha™ triple super phosphate
were applied into the ponds. Cow dung and chicken manure at a rate of 250 — 300
kg ha were applied to Farm T2. Each pond was stocked with P. monodon post
larvae purchased from three commercial hatcheries. The pond sizes and stocking

densities are given in Table 1.

The farms were weekly visited and all the feed management practices employed
were recorded. The farm owners and managers were informed to record all day to
day management procedures employed i.e. feed type, ration, feeding frequency,
mode of application and other management measures such as addition of
fertilizers. The shrimp were fed with a widely used, commercial pelleted feed. The
percentage protein, lipid, ash and moisture levels in commercial shrimp feed were

42,9, 12 and 10, respectively.

Shrimp growth and feed utilization

After 30 days of stocking, the shrimp in all the experimental ponds were sampled
using a cast net. Sampling was done in the late evening covering several points
throughout the pond. In each pond, more than 200 shrimp were sampled and
weighed using a portable balance (Model SK 1000, NAD). The average body

weight of shrimp at each pond was calculated according to the following formula:
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Average body weight = Weight of sampled shrimp / number sampled. Data
collected from three ponds of one farm were used to obtain mean body weight of
shrimp for that particular farm. A computation reflecting the growth as percent of
body weight were made using the specific growth rate as follows: percentage
specific growth rate (%SGR) = InW, — In W1 / t, — t1 X 100, where W, = average
body weight at current sampling; W1 = average body weight at previous sampling
(W1 was considered as zero in this study); t; = days of culture at previous sampling

(t1 was considered as zero in this study); t, = days of culture at current sampling.

Pond water quality

The dissolved oxygen content (DO), pH value, salinity, turbidity and water
temperature were weekly measured in situ using a water quality checker (Model
WQC — 22A, TOA Electronics Ltd., Japan). Ammonia, nitrite, nitrate and total
phosphorus levels (Parsons et al., 1984; APHA 1995) of experimental pond water
were measured weekly at the laboratory.

Results

Blind feeding

The average weight increment of shrimp after the blind feeding period varied
between 2.0 — 3.3g showing high variation in growth at the initial stages of the
culture cycle in different farms (Figure 1). The highest and lowest average weights
were recorded in the farm T1 (3.3g) and M1 (2.0g), respectively.
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Figure 1. Average weight * sd of shrimp in each selected farm after the blind
feeding period
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The blind feeding strategies considerably varied between farms (Table 2). Feed
given at the first month of the culture cycle varied between 120.8 — 219.8 kg/
100000 post larvae. Farm P had the highest feeding rate (7.9 kgday*) while farm
M2 had the lowest rate (4.3 kgday*) during the first month of the culture cycle
(Figure 2). The post larvae reared in farms T1 and P were given a significantly
higher amount of feed compared to that of the other farms during the blind feeding
period (one way ANOVA, p<0.05). The average weight of shrimp after the blind
feeding period did not correlate to the feed amount given during the same time

period (Pearson correlation, R=-0.33; p=0.6).

Table 2. Feed amounts given in selected shrimp farms during the blind feeding
period

Farm M1 T1 M2 T2 P

Total feed 126.8%°+40  198.9%°+20  120.84°+24  131.5%+9  219.8°+10
given (kg/

10 pls)

Feeding rate  9.45%+2.1 14.7°+2.6 8.3°+1.4 9.74%+2.7 16.23°+3.8
(kg/day/ha)
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Values with different superscript are significantly different from each other (One

way ANOVA using Scheffe'e comparison of means; p < 0.05); pls - post larvae

No correlation was found between the amount of feed given with the initial

stocking densities of shrimp post larvae during the blind feeding period. Farm M2

with the highest stocking (30pls/m?) had the lowest feeding rate.

Figure 2. Fluctuation of mean feed given with respect to stocking density
during the blind feeding period against initial stocking densities of shrimp post

larvae
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The mean percentage SGR day* of shrimp (Figure 3) varied between 2.9 - 3.5 and

it did not have a correlation with feed amount given during the same period

(Pearson correlation, R=-0.15; p=0.8).
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Figure 3. Mean percentage SGR day™ +SD of shrimp against feed amount
given during the blind feeding period in each selected farm
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Pond water quality

The dissolved oxygen, pH value, salinity, temperature, ammonia and nitrate
concentrations in experimental pond water were not significantly different
(Oneway ANOVA, p>0.05). Significantly higher turbidity levels were observed
in pond water in farms T1 and P while significantly lower nitrite levels were
observed in farms M1 and T2 (Oneway ANOVA, p<0.05). Significantly lower
phosphorus levels in pond water were detected in farms M2 and T2 (One way
ANOVA, p<0.05).

Table 3. Mean % sd of physico-chemical parameters during the blind feeding
period in shrimp culture ponds

Parameter FarmM1 FarmT1 FarmM2 FarmT2 FarmP

DO (mg/l)  44°%x12 4.0%+03 51°+04 44°+03 4.82+07

pH 792+03 80%x03 79%?x01 842%x02 83%x0.1

Salinity (ppt) 24.8¢+0.7 255 @ + 252 & + 237%+15 264 °
0.7 12 2.4
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Turbidity 175 +41 268°+15 16.22+64 16.72+1.1 28.1°+53

(NTU)

Temperature 28.42+0.8 30.12+05 30.6*°+£03 29.7+11 281 ? %

(%) 0.6

Ammonia 0.182+00 009 2 = 009 # £ 0.192x0.0 0.17 @& =

(mg/l) 0.0 0.0 0.0

Nitrite (ug/l)  16.1® + 205%+6.3 20.7°+6.7 14.0°+36 245*+37
9.1

Nitrate 0.21*+£0.1 0.182+0.6 0.16°+0.1 0.13*+0.2 0.252%0.7

(mg/l)

Phosphorus 143+014 09 * + 03 P + 0.3°+007 12 @

(mg/l) 0.30 0.10 0.24

Means with different superscripts in each row are significantly different (p<0.05)
as determined by oneway ANOVA followed by Tukey’s pair wise comparison of

means.

Discussion

In all the farms supplementary feed was given from the time of stocking
irrespective of the quantity of fertilizer used and/ or natural food availability. The
farmers did not have a methodology to assess the natural food availability in
culture ponds and also there is no standard method to calculate the ration size
during the initial stages of the culture cycle. Samocha and Lawrence (1992)
suggested to calculate the daily feed requirement of post larval to juvenile shrimp
based on a kg/ha/day basis rather than on the biomass of the shrimp. The feeding
rates in shrimp culture ponds with 24-30 pls/m? ranged from 8 — 16 kg/ha/day in
the present study. The feeding rate in nursery ponds of another widely cultured
shrimp species, P. vannamei at a stocking density of 150 — 200 pls/m? were 13.1
kg/ha/day in Ecuador (calculated according to Duenas et al., 1983). Accordingly,

during this study young P. monodon seemed to be over fed by the farmers.

Although some of the water quality parameters significantly varied among farms

they were within the optimum ranges for cultured shrimp according to Poernemo,
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(1990); therefore, those variations of water quality might not have a significant
impact on shrimp larval growth or feed consumption during time period of the
present study. Water quality deterioration during the initial stages of farming
cannot be expected as the stocked animals are small and their metabolism rate and

amounts of supplementary feed given are low (Tseng et al., 1998).

The lack of correlation between SGR% of shrimp with the amount of feed given
indicates the importance of the availability of natural food for the growth of post
larval shrimp. The availability of benthos and other food organisms may have
significantly contributed to the growth of shrimp during the initial stage of the
culture cycle (Rulbright & Harvell, 1981; Anderson et al., 1987; Cook & Clifford,
1997; Shishehchian & Yusoff, 1999). However, the contribution of natural pond
productivity to the nutrition of shrimp decreased as stocking density increased
(Apud et al., 1980; Maguire and Leedow, 1983). Farm T2 with the lowest stocking
density (15 pls/m?) recorded the highest %SGR (3.9/day) during the blind feeding
period. This farm was fertilized using cow dung and chicken manure, and this
practice might have increased the natural productivity in the pond. Shrimp are
opportunistic feeders and are able to harness food particles suspended in the water
column (e.g. phytoplankton, zooplankton, microbial flocs, organic detritus, etc.)
and food organisms living in the bottom of the pond (e.g. plant and animal biota),
in addition to the formulated feeds provided (Robertson et al., 1993; Nunes, 2009).
Therefore, adding large quantities of high valued nutritious feed without giving
due consideration to natural productivity of culture water is a waste of resources

and should be minimized in semi-intensive shrimp culture.

It is obvious that there is no acceptable method for determining the initial feeding
rates. Farmers believe excess feed used during the initial stages of the culture cycle
would help to promote the algal bloom in pond water. The use of expensive
nutritious feed as a fertilizer is questionable environmentally and economically. It
is important to train the young shrimp to accept formulated feed for the expected
fast growth at later stages and therefore the availability of sufficient formulated
feed could be essential in intensively managed ponds. According to Qingyin et al.

(1995) Chinese shrimp farmers provide little or no feed at the first few weeks in
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semi intensive shrimp culture ponds and this practice could be recommended for

Sri Lankan shrimp farms that are managed under semi-intensive systems.

The feed intake pattern and consumption rate of shrimp varies widely under
different agro-climatic conditions (Tacon et al., 2013; Hung & Quy, 2013).
Therefore, a site specific standardized feeding program is essential for effective
feed management (Mohanty, 2001). The results of this study could be used to
prepare guidelines for such on farm feed management strategies for semi-
intensively managed P. monodon grow-out ponds in the North West of Sri Lanka.
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