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Executive Summary

Project Title Commercial Seed Production and Culture of Blue Swimming Crab (Portunus

pelagicus Linnaeus, 1758)

Proposer’s name, organization, and telephone/fax number/e-mail address
Dr. Varin Tanasomwang
Samutsakhon Coastal Fisheries Research and Development Center
Tumbon Khok-Kham, Amphur Muang, Samutsakhon 74000, Thailand
Tel : (034) 857136 Fax : (034) 857138  E-mail : scadc@ji-net.com

Problem statement and importance

Blue swimming crabs are valuable fisheries resource and economically important
species. Besides the crabs are popularly consumed by domestic people, they are used as raw
material in food canning for exportation. Those crabs are totally catched from the sea. At
present, the sea production does not reach the market demand. Aquaculture of the blue
swimming crabs has to play another important role in increasing the production. However,
knowledges or informations concerning breeding and culture of this species are rare. The
main problem that these animals still can not be cultivated in commercial scale, because they
are carnivorous, fierce and reliance on molting for their growth. When they are put densely
together in captive, the smaller and weaker (during molting) ones are catched to be feed of the
stronger ones. Moreover, infectious diseases are other causes of high mortalities especially in
zoea stage. These result in low survival rate of cultivated crabs. Therefore, in development of
the aquaculture technology, researches must be done to find out some methods and/or factors
that will increase efficiency of the production. Especially the survival rate of farmed crabs and

cost of investment are reasonable for running the business.

Objectives
1. To develop technology of commercial seed production of blue swimming crab
2. To develop technology of commercial culture of blue swimming crab

3. To develop artificial feed for commercial culture of blue swimming crab

Methodology (experimental design, measurement, sampling, analysis, etc.)

Experimental design, observation/examination and analysis of samples in the field and
in the laboratory are methodology mostly used in this research project. These are used to find
out some suitable methods and/or factors in management of environment, feed and feeding as
well as disease control during seed production and culture of blue swimming crab. The aim is

to obtain optimal survival rate and good quality of cultured crabs.
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Abstracts

The objectives of “Commercial Seed Production and Culture of Blue Swimming Crab
(Portunus pelagicus Linnaeus, 1758)” Project were to develop technology of commercial seed
production of blue swimming crab, develop artificial feed for commercial culture of blue
swimming crab and develop technology of commercial culture of blue swimming crab as well
as transferring the technologies and knowledges to the farmers. Performance of the project

was divided into & activities.

Activity 1 Hatching of Blue Swimming Crab Eggs from Abdomen of Berried Females
Studies in this activity would find out the suitable method for transporting berried
aprons of blue swimming crab from crab boiling plant located in Tumbon Bangkaew, Amphur
Muang, Samutsongkhram Province to the hatchery of Samutsakhon Center and suitable
conditions for hatching crab eggs. Crab eggs attached to the aprons would be injured or
damaged as less as possible during transportation. Crab larvae hatched from the eggs would

be strong and healthy since they were used as seed source for young crab production.

Transported Quantities of Berried Aprons of Blue Swimming Crab on the Hatching Rates
Transported quantities of berried aprons on the egg hatching rates were studied by
performing 3 experiments. The results showed that the 4 kg of berried aprons transported in
35x50x27 cm styrofoam boxes containing 20 / of seawater gave the best average hatching
rates (75.98+11.79 and 76.16+11.17% respectively in experiment 1 and 2) which differed
significantly from those of 2, 3, 5, 6 and 7 kg quantities (P<0.05)

Effects of Temperature during Transportation of Berried Aprons of Blue Swimming
Crab on the Hatching Rates
Effects of temperature during transportation of berried aprons of crab on the hatching

rates were investigated by performing 3 experiments. Experiment 1, the temperature of
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berried aprons transporting water was 28.0°C for that without ice and 24.5°C for that with a
piece of 1 kg of ice. The average hatching rates of brownish crab eggs from berried aprons
that were transported without and with ice were respectively 71.52+8.07 and 71.64+4.39%
which were not significant different (P>0.05). Experiment 2, the temperature of berried
aprons transporting water was 30.2°C for the case no ice and 24.8 and 21.0°C respectively for
those with 1 and 2 pieces of ice. Brownish crab eggs from berried aprons that were
transported by adding 2 pieces of ice gained the average hatching rate (64.44+12.15%) which
was not significant from that adding 1 piece of ice (48.80+15.00%) (P>0.05). Both hatching
rates were significantly higher than that without ice (13.29+5.10%) (P<0.05). Experiment 3,
the temperature of berried aprons transporting water was 27.0°C for the case without ice and
21.2 and 18.3°C for those with 1 and 2 pieces of ice, respectively. The average hatching rates
of yellowish crab eggs from berried aprons transported by having no ice and putting 1 and 2
pieces of ice were 40.20+15.08, 40.95+18.54 and 57.1949.45%, respectively. These hatching
rates had no significant differences (P>0.05).

Effects of Bathing Berried Aprons of Blue Swimming Crab in Povidone lodine
Solution before Transportation on the Hatching Rates
Effects of bathing berried aprons of crab in povidone iodine (PI) solution before
transportation on the egg hatching rates were investigated by performing 3 experiments.
Experiment 1 and 2, the average hatching rates of brownish and yellowish crab eggs from
berried aprons bathed in 200 ppm PI for 10 min before transportation were insignificantly
higher than those from untreated berried aprons and bathed in 100 ppm PI (P>0.05).
Experiment 3, the average hatching rate of brownish crab eggs from berried aprons bathed in
200 ppm PI (62.16+8.76%) was significantly higher than those of untreated berried aprons
(48.78+0.99%) and bathed in 100 ppm PI (P<0.05).

Effects of Water Salinities on the Hatching Rates of Eggs from Berried Aprons of Blue

Swimming Crab
Two experiments that delved into the effects of water salinities on the hatching rates of
brownish crab eggs from berried aprons were carried out. Experiment 1, the average hatching
rate of crab eggs incubated in 35 ppt seawater (66.84+3.93%) was insignificantly higher than
that in 30 ppt seawater (58.31+14.20%) (P>0.05). Both hatching rates were significantly
higher than that incubated in 25 ppt seawater (31.30+£3.50%) (P<0.05). Experiment 2, the
average hatching rate of crab eggs in 30 ppt seawater (79.56+£26.31%) was insignificantly
higher than that in 27 ppt (69.23+£5.56%) (P>0.05), but significantly higher than that in 25 ppt
seawater (39.66+£19.87%) (P<0.05).

Effects of Water pH on the Hatching Rates of Eggs from Berried Aprons of Blue
Swimming Crab
Effects of water pH on the hatching rates of crab eggs from berried aprons were

studied by performing 3 experiments. Experiment 1, the average hatching rates of brownish
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crab eggs incubated in pH 7.5 (69.70+£3.80%) and 8.0 (68.76+10.04%) of water were not
significant different (P>0.05). Those hatching rates were significantly higher than that
incubated in pH 8.5 (45.94+19.29%) of water (P<0.05). Experiment 2, yellowish crab eggs
incubated in pH 8.0 of water gained the average hatching of 70.57+13.25% which was
significantly higher than those incubated in pH 7.5 (37.21+14.05%) and in pH 8.5
(49.09+7.92%) of water (P<0.05). Experiment 3, brownish crab eggs incubated in pH 7.5, 8.0,
8.5 and 9.0 of water provided the average hatching rates of 34.59+4.79, 43.15+10.05,
36.97+2.61 and 48.46+5.40%, respectively. These hatching rates had no significant
differences (P>0.05).

Effects of Water Alkalinity on the Hatching Rates of Eggs from Berried Aprons of
Blue Swimming Crab
Three experiments that delved into the effects of water alkalinity on the hatching rates of
crab eggs from berried aprons were performed. Experiment 1 and 3, the brownish and yellowish
crab eggs that incubated in 200 mg// alkalinity of water provided the average hatching rates which
was insignificantly higher than that in 150 mg// alkalinity of water (P>0.05), but significantly higher
than that in 100 mg// alkalinity of water (P<0.05). Experiment 2, the average hatching rates of
yellowish crab eggs incubated in 100, 150 and 200 mg// alkalinity of water had no significant
differences (P>0.05).

Incubation Quantities of Blue Swimming Crab Eggs from Berried Aprons on the
Hatching Rates
Incubation quantities of crab eggs from berried aprons on the hatching rates were
investigated by performing 4 experiments. Experiment 1, the average hatching rates of
brownish crab eggs incubated in quantities of 4 and 5 g// of seawater were not significant
different (P>0.05). Both hatching rates were significantly higher than that incubated in
quantity of 6 g// of seawater (P<0.05). Yellowish crab eggs in quantities of 4, 5 and 6 g// in
experiment 2 while those of 5, 6, 7 and 8 g// in experiment 3 as well as those of §, 9 and 10 g//
of seawater in experiment 4 were incubated. The hatching rates of yellowish crab eggs

incubated at different quantities had no significant differences in each experiment (P>0.05).

Hatching of Grey-Blackish Eggs from Berried Aprons of Blue Swimming Crab
This study was an effort to find out method for hatching of grey-blackish crab eggs
from berried aprons. The average hatching rate of grey-blackish eggs removed from the
berried aprons and incubated in seawater by the same technique as of brownish and yellowish
crab eggs was only 5.15%. The grey-blackish crab eggs that incubated the whole berried

aprons in water column provided the hatching rates of 10.11-19.36%

Activity 2 Rearing of Blue Swimming Crab Larvae
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Studies in this activity were carried out to develop technique for rearing blue
swimming crab from newly hatched larvae in zoea I to young crab stages (6-7 days after
metamorphosed into crab stage).

Effects of Feeds on the Survival Rates and Growth of Blue Swimming Crab Larvae

Investigation on the effects of feeds on the survival rates and growth of crab larvae
was divided into 2 periods, zoea I to zoea IV and zoea IV to young crab stages.

Experimentation with crab from zoea I to zoea IV stages was performed 3 times.
Experiment 1, crab larvae fed Chaetoceros and rotifers (Brachionus plicatilis) for 2 days prior
with Artemia nauplii gained the average survival rate (27.84+5.93%) and size which were
significantly higher and bigger than those fed Chaetoceros and rotifers for 4 and 6 days prior
with Artemia nauplii (P<0.05). Experiment 2, the average survival rates of crab larvae given
Chaetoceros and rotifers for 2 days prior with Artemia nauplii by those without
(52.65+6.86%) and those supplemented with fermented ami-ami (54.234+5.97%) or boiled egg
yolks (55.82+£3.90%) were not significant different (P>0.05). Experiment 3, the average
survival rates and sizes of crab larvae fed Chaetoceros and rotifers for 1 and 3 days before
being fed Artemia nauplii and Chaetoceros had no significant difference (P>0.05). The crab
larvae in both treatments provided the average survival rates (45.57+7.75 and 37.78+2.92%,
respectively) and sizes which were significantly higher and bigger as compared with those fed
Chaetoceros and rotifers for 5 days before being fed Artemia nauplii and Chaetoceros
(17.31+4.23%) (P<0.05). Experiment 4, crab larvae fed Chlorella and rotifers for 1, 3 and 5
days prior with Artemia nauplii yielded the average survival rates of 68.22+12.06, 60.10+7.51
and 53.73£9.66%, respectively which were not significant different (P>0.05). However,
average sizes of crab larvae in treatments 1 and 2 were significantly bigger than those in
treatment 3 (P<0.05). Experiment 5, crab larvae fed Chlorella and rotifers for 1 day prior with
Artemia nauplii obtained the highest average survival rate of 76.65+1.67%. However, their
average survival rate and size were not significantly higher and bigger than those fed
Chaetoceros and rotifers for 1 day prior with Artemia nauplii and those fed the same
zooplankton scheme but no phytoplankton (P>0.05).

Experimentation with crab from zoea IV to young crab stages was performed 4 times.
Experiment 1, young crabs fed Arfemia juveniles and adults produced the average survival
rate (41.38+6.45%) and size by carapace width (3.984+0.27 mm) which were not significantly
higher and bigger than those fed Artemia juveniles and gradually changed to egg custard
(33.2244.66% and 3.91+£0.17 mm, respectively) (P>0.05). Their average survival rates and
sizes by those 2 feeding schemes were significantly higher and bigger than those fed Artemia
juveniles and gradually changed to water flea (Moina macrocopa) (21.42+4.88% and
3.34+0.44 mm, respectively) (P<0.05). Experiment 2, the average survival rate of young crabs
fed Artemia juveniles and adults (28.29+2.14%) was significantly higher as compared with
those fed Artemia juveniles and gradually changed to minced fish (20.35+4.21%) and
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gradually changed to chopped green mussels (16.51£1.67%) (P<0.05). Average sizes of
young crabs fed only Artemia and those fed Artemia and gradually changed to minced fish
were significantly bigger than those fed Artemia and gradually changed to chopped green
mussels (P<0.05).

Effects of Water Salinities on the Survival Rates and Growth of Blue Swimming Crab Larvae

Study on the effects of water salinities on the survival rates and growth of crab larvae
was divided into 2 periods, zoea I to zoea IV and zoea IV to young crab stages.

Experimentation with crab from zoea I to zoea IV stages was performed 3 times.
Experiment 1, the average survival rates of crab larvae reared in water at salinities of 25 and
30 ppt (57.71+2.83 and 52.38+4.76%, respectively) were significantly higher than those in
water at 35 ppt (37.17£5.78%) (P<0.05). Size of crab larvae reared in 25 ppt water was
obviously bigger than those in 30 and 35 ppt water. Experiment 2, crab larvae reared in water
at 30 ppt then decreased to 27, 25 and 23 ppt in treatment 1, 2 and 3 yielded the average
survival rates of 48.88+5.14, 62.54+£11.90 and 60.31+3.77%, respectively. Those survival
rates were not significant different (P>0.05). Experiment 3, the average survival rate of crab
larvae reared in water at 30 ppt then decreased to 27, 25 and 23 ppt (47.77+6.90%) was not
significant different from those reared in water at 30 ppt then decreased to 27, 24 and 20 ppt
(46.74£1.93%) (P>0.05). Growth of crab larvae from each treatment of experiment 2 and 3
was in accordance to their survival rates.

Experimentation with crab from zoea IV to young crab stages was performed 4 times.
Experiment 1, the average survival rates of crabs reared in water at 23 and 25 ppt (25.3345.61
and 21.4441.22%, respectively) were significantly higher than that in 27 ppt water (P<0.05).
Experiment 2, crabs reared in water at 27, 25 and 23 ppt and respectively decreased to 25, 23
and 20 ppt produced the average survival rates of 29.69+2.68, 28.92+1.27 and 28.86+1.17%.
Those survival rates were not significant different (P>0.05). Experiment 3, the average
survival rate of crabs continuously reared in 23 ppt water (36.2844.62%), in water at 23 ppt
then decreased to 20 ppt (35.60+0.87%) and in water at 23 ppt then decreased to 20 and 17
ppt (39.16+2.47%) were not significant different (P>0.05). Crabs continuously reared in 23
ppt water and those in water at 23 ppt then decreased to 20 ppt grew significantly faster in
term of weight as well as carapace width and length than those reared in water at 23 ppt then
decreased to 20 and 17 ppt (P<0.05). Experiment 4, crabs reared in water at 20 ppt then
decreased to 17 ppt provided the average survival rate (27.8+2.48%) and size which were
significantly higher and bigger than those reared in water at 17 ppt decreased to 14 ppt
(13.00£1.24%) and those in water at 17 ppt then decreased to 14 and 11 ppt (11.6343.49%)
(P<0.05).

Effects of Stocking Densities on the Survival Rates and Growth of Blue Swimming

Crab Larvae
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Effects of stocking densities on the survival rates and growth of crab larvae from zoea
I to zoea IV and from zoea IV to young crab stages were investigated by performing 2
experiments.

Experiment 1, rearing of crab from zoea I-zoea IV stages at three stock densities of
50,000, 100,000 and 150,000 individuals/m’ yielded survival rates of 64.82+4.84, 51.50+1.32
and 22.93+6.35%, respectively. The average survival rates of crab larvae at the three densities
were significant differences (P<0.05). Average size by carapace width of crab larvae at stock
density of 50,000 individuals/m® was significantly bigger than those at 100,000 and 150,000
individuals/m® (P<0.05). In the part of rearing zoea IV to young crab stages at 10,000, 20,000
and 30,000 individuals/m® produced the survival rates of 55.50+7.13, 24.73+1.35 and
24.28+1.20%, respectively. The average survival rate and size of young crabs at the stock
density of 10,000 individuals/m® was significantly higher and bigger, respectively as
compared with those at 20,000 and 30,000 individuals/m’ (P<0.05).

Experiment 2, rearing of crab from zoea I to zoea IV stages at stock density of 70,000
individuals/m’ provided the average survival rate of 70.78+4.96% which was significantly
higher than those at 100,000 individuals/m’ (59.63+2.59%) and 130,000 individuals/m’
(52.14+4.07%) (P<0.05). Average sizes of crab larvae at those densities were not significant
different (P>0.05). Rearing of crab from zoea IV to young crab stages at density of 20,000
individuals/m’ gained the average survival rate (28.17+4.31%) which was significant different
from those at 25,000 individuals/m’ (21.48+2.09%) and 30,000 individuals/m’ (13.81+0.57%)
(P<0.05). The average survival rate of young crabs at stock density of 25,000 individuals/m’
was significantly higher than those at 30,000 individuals/m’ (P<0.05). Average sizes of young

crabs at the three densities had no significant differences (P>0.05).

Effects of Water pH on the Survival Rates and Growth of Blue Swimming Crab Larvae

Study on effects of water pH on the survival rates and growth of crab larvae from was
divided into 2 periods, zoea I to zoea IV and zoea IV to young crab stages.

Experimentation with crab from zoea I to zoea IV stages was conducted. Crab larvae
reared in pH 8.5 of water produced the average survival rate (71.66+2.09%) and size which
were significantly higher and bigger than those in pH 8.0 and 9.0 of water (P<0.05).

Experimentation with crabs from zoea IV to young crab stages was carried out. The
average survival rate of crabs reared in pH 8.5 of water (25.13+4.00%) was not significantly
higher than those in pH 8.0 (23.64+2.96%) (P>0.05), but significantly higher than those in pH
9.0 (11.20+1.43%) of water (P<0.05). Besides, crabs reared in pH 8.0 and 8.5 of water gained
average weights more than those in pH 9.0 of water while crabs in pH 8.5 and 9.0 of water

obtained sizes by average carapace width more than those in pH 8.0 of water significantly (P<0.05).

Effects of Water Alkalinity on the Survival Rates and Growth of Blue Swimming Crab
Larvae
Study on the effects of water alkalinity on the survival rates and growth of crab larvae

was divided into 2 periods, zoea I to zoea IV and zoea IV to young crab stages.
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Experimentation with crab from zoea I to zoea IV stages was carried out. The average
survival rate of crab larvae reared in 150 mg// alkalinity of water (72.994+7.12%) was
significantly higher than those in 100 mg// (51.62+3.40%) and 200 mg/l (50.36+2.67%)
alkalinity of water (P<0.05). Otherwise, average size of crab larvae reared in 150 mg//
alkalinity of water was significantly (P<0.05) and insignificantly (P>0.05) bigger as compared
with those in 100 and 200 alkalinity of water, respectively.

Experimentation with crab from zoea IV to young crab stages was performed. The
average survival rate of crabs reared in 200 mg// of water (20.31+4.81%) was significantly higher
than those in 100 mg// (4.65+1.68%) and 150 mg// (7.83+1.47%) alkalinity of water (P<0.05).

Average sizes of crabs in such levels of alkalinity were not significant different (P>0.05).

Effects of Shelters on the Survival Rates and Growth of Blue Swimming Crab Larvae
Study on the effects of shelters on the survival rates and growth of crab reared from zoea
IV to young crab stages was carried out. Different types of shelter were provided to the crabs
when they metamorphosed into megalopa stage. Average survival rate as young crabs in tanks
with artificial seaweeds made of nylon and polyvinyl ropes was 31.52+0.95%. Such survival
rate significantly differed from those with artificial seaweeds made of plastic shield membrane
(23.60+0.58%) and sand trays (14.24+2.14%) (P<0.05). No significant differences in the

average sizes among crabs provided with different types of shelter were achieved (P>0.05).

Cost of Production of Blue Swimming Crab Seeds
Cost of production of crab seeds was evaluated by collecting expense data in seed
production for 3 crops. Each crop was produced in 8 m’ in size of 9 concrete ponds for a
period of 19 days. Sizes by carapace width of young crabs in the production were in the range
of 0.3-0.7 cm. Costs of production of such young crabs were nearly for all crops which were
0.21-0.22 baht/individual.

Activity 3 Feeding Trial Blue Swimming Crab from Megalopa Stage until to Young
Crab with Custards

Feeding trial was conducted by feeding blue swimming crab from megalopa stage
until metamorphose to young crab with 4 difference protein sources in egg custard and frozen
biomass artemia. The highest growth of young crab was obtained from the group fed with
frozen biomass artemia. This was due to the fastest sinking and in combination with the low
water stability of custard feed which resulted to the less nutrient consumptions of larvae.
However, the survival rate of young crab was highest in the group fed with egg custard
containing mix protein. Therefore, egg custard could be used together with frozen biomass
artemia to improve for both growth and survival of young crab. However, pond management

should be concerned in order to maintain the proper water quality.
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Activity 4 Production of Zooplanktons as Feeds for Blue Swimming Crab Larvae

Purpose of studies in this activity would find out the suitable methods for production
of zooplanktons which used as feeds for crab larvae. The studies emphasized on rotifer
(Brachionus plicatilis) and water flea (Moina macrocopa) productions. These zooplanktons
were given Chlorella as main feed and supplemented feeds. Sufficient quantities and suitable
nutrients of zooplanktons used as feeds in rearing crab larvae would provide higher survival rates.

Production and Nutrition of Rotifers (Brachionus plicatilis) Fed Chlorella spp. and
Supplemented Feeds

Production and nutrition of rotifers fed Chlorella spp. and supplemented feeds were
investigated by performing 3 experiments. Experiment 1, marine Chlorella cultured by using
starter from the laboratory while experiment 2 and 3, brackishwater Chlorella cultured by
using starter from natural stocks were supplied as main feeds for rotifers.

Experiment 1, initial 10 g of rotifers were fed marine Chlorella without and with fish-
fermented water and ami-ami (fresh). Average production of rotifers in each treatment at the
end of the experiment respectively was 49.86+6.12, 61.55+9.56 and 59.50+8.64 g which had
no significant differences (P>0.05). Nutritionally, rotifers fed Chlorella supplemented with
ami-ami (fresh) gained the highest protein level of 68.46% dry weight followed by those fed
Chlorella without and with fish-fermented water which constituted of 56.56 and 50.51% dry
weight. On the other hand, rotifers fed Chlorella supplemented with fish-fermented water
produced the highest level of fat at 12.02% dry weight followed by those fed Chlorella
without and with ami-ami (fresh) at 10.34 and 8.92% dry weight. Rotifers fed Chlorella
without and with fish-fermented water and ami-ami (fresh) comprised total n-3 group of fatty
acid at 21.56, 14.47 and 10.34% area, n-3 HUFA group at 8.45, 5.73 and 6.02% area and total
n-6 group at 22.09, 15.46 and 16.18% area, respectively.

Experiment 2, initial 10 g of rotifers were fed brackishwater Chlorella without and
with fermented ami-ami at 50, 100 and 200 m//time/day. At the end of experiment, average
production of rotifers in each treatment was 45.62+17.28, 67.78+2.32, 80.514+22.88 and
57.83+£3.16 g, respectively. The production of rotifers fed Chlorella supplemented with 100
m//time/day of fermented ami-ami was not significantly higher than those given the same feed
adding 50 and 200 m//time/day of fermented ami-ami (P<0.05), but was significantly higher
than those fed only Chlorella (P<0.05). Protein, fat and ash levels of rotifers among the
treatments were in the range of 60.48-65.03, 8.35-14.90 and 14.93-18.12% dry weight,
respectively. Rotifers fed Chlorella supplemented with fermented ami-ami at 100 m//time/day
gave the greatest amount of n-3 group of fat (23.68% area). On the other hand, rotifers given
Chlorella supplemented with 200 m//time/day produced the greatest amount of n-3 HUFA
group (11.43% area) and those fed only brackishwater Chlorella gained the greatest amount
of n-6 group of fatty acid (24.27% area).

Experiment 3, initial 10 g of rotifers were fed brackishwater Chlorella without and with

shrimp head-protein extract at 10, 20 and 30 m//time/day. Average production of rotifers in each
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treatment at the end of the experiment respectively was 38.06+£2.98, 42.88+3.61, 38.68+3.98 and
41.44+2.48 g which were not significant different (P>0.05). Protein, fat and ash of rotifers among
the treatments were almost in the same levels by which protein was in the range of 61.68-64.35%,
fat 11.84-17.02% and ash 6.17-7.70% dry weight. Rotifers fed Chlorella supplemented with 10
m//time/day of shrimp-head protein extract comprised the greatest amounts of n-3, n-3 HUFA and
n-6 of fatty acid at 18.83, 12.54 and 21.55% area, respectively.

Cost of Production of Rotifers (Brachionus plicatilis)

Cost of production of rotifers was evaluated by collection expense data in rotifer
production for 2 crops. Each crop was produced in 12.6 m’ in size of 4 concrete ponds. The
production of rotifers harvested from each pond in crop 1 were 1,200, 1,150, 1,260 and 1,270
g while crop 2 were 1,160, 1,280, 1,050 and 1,240 g. Average production of rotifers from 2
crops was 1,201.25 g or 1.2 kg/pond. Cost of the production was 349.44 bath/kg.

Production and Nutrition of Water flea (Moina macrocopa) Fed Chlorella sp. and
Supplemented Feeds

Production and nutrition of water flea fed Chlorella sp. and supplemented feeds were
studied by performing 2 experiments.

Experiment 1, initial 10 g of water flea were fed freshwater Chlorella without and
with fermented am-ami at 50, 100 and 150 m//time/day. At the end of experiment, water flea
fed only Chlorella gained the average production of 161.88+6.20 g which was insignificantly
higher than those given Chlorella and fermented ami-ami at 50 and 150 m//time/day
(P>0.05), but significantly higher than those fed Chlorella and fermented ami-ami at 100
m//time/day (P<0.05). Nutritionally, protein, fat and ash levels of water flea among the
treatments were in the range of 71.29-73.00, 3.99-5.77 and 7.82-9.89% dry weight, respectively.
Water flea fed Chlorella and fermented ami-ami at 50 m//time/day comprised the greatest
amount of n-3 (11.31% area). No n-3 HUFA was found in water flea in all treatments. Water
flea fed Chlorella and fermented ami-ami at 100 m//time/day constituted of the greatest
amount of n-6 (19.11% area). Otherwise, water flea fed Chlorella without and with fermented
ami-ami at 150 m//time/day produced saturated fatty acid (51.53 and 51.00% area,
respectively) in greater amounts than those fed Chlorella and fermented ami-ami at 50 and
100 m//time/day (48.77 and 48.95% area, respectively).

Experiment 2, initial 10 g of water flea were fed freshwater Chlorella without and
with fermented rice bran at 10, 20 and 30 m//time/day. At the end of the experiment, the
average productions of water flea given Chlorella without (92.77£12.84 g) and with
fermented rice bran at 10 m//time/day (103.23+10.88 g) and 20 m//time/day (107.76+11.63 g)
were not significant different (P>0.05). However, water flea with these feeding schemes gave
the average productions which were significantly greater than those fed Chlorella and
fermented rice bran at 30 m//time/day (17.86+6.43 g) (P<0.05). Nutrition of water flea in each
treatment were almost in the same levels by which protein was in the range of 66.04-68.39%,
fat 5.53-6.75% and ash 10.00-11.89% dry weight. Water flea in all treatments had the same
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fatty acid composition and nearly quantities by which comprised n-3 group at 25.17-26.91%
area, n-3 HUFA group at 0.26-0.35% area, n-6 group at 14.98-15.57% area and saturated fatty
acid at 25.28-27.60% area.

Cost of Production of Water Flea (Moina macrocopa)

Cost of production of water flea was evaluated by collection expense data in water flea
production for 2 crops. Each crop was produced in 12.6 m’ in size of 4 concrete ponds. The
production of water flea harvested from each pond in crop 1 were 2.2, 2.6, 2.7 and 2.5 kg
while crop 2 were 2.6, 2.4, 2.8 and 2.2 kg. Average production of water flea from 2 crops was
2.5 kg/pond and cost of the production was 206.49 bath/kg.

Activity 5 Prevention and Control of Diseases in Blue Swimming Crab

Research experiments aimed to prevention and control infectious diseases caused
by bacteria and fungi in mass production of zoea 1 to megalopa stage of blue swimming
crab. The experiments were carried on 3 steps, including observation of the bacterial
number and fungal pathogens in different crops of nursing swimming crab by giving
different living organisms as feeds.

The results showed that total and vibrio bacteria in nursing ponds were ranged
from 3.0 x 10° -2.2 x 10* cfu/ml and 3.0 x 10 -3.0 x 10°cfu/ml , respectively. Those level
of bacterial number did not cause any mortality to larval crab. However, living organisms
can play important role as vector in contamination of bacteria to the nursing ponds.
Dominat bacterial group found in nursing ponds are Vibrio spp. identified which are as V.
alginolyticus , V. harveyi, V. parahaemolyticus and V. vulnificus. Antibiotics that can be
used for growth inhibiton of these bacteria are Oxoliniic acid and Oxytetracycline. The
fungal organisms which can be isolated from nursing ponds are Lagenidium sp. and other
2 species of marine fungi. Safety concentration of Trifluralin, a chemical for control
fungi, is 0.5 ppm which 10 fold higher than the concentration of Trifluralin commonly

used for control fugal pathogens in aquatic animals in hatcheries.

Activity 6 Feed Development for Blue Swimming Crab

Preliminary was to clarify the chemical composition of crab eggs at several stages,
newly hatched larvae, megalopa stage and young crab. Then feed was formulated based on
those chemical compositions. A feeding trial was conducted to observe the acceptability of
custard egg by megalopa stage

Six feeding trials were conducted to clarify the nutrients requirement by swimming
crab; namely source of protein, optimum protein level in feed, type of lipid, lipid level,

optimum level of vitamin mixture and mineral mixture.

Chemical Compositions of Crab Eggs, Newly Hatched Larvae, Megalopa Stages and
Young Crab
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Result showed that eggs of blue swimming crab contained high content of both protein
(57.5-63.7% dry matter) and lipid (13.4-19.3% dry matter). Therefore, they were found to
decrease during development stage, in newly hatched larvae and young crab. Fatty acids
profile in all development stages of crab eggs was similar. The main components were 16:0,
18:1n-9, 22:6n-3, 20:5n-3 and 20:4n-6. It was found the accumulation of n-3 (20:5n-3) and n-
6 (20:4n-6) fatty acids in newly hatched larvae. This indicated the preferably for both fatty
acids of crab larvae. While both fatty acids were found to decrease in megalopa stage, this
was due to the influence of fatty acids in feed.

Protein Sources in Feed for Growth and Survival of Blue Swimming Crab

Young crabs were fed with four formulated feeds, containing different protein sources,
and commercial shrimp feed for 4 weeks. Young crabs fed with commercial shrimp feed
obtained the highest growth and survival rate and significantly different to those fed
formulated feeds (P<0.05). Moreover, result showed that crab fed with feed containing
fishmeal or squid meal in combination with soybean meal, obtained the lower growth than

those feeds containing green mussel meal or mix protein sources.

Optimum Protein Level in Feed for Growth of Blue Swimming Crab
Young crabs were fed with four formulated feeds, developed from shrimp feed
formula, containing 4 different protein levels from 28-46% for 4 weeks. Their growth and
survival were compared with those fed with commercial shrimp feed. Results showed that
young crab fed with 42% protein feed obtained the highest growth but not significant different
to the group fed with 34% protein feed. Moreover, the lowest growth of crab was obtained

from the group fed with commercial shrimp feed.

Effect of Lipid Sources on Growth and Survival of Blue Swimming Crab

Five formulated feeds containing different lipid sources namely, palm oil, fish oil,
soybean oil, palm oil and fish oil, and soybean oil and fish oil. Those feeds were fed to young
crabs for 12 weeks. Results showed that the highest growth of crabs obtained from the group
fed with fish oil following with soybean oil and mixed oil between soybean and fish oil.
While those groups fed with feed containing palm oil showed poor growth. Lipid sources
effected to the different fatty acid profiles in feed as well as in experimental crabs. Crab fed
with fish oil contained higher level of n-3 fatty acids, n-3 HUFA than other group. However,
the accumulation of these fatty acids in experimental crabs was still lower than those found in
wild crab meat. It was also found that crab likes other marine animals that have low efficiency
in elongate and desaturate shorter chain fatty acids (18°C) to longer chain fatty acids (20°C
and 22°C). Therefore, lipid containing longer chain fatty acids, especially n-3 fatty acids, is

required for better growth of swimming crab.

Effect of Vitamin Premix on Growth and Survival of Blue Swimming Crab
The feeding trial was conducted to examine the effect of dietary vitamin mixed on

growth performance of young crabs for 8 weeks. The experimental diets were proposed with



26

vitamin mixture supplemented in basal diet at the levels of 0, 0.5, 1, 1.5 and 2 %. Growth
performance as well as survival of young crabs were not significant difference (P>0.05). During
8 weeks feeding, crabs from each diet were molted in the range of 1 to 5 times per crab with the
average molting frequency was in the range of 2.50-3.00 times/crab and were not significantly
different among diets (P>0.05). The total molting frequency of crabs, however, was more
synchronized in diet containing high vitamin in feed which showing the highest average molting
frequency (3 times) and the best growth. From overall results led to indication that vitamin
mixed has no effect on growth of young crabs but play a role in frequency and synchronized of
molting, accordingly the suitable level of dietary vitamin mixed is 2%.

Five formulated feeds were prepared to contain 0, 0.5, 1, 1.5 and 2 % of vitamin
mixture in feed. After 8 weeks feeding, results showed that vitamins levels in feed had no
effect on growth, survival and molting frequency of crab. However, the highest molting
frequency as well as of crab was highest from the group fed diet containing the highest
vitamin level. During 8 weeks feeding, crabs from each diet were molted in the range of 1 to 5
times per crab with the average molting frequency was in the range of 2.50-3.00 times/crab
and were not significantly different among diets (P>0.05). The total molting frequency of
crabs, however, was more synchronized in diet containing high vitamin in feed which
showing the highest average molting frequency (3 times) and the best growth. From overall
results led to indication that vitamin mixed has no effect on growth of young crabs but play a
role in frequency and synchronized of molting, accordingly the suitable level of dietary

vitamin mixed is 2%.

Effect of Mineral Premix on Growth of Blue Swimming Crab

Effect of dietary mineral mixture on growth performance, survival and molting
frequency was evaluated in young crabs in the rearing system for 10 weeks. Mineral premix
was supplemented in basal diet at the levels of 0, 1, 2, 3 and 4 %. Results showed that level of
mineral mixture in feed was significantly effected growth, survival rate and molting
frequency of young crabs from week 9 onward (P<0.05). It is evidenced that low inclusion
level of mineral mixture in feed lead to high mortality of young crabs because of molting
failure. The highest performance of crab including growth, survival and molting frequency
were obtained from the highest inclusion level of mineral mixture. Results indicated the role
of mineral in young crabs for molting success, molting frequency consequently growth and
survival rate. Therefore, we can conclude that the best level of dietary mineral mixed for

young crab is 4%.

Activity 7 Culture of Blue Swimming Crab in Earthen Ponds

Studies in this activity was preliminary investigation in the feasibility of using
artificial feed for culture blue swimming crab (parallel to the research and development of
artificial feeds in activity 6) especially in the earthen ponds. The studies were conducted by 4

experiments.
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Experiment 1, young crabs with average weight of 0.0162+0.0060 g as well as average
carapace width and length of 0.52+0.09 and 0.35+0.5 cm, respectively were stocked in the
earthen ponds at densities of 3.6 and 7.2 individuals/m”. Crabs in both treatments were fed
artificial feed. After 5 months, crabs at the densities of 3.6 and 7.2 individuals/m* gained
average weights of 85.41+22.68 and 84.57+23.08 g, respectively which were not significant
different (P>0.05). Average size of crabs by carapace width and length at 7.2 individuals/m*
was significantly greater than those stocked at 3.6 individuals/m® (P<0.05). In the time, there
was flooding in Samutsakhon and nearby Provinces due to big wave blowing to shore. The
experiment was affected since crabs lost in the flood. No production of crabs was recorded.

Experiment 2, 2-months-pond cultured crabs were taken and reared individually in
boxes. Crabs in boxes were fed fresh fish and artificial feed for 5 months according to feeds
given to them in ponds . Average weight of crabs fed fresh fish (38.50+14.61 g) was
significantly greater then those given artificial feed (32.05+£10.60 g) since taken from the
ponds to stock in boxes. This situation remained throughout a period of culturing crabs in
boxes. At the end of the experiment, crabs fed fresh fish gained average weight (85.85+£23.97 g)
as well as carapace width and length (9.59+0.93 and 4.69+0.45 cm, respectively) which were
significantly greater than those fed artificial feed (59.33+£12.92 g for average weight,
8.41%0.71 and 4.18+0.36 cm, respectively for average carapace width and length) (P<0.05).
However, the average survival rate of crabs given artificial feed (46.00£2.29%) was
significantly higher as compared with those fed fresh fish (15.33+1.76%) (P<0.05).

Experiment 3, crabs stocked in earthen ponds at density of 6.8 individuals/m* were fed
different kinds of feed. After rearing for 3 months, It was noticed that the numbers of crab in
ponds were less. Therefore, crabs in the ponds were harvested. Average weight of crabs fed
fresh fish (73.94429.84 g) was significantly more than those given artificial feed
(66.62+16.20 g) (P<0.05). Crab fed fresh fish provided average production of 26.74+9.65 kg
and the survival rate of 2.97+0.34%. Average production of 66.33+0.55 kg and the survival
rate of 8.30+£0.24% were obtained from those given artificial feed. There were significant
different in the productions and survival rates of crabs given fresh fish and artificial feed
(P<0.05).

Experiment 4, young crabs with average weight of 0.05+0.007 g as well as average
carapace width and length of 0.50+0.09 and 0.32+0.05 cm, respectively were stocked in
earthen ponds at density of 4.7 individuals/m”. Crabs were fed different kinds of feed. After 5
months, average size of crabs fed fresh fish was significantly bigger than those given artificial
feed (P<0.05). However, the average survival rates (9.47+£0.37% for those fed fresh fish and
8.34+1.57% for those given artificial feed) and productions of crabs in both treatments were
not significant different (P>0.05). In this experiment, crabs were found to be sick and dead
after rearing for 3 months since they were infected with white spot syndrome virus (WSSV)

and yellow head virus (YHV). These viruses were causes of white spot and yellow head
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disease in marine shrimp, respectively. However, the mortality rates of crabs due to those

viruses were not serious as in marine shrimp.

Activity 8 Training of Farmers and Stakeholders

This activity was purposed to transfer technologies and acknowledges from researches
to farmers and stakeholders. Training course of “Aquaculture of Blue Swimming Crab” was
held during 28-29 July 2005 at the meeting room of Samutsakhon Coastal Fisheries Research

and Development Center. There were 62 farmers and stake holders attained.
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a8 6 Nn./AMIa 20 Ans ogNITad ALY (P<0.05)
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MINAADIATIN 1
v
2 AN./AINE 20 aas

1 660,900 394,040 59.62
2 660,900 389,140 58.88
3 660,900 429,970 65.06
4 660,900 430,020 65.07

v
3 An/ANgE 20 ans

1 660,900 382,540 57.88
2 660,900 365,720 55.34
3 660,900 359,790 54.44
4 660,900 400,860 60.65
4 iz 20 as Fhgndrdsanlufmaradniivssyimeandoutiornm
1 660,900 555,770 84.09
2 660,900 466,160 70.53
3 660,900 409,980 62.03
4 660,900 576,710 87.26
nnAReRTan

v
4 NN/ 20 895

1 660,900 551,150 83.39
2 660,900 564,570 85.42
3 660,900 401,950 60.82
4 660,900 495,800 75.02
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1 660,900 425,980 64.45

2 660,900 448,540 67.87

3 660,900 391,550 59.24

4 660,900 372,780 56.40
ﬂﬁﬂﬂﬁ’ﬂ\?ﬂgﬂﬁ
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6 NN./ANLIA 20 AT

1 660,900 151,900 22.98
2 660,900 208,750 31.59
3 660,900 186,250 28.18
4 660,900 146,000 22.09

7 An./AINg@ 20 aas
1 660,900 351,750 53.22
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2 660,900 297,700 45.04
3 660,900 279,800 42.34
4 660,900 281,400 42.58
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mi%ﬂﬁmﬂiﬂﬁ‘ﬁ 1

2 4 58.88 65.07 62.16+3.37

3 4 54.44 60.65 57.08+2.79

4 4 62.03 87.26 75.98+11.79
miﬂﬂamﬂ‘?ﬂﬁ 2

4 4 60.82 85.42 76.16+11.17

5 4 56.40 67.87 61.99+5.15
miﬂﬂﬂﬂﬂﬂ%ﬂ‘ﬁl 3

6 4 22.09 31.59 26.21+4.48

7 4 42.34 53.22 45.80+5.10
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(") ) I ) 3 4
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2 4 62.16
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ﬂ?mmﬁuﬁﬂﬂjﬂv/ﬁywmm 20 3 Subset for alpha = 0.05
(") ) I ) 3 4
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7 4 45.80
3 4 57.08
5 4 61.99
2 4 62.16
4 4 76.16
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4 v [ E v 4
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iaz 7 pR.AINZIA 20 35 21NNINARL 3 NTa

Ysnaduilelayaimeia 20 das 18 1des (CFU/MNA.) aja)@iana (CFUMSY)

(AN.) ZoBell TCBS ZoBell TCBS
MINAADIATIN 1

2 1.6x10 1.4x10° 1.4x10° 5.5x10°

3 1.3x10 1.5x10° 1.7x10° 1.6x10*

4% 2.4x10° 2.4x10° 2.9x10° 9.0x10°
NMINARDIATIN 2

4 6.2x10° 1.1x10° 3.5x10° 1.8x10°

5 1.6x10° 1.4x10° 4.8x10° 1.6x10°
NMINARDIATIN 3

6 1.9x10’ 1.0x10° 7.9x10" 2.7x10°

7 2.7x10 1.1x10° 4.2x10* 1.1x10°

CFU : colony forming unit
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Y E4 v 9
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4 2 g a 1 2 =~ 3’ T ] @ ay Ao A 2
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3 nn.Almzia 20 ans (0.037 un./aas) uaieuuiln14y13 2 Su (neusiusawgniusniln) parameter
g’ A (A o 1 <3 Y o Y 3 1 B a
youhnuldsumlasnniunsnediaviulasanu 1dun anuiluaedsanon 122, 121 taz 122 un/aas
1A a I 1 1A
a9110g7 34, 68 1Az 50 UN./AnT ANWTUNTA-A1N9IN 8.3, 8.4 Az 8.3 AAaINIBYN 7.3, 7.9 Uz 7.9
a a A 4 < a
Usuamen Tuidienin 0.286, 0.037 ag 0.205 un./ans Mudwilu 2.345, 1.523 uaz 1.504 un./ans
Y b4 1 2 i1
TininiuilnlaigdvindutlesndudeslulSum 2, 3 wag 4 nnAlmea 20 das Wesiusmgnifusniln
a gl a a T A [ 1 @ I 1 A
pon i) muihmziaaslllvaia Tnald1dd5uas 6 dasmiuau udrivaedn 1 Ju anuiuaraiy
E4 [ H
Yuegh 117, 111 uag 104 un/ans UsinawenTuiisdeglussaugan 1.635, 2.480 oz 2.245 un./
a o Vo 1 o w 1 & s A = ' o a
ans Tuhauiln lvydend 1 ewdau dau parameter duqimasilasuulasluuinin @519
6) Tumsnaaeaniaft 2 figueniy wasnuuilnlay 13 2 Ju ﬂaumﬁiammaﬂﬂuﬁﬂwﬂ Al
mﬂuumuﬂﬂ"lmﬂmﬂ@uﬂmmmaﬂuﬂimm 4 19z s ANATMEE 20 3A3 ARAIBE1ILINIINTY
usnFaeglugae 114-116 uag 115-118 un.Aas eglugae 39-59 uas 62-83 un.das anuiunsa-a
AAAINY N 8.3-8.4 110 8.3-8.4 W10 IUYI 7.5-7.7 Az 7.9-8.0 YT auon Tuitlea1neyIa 0.114-0.443
v F4 ]
18z 0.151-0.409 WN./AAT INTUIEYTUTII 1.286-1.441 118z 0.740-1.283 WN/AAT MWAIAD 1ilD
9
ssamgniusnilnesnainviava @auiimezaasldluviaTnaldldUsuasmuaundiuae
= Y [~ J g’ 1 1 @ qy o a o A ' '
on 1 Ju anuduarluhviln lvanndutlens 2 YSinanmsdudsseglusie 69-76 waz 53-60
a I U 1 a 1 ]
wn/ans anuduae-nsalueie 7.9-80 uaz 7.7-7.8 UsunawenTuilsanadng 1luaa 0-0.269uaz 0-
0.251 ¥A./AA3 AIWEIAU (13199 7)

mafi 6 gamminewazsznhalninvilunalnannduildliyfisudodulne 2, 3 uas 4 nn.aimza
20 aa5 Tumsnaaesnsan 1

ﬂ?mmﬁuﬂq‘lﬂiﬂu/ﬁ‘mm 20 895 NN (%) anuiuai NO,-N NH;-N
(nn.) 197 IR ™ (Wn./ans) (Wn/ans)  (Un./any)
noutiuilnlvy
27.5 28.5 8.4 124 0 0
vasnuuilnlay13 1 u

2 26.5 28.5 8.3 122 0.042 0.286
26.5 285 8.4 121 0.041 0.037

4 26.5 28.5 8.3 122 0.041 0.205

vasnnuniln 113 2 Ju neusruswgmusniln

2 26.5 28.5 73 34 0.045 2.354
26.5 28.5 7.9 68 0.050 1.523

4 26.5 28.5 7.9 50 0.048 1.504

waansauswgniusniln ududamirInauazuuiln luyaedn 1 u
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2 26.5 29.0 7.9 117 0.059 1.635
3 26.5 29.0 7.9 111 0.062 2.480
4 26.5 29.0 7.9 104 0.048 2.245

o

ey aunmiih 1 v 4 veaaaTuailnluyvindviladundazalSinamssduae
3 { @ T ] [ 1 I J
lumsnaaseniahn 3 wasnnuuilnlay'ld 2 Ju Aeumssiusaugniusniln aAnanduaialu
Y 4 Y 1
winilnliyanduilaludlsuamsdudes 6 nn.almezia 20 as anaennTunsndsoglugg 124-
a ] 1 a 9 1 31 ] ] Y ay d' o A a
128 Un./aA3 W10g1UHI9 104-127 wn/aas Tasaaastiosninhiuiln luynndutaidrdeslulsum
2’ a % ] a [} 1 a 1 3
7 ANAINZIA 20 @A FIAADINTIN 122-125 UN./aAT W1eglura 76-82 wn./Ans druanuilunsa-
ANAABIIINGIN 8.31-8.38 118 8.30-8.39 110G 1MUY 7.91-822 uay 7.93-8.03 UsmawenTuiie
v 9
NTUDINTIN 0.343-0.458 1182 0.035-0.165 UN./AAT 1104 1UFIN 2.499-2.646 118 1.827-2.500 WN./
v E4 v v
ans Tuhuuiln linndutlandudesludSina e waz7 anAlhmzm@20 das awday nasn
o a 03} ] = [ 3 1 1 1
sausamgnifusnilneon i) iduiaaluvia Tnanaztivaedn 1 Ju anuiluaiseglusie 95-111 wag
a I 1 a
80-110 ¥n./an3 ANUITUNITA-AN 7.66-7.75 tag 7.43-7.73 YSuauenTuiile 2.657-2.736 Loy 2.554-
Y 4 4 v
2.767 un./ans Twihnindlnluianduilens 2 Usinamsdudes e (135190 8)

MmN 7 gamwinneusazsyunsuninlvyiluvialnannduilelyyidudeddudsuna 4 uaz 5 nn.aihmzia
20 8as lumsnaasansadi 2

Pinadutlsliyaimem208as  quugil Ca) anuiiueag NO,-N NH;-N

(nn.) 19 118 M (Wn./ans) (Wn./ans) un./ang)
nouuilnla
- 29.0 8.3 114 0.058 0
viasnnuuiln laif13 1 Ju
4 270 290 8384 114-116 0.074-0.079  0.144-0.443
5 270 290 8384 115-118 0.050-0.053  0.151-0.409
wasnuuiln laiy13 2 Su neusausaugniusniln
4 250 280 7577 39-59 0.085-0.091  1.286-1.441
5 250 280  7.9-8.0 62-83 0.056-0.066  0.746-1.283
wasmnswswgniusniln ududmilmivazunilnliydedn 1 u
4 260 280  7.9-8.0 69-76 0.123-0.131 0-0.269
5 260 280 7778 53-60 0.118-0.132  0-0.251
Wemn AT NaIRIganagegannInsims iz 4 vaa Tuaiiln lisinduildundazalSum
MIAUAL

ms1an 8 gamwihszunauinldyiluvialvennduildlvidudedulsuna 6 uaz 7 nn.ihmzia 20 dns
lumsnaaeansan 3

Pnaduileliyaimem208as  gamngil Cw) ariluang NO»-N NH;-N
(AN.) W e (Un./ans) (wp./ans)  (WN/an9)

vastnilnlagf13 1 u

6 27.0  30.0 8.31-8.38 124-128 0.025-0.028 0.343-0.458
27.0  30.5 8.30-8.39 122-125 0.023-0.024  0.035-0.165

wasnuuiln laiy13 2 fu neusausaugniusniln
6 27.0 30.0 7.91-8.22 104-127 0.030-0.033 2.499-2.646

7 27.0  30.0 7.93-8.03 76-82 0.028 1.827-2.500
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wasnsawswgniusniln ududumilmivaztnilnliyaedn 1 u
6 27.0 295  7.66-7.75 95-111 0.084-0.087 2.657-2.736
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wasnuuiln laiy)13 2 Su neusausaugniusniln
1 26.5 27.0 7.41-7.52 61-73 0.087-0.089 0.453-0.592
2 26.5 27.0 7.42-7.49 65-67 0.090-0.093 0.522-0.679

wasnnsausagniusnilnudnduih Insinagzinilnluyaedn 1 Ju
1 26.0 28.5 7.42-7.65 64-78 0.046-0.054 1.160-1.339
2 26.0 28.5 7.56-7.77 70-91 0.049-0.057 1.104-1.897

v E4 EZ
gansnaaeadi 1: AudosduilslaiyTaslilddwda

i o A o oAy o o v
gaminaansd 2 : dudvsdvuilelaiy Tasldviudisvina 1 an. $1uu 1 Aeu

amsnaaesnsai 2

wﬁqmﬂ'u'm’A’lﬂ"lﬂhq]ﬁﬁmmmﬂmiazGIgﬂmimammmmimammzaﬁ 2 TuwiaTnagag 30 N3N
(660,900 Wo4) ‘ﬁmsgﬁa}mzm 6 ans wionliomeod1ass gamsnaasiaz 4 1 gniTeooungesiln
ponnn lundenniuiln Biduszeznm 2-4 Ju namsduiviwauazan gaylundazuiaTuailn’ly
mﬂﬁuﬁﬂﬂiﬂ”ﬁfc‘inﬁaﬂﬂallaﬂffﬁywﬁqﬁfﬁm’;u 43,320, 121,320, 82,320 Lz 104,310 @1 H3019a51m39ln
6.55, 18.36, 12.46 uaz 15.78% d’;ugﬂﬁiuudazmﬂiwaﬂﬂ"lﬂimﬂﬁuﬁa"lﬂigﬁa"uﬁﬂﬂﬂﬂidﬁnﬁwmﬂ
1 nn. $1u9u 1 Aou T$1m9u 200,640, 285,990, 382,110 1Az 421,280 ¢2 Aadludasimisiln 30.36,
43.27, 57.82 U@z 63.74% ng”1ugm'azmﬂiwaﬁﬂ"lﬂimﬂﬁuﬁﬂeﬁﬂ,ﬁﬁuﬁﬂqiﬂﬂiﬁﬁym%wum 1 fn.
$1mu 2 Aoy TS 398,840, 324,790, 479,880 1Az 499,970 ¢ n3elons1Msiln 60.35, 49.14,
72.61 1182 75.65% MUSIFU (A3NF 5) é’mwmiﬂﬂmﬁmjm"leliﬂ”?r%mammmiazﬂmmﬁmamaQ:ﬁ

13.29+5.10, 48.80+15.00 Haz 64.44+12.15% mud1ay oasimsilnmasves lvyvinduilaluindudea
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1 31 < o 1 1% [ A v o W 1o A
Tﬂﬂﬁummwum 1 NN, TUIU 1 e 2 fglj’t']u L!G]ﬂ@]'l\?ﬂl!f]‘il'l\?hllmuﬂﬁ'lﬂﬂ]u (r>0.05) ll@l@@]‘ﬂﬂﬁﬁﬂmaﬂ

E4 Y H 4 H
yod lvijondutlelayie 2 mydudes genidasimsilnmasvedlianduilslaylidudeslae lald

[

oy < 1 cu o aa A
UHLGINEJ‘(’JN U IAYN A0 (P<0.05) (113190 6)

v v v
3 o a

M 5 sanmaitnvedlvilihaimanndutldlvlisiasduSinae 4 ansimea 20 303 Taebilduazlaind

U U

vina 1 nn. Tugawanadindruau 1 vaz 2 dou Tunismaasandsii 2

FANITNAADY DRITRITNEiEY uugnusniln 8131 3iln
() (o) (@) (%)
dudeadut iy Taelildiuda
1 660,900 43,320 6.55
2 660,900 121,320 18.36
3 660,900 82,320 12.46
4 660,900 104,310 15.78

E4 v
Sudeaduia iy Tasldthudavina 1 an. $1uau 1 Aou

1 660,900 200,640 30.36
2 660,900 285,990 43.27
3 660,900 382,110 57.82
4 660,900 421,280 63.74

mmamuﬂﬂmﬂiﬂﬂ‘l husang 10, $19u 2 deou

1 660,900 398,840 60.35
2 660,900 324,790 49.14
3 660,900 479,880 72.61
4 660,900 499,970 75.65

v
l A o

ﬂ]‘i“lx‘]"ﬂ 6 aﬂ51miﬂnmaﬂmaﬂmﬂmﬁmmamnﬂuﬂﬂm yna uaaﬂuﬂ%mm 4 NN./ANNZIA 20 ANS Iﬂﬂ"lu"lﬁ'zmz

Tdhviudavinn 1 an. lugawara@indrmau 1 uaz 2 feu Tumsnaaensa 2

U aasImsilndiga ansIsflngaga onsImMsilnmay
FANINAADI
N) (%) (%) (%)
1 4 6.55 18.36 13.2945.10
2 4 30.36 63.74 48.80+15.00°
3 4 49.14 75.65 64.44+12.15"

A o A @ z:) 1 1 131 <
gamsnaaei 1 : dudeaduilslyTasTuldiiunda

=~ oA @ ay ] I: < o
gamsnaaoad 2 : dudosaulliy Taeldiiudna 1 an. $1um 1 deu

A o A @ Qy ] -Z’ < o
PYANITNAADIN 3 : m!,aﬂmuﬂﬂmﬂiﬂﬂiﬁmmwmﬂ 1 NN.AIUIU 2 fs{ﬂu

@

a,b: ’E)GlﬂﬂﬁWﬂlﬂﬁflellﬂ\illﬁll‘]Jlﬂﬂfﬂﬂ“]Jﬂ’JEl@ﬂ]eliﬁ"lﬂﬂullﬂ’ﬂmmﬂﬁNﬂﬂN ELALE ‘1/]1\'1?’('5](5] (P<0.05)

v

v 4 b E4 v
namsasmlTnanuaiiFenduilewihdudswaz luydihmannavil lvidudes

a 3’ a ] [ [ 2’ <3 i 0911 A [ A
TulFua 4 naaimza 20 aas Tag'lhilavazlaviuvalunmsneaonsan 2 daaaslumsian 7

v Y
Ysnamuafiisosmune 1T zoel s 2216e 1aUTU rivio UUDIMITIU TcBs NENIINIIEURDS

@ Q,; oA ] lg’ < 7 4 1 a A A :Il 1 A
@uﬂq"lmlulwllusl,aumm (1.5x10" uaz 4.6x10" cru/va.) MInANUsHUANGTENG 2 NQN NN

v
o_o

= % Qs’ A 1 g} < o 4 7 4 o y
mmmﬂmuﬂqﬂﬁummwum 1 00, UIU 1 NOU (1.1x10° e 2.1x10° cFU/NA.) LAZIIUIU 2 NOU
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v b4 v Y v
(7.4x10° waz 1.1x10" cru/ma) awddy d@awuaiiseidudloulvdihaiannduilelali

Y
< A Y

Y
0 q 1 1 o o Y a Y ' o o o
dudealaelilduaz ldiwdena 1 wag 2 dou HiSinalndifeslavegiszan 10° crunsy drws

[

HUATIE T IWUUDINTTU ZoBell s 2216 11AZDYNTZAV 10° CFU/NTN FMT Fibrio UUDIHITIU TCBS

M 7 Banawwaiideiduilemihdgideaezldihdihmannditldldyidudaduiiana 4 nnaimea 20 das

. e o o v g4
Taalilduazlarimdsving 1 on. lugawara@indnnu 1 uaz 2 dou lumsnanesnsan 2

AN TIAA Wdudes (CFU/A.) laj1J@iena (CFUMS L)

) ZoBell TCBS ZoBell TCBS
1 1.5x10 4.6x10°* 2.4x10* 2.2x10°
2 1.1x10 2.1x10* 4.4x10* 2.4x10°
3 7.4x10° 1.1x10* 3.2x10" 2.0x10°

! o o a g q 10 &
gamsnaaei 1 : dudesrnilslayTaeluldiuda

= o_ o -~ ] 1 g) < o
gamsnaanad 2 : dudssauileliy) Taeldiudsina 1 an. 1w 1 deu

=~ oA o o ' ‘09/ < o
gamsnaaeh 3 : dudosduilelaiyTaeldihmdavna 1 an. $1uam 2 Aou

CFU : colony forming unit

Y 9 £ v 9
auniineutazsena il iy dhemannautle vy idwdeslulium 4 nn.aimea 20
a ] [ 1 oy 3 o { 1 [y, ] a 3} ] ) ;
a3 Taelilduas laihudedaaaluamsei 8 newtuilnlay gamglivenirlusiud (30.2-30.9°) f
R ] o [ J VA < 1 a a 4
NFI1NY (31.0-32.0°%) ANdunsa-a1vegh 8.16 Anuiuaie 145 un./ans Y5 lulasm 0013
a =) a :j =y 1 ] = 2 1 " 9
un./ns uazilFmnaeandwuazaieii (po) 5.8-6.1 un./ans uaas v inuwew Tuile vasmiviln 13
@ oy ] @ Qy ' { o 1 1 1 09; <
1 5u guaiih luvaa Tnailnlionduil sl idudesTae lilduaz laiwdsuau 1 uaz 2 dou
Y 2 [ a 0.9/’ ] 9 ] 1 1 9 [
Tndifeeiu Tasganginelusrusazihe anuiiunsa-ars ) nazanuiuarstosnd
a 14 ~ ' A = = [ gl ' ' v v 1
Ysmalulasa wonTudie wag po mnnan enlFeuisunugammineuiuiln vy ndsnniy
Y
n 1413 2 Su Aeumssrusaugniusniln gaumgiveshlugiud eglurralnd uaguiigiives
g’ 1 1 { o 1 ] I 1
i lueaiegegan 32° pu anatey Tue9 7.76-7.83, 7.52-7.66 Uag 7.50-7.61 ANMTIUAN 112-126, 77-91

uaz 71-82 un./ans Ysum po 5.6-5.7, 5.7-6.0 1Az 5.9-6.0 wn./aas lwinivilnlunnuaazgamsneaes

o o 1 a 4 31 A ¥ a
awdwy dulsuna lulasiuazuen Tudisluiuindunn@uynygansnaaes

M 8 gamwihneurazszrnauinlyddhdnhmanndvilduyidndsdulSina 4 anaimza 20 8as
Taehilauazldviwdiaving 1 nn. 1149 1 waz 2 dou lumsnaaesnssi 2

gauni (%) anuiiues NO,N NH;-N DO
YANINANDY " - pH - - - -
1991 U8 (un./aa9) (un./ang) (un./ang) (un./aag)
nouiuilnlvy
30.2-30.9 31.0-32.0 8.16 145 0.013 0 5.8-6.1

wasnuuiln 113 1 Ju

1 27.2-27.9 29.1-29.5 8.00-8.10 132-140 0.018-0.022  0.886-1.058 6.4-6.6
2 27.2-27.5 29.0-29.1 8.12-8.15 126-138 0.018-0.025 1.239-1.397 6.7-6.8
3 27.2-27.5 29.1-29.3 8.08-8.12 138-145 0.019-0.021 0.988-1.116 6.7-6.8

wasnuuiln 113 2 Ju neusruswgmjusniln
1 27.027.1 319320  7.76-7.83 112126 0.031-0.040 27382934  5.65.7
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2 26.9-27.8 31.0-31.4  7.52-7.66 77-91 0.38-0.043 2.844-2.987 5.7-6.0
3 26.9 31.9-32.0  7.50-7.61 71-82 0.035-0.041  2.806-2.886 5.9-6.0

] o o o 9 1o a
gamsnaaesi 1 : dudeaduilelvylaelildiundga
= o A o o ' |g‘ < ° Y
gamsnaaoah 2 : dudesauila 1y Tasldiwdsuna 1 an. $1uau 1 dou
] v v
gan1snaaeai 3 : dudssduillay Tasldiudauua 1 an. S 2 dou

NANSNAABINTIN 3

wasnnduilnluyd@massnnuaazyansnaassvesmsnaasinsi 3 luvaalnagaz 30 niu

A J a 9 Y] ' 3 ' & o
(660,900 Wo9) NusINimeia 6 Ans wiowlnemsed1ass gaminaassas 4 51 lunseesilniludaoon
ﬂ,ﬁ'mﬁqmﬂﬁuﬂﬂ”ﬁlﬂuiwmm 3-5 Ju inmsguiuswuazay gniluuaazvaaTuanilnlyan
) Qy VoA o A 1 [ gJ & Ao o A A v
avla g ndudesTaelildiudadisuau 189,000, 316,260, 176,260 taz 381,300 ¢1 H3olioasimsiln
' 2 v Y

28.60, 47.85, 26.67 Wag 57.69% daugm]lundazvia Tvaiiflnluonduilelaidudolasldings
YA 1NN, 14U 1 AU BF1UIU 163,200, 348,600, 401,400 1Az 169,200 f1 Aattludasinsiln
24.69, 52.75, 60.74 way 25.60% g1 lunaazvaa Inafifln linnduila iy idudosTasldimdana
1 A0, $199% 2 Aou T514IU 356,100, 470,700, 334,800 1Az 350,280 2 H3010a51015N 53.88,
71.22, 50.66 1Az 53.00% MWARU (115199 9) BasIMsinmasvelvydimaesvesuaazyanis

ARG 40.20+15.08, 40.95+18.54 1Az 57.19+9.45% Fuana19nuee1s lulivedidn (p>0.05)

(15199 10)

MmN 9 dasimsnveslyfihdmaesonnduildlafiduasdulina 4 anahmzie 20 8as Taelilduezla

Z < a o Y g’J d‘
HUUVHIA 1 N, Glugawmﬁﬂnmmu 1 uaz 2 NoU Gluﬂ"lﬁ‘nﬂﬁﬂ\‘iﬂiﬂ‘n 3

YANITNAADY $1uau g uugnjusniln 8031M3iln
(4 LD () (%)
ﬁnﬁmﬁuﬁq'lﬂiﬂjﬂa'hiﬂldﬁwam
1 660,900 189,000 28.60
2 660,900 316,260 47.85
3 660,900 176,260 26.67
4 660,900 381,300 57.69

Ed v
dudoedutle 1y Taeldhudavuna 1 nn. $1uu 1 Aeu

1 660,900 163,200 24.69
2 660,900 348,600 52.75
3 660,900 401,400 60.74
4 660,900 169,200 25.60

Ed v
dudoedutle vy Taoldvhudavuna 1 nn. $1uu 2 fou

1 660,900 356,100 53.88
2 660,900 470,700 71.22
3 660,900 334,800 50.66
4 660,900 350,280 53.00

maedi 10 dasimsilnmdevedlviind@massnnduildlyyiidudadulsine 4 nnsimeia 20 8as Taalailduas
Tasihwdaving 1 nn. Tugawanadin $113u 1 saz 2 feu Tumsmaasaniai 3
Y

YANINADDY NUINH aa1mslndiga 8n31M3ingagea ansmsilninay
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) (%) (%) (%)
1 4 26.67 57.69 40.20+15.08
2 4 24.69 60.74 40.95+18.54
4 50.66 71.22 57.1949.45

A o A o Qy ] ] |°9/ <
gamsnaaei 1 : dudesiuilslayTaeluldiuda
A o A o &y yJ s o v
gam3snaaedd 2 : dudssauil Iy Tagldiudwina 1 an. 1 1 deu
' £ v
gan1snaaead 3 : Audssduilelvy Taeldshuduuna 1 nn. $1uu 2 deu

v A Y v v
HamsasrlsnanuaiiFenludlemihdrdewas Ty dvaesnauile vy idudesu
a 3‘ a [ 1 1 2} I~} 09/’ - (% ~ a
51 4 naaimza 20 aas Taeg lilauazlaiwdaluminaaonsan 3 daaaaluaisan 3 Usua
s A Y a Y d' oy o A Y] Qs' (]
HUATIE BT IWLUB T IY ZoBell 's 2216e 1AZUTIN vibrio VUDMITIU TcBs AusnMitdudesdnilalai
[ [l g} I 1 a A A 3 { gl o =
Taglilaiwaa (1.3x107 wag 2.8x10° cru/ua.) WINANUTuamuanGeniassnuenaIniguaes
v Y
=Y 1 1 o <3 o o
audalaiy Taeldvimdsvua 1 nn. $1uau 1 dou (1.1x107 uaz 2.1x10° cru/ua.) uaziuau 2 dou

(7. 0x10° waz 1.8x10° CFU/NA.) FeamuaIny  irwaeInulSnauanGes ez Usine viie 9

ﬂmﬂau"lﬂjﬂﬁmﬁmmﬂmuﬂﬂ ﬁ uaes Tae T ldiuds (1.2x10* waz 1.71x10° cru/mSu) 11PN
A 4 Y

sauansens 2 naw ‘mJouaumauaﬂmuﬂa'lmﬂi@&iﬁunm 1 1 Hou (1.0x10° uag

Q

1.2x10° cFU/NSY) azs 11U 2 AU (8.5x10° 1Az 1.0x10° crU/NT) 15 89UE16L

! ! R 2 °' o o
M 11 BaunasuaiiBeiduilemihdudawezlyingdmassnnduildvyiduaadinlfina 4 nnsimzia 20 das

[
=

Tagllavimdaazlarindgavina 1 on. 311491 1 uaz 2 dou Jumsnaaeans s 3

AT NAEDS hdaes (cFu/ua.) ‘Hﬂ,?nfwma (cFu/N5 W)
ZoBell TCBS ZoBell TCBS
1 1.3x10 2.8x10° 1.2x10° 1.7x10°
2 1.1x10 2.1x10° 1.0x10° 1.2x10°
3 7.0x10° 1.8x10° 8.5x10° 1.0x10°

v 4 EZ
gansnaaeadi 1: dudosduilslaiyTaslilddwda

< o A o &y yd s o v
gam3snaaedd 2 : dudosduil iy Tagldiudina 1 an. 1 1 deu

~ oA @ Qy ' 1 oy < 0 Y
PYANITNAQDIN 3 : anammuﬂﬂmﬁﬂﬂﬁmmwmﬂ 1 0N, UIU 2 NOU

v Y
ﬂmmwuWﬂ@uuawiwmnwﬁﬂ%ﬂﬁmammﬂﬁuﬂﬂm Jnanaealuilsune 4 an.aimeia 20

u
v

Y
fns Taeliilduaz ldriudadauandlumsad 12 noutuiln vy guugiiveuilusiudiegsznin
o ' 1 v ' o I 1 1< 1 a
26.5-26.8°% 1Az 1U1I9118983 1319 29.2-29.3%% ANNIUNTA-A13 8.1 ATl UAII 112 un./aas
Y
Usalulase 0.008 un/aas USuauenTuile 0.033 un./das wazlSunaesnsouazaieii 6.0
i 9 [l
wn./ans wasonduilnluy 13 1 5w quamihluvialuailn linnduilliyndudesTae lilduas 1d
fudesman 1 uaz 2 feu Wasuuaslufimmadefunas i IdFanu 16us aunilunsa-sa
<3 ' ' A (a J a = A =R
nazanuiluddesnanas luvaziviuelylasfuazdfnanen Tuflofuunuszozna
Y k4 1
wasnnuuilnlaiy 13 3 Su neusinsugniusniln guuglvenihmiudnuazenlasunasinay

@ntfes aAnuidlunia-aseglusig 7.63-7.69, 7.61-7.64 uaz 7.64-7.67 Anunilua190g 521319 65-71, 69-
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75 uaz 74-78 un./aas Usua'lulasd 0.040-0.043, 0.042-0.047 az 0.039-0.042 ¥n./ans USuw
won Taile 2.198-2.500, 2.113-2.627 uag 1.805-1.966 ¥n./aa5 wazlsuiaeengiauazaierii 6.4-6.5,

9
6.5 18z 6.5 un./aAs Mud1eD vasansusamgniyusnilnesnly uduantih Inunazduiln lise
Y

=1 [ o 1 [ 1 1 9 Y A 1Y d' 1
on 19U ﬂmmwuﬂummiwaumﬂﬂ"lmmazGlgﬂmiwﬂamﬂ@umﬂﬂammﬂu LIS parameter NH

q

=

[ [~ 1 { (] ] a o @
N AD mwmﬂumﬁaﬂmmagiumq 55-88, 55-83 1iaig 59-83 UN./AAT AU

Y H & ¥ o tH
M 12 gamwihneutazszuNaininliyihdmassonduildlaiduasdulsna 4 ansimza 20 das

Taglalauazlaimdavinag 1 nn. 31194 1 waz 2 Hou JunsnaaeInsan 3

gunN (") anuduay  NO,-N NH;-N DO
YANINANDY " - pH - - - -
1991 U8 (un./ang) (un./ang) un/aag)  (Un./aa9)
noumstiuilnlyi
26.5-26.8 29.2-29.3 8.10 112 0.008 0.033 6.0

vasnuuilnluy13 1 Ju

1 27.1-27.2 30.0 7.92-8.00 86-103 0.029-0.030  0.410-0.466 6.5-6.6
2 26.8-27.2 29.0-30.0 7.94-7.97 85-105 0.027-0.031 0.418-0.507 6.6-6.8
3 27.0-27.2 30.0 7.94-7.96 86-102 0.028-0.032  0.405-0.450 6.7-6.8

wasnuuilnlayf13 2 Ju

1 27.0 29.3-29.5 7.74-7.89 68-72 0.029-0.031 1.119-1.372 59
2 27.0 29.4-29.6 7.73-7.75 71-75 0.028-0.030  1.462-1.829 5.6-6.0
3 27.0 29.4-29.5 7.77-7.80 74-79 0.027-0.031 1.025-1.143 6.0-6.1

wasnuuiln 113 3 Su neusauswgmusniln

1 27.8-27.9 31.1-31.2 7.63-7.69 65-71 0.040-0.043  2.198-2.500 6.4-6.5
2 27.7-28.1 31.1-31.2 7.61-7.64 69-75 0.042-0.047 2.113-2.627 6.5
3 27.9-28.1 31.1-31.2 7.64-7.67 74-78 0.039-0.042 1.805-1.966 6.5

Ed
w819 n5205mgnusniln ududmir Induagtiniln lydedn 1 Ju

1 26.5-26.8 29.5 7.42-7.81 55-88 0.035-0.060 1.918-2.563 5.7-5.9
2 26.5-26.7 29.5-30.0 7.43-7.49 55-83 0.041-0.082 1.536-2.563 6.0-6.2
3 26.5-26.7 29.5-30.0 7.41-7.49 59-83 0.033-0.045 1.873-2.563 6.1-6.2

] o o A Yo 910 =
gamsnaaei 1 : dudeaduilelvyTasTildiiuda

A o A o = ' l: < o Y
gamynaaei 2 : dudsaduilelvy Tasldiwdsvina 1 nn. $1uou 1 deu

A o_ @ Qy l 1 oy < o Y
PFANITNANDIN 3 : ﬁ1Lﬂﬂ\?ﬁﬂﬂ\il{lﬂlﬂjﬂﬂiﬁunﬁmﬂlu1ﬂ 1 NN UIU 2 NOU

a d
ORI
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ndndeelaglulduazldihwdna 1 nn. w1 waz 2 dou lumsnaasensan 3 uanaany

9 a

Yy Y £ ] Y
a1 liilifeddymeana (P>0.05) Tunaazmsnaaes netiiiosoindutlelaynldlumsnaaenssi 1
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2 660,900 158,200 23.94
3 660,900 166,300 25.16
‘ 4 660,900 179,950 27.23
uautlalaiylu PIanandudiu 100 ppm
1 660,900 205,000 31.02
2 660,900 185,950 28.14
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v Y 4 v
TCBS fwennimirduaseduile vy liusluasazae PI (8.6x10° CFUMma.) innndnl5unm Vibrio
v 2 v E4 1
nududfowhdndesduteluytusluarsazate PT anududu 100 ppm (1.3x10° CFU/AA.) tag
< 1 % l ' oy ' o 1
200 ppm (6.6x10° CFU/ua.) ranos daumsuenuuaiiizsainaredis Ty d@imaneui il wua
9 v Y 9
TotJonavile vy liusluasazare PI fuvaiiGesawuaziye Vibrio Wuileululsum 1.3x10°
1 v b4 4 [
uaz 5.6x10° CFU/MSU Gannninfsmauuaiiseinduilonlvyainduilelvyiurluaisazars I
AMUANAY 100 ppm (8.9x10° CFU/MSu uummﬁ:u ZoBell uag 2.9x10° CFU/NSY numms’gju

TCBS) uag 200 ppm (9.1x10° CFU/N3 uummﬁu ZoBell uag 3.3x10" CFU/NSY uummsi’u

TCBS) noumMsanass

maedi 3 Bnamuaiiseiduiewhdudawazlvyindihmannduilddyyilivsuazusluasazare povidone
. e v v | a o A a tH
iodine (PT) A 3ud391 100 naz 200 ppm 1Tuszeziaan 10 i neumsardsdulSana 4 nn.Aimzia

20 aas lumsnaaeansan 1

18 udee (CFU/A.) aja) &1iana (CFUMS )
YANIINAAD d
ZoBell TCBS ZoBell TCBS
Tungavila’layTu pr 1.0x10’ 8.6x10" 1.3x10° 5.6x10°
uaavalaiTu PI 100 ppm 1.2x107 1.3x10* 8.9x10" 2.9x10°
ugaula’laiyTu PI200 ppm 1.4x10’ 6.6x10* 9.1x10* 3.3x10°

CFU : colony forming unit

Y a 4 3’ ] A’f :} 1
miasiauazimszrgumminilsemsluialvailnluy s 4 5 vewdazgamsnaass
] 1 I 1 o =2 A g/ J ] 1
Tagudasavouaay parameter iugeanmdrganemigegaluaiiieh 4 quamiineusiviln lay
~ a SN Y 1 I~ 1 1A I 1 a a 4 a
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2.521 wn./ans Gl,u‘tilTWﬂhl"lJ"]J."lJfNLLG]'azﬂgﬂﬂﬁﬂﬂaﬂﬁ MUAIRD d2u parameter 97 iWlasunilasan
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noutinilnla
- - 8.15 126 0.040 0
viaannuuilnlagf13 1 Ju
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Glumiazmﬂiwa‘ﬁ171ﬂ"hiﬁmﬂéi’uﬂyq‘lﬂigﬁlliimﬂumiazma PI 3§19 213,560, 270,650, 121,740
1A 280,130 @1 ¥I0NOATININN 32.31, 40.95, 18.42 uag 42.39% gﬂﬂuuiﬂﬁﬂmﬂ"lﬂiﬁﬁuﬁq"lﬂiiJwﬁ“lu
asazane PL anududy 100 ppm 1fuszeziial 10 1A neumsdndss 15111 194,820, 194,300,
162,800 uay 195,330 §3 Faisas1nsilnedi 29.48, 29.40, 24.63 ta 29.56% arugnyusnilnain 14
ﬁuﬁq"hhal,wﬁ“luﬁﬁazaw PI anududu 200 ppm Wuszezinar 10 w1i Aeumsdudss Td1uou
317,730, 327,210, 244,360 LAz 288,280 &1 ¥307IA31M3TIN 48.08, 49.51, 36.97 1AZ 43.62% (M31471 5)
sanmsilnnisvesliyfindosvoidazganisnaaesodi 33.52411.01, 2827243 uaz
44.55+5.64% ARG ‘lﬂiﬂ,ﬂwﬂﬁuﬁﬂﬂiﬂﬁuﬂumaazam PI Aundudiu 200 ppm 1iluszozna 10

= | o = A v d' 1 1 [ Qy 1 d' 1 9 9
Wi neumsdudes  Idasimsilnmdsgandtlvyanduilalvydusluaisazareanududu 100
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4 v
ppm nouMIduaes pendiiad1Aan(P<0.05) uagenii lynndutleluydldusluarisazats Pl ods
] b4 [
litiiedasy (P>0.05) dasimsilnmasveslininauileluynliusuazusluaisazars P anw

[ S

Yy 9 ' o A 1 [ [l @ A
Wudu 100 ppm AouMsdudes uanaiued lutiiedifny (P>0.05) (M15199 6)
] Y v 4 ]
msasrmUsmanuaiisenluiewmirdndeswaz lvdimassvinduilelay i lunguaz
1 Y 9 I =] o = a
usluasazars PT anududu 100 uag 200 ppm (Huszeziial 10 win aeumsandsslulsua
9
4 nn./Alngia 20 aas WU povidone iodine lifinanelsuamuaiizesunazsua Vibrio
2} o o ay [l 1 < [ a { 4 [l a
Tuidudesdvileliy uatinaaniosaslsuauuaiGenluionlvy USuauaiiGesuuuerg
] 4 ]
A ZoBell’s 2216e wazil5um Vibrio wuemisiu TCBS fwenainlatfoinduilelayiusglu
a150za19 PI Aty 100 ppm ogh 1.5x10° uag 1.3x10° CFU/MTY nazanududu 200 ppm og
v v k2
#1 1.8x10  az 5.0x10° CFU/M5u deondnlsmauuaiiGesauuazlsum Vibrio Nwidonlaifain
2 ' Il v 1
avutle Ty luuyarsazans PI dsegh 2.4x10° uaz 6.4x10° CFU/MTH aud ey (135199 7)
ms1n 5 dasimsinvedliyind@massnnduilelyyilinsuazusluaisazae povidone iodine (PI) 100 nag

200 ppm tHuszazm 10 1H neumsaraess ludSauna 4 nnaimera 20 aas lumsnaaesnsai 2

$1uaulaig) uugniusniln 8n31M3iln
FLANTNATD
' (Wo9) () (%)
"lijll‘ﬁﬁﬂﬁﬂllﬂiﬂﬂu Pl
1 660,900 213,560 32.31
2 660,900 270,650 40.95
3 660,900 121,740 18.42
4 660,900 280,130 42.39
wﬁﬁuﬂyﬂﬂiﬂﬂu PI 100 ppm
1 660,900 194,820 29.48
2 660,900 194,300 29.40
3 660,900 162,800 24.63
4 660,900 195,330 29.56
LLGﬁéﬁ’uﬂyﬂﬂiﬂflu P1 200 ppm
1 660,900 317,730 48.08
2 660,900 327,210 49.51
3 660,900 244,360 36.97
4 660,900 288,280 43.62

v o v ™ o v v A . .
msaii 6 oanmsinmaevedluyihdriaesondutleluyilimsuazuluasazas povidone iodine (PT) A3ndntiu

100 1@z 200 ppm fluszaziia 10 1A noumsardssluifSanas 4 nn.Aimeia 20 aas lumsnaaesns s 2

NuE oamsilndiga dasimsilngaga onsImsilninae
YANTINAAD
N) (%) (%) (%)
Tainsserual e laig)Tu P 4 18.42 42.39 33.52+11.01*°
ug@ualaiyfTu PI 100 ppm 4 24.63 29.56 28.27+2.43"

ua@vlalaiy)Tu PI200 ppm 4 36.97 49.51 44.5545.64°
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0 w

thiimsudesnusaaiuiianuuanaedaifedrdamaana (P<0.05)

5]

a,b: ’E'J@]ﬁﬂﬁﬂﬂmaﬂ‘llﬂﬁul"ll

{ { dq’ °°’ o A o 3 y °
ms1ei 7 Winamuaiiseiduilewinduasaeslvyihdimassnnduildlyyilainsusazurluasazaie povidone

iodine (PT) 100 tta2 200 ppm Huszeznan 10 i neumsardesllsana 4 nnsimea 20 aas Tumsnaaes

a¥efi 2
AT NAG D ihédes (CFU/ua.) 41 @mans (CFUMS)

) ZoBell TCBS ZoBell TCBS
"him%ﬁuﬂya‘lﬂiﬁ“lu PI 1.5x10" 4.8x10* 2.4x10° 6.4x10’
m;ﬁuﬁﬂajmu PI 100 ppm 1.5x10 1.1x10° 1.5x10° 1.3x10°
wﬁﬁuﬂyﬂﬂiﬂﬂu PI 200 ppm 1.3x10 1.6x10° 1.8x10° 5.0x10°

CFU : colony forgr’nh}g unit
NaN1SNABINTIN 3

Tunsnaaesnsait 3 wﬁamﬂmsﬁm‘i‘ﬂﬂ"lsu'ﬂﬁiimmclumﬂiwaq 8 30 N5 (660,900 No9)
ﬁmﬁi;ifmzm 6 ans nioulrermandianss Wuszezina 2-4 Su lansesilmiludadenih
NNMIGUHUTIUIUTZ AN Qmal,uiﬂﬁﬂslumiazmﬂiwaﬁﬁnﬁn”lﬂiﬂ“%1ﬂﬁuﬂyq”lﬂiﬂ“ﬁ"lajuﬂumiagmﬂ
PI noumsanaeelis1uau 322,570, 315,180, 330,940 uag 320,740 A1 W30l0n31MTiln 48.81, 47.69,
50.07 waz 48.53% dauﬁaéauﬂ,ﬁ’ﬂuudazmﬂiwaﬁﬁu‘ﬂﬂ”lﬂiiJmﬂﬁuﬁqllﬂiﬂ“ﬁwﬂumiazmﬂ PI
ANUITUTY 100 ppm 11UTZEZIAT 10 WIN NOUMITS ALY TSI 244,550, 270,330, 238,280 LAY
168,330 #1 Al usasIMIiln 37.00, 40.90, 36.05 LAz 25.47% QmJ"uiﬂﬂﬂiuueiazmﬂiﬁaﬁﬂuﬂﬂ”hiﬂ"
mﬂﬁuﬁq”lﬂiﬂﬁwﬂumiazmﬂ P ALY 200 ppm 1HUTZEZIAT 10 WA AOUMISUAEY MU
397,410, 366,940, 495,630 L% 383,200 A 1301BATIMNINN 60.13, 55.52, 74.99 1AL 57.98% AUA IR
(mﬁnﬁ 8) 5@1'51m'5ﬂﬂm?immq"lsﬂﬂ”?nfwnamam&iazﬂ;ﬂmsmamag:ﬁ 48.78+0.99, 34.86+6.60 LA
62.16+8.76% ANAAL lleliﬂ“mﬂﬁﬂ‘ﬁﬂﬂiﬂjﬁwﬂuﬁﬁazmﬂ PI ANUIVUTY 200 ppm ADUATEUAE 1)
é’mwmsi’ﬂﬂmﬁﬂqaﬂiw'lslth,fa1ﬂéfuﬂya“lﬂiiJ‘ﬁ"laJ'mﬁuamsﬂumiazmﬂ I ALY 100 ppm AOU
MIA UG LLazulﬂj'ﬂin]”lﬂﬁUﬁﬂllﬂiﬁﬁhlllll,!,“ﬂuﬁﬁazmﬂ PI ﬁﬁmwmi‘iﬂﬂLﬂ?%ﬂQQﬂfjw"lﬂiiJ‘mﬂﬁuﬁq"lﬂiﬁ‘ﬁ

o

' Yy v ' o oA o ~
uxluasazats pr ANUANTY 100 ppm NOUNTANAY DYIWNUINIAY (P<0.05) (13190 9)

ﬂ]iN‘n 8 'emmﬁﬁnsum"lsm]mﬁmﬂmmnﬂuﬂa"lsuﬂﬂl'lmmmuwnmmwmﬂ p0V1d0ne iodine (PI) ﬂ’J]SJ!GIINGIIH
100 saz 200 ppm iluszazna 10 n naumimmﬂ\ﬂuﬂ‘“mm 4 DN/ 20 aﬂﬁﬁluﬂ1i‘ﬂﬂai’)\1ﬂiﬂ‘n 3

YAMINAAD $uau Ty $waugniusniln 831 3iln
() (Wlo3) (%) (%)
il 411 e
1 660,900 322,570 48.81
2 660,900 315,180 47.69
3 660,900 330,940 50.07
4 660,900 320,740 48.53
wﬁﬁuﬁﬂﬂiﬂiu P ANMAUIY 100 ppm
1 660,900 244,550 37.00
2 660,900 270,330 40.90
3 660,900 238,280 36.05
4 660,900 168,330 25.47
Lgﬂ%ﬁuﬁﬂﬂiﬂu P ANV 200 ppm
1 660,900 397,410 60.13
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660,900 366,940 55.52
660,900 495,630 74.99
4 660,900 383,200 57.98

M3 9 danmsinmagvedluyidihmaninduildluyiluiusuazusluarsazare povidone iodine (br) ANFHAY 100
uaz 200 ppm tHuszEzIA 10 119 nouMIavasalulSana 4 nn.Aimzia 20 a3 Tumsnaaensan 3
waudr  sannsiladiga desinsilngege dasimsilnmde

YANTINAAD

(N) (%) (%) (%)
“hiwﬁﬁuﬂyq“hhﬂu PI 4 47.69 50.07 48.78+0.99"
Llaﬁﬁuﬁﬁﬂl‘ﬂﬂu PI 100 ppm 4 25.47 40.90 34.8646.60°
LLGﬁﬁuﬁﬂﬂiﬂﬂu PI 200 ppm 4 55.52 74.99 62.16+8.76"
a,b,c: §@§1ﬂ1§ﬂﬂméﬂﬂlﬂﬂﬂl‘ﬂ‘fj}1ﬁﬁ1 Tudednusaniuiinnuuanaediiveddynieana (P<0.05)

S A

1 E v Y E4 1
msasmiSnanvaiiFendudlemihdudsaas lvydhaaonduila vy ldusiay
! Yy 9 IS =] o A a
uludrsazany e ANUdNdY 100 1A 200 ppm 1HUTZEZIAT 10 WA neuMIAAseTUITUIY 4
Y k4 H 1
anAlmeia 20 ans luminaasnssin 3 @390 10) wun YsmamuaiiGesmuuesiu zsd *p
2 9 A gl o A @ Qy A 1 ] 6
2216¢ wazlsum virio UUOIMIIAU TeBs Muonnimirdudesdutalaiyn linglu pr (9.0x10° ay
4 ' a o = gl o A o ay T gy 9
2.0x10° cru/wa) wnnIfsnamsdesivennimidrdosdutlelvyiusly e anududu 100 ppm
6 4 6 3 s 9 1 a
(8.7x10° Az 1.1x10° cru/ua.) uag 200 ppm (7.0x10° wag 7.5x10° cru/d@.) tantiey diuilsum
v 9 4 v 1 ' v 9
suaiiesmndudloulundutla Ty i Tiuslu e ogh 3.3x10° crumniy Fannnnnduilou )
Y v v 4 v
AU Ty s lu e aamdudu 100 ppm (3.1x10° cru/n$u) uatiosnnnduilou layanautlelay
1 ] o < v W a { & [l
Al e aNuAUAU 200 ppm (5.0x10° cru/n3w) @ntos Tunmanaunu Usum rise Nludlouldyan
Y v I 9 Y v
avudalaiyi liuslu pr (5.4x10° crumnsu) desnnndudlouluysnduelvyAuslu e ardudu
v 9 E2 v
100 ppm (12x10° cru/miw) uamnnndudonluyvindutleliyauslu e anududu 200 ppm

(4.8x10° CFU/NSY)

M1 10 Wanasuaiseiiduilewihdrdewazlvdihmannduildayihnlinsuazusluaisazare povidone
iodine (PI) 100 uag 200 ppm 1fuszazinal 10 i neumsdndssluilano 4 na.Alhmzia 20 das

lumsnaaeansan 3

1181889 (CFU/A.) Tvildihena (CFUMSY)
YANIINAAD h
ZoBell TCBS ZoBell TCBS
Taiuss@nalalaiafTu P 9.0x10° 2.0x10" 3.3x10° 5.4x10°
uaAavilalalu PI 100 ppm 8.7x10° 1.1x10" 3.1x10" 1.2x10°
uaavileluylu PI200 ppm 7.0x10° 7.5x10° 5.0x10" 4.8x10°

v 4 Y
nmsasrviauaziinsiziquaimiiluvae Inailnlayis 4 51 veusazganisnaaes Tag
' 1 3 1 "o 2 1 ~ gl ' 1 A <3
UAAIAIVBIUAAY parameter 1IUFIDINAWIADIA IR U5 1eR 11 hineuiviln Ty Tanuiunse-
1 1A S 1 a a J a 1 1 ~
a190gh 8.0 Amiluaie 156 un./aas Usualulasv 0.012 un./aas uaasae lunuuen Tuile
Y

wasnuilnlay13 150 quugiiiluwa Tuailnliy lusadeglugag 26.5-26.8° uaz Tugaiie

o I~ 1 I~ [ 9 [ 1 a o 1 2’ 1 ]
28.0-28.5 % manuﬂ‘iﬂ-mmazmmmuﬂNuaﬂmw muﬂimmllullmﬂnmmwmumﬂuuuﬂﬂ
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litnngamsnaaes tazisuasanuuen TufelutSuna 0.920-1.328, 0.534-1.095 1az 0.834-1.214
un./an3 DO 6.7-6.8 uN./ang Glmfmuﬂﬂ"lﬂhalﬂjml,l,@iawﬂmimam aud1ey nasntuilnlay 13 2
Fu anuniluarsaansoglusag 81-86, 84-103 uag 66-85 un./ans ﬂ?mmuaﬂmﬁmﬁwﬁyumagﬂwﬁw
2.585-2.769, 2.705-2.768 AL 2.292-2.604 UN./ANT °lu1{11j11*71ﬂ”lﬁliﬂ"mﬂwiazﬂgﬂmimam a9
parameter 9149 Lﬂﬁ'auuﬂmmﬂﬂmmm{wﬁqﬁuﬂﬂ"lsu'ﬂ" 1 5u lanmin Wesrusamgniusnilnesnlu
ué’mﬁuﬁyma"lﬂ“lumﬂiwaﬂﬂ"hiﬁ,uazﬂuﬂﬂ%ﬂ 1w anwnilunsa-asedi 8.5 anuniuasegluga
93-101, 123-132 uaz 77-97 WN/AAT ﬂ%’mm"lu"lmv‘ﬁﬁw’ﬁyuezﬂwm 0.064-0.072, 0.065-0.074 11z
0.051-0.060 n./a03 TUuAAZYANIINARDY AWAIAL dauqquﬁmmﬁw UsunawenTuileuay DO
oglugnalndiFesiunimdennnilnlan 13 2 S

maef 11 quahneuazszrnayihdihmanndutldvyibiniezilumsazay povidone iodine (P

ANUTNTY 100 1az 200 ppm tHuszazial 10 1A neumsduasslulSuna 4 an.Almzia 20 das
lumsnaaensi 3

guuN (") anuiuae  NO,-N NH;-N DO
FANITNADDY = - pH - - - -
191 e (un./aa9) wn./aas)  (Wn/aa3)  (UN./aa9)
noutiuilnly
- - 8.0 156 0.012 0 -

) vasnuuilnlay13 1 u
Tungaula’lay T e 26.5-26.8 282-28.5 7.6-7.8  126-130  0.013-0.014 0.929-1.328 6.7
uase vl T et 100 ppm 26.5-26.8 28.0-28.5 7.7 118-125  0.013-0.017 0.534-1.095  6.7-6.8
uaseut a1 11 200 pom 26.5-26.8 28.0-28.5 7.5-7.6  127-129  0.013-0.018 0.834-1214 6.7-6.8

) wasonuuilnlay 13 2 Su neusavsaugmusniln
TungaulalayTu e 264 282286 6.9-7.8 81-86  0.033-0.042 2.585-2.769  6.6-6.8
uasAuTle 141 T pr 100 pom 263-26.4 282286 7.1-7.9 84103  0.026-0.033 2.705-2.768  6.7-6.8
ua@uT a1 T 1200 pom 264-26.6 283-28.8 7.1-7.7 6685  0.025-0.030 2.292-2.604  6.7-6.8

, nasnswsmgniusnilnududui lmivazivilnliydedn 1 u
TajuasanalalajafTu e 26.8-26.9 28.0-284 8.5 93-101  0.064-0.072 2.364-2.681  6.7-6.8
uasduTlelaig) T pr 100 pom 268269 28.1-282 85 123-132  0.065-0.074 2.634-2.712  6.7-6.8
uasduale 11 T p1200 pom 268269 28.0-28.1 85 77-97  0.051-0.060 2.527-2.634  6.7-6.8

a J
RRRELYATS
a . . . IS { '
Twalaulolodu (povidone  dodine : Ph flumsazateniidavisznouves

£ v
polyvinylpyrrolidone ttag iodine Heoul¥lumsaiusenriviiaas a1 (Herwig, 1979) msfnyn
9 9 [ 2 E4

lunsefiveldnaassldamaniiainanlumsandsunanuaiGendwilouduieliynoumsdudes
4 { o v o ay ] IS o { o ] ] oa/l uaj ]
iwesnnuuaiGendudeumiuauile layidudanmsii i luyniude :rnmsnaaesie 3 ase laiy
9 Y b4 v
widihauazdimaesnnduileliyinsluasazais PI anundudu 200 ppm iluszozinan 10

=1 1 [] =) = L:' 1 ) % Qs’ ) d' ] 1 1 o =1 ] =1
Wi neumsdndess Joasmsilnmasganii luyandutlelayinluuslu PI neumsdudos ogrell

¥ o o

0911 d' ) A o o % :/I d'
Heaay (P<0.05) lumsnaaeensan 3 uazamﬂwuﬂmﬂty (P>0.05) lunisnaaeensei 1 uag 2

] Y ay ] { ] I 1
drulaiyarndud el iusluaisazare PI anududu 100 ppm iuszezinar 10wl neuns
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i E4 1
dudes Toasimailnmasgenilaoindvtaluyalusslu PI deunisdudes edraluiivedidyy
9 v v
(P>0.05) Tumsnaaeenssi 1 uadiniede lilivedAn (P>0.05) uazedaiivedine (P<0.05) Tums
3 { o w 09/} 09/} < 1 Y] Qy ]
NABINSIN 2 uaz 3 MWAIY Ha9INNIINAReLRa 3 A5 naalimiud msuraudelaylu
Y 9 S B o A = Yo
a15aza1g PI Aududu 200 ppm Huszeziial 10 w10 neunsanass inalidnsimsilnves
] 4 1 <] ! 1 { o
i) e laiannndes Tuvmed PTanmdudu 100 ppm Lifinaidanu
=2 ;I dy [ A = g} (% Qy 1 21} A 1 1 ]
msfnlunsadl sanmsilnmasvedlvdihmannduile vy usuasusluaisazans
PI A g 100 1ag 200 ppm IR ELRIGEN (24.5342.28, 28.1442.52 1A% 32.85+6.83% AINA1AY)
09/’ d‘ o' 1 ] S A 7 % Qy 1] d' o A =) =) (% =1 09/’ d' T
Tumsnaaeansai 1 aniliyd@RernunnauilaluylidrdeddulSinadsrdulumsdnyas ik
5 = ' Qsl/ yv:s’ 1w Qy ' { qﬂlj !
F0gh 75.98+11.79 1az 76.16:11.17% aeudann nethilul1dhduila v aldlumsnaaenssi 1
A o A a £ [ 1A Y =2 ' o A 1A A 9
FwsmleTun 6 daman 2545 Faluduaananicuan Yivalaudugsduassmniunenzei
[ [ =) [ 9 [ (% d‘ 9 9 (=}
uvay JedamasyindalssduisanTaaynsaensiu esnindilsznounis1dsoussnn lull
Y v v 4
wasm lumsdudear)in hudwwansznusoqunmves liyimezaanauila) livennszass Tayan

o

Qal 1 @ U =2 A v A o [} 1 1 A o
@uﬂﬂmﬂ,mﬂanmuamwmi‘ﬂﬂmaﬂmumuaz‘lumummgmﬂ@lNizmwgﬂmimaﬂm“vm%u
2 W Yo Ja 2 S 4 2 g Ao 4 (A
ﬂ’JEJLWSﬂu%QllﬂﬂWﬂﬁ“VIﬂaﬂ\iGlf']ﬂﬂﬂﬁﬂiuﬂﬁ“ﬂﬂa@ﬂﬂi\‘iﬂ 3 Glf\ﬂllﬂ‘iQU@ﬁiWﬂﬁWﬂmﬁﬂﬂJﬂ\ﬂﬂlﬂ"ﬁ

v 9

WIA1aNNYEANITNAABIFINIIUNINADIATIN 1 1AZITHINYANINADINANNUANANAUDE

A4

v 1 3 A [ A T = o Qy 1 09/1 A 1 ] 1
Faru daulumsnaaeenisn 2 sasimsilnmasveslaydmassoinduile vy nen lunguazuglu
d150ea1e PL Anududu 100 uag 200 ppm  NOUMIS ALY (33.52+11.01, 28.27+2.43 Qg
o 3 1 zﬂ' = =) [ (% d' 1 =S A % =< ng
44.55+5.64% awday) ganiulenlSeufeunusasimsilnmasves vy @deadu lumsdneinis
a J 8 1 g// J I 3 J @ a
USNVDINITUNTUATAME (2545) FapgN 22.90% eteruTumwsizluasaiildlsvilyeaisos Taels
¢ A o P V) Yo a ' S & qu ¢
soouaussnninasm lumsandesduile liynieulimaosngnuaasanal ualuasuinldsnoud
(= [ 9y Y Qs’ 1 1 o
lifindenvaz Idormaautlsluyszninemsdudes
v 9 Y E4 v
Ysunanuaiisesuniedsum Vibrio  fdwilewmirdudesdnil sty ldusuazuylu
gy 9 < A o '
a130za18 PI Aududy 100 1ag 200 ppm (Juszezinal 10 Wi neumsduasslundaznisnaans
1 % 1 ] [ a [ 3 ! % o
uanarany liun waz Ly ldaduh)ludamederduaue’ll sndunsneassnsan 3 gailullin
a ~ 3‘ o Y] Qy VoA (] Yy 9 ' o ) A A
nenenihauassduilaloificelu PTanududu 200 ppm neumsdudssdidsunanuaiiGes ey
¥ 9 Y 9 Il
¥ Vibrio Unidloutiesnimidudesduilalaiyiuglu PI armndudu 100 ppm neumsdandes uay
A 2 4 '
Ysmanuaiizens 2 ngu luhdudesdutslayauslu PTanududu 100 ppm neumsdudesios
1 oy o [ Qy [] d‘ [] ] 1 o = [y 1 Y g 1 ]
nnlwhdndesdutlelanlunelu PI Asunisdudes wamseinwidenay uaaldimiudn msus
4 4 9
autelayluensazae PI neumsdndesdinalddSunamuaiifens2 ngu lnihdudesanauiiog
< Qall ] 1% a { § ] J o ] ' a
andegluuiass wwdernulTnauuaiGendwieuliynewirlduuiln PI fnasediuim
v Y
Y 1 1 1 [ | % I~ 1 o 1 1 o
uuAiiFens 2 nau eginae iwuda lunsaifiorndumsiznoui iy lduuilnluvaa Tna s
2 Y Y oy ' 9 qﬂll 9y A ' A A Aa
nsodsanilsnoanuazdudietimeiadzeinodeios 3 A5e Ma lylidiusresznuaitousin
] 2 Y
Awneaauesn i) Ysnamuaiis e uilou lvTsvuegiuanunandulunsdielayde
2’ 1 1 1 1 d' a = (% d' =2
aumwihnoutazszrItuiln liydndsumlasduianudeanuimelsing lunisdnun
z d' ] 1 d‘ [ I~ Y] [ Y o A
ASINAILLT neUMsTIUTIgnusniln vinvaaTualan luydneenidludrgeu)disuiuinnuie

Y o3| J .. 3, 3 1 A A [ I 1
831 INge Aanutluag (alkalinity) v luaia Tvaiuganasessnniomeununnuiduai
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Y I H
vosrhneuluilaliy vaziflunalianuilunsa-a1a (pH) anasdae Fuilull1dh HCO, uaz CO,”

Y
Tushgnade W Isiudaulsznenlumsadranldenveagmy) drulsualulasd NO,N)  ua

Y v 9 v Y
uowTuils (NH,-N) Tushwiuduawszoznar lumsiuilnlay TeamwizlFuaven Tuilomyaugs
a A o A dy v :I o £ oA Y (Y a 1
AuasgIunfuamensmzidesdanhseis Feamnmnzandos iy 0.4 un./das (Fhe
3’ Y] ugj A o [~ o 9 ~ 1 oA

Aunwii, 2534) auiu wegniilneeanninludludmaumnndessususwesnainmsuziuiln e
Tildilusuase
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nudteiidnusyduanmanvenhimunzaulunisuiln Ty duie 198 layvnduilen
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3 660,900 299,700 45.35
4 660,900 263,400 39.85

MmN 5 danmsiinmaegvedliyindmassiuainhniisianaiunsa-ais (pH) 7.5, 8.0 naz 8.5 Tumsnaassnsai

2
wudr  sanmsiladige danmisilngega desimsilnmde
LANTNARD
™) (%) (%) (%)
Uniln Iyl pu 7.5 4 18.11 49.04 37.21+14.05"

Y
o
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Al 1A19 100 N./A0T W31 351,900, 426,560, 444,100 1AL 426,300 A1 H5010A31ANINN 53.25,
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405 U1 516,900, 465,300, 520,160 uaz 478,560 $2 AAIUOATIATHN 78.21, 70.40, 78.70 LAY
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nous uswgny aanimii Taena lUne 2 S deundaslunanadedriu Tae parameter N1¥iU
1 [ 4 1 [ @ 1 I~ 1 ] [
wudadiouniln lay13 2 Ju 1dun anuilunse-arsanaaneglugie 7.56-7.70, 7.68-7.96 naz 7.79-
I [ 1 [ a a S A dgj (] ]
8.01 AT UANAAAINIBYTZHIN 67-80, 80-103 taz 86-90 wn./aas Usunarlulasimuau liogTugas
v 4
0.689-0.697, 0.532-0.693 1az 0.532-0.676 un./ans nazilsmamen Tuiomuau loglure 2.237-
Y '
2.820, 2.360-2.453 1Az 2.284-2.743 un./ans MudIAU 1a191n32U5wgnioen Tlududuii luiind
I~ ] a ' oA @ Ao A I 1
A1l 1A 100, 150 taz 200 un./ans wazluilnluaedn 1 34 parameter NUIFUAA A AT LA
1 1 a o o I 1 ]
AAAINIBYTENIN 63-71, 82-113 1Az 145-171 ¥N./AAT MUAIAD tazANuunNIA-A1NanaInIog

11979 7.29-7.38, 7.51-7.73 uag 8.12-8.21 AU 1AL
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Y

Maedi 4 qamwihnewazszrnauninluyiharhmaifinnsduaia 100, 150 nez 200 un/aas Tumsnasesnsai
1

AANS uuN () anuiluag NO,-N NH;-N DO
NAAOY 19 1)1 " (un./ang) (un./ans) (wn./ans) (un./any)
noutiuilnlay
1 - 30.0 8.24 100 0.016 0 6.6
2 - 30.0 8.60 150 0.017 0 6.7
3 - 30.0 8.62 200 0.014 0 6.6
vasniuilnlaiy13 1 3u
1 27.0 32.0 7.98-8.02 95-98 0.230-0.259  0.533-1.116 6.4-6.5
2 26.9-27.1  31.0-32.0  8.20-8.24 148-150 0.073-0.234  0.660-0.749 6.5
3 27.0 32.0 8.30-8.36 198-200 0.074-0.257  0.580-1.039 6.5
wasnnuuiln a3 2 fu Reusausawgnyusniln
1 26.5-27.0  29.8-30.0  7.56-7.70 67-80 0.689-0.697  2.237-2.820 6.2-6.3
2 26.3-26.5 29.8-30.0  7.68-7.96 80-103 0.532-0.693 2.360-2.453 6.3-6.4
3 26.5-26.7  29.8-30.0  7.79-8.01 86-90 ‘ 0.532-0.676  2.284-2.743 6.4-6.6
wasnsawsmgniusniln ududurihInsuagtiuilnlayaedn 1 Ju
1 27.0-27.5 30.0 7.29-7.38 63-71 0.341-0.250  2.569-2.616 6.4-6.6
2 27.0 30.0 7.51-7.73 82-113 0.166-0.178  2.568-2.615 6.5-6.6
3 27.0 30.0 8.12-8.21 145-171 0.184-0.196  2.568-2.616 6.4-6.6

; . g =T =
gamsnaaei 1 : Uil lhndiauiuais 100 un./aas

e

y ' ] o < 1 a
gamsnaaei 2 : Uil Ty lihndiauiluai 150 un/aas

4 ' ' o da Q. -
gamsnaaei 3 : Uil luy lihndiauiluais 200 un./aas

3 A N R! A 1 A v @
mMInaaednsan 2 lydimassvewrazganmsnaaesiunilnluvia Tnaqaz 30 N5y (660,900
{ gl a 1 [y o @ 1 @ ] S
Wov) Nussyrimeia 6 ans wieuliemeedianss nessilneenilludeseuyimasaintuiln iy
o 1 v o Y 1 A 1 oy A [ 1
srozna 3-5 T nnmaguiuswauazay gnyusnilnlunaazvia Tnafiuuiln luluhndanuiluaig
100 ¥A./a05 TI1UIU 136,100, 146,760, 81,100 uag 143,700 #1 H3010A510139N 20.59, 22.21, 12.27
1 I 1 A 1 2’ A 3 1 a Ao
wag 21.74% drugniisoenlunaazvia nanvuiln lulwhaianuiuaie 150 un/das Tdmou
v a o @ '
249,000, 201,000, 110,800 1oz 132,300 62 AnTludns1Msiln 37.68, 30.41, 16.77 uag 20.02% augni
1 A [l 3’ A 3 1 a A o
Tungazvan Tnanduiln lulinhindanuiluaie 200 un/aas B8y 146,400, 124,200, 160,800 LA
(4 A Ao ~ [ A 1
75,900 A7 N3010ATIMIHN 22.15, 18.79, 24.33 uaz 11.48% (M13197 5) dasimsilnmasves
AMD0IDWAAZEANITNAADIDYN 19.20+4.67, 26.22+9.60 1Az 19.19+5.62% AWAIAY FIANAINY
o619 hifidedngmeana (P>0.05) (13199 6)
v 9/ Y 4 Y v
msasvnlsinanuaisenludomhdudesduillvyuas Ty dmaesnndutlindudes
a g} a PR I 1 [ 1 [ qaj ~ 1 a
Tuilsma 4 nnaimzia 20 8as AUaNUTuANszAUARAUTUMINAADIATIN 2 WU YTuw
1 Y 1
HUATITUTMUUOINTIU ZoBell s 2216¢ 11AZUTUI vibrio UUDIMITAU TeBs NLBNIMINAURBINTIAN

< 1 a VA [ 7 5 o w 1 T a A
Wuag 100, 150 uag 200 yn./ang 9gnscay 10 Lag 10" cru/ua. Auaay ﬁ’m”lmﬁﬁmammﬂ
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o Qy Ao A g’ Aa < U os/' o s A S A § o 4 4
autlanguassluihmuanuduaieis 3 seay Nﬂilﬂﬂ!u‘ﬂﬂ“ﬂLﬁﬂi?ﬂﬂﬂlﬂﬂﬂﬂ?‘uﬂu 2.7x10°, 2.0x10

nag 2. 2x10 cru/va. wazllsua Vibrio ﬂugﬂaummu 2.3x10°,2.6x10° 1@z 1.5x10° cru/va. (mﬁm 7)
ﬂ1§1\1°ﬂ 5 f‘)ﬂi1ﬂ1§ﬁﬂsllﬂﬂnlﬁlﬂj3»”ﬁ!ﬁﬂﬂ@ﬂﬂuﬁﬂiuu1ﬂuﬂ?1u!ﬂuﬂ1\1 100 150 uag 200 4N /ﬁﬂi 1Hﬂ1§ﬂﬂﬁﬂ\‘]ﬂ§\1ﬂ 2

AANTNAADY DRITRITN AT Faugniusniln 8n31M3iln
(c§1) (lov) () (%)
vuila T Tushitianudluea 100 un./aas
1 660,900 136,100 20.59
2 660,900 146,760 2221
3 660,900 81,100 1227
4 660,900 143,700 21.74
vuiln 9y luhisiaudluais 150 un/ans
1 660,900 249,000 37.68
2 660,900 201,000 30.41
3 660,900 110,800 16.77
4 660,900 132,300 20.02
vuiln 1y luiisianudluais 200 un/ans
1 660,900 146,400 22.15
2 660,900 124,200 18.79
3 660,900 160,800 2433
4 660,900 75,900 11.48

Mah 6 é’mﬂmsﬁmaamm‘lmﬂummaemuuﬁn‘lm‘luﬁﬁ“mmﬁ]m’n 100, 150 taz 200 1n./an3 TuMINAGLY

w

a¥afi 2
U a3 M sindrga 8n31M3ilngage ansImsilninay
AANINAADI
) (%) (%) (%)

1 4 12.27 2221 19.20+4.67

2 4 16.77 37.68 26.22+9.60

3 4 11.46 24.33 19.19+5.62

gansnaaedd 1 : Uuiln a1 luhisiaauniluars 100 un./aas

] Y
gamsnaaei 2 : Uil liylwin
9 '

S
il

=
Y
= < ' a
nANMluAIG 150 un./ans
= "o ' o_Aa
gamsnaaedi 3 : Uuiln Ty linihnd

& a
AT UA19 200 UN./ANS

maedi 7 PSinanuaiiGeiiduilowidudasduilldyimalvldmaesonduilsndudediFana 4 nnaihmezia
20 8as Adaaniluaie 100, 150 naz 200 un./Aas Tumsnaaeensaii 2

anuiluasvouidudes Wduaes (CFU/A.) ll‘thj?fﬁ‘”Imﬂ (CFU/N$Y)
(un./ang) ZoBell TCBS ZoBell TCBS
100 2.0x10 2.2x10° 2.7x10" 2.3x10°
150 1.5x10 3.0x10° 2.0x10" 2.6x10°
200 1.2x10 2.5x10° 2.2x10" 1.5x10°

CFU : colony forming unit

f.' [ 1 [ 1 A g} Aa 3 1 1 [ YY) ~
ﬂﬂ!ﬂ?WH"Iﬂ’E)L!LLﬁ%ﬁ%W'ZIN’]J‘JJWﬂll‘llﬂ“ﬁ!fﬁﬁﬂ\‘]Gluu'l“l/lilﬂ'ﬂllL‘]J’LlﬂNGINﬂUﬂQLLﬁﬂQGlUGI”IﬁNTI 8

a

' ] ] g’ A I J a = j’ ' 1 Y @ [}
ﬂau‘unﬁﬂllﬁuﬂu umummrﬂumq 100, 150 uag 200 Wn./an3 llQmﬂﬂllu']"])"J\TU']EJGlﬂﬁLﬂENﬂuGLHGH'JQ

U

Y
30.1-31.0°5 tazdSuaeendauazaietinlugig 6.3-6.7 un./ans anuilunsa-a1g 8.45, 8.61 Lag

8.87 uazSualulasd 0.029, 0.032 tag 0.058 un/aas Mud ey ua lunuueu il vdsnuuiln
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1 a 3’ a a 2’ 1 [} 1 9 Y A (%
(MoU3WIMYNYusniln) gungiivesiwazilsuaeendnuazasiirluumaz Junoudnelnameaniy
] 1 1 1] 1 1 ] ]

nazeglunaainnnngan daunnuilunsa-arsneenanasuioglugig 7.58-7.64, 7.60-7.72 1ag 7.64-

1 =) [ 3 1 A [ ] a a I

7.81 wuReanuanuduanianaaoglugig 82-88, 112-125 uaz 141-156 un./aas Usualulasd
lﬁ' dg‘ L} 1 =) a =} lQl dgl

minan1eglue9 0.053-0.056, 0.065-0.067 118z 0.109-0.122 wn./ans tazdTuamen Taiiouau 11

g 1U%29 0.942-1.819, 0.878-1.983 Lz 1.331-2.376 ¥N./AAT TUUAASEANITNAGDI MUAIAL HADIN

Yy a g/ ] ' 1A o a g’ ] 9 [

sauswgniusnilneonly ududuirlviuaztvilnaedn 1 Tu gungiivenihguianauiog

1 1 1 d' < I~ 1 (] 1

1924 26.9-27.0 wazaethen)asumlasdfisadanios aAnmiunsa-aweglugie 95-102, 115-147 uay
a 1 o o a 4 < 9 A (A

175-183  wn/aes Tuugazganisnaaos muday Usualulasiasavaniosvaz NS

v Y Y v
o Tudomiuundu dsuaeendnuazainiiiedi 6.5 un./ans YNYANITNATD NEI9INTIVIINGN
Y Y Y v
Yusnilndnaswduavimaziviln luyasdn 1 5u Tuylunnaia Tnavesyganmsnaasenian 1 uag

1 = 1 ) d' ) =) 3
2 ey ’ﬁ’JLlhl"llﬂiuﬂl’)ﬂiﬂﬁﬂlﬂﬁgﬂﬂWiﬂﬂﬁﬂﬂﬂ 3 I HNFININUA

M39ii 8 amwihneusazsyreuun lyshamaesidinaaniuais 100, 150 saz 200 un/aas Tumsnaaesnssh 2

YANIT Qmwgﬁ () anuiluag NO,-N NH;-N DO
nAABY 191 e " (1n./ans) Wn/ans)  WA/AAT)  (Wn/aas)
noutiuilnl
1 - 30.5-31.0 8.45 100 0.029 0 6.5-6.7
2 - 30.1-30.3 8.61 150 0.032 0 6.4-6.5
3 - 30.5-30.7 8.87 200 0.058 0 6.3-6.4
vasniuilnlaiy13 1 u
1 28.2-28.5 31.0 8.13-8.21 96-100 0.054-0.059  0.321-0.399 6.5
2 28.0-28.4 31.0 8.34-8.37 150-154 0.053-0.057  0.213-0.286 6.5
3 28.0-28.5 31.0 8.44-8.46 195-200 0.093-0.104  0.248-0.327 6.5
wasonuuilnlaiy13 2 Ju
1 27.9-28.0 30.0-30.5 7.91-7.98 90-94 0.054-0.057  0.232-0.892 6.6
2 27.8-28.0 30.0 8.00-8.15 137-145 0.060-0.062  0.276-0.332 6.6
3 28.0 30.0 8.14-8.18 176-186 0.099-0.111  0.271-0.548 6.6
wasonuilnlay 13 3 Su neusiusaugmusniln
1 29.5-30.0 31.8-32.0 7.58-7.64 82-88 0.053-0.056  0.942-1.819 6.5
2 293-29.7  31.8-32.0  7.60-7.72 112-125 0.065-0.067  0.878-1.983 6.5
3 29.5-29.8  31.8-32.0  7.64-7.81 141-156 ' 0.109-0.122 1.331-2.376 6.5
wansusmgniusniln udrdurhInduaztuilnlyaedn 1 Ju
1 269-27.0 315317 7.76-7.87 95-102 0.029-0.036  2.289-2.612 6.5
2 26.9-27.0 31.2-31.5 7.94-8.10 115-147 0.029-0.033 2.271-2.526 6.5
3 269-27.0 312317  8.12-8.14 175-183  0.052-0.056  1.662-2.529 6.5
wasnswsmgniusniln ududuiInsduazuilnluyaedn 1 Ju

1 27.0 - 7.98-8.08 96-103 0.025-0.033 2.495-2.498 -
2 27.3 - 8.16 138 0.026 2.498 -
3 TajgJninde

- =T =
1 ﬂ'\]']llﬂjuﬂ']\j 100 Un./an3
v

gamsnaaei 1 : Uuiln Ty lnind
= 1 ' o Aa <3| J a
gamsnaaei 2 : Uil liy lnhidianuiduai 150 un./aas
1] Y
hiidanudluaia 200 un./aas

gamsnaaoah 3 : Uuiln 1l
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Y H
v A

ANAADIATIN 3 "léu'i,lﬁmﬁmmmu@iammmimamﬁﬁuﬂﬂiummiﬁaqaz 30 AU (660,900
Woe) Mussyimea 6 aas wiouliermeeeiauss nessilnesnifudaseuyimdniviln1 3y
32821901 3-5 U NIMIFUHDINOIUTEAY gﬂguiﬂﬂﬂ“lmm'azmﬂiwaﬁﬁuﬂﬂ"lﬂi“lmfwﬁﬁmmﬂudn
100 ¥N/AAT T914IU 221,910, 221,490, 209,900 LAz 233,470 61 Aailudniinsiln 33.58, 33.51,
31.76 UL 35.33% Qﬂﬂ“uiﬂWﬂﬂluLMazﬂnﬂIﬁaﬁﬁMWﬂul‘liclHﬁIWﬁﬁﬂﬁ”liJL‘]ﬂuﬁN 150 ¥N./a03 U
257,010, 280,300, 285,770 1Az 259,950 611 H38NONITIN1HN 38.89, 42.41, 43.24 1Az 39.33% AIugni
wsnilnluudazviaTvafuiln T luihiifiaandude 200 un/das Hmau 265,010, 278,650,
313,440 1az 286,707 @1 Aatludnsimsiln 40.10, 42.16, 47.43 uaz 43.38% MUEIAL (minﬁ 9)
sanmailnmasueslidmdoslunsazgaminaaoteyi 33.5441.46, 40.972.18 A 43.27+3.09%

Y v
o A

o w VoA o g/ A 1< 1 a A o A oA
awdey Ty nuuilnlnihndanuiluaie 200 un./aas teasimsilnmasganinnuuiln Tl
Y v
o AaA

3| 1 a 1 [l v o w 1w { 1 {
Hianuiuais 150 un./aas od1e lildeddey (P>0.05) uasasimsilnmasves lidfduilnluind

o o aa

I 1 3 1] oA gj Aa I 1 a 1 =
ANUIUANNI 2 5EAL qammuuWﬂuummmmﬂuma 100 UN./AAT DINUUITIAYNNTADA
(P<0.05) (113137 10)

v
(Y

3197 9 danimsinveslayidmaesnundnlihnginaniluaie 100, 150 uaz 200 un./ans lumsnaasnssn 3

AANIINAADY $1uaulag) uaugniusniln on31M3iln
(4 (o) () (%)
viuiln 1 Tushatinaanuens 100 un.Ans
1 660,900 221,910 33.58
2 660,900 221,490 33.51
3 660,900 209,900 31.76
4 660,900 233,470 35.33
viuiln 1 Tushasinaanduens 150 un.ans
1 660,900 257,010 38.89
2 660,900 280,300 42.41
3 660,900 285,770 4324
4 660,900 259,950 39.33

' ' o A < ' a
wiln Ty linhisianuduais 200 un./aas

1 660,900 265,010 40.10
2 660,900 278,650 42.16
3 660,900 313,440 47.43
4 660,900 286,707 43.38

M3 10 danmsinmdsvesluyidmassivainluiniinauiuaia 100, 150 sag 200 un./aas Tumsnaaes

AN 3
U oaIMsindrga on31Msilngage ansImsilninay
AANINAADI
() (%) (%) (%)
1 4 31.76 35.33 33.54+1.46"
2 4 38.89 43.24 40.97+2.18
3 4 40.10 47.43 43.27+3.09*

~ < 1 a
Hanuiluaie 100 un./ans

=D

gamsnaaeei 1 : Uil lni
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H ' ' J & a
gamsnaaesi 2 : Uil luy lihndiauiluai 150 un./aas

A

nu
= ' ' g‘ A < ' a

ganynaaei 3 : Uil luy linhndianuiluais 200 un./aas

'
9 @ A o @

o { ' ° Y o " ' ' o aa
a,b: @ﬁﬁ']ﬂ?iﬂﬂ!ﬂaﬂ"llﬂﬁvl"llﬂuh'lﬂﬂ'] Uﬂ'JfJE]ﬂ‘]sJﬁﬁNﬂuﬁﬂ’)TﬂJLL@lﬂﬂNﬂﬂNNuﬂﬁ? YNNADA (P<0.05)

a J
ER AR

~ g’ Yy < 1 1 o 9 J = A J < 1
magseth Inianuiuaeaeduanunnudesnsaeudniilym wesnnmnnuiuag
v 9 9
mlsuTaeldrjua (Ca(OH), lumsdAnpinsaiidnlinesatos Taoduuisoglusie £5 un./Aas 910
P Ay o o :j/ 1 I~ 1 Z’ aAq Y = A Y A 1 3
ANABIN315D aniu manudluarvenimlglunmsneassaaiuanlnameanniu
dd o 4 1 sl & o Aat 4 A
Tumsnaaens i 1 dasimsilnmagvedlaydihmanuilnluihntanuiueie 200 un./das

(83.68+9.68%) ganiituilaluihitianuiua1a 150 un./aas (74.93+4.16%) o619 liiided A

Y 1
o

' LA g A S 1 a ' A v o W
(P>0.05) mqmamwﬂﬂuu NUANWIUA 100 ¥N./AAT (62.37+6.21%) p819uUITIAY (P<0.05)
S A o ' NS 2} A g’ A ] ' a A o = =2
vonnntiiluiidunai Ty @heanduilnlnihndianuiuai 200 un/aes Toasimsilnmasgens
£ - A T aa @ = 09/1 A 1 o’/’ ~
83.68% FaganNoaIMsilnmasves lid@ernulumsdnuiasaidiiuu ualumsnaasensai 2
Y A 1 a A A 1 o oy Aa 3| 1 a 1 Y
oasmsilnmasvedluydmassnuuilnluihndianuiuaia 100, 150 taz 200 wn./Aas uAnANAY
1 1 @ o w 1o : ' 03; ! < 1 3 @ 1 o @
o3 liTitied Aty (P>0.05) uaoasilnmaesves iy luihilianuduaes 3 sy asudd Taoiuls
9 9 Y k4
og U929 19.19-26.22% 191l paunmves lfiuegiugunmvestinawuaivainnza aaeaauns
yuasimnniousolseuandalsedm) luudazie iesmndasimsilnmaeves iy dmaedlums
4 v ' Y Y 1 Y H
NABBIN3IN 2 Aoud e Juihinsnaaes1dnaia Fawanisnaassluasei 3 Usinga dasmsiln

A LN =) A 3/ Aa 3 1 A [ 1] [ =Y
Lﬂﬁﬂsll’E)\inl‘ll‘l,]“ﬁl?iﬁﬂﬂ‘ﬂUNWﬂElUU"ITINﬂ'NﬁJL‘]JuﬂN 150 iag 200 UnN./aag LLﬁﬂ@]Nﬂu@ﬂNulllllufJﬁ"l 3]

1o { 1 {1 09; ! <3 1 qg.: Y A o g‘ 'u
(P>0.05) uasanimsilnmdsveslvyiiuilnlinihnlianuiluanne 2 szau ganhmuvilnTuihng
I 1 a 1 A v o W an £ 9 [ OBJJ ~
ANUIUA 100 WN/an3 ad1eltad Ay NIada (P<0.05) FIdoanasInuNanIsNAaodluATIN |
[ 3 gl Aa I U 3 1 a =K A v v 1 oy Aa
agriu hndanudluaaaue 150-200 wn./aas Jsanummnzaslumsvuiln lvyinnninimidian
IS 1 Qs: 1 a
WuAAIE 100 Un./AA3 83N
' Y 4 F4 v
Ysuamuaiisesauuazlsum Vibrio fasrawnluihdudesduilelayuas laydnediiea
S = Y] Qy d'o = a g} a A I U a
wazmmasnnavlandraesluliina 4 nnaimeia 20 aas NUANUAIUAI 100, 150 LA 200 WD./AAT
g 4 Y A Y ! ' & [~ ' 3| 1 3’
Tumanaasansai 1 uaz 2 IndResiuunnlunuaiGouaazngu Faaalimun anuiluavesi
' I 9/ Y Y
lifinanemamunsoanvesdiuamuaiisenduilowrhdndesduleliynewi lduiln
3’ ] 1 ] 1 d' a = (% d‘ =
Aumwihneunazszretviln iy nldeunladduiamadsiduimedsing lunsdnun

Y
Aounil
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wavaamsuy luyinlumsazaalndlaulelodu (povidone iodine) nouiinilnasdnsimsiln

E4 1
auaveiianumavesnsus luyihluasazate TwiTaule TeAu (povidone iodine) Fuilu

a

{ ] 4 a 4 . 1 1 4 a 'Q ]
amsntinten]Flumsanseyaunsd (Herwig, 1979) noutiniln ioaalsuauuaiisenaives iy
(Y] Jd
Tagiszasn

1. wednu1oasImsilnvesldhin luusuazugluasazate povidone iodine aundnd 100 nag
3| 1 Il
200 ppm U3z 10 W neuMILuin
] [ 9 Y E4 v
2. wednelSunamuaiizenduidowthdudesduilelay liydhioutvilnuaziniuilnluydh
q Aadl o A
gunsamazIEautHuMs
o A U Qv ] 4
MysIusIazduassduilelayin
o Qy ' o a Y dy A o P4 o A @ @
mssausmaudelaiyduduns o Issduyuazunziiiondiuauiands dunoios 39w ia
A o oa Jaow A = 9 1 dy A 1 9
aynsaensw WoTui 9 ngumiay 2548 Tasaazdseauni lseegn Issduijuvsil Wosovuda)in
ndalunan 7.00 w. shmsaadonuazuen) il lvuennszassesninuazgul linennszasad 20 42
1 ' Y 1 v
eginiinuaz Savine daitiihminlugag 126-280 nsu aAnwnAenszaed 11.2-15.0 wu. AN
4 4 A ] Y ]
N3zAvY 5.5-7.5 wu. 1InHu himsinautle PBnewhmanivlduneunziiio Wesiusin1duan
o w Qy A I A 3} = = 1 ' ~ 3’ <3
hdutle vy ivenduihmanaz@maedldlundesInluvmia 35x50x27 wu. Husspimzaanua
E4

30 ppt Tuil5u1A5 20 das od1eaz 1 ndes szrdnmsdndesduilalianTsduifindalsamziln

4 Y&y a a 4
ﬂlﬂﬂﬂuﬂ"lﬁﬂ}!ﬂﬁﬁ'lﬂislﬁﬂ'lclf'ﬁ')f]ﬂclﬂﬂu@]ﬁ@ﬂna'l Lm&ﬂuﬂ’l\‘iﬁﬂﬂuﬂ"lﬁyﬂiﬁ’lﬂimﬁ? 8.30 U.

1 v Qw o "1 v
msuenlvnnauilaezmsinanuazeralyiin
4 o @ Qy v 4 o [ Y Qy ]
wedudsaduile it lsameilnvosgudaaynsains imsdadenduileluydas 10-12
4 [ v £ Fl
auils lalunzagdanaradnuaag luatiimziaazera msuen liesnvnduilelasldiloguig Tui
e 4 o I y vy Sy 1 ada
nniunsouedsanisnuaz lintudluneusen uarddietimeaazein 3-4 a59 lyuaas dnnu
9
dunouaenandoutiill1Flunisnaasslaehivsuazusluaisazato povidone iodine (PI)
1 [ 1 0 ]
anunduatuiluszezna 10 wii newirlhiuiln
gamsnaaodi 1 hingluaisazats PI
= . Y 9
gaNInaaodi 2 wayluaisazate PI anududu 100 ppm
gaminaaedn 3 uyluaisazato PLanududu 200 ppm

msiln i
1 1 = 1 o [, 9 d‘ g’
laiyjusiaz@oninuaazganmsnaassgnirlduilnluviaTnaudmsenszuenfiussgimera
Y v
AL 30 ppt w513 6 ans yamsnaassaz 4 41 U3una Ty llduilnlundazaiaTuad
Y 1 v
min 30 nsu Wszunm 660,900 Wea) szreiniln 1y Itemaedraus aie lalw lisuiduvialna
Y v v Y
wennniuiudedinih luudazvialualu 2 Sunsnvesmsuuiln laiydrednnesarmumsanie

] v b4 v ] v
e ldasemiSuamuaiieiduiloului dedunamiurialvalalisuilnesnitludsouih
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QmJmmmasﬁumTwmwemmsquuummummumﬁmm*ﬁmmﬂuwllﬂﬂmamum

=) = A
msasrISinamuaiisy
[l 2 I
nmsasvsinawuaiicenduilou iy neuih Il nuazsininiln luy duiiumsdaeds

= v Ay 1 Y
Lﬂﬂ’lﬂﬂﬂhlﬂﬂﬁniﬂlm?

T o o 3
msgurudnulinusnin
Wesusawgniusnilnninuaazvialva  imsquiiudiuaugniuazdiuiudasmsiln

9y ag a o AWy Y Y dy
ﬂ’JfJ’J‘ﬁL@‘EJ’JﬂUVIllﬂﬂa'l'JiJ'ILLa’Jﬂ@uﬁuTLl

MR ITHYeYyaMsaDn
a J aa A . . @ {
M3 UATIZHAOYANNADA 19875 Analysis of Variance tazilsouifiendasimsilmmasues
Teﬁﬂ,ﬁnmazﬁﬁ"lmvﬁgmzwﬁ“lumm:aw povidone iodine Iag2% Duncan ’s New Multiple Range

. ) o 2
Test NszauaNUFoIY 95% Arellsunsuduiog

NaMIANH

"lélh,!ﬁ’]?n}mmmmu@iamgﬂmimamﬁﬂu%’\lﬂiummimqaz 30 AU YT01TTIY 660,900
Wes Aussyrimzaniings 6 dns ndeuliormeesiauss neseilniudaseuyihudanniuiln 13
fuszeznm 24 Su namsguiviwauazan gnyuudazuia Tuadild ligauslumsazaie PI
neuluilniisuan 306,330, 328,980, 351,600 Haz 388,320 ¢ AniTludasnsiln 46.35, 49.78, 53.20
waz 58.76% davgmluudazuaa Tnaii ligauslumsazate PI anududu 100 ppm ilussozinm
10 Wil AeuLinI$ I 319,650, 273,330, 325,980 1A 300,300 A7 HIBTTATINITN 48.37, 41.36,
49.32 wa 45.44% gnluudazva Tnai lgnusluesazas P anandudu 200 ppm uszesinm
10 119 neuUuAnT$ 1Y 385,950, 414,300, 314,640 1A 363,960 61 13018ATIMIN 58.40, 62.69,
47.61 110 55.07% (314 1) 'é"ﬁiwfniWﬂm'ﬁ'mlm"lﬂiﬂ“ﬁl‘fwmaiuucsiamgﬂmﬁmam@giﬁ 52.0245.29,
46.12:3.58 1A% 55.94+6.37% AW Fwanaiueda ey (P>0.05) (1319 2)

"lelhqllﬁ'ﬁmﬁmmam@'azGl;ﬂmﬁmamﬁﬂu%ﬂ”lummiwaqaz 30 nSU MIpITIY 660,900
Woa Aussqrimemsinms 6 ans neuliermaediauss neesilniudsemfmdnniviin13
Huszeznm 35 Su namsduiviwauazan gnyluudazviaTnadi 1 lignuslumsazars PI
AouUNnTi$1uIu 299,310, 286,980, 313,650 LA 335,640 @1 130NOATINITHN 4529, 43.42, 47.46
waz 50.79% gniuudazviaTnaii lgnusluaisazats PI anundudu 100 ppm fuszezinat 10
Wi neulnlnii$1mIu 433,760, 343,320, 301,290 1Az 294,960 §1 N30HBNI 1NN 65.63, 51.95,
45.50 1Az 44.63% gnifluudazuia Tnai ligausluasazas P anandudu 200 ppm iuszezinm
10 Wi neutindln T 191 338,160, 382,920, 345,200 LA 293,640 A2 ¥301BNI NN 51.17, 57.94,
52.23 1Az 44.43% (31971 3) Sasimsilamasves [ Fimdealuudazgamananesogi 46.74+3.16,

o w

51.95+9.68 1A 51.44+5.54% Mud ey Fauanaenued s lildodne (P>0.05) (115197 4)
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msn 1 danmsinvedlvihaihmaninsuezusluasazare povidone iodine (P) adsudadu 100 uaz 200
ppm uszaziia 10 A nevuuln

FANTNATO sl uaugniusniln 8n31M37ln
(#) (vlov) (@) (%)
Tajuas laiq) Tu PI
1 660,900 306,330 46.35
2 660,900 328,980 49.78
3 660,900 351,600 53.20
4 660,900 388,320 58.76
us'l41)1u PI Anmndindu 100 ppm
1 660,900 319,650 48.37
2 660,900 273,330 41.36
3 660,900 325,980 49.32
4 660,900 300,300 45.44
ua'l41)1u PI Amndindu 200 ppm
1 660,900 385,950 58.40
2 660,900 414,300 62.69
3 660,900 314,640 47.61
4 660,900 363,960 55.07

M 2 dasimsinnaevedlaiyindinmailinsuazuyluaisazare povidone iodine (PI) aaududu 100
uaz 200 ppm uszazna 10 1 neuuniln

wudr  danmsilndiga danimsilngage desinsilnmae

FANIINAAD N) %) (%) (%)
Tajuaylaiy) 1w PI 4 46.35 58.76 52.02+5.29
ua laja)Tu PI 100 ppm 4 4135 49.32 46.1243.58
uas laja)Tu PI 200 ppm 4 47.61 62.69 55.94+6.37

MmN 3 danmsiinvedliihdniaesiilinguazualumsazas povidone iodine (PT) A3t 100 uaz 200 ppm
Wuszazna 10 nH neuuniln

AANIITNAADY $1uau g uugnusniln 8n31M3iln
(4 (o) () %)
Tajuas laiq) Tu PI
1 660,900 299,310 45.29
2 660,900 286,980 43.42
3 660,900 313,650 47.46
4 660,900 335,640 50.79
ua'l41)1u PI anmdndu 100 ppm
1 660,900 433,760 65.63
2 660,900 343,320 51.95
3 660,900 301,290 45.59
4 660,900 294,960 44.63
ua laja)Tu PI Anmndiudu 200 ppm
1 660,900 338,160 51.17
2 660,900 382,920 57.94
3 660,900 345,200 52.23
4 660,900 293,640 44.43
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! ! A ! . . .
M 4 sasimsinndaveslvyind@maesiilinsuazurluasazare povidone iodine (PI) aaududu 100

uaz 200 ppm uszazat 10 i nouvuln

ug dasnsiladiga deaimsilngega dasimsilnmay

PANIINAAD (N) %) (%) (%)
Jajua laig)Tu PI 4 43.42 50.79 46.743.16
uas 1aj1)Tu PI 100 ppm 4 44.63 65.63 51.9549.68
uas 1aja)Tu PI 200 ppm 4 44.43 57.94 51.44+5.54

mﬁmaﬂmﬂ?mmumﬁﬁﬂﬁﬂmﬁau‘lﬂiﬂ“ﬁ"laju,sﬁu,azusﬂummzmﬂ PI dluszozne 10 wii
neuduiln Usingn ﬂ?mmu‘uﬂﬁﬁmimﬁﬂmﬁau"lsﬁﬁﬁﬁymmﬁ"l,ajufﬂumiazmﬂ PI ogii 3.1x10°
CFU/M$u uuem33u ZoBell’s 2216e Funnnifiugluaisazate PLuazaimudusi 100 az 200 ppm
2.6 uaz 2.8 W U5na Vibrio fiuidlewlvdihmai luusuasazae PI 087l 5.8x10° CFU/N3Y
uue3 iU TCBS Funnndiiiugluesazate PLasundudu 100 wag 200 ppm 1fies 1.2 uag 1.6 1
aud ey drunuadisesmiinsony w1 Gndesd liuslumsazate PI fidwau 9.7x10' CFUMSW
Tagunn i luansazato PIanududy 100 1az 200 ppm 1.6 tag 1.8 191 o Vibrio s
Jaj1)Fimdeadi iugluasazars PI fidwau 2.1x10° CFUMY Tasmnniiugluaisazats PI

ANUTNAU 100 1AL 200 ppm B 1.6 1Az 3.8 191 MU (113199 5)

m319ii 5 Ysanawuaiiseiduwilewlvyihiluinduazudluaisazare povidone iodine (PI) A2andiudu 100

1az 200 ppm 1uszezna 10 A

AR li1@ima (CFU/M3W) lua)d@mane (CFUMS)

’ ZoBell TCBS ZoBell TCBS
Tajuaylia) 1 PI 3.1x10" 5.8x10’ 9.7x10" 2.1x10
uas 1aja) Ty PI 100 ppm 1.2x10* 4.9x10° 6.2x10°* 1.3x10°
us'l91)1u PT 200 ppm 1.1x10* 3.7x10° 5.4x10°" 5.5x10

CFU : colony forming unit

a { o 3} ] 1 J < o 1 @ { ) o
PsmamwaiGeilwidewiniviln layneuilmiludsew)idweaadlumsiei 6 dmsy
v v v 2
ﬁmuﬁﬂulmﬂﬁﬁwma Tudun 1 Lmﬂmiﬂiawummﬁ"ju ZoBell’s 2216e tazi¥o Vibrio uummi"g’u
] 9 ]
TCBS fngnaimiiviln vy liusluasazate PI newiuilalidmau 2.6x10" waz 1.2x10° CFU/
o o £ VA g’ ] VA 1 Y 9 3
ua. Muaay mmﬂmmuﬂﬂmﬂmmﬁ/ﬂﬂllmﬂmuﬂumsazmﬂ PI anuvuvy 100 ppm  (7.9x10
o w o w o
ag 5.5x10' CFU/a. AUAIAY) Lag 200 ppm (4.8x103 wa 8.0x10' CFU/A. AuaIaL) uszazan
=] 1 ~ <3 Y v A a a A ng 1 A 3' 1 o 1 [
10 Wi neuvvilndsuanios Tuiud 2 USuawuaiiGens 2 ngu fasrenuluinuilnliduandis
v 1 1A A 3 v '
fuandosszninegamsnaaes ualsinanuaiiGesmmudullegszning 2.7x10-1.4x10° CFU/wA.
Y 1
s Vibrio og32319 2.8-2.9x10° CFU/a. dwsuihniuilnlaydmaes luiuin 1 unaiiGesiy
Y Y [
wazi¥e Vibrio Twihiuiln luyaluugluasazats PI fd1mau 5.80x10° nag1.4x10° CFU/A.
1 Y ]
awdw FelndiResdurinuiln liy usluaisazare PTanududu 100 ppm (5.6x10° uag 2.1x10*
o w 1 A & 3 ] ] { ' IS
CFU/ya. muanay) meﬂm1ﬁﬂmﬂauumuﬁﬂ%ﬂ”ﬁuﬂumiazaw PI AN YU 200 ppm 11)u
=) 1 1 1 g}’ 1 o d' a S A QBJJ 1 g’ ) 1
so21981 10 Wi neudniln 2.0 111 192 ngu Tuiud 2 YsinawuaiiGens 2 ngu Tusiwiuilnlay
] o < 1 1A A -1 1 '
uanaNfuanioesznIgansnaass ualsaniudu legsznine 5.0x10%1.1x10° CFU/a. uay
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8.6x10™-1.6x10° CFUma. ewd1ay luduin 3 dsmamvansesiuiuuilsegszning 3.1-5.2x10°

CFU/wa. waz3unm Vibrio agszni1a 3.2-5.7x10" CFU/a. Tuiniuiln 141 3 gamsnaasa

msan 6 YSnamuaiiSenduileuwshuuinlayihnlainguazurluasazais povidone iodine (PI) Aty

100 a2 200 ppm uszazna 10 i neuvuiln

2, a2 ﬁwﬂuﬁﬂ"lﬂiﬁﬁmﬁm (CFU/
iniln lajy@ieia (CFUMmA.)

YANIINAAD a.)
ZoBell TCBS ZoBell TCBS
Jun 1 veamsvuiln
e laig) Tu .6X 2x 5.8x Ax
TaiuayTaja)Tu P1 2.6x10" 1.2x10° 8x10* 1.4x10’
ua laja)Tu PI 100 ppm 7.9x10° 5.5x10' 5.6x10" 2.1x10°
uas laja) Tu PI 200 ppm 4.8x10° 8.0x10" 2.9x10°* 7.0x10"
U 2 veamsvuiln
ol Tu 22X .8x1 Ax 1.3x1
Tajuayla) 1w PI 9.2x10° 2.8x10* 1.1x10° 3x10*
ua'l41)1u PI 100 ppm 1.4x10° 2.9x10° 7.1x10° 8.6x10°
uas 1aj1/Tu PI 200 ppm 2.7x10° 2.9x10° 5.0x10° 1.6x10"
U 3 yeamsvuiln
TaiuayTaja)Tu P1 5.2x10° 5.7x10°
ua laja)Tu PI 100 ppm 4.0x10° 3.8x10°
uas laia) Tu PI 200 ppm 3.1x10° 3.2x10°

CFU : colony forming unit

a ¢
1UNA

a . . . IS { '
TwalauleTedu (povidone  iodine : PD  fuaisazareiflidiudsznovues
a 9 ] Ay d’Q % ] =
polyvinylpyrrolidone t1a¢ iodine Houldlumsainyonminiiwas ludar (Herwig, 1979) msdnun
3 3. @ 1 a { o a ] % o [ { o
Tunsaiiveldnaaesldmniidsnanlumsasdsmnanuaisendudlouna liyddailudmsnild
Y Y 1
mamanindenowth lduiln vinmanaaesiy iy nedihmanaz@ivaes dsingan layn luusuaz
' . . . Y 9 < A o ]
uyluensazate povidone iodine AIFNAY 100 1Az 200 ppm 1Wuszezial 10 wd neuiiliy
1 [ 1 o o o an " g’ = = D o A o
iln uanadued litideddymeada (P>0.05) Tagluy@ihmanazdimdedionsimsilnmasin
] o W d! 9 [ a A A a
01)5 199 46.12-55.49% 1AL 46.74-51.95% MWA1A SaaeanaeanUlInamuanGes ezl
. . { 1 g’ ] [l qul = a ~ A 1 1 1 o <
Vibrio asyanululuyuazihivilnliyie 2 & TaslSmannaiiGouaaznguuanaanuaniios
' =2 3 dy 9 < 1 . . . 1A 1w
FENINYANMITNAAD wannmsany luaseiiudaalfifiuii povidone iodine lulinagodnsinis
] qs}l J < 1 o ] o 2 ]
Wnveluydh nedl ermdumsiznouirlay 1d1$unsneass himsnseserdsandsouazdiela
Y oy z Y N4 :l 3 A 1 = A a [l
Ydreimziaazern 3-4 aie msdiludrehazeranaensdidiusieszuuaiiizsauiivesluiy

pon 1 1daoudnann 39 luduiludeas iy luarsazats povidone iodine Aoutiniln
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F4 1

m3snaaeensei 2 duilnluydmaeslulSunaaeiulsunuas 4 i
¥ANINAALIA 1 24 nsuninza 6 ans
¥ANINAALIT 2 30 n3unimea 6 ans
FANINARDIN 3 36 nsunimeia 6 Aas
MINAABIATIT 3 vuilnl@masslulsmaaeiulsnaes 3 i
¥ANINAALIA 1 30 ndunimzia 6 ans
FANINARDIN 2 36 nsunimeia 6 Ans
¥ANINAADIT 3 42 n$unimzia 6 ans
¥ANINAAIT 4 48 n3unimza 6 ans
MsNARBIATaT 4 vuilnluydmaedlulsinaaiulsuues 3 i
¥ANINAABST 1 48 n$unimzia 6 ans
¥ANINAALIT 2 54 nsuninzia 6 ans
¥ANINAALITA 3 60 n3unimea 6 ans
szudeiituiln ll¥emareudhas aite i1 loufifuvialna uenvind Mmsasiefauas
3mﬁwﬁﬂmmwﬁyﬁiauuazszwﬁmﬁui’fdﬂ%}ﬂ, F18un anunsa-a qmwgﬁﬁyw Usmaeangian
azmmfiyw (DO) 15uauuenTuHesIu (ammonia: NH;-N) uaz”lu”lmﬁ(nitrite: NO,-N) aaoaau

A oy "y A A o axdn Y 1 Y 1 g &
ﬂ']ﬁ3'31133“@ﬂﬂlu@ﬂﬂ@@ﬂ%1ﬂ1mﬂjﬂlﬂiaqnﬂ/@.ﬂﬂimLlagjgﬁﬂvlﬂﬂa'lju’lllajﬂ@uﬁu']u

U CYA) Y
msquummmﬂ“mu‘mﬂn
A o J o ) o v Y
LﬂJ’t’)i’J‘].li’JﬁJQﬂiJleiﬂ“V\lﬂiﬂﬂlmagﬂl’miﬁﬁ mmiqmmmmugmaluazmmmammiﬁﬂma

ax a o Ay 1 Y
’Tﬁlﬂﬂjﬂ‘ﬂ‘ﬂ"l@ﬂa'l’ginlla’g

a Jd Yy aa
MIIATITHVRYANMIA DA
a 14 aa a . . [ .
M3AATIZHYoYaN19ana InedT Analysis of Variance nazilsouiisusasimsilnmaoves
TaigffanmstuilnludSinaaniuluusazmsnaaeelagds Duncan s New Multiple Range

Test RszAuaNMFoIU 95% Taold lilsunsudusagl

NaNISANY

msnAReIAsan 1"lﬂiﬁﬁigmmmaaﬂﬂaamﬂuﬁaéaugﬂmﬁqmﬂﬁuﬂﬂ"l”;’gﬂuizﬂmm 2-4 U
NAMIFUUVIIUIUAAY gﬂﬂ,uiﬂﬂﬂiulgdazmaﬂiwaﬁﬁuﬁn%ﬁuﬂ?um 24 51 (528,720 ¥09)
YRRV 328,200, 340,370, 284,370 oy 320,600 a W?@ﬁgﬁﬁﬂﬁﬂﬂ 62.07, 64.38, 53.78 1lag 60.64%
anlundazvanTrafivwuiln i lurSim 30 3 (660,900 o) Ti$ 1191 348,340, 372,060, 399,580
Haz 438,930 @1 AaludaI1MIAln 52.71, 56.30, 60.46 L1AZ 66.41% Qﬂﬂﬂuu@iagmﬂiwaﬁﬁuﬂﬂwﬂ,
TutlSum 36 n3u (793,080 Wog) T 1w 320,520, 412,380, 356,780 1AL 329,550 A1 H303ATINTHN
40.41, 52.00, 44.99 118 41.55% (@39 1) é’mmﬁﬂﬂmﬁfJﬁU'eN"hi‘LJ‘?Tﬁywnammmiazﬂgﬂmﬁmamag,i‘ﬁ

o w [

60.22+4.56, 58.97£5.88 118 44.74+5.22% mud1ay onsimsilnmasves vy nvuinlulSunw 24 uay

o o

o J a s ' Ao 1o A VA &
30 NIV/UINSID 6 ANT ummmu@mﬂmuﬂmﬂﬂg (P>0.05) Lm@ﬂﬂmiﬂﬂmﬁﬂﬂl@ﬂﬂlﬂ“ﬂunﬂﬂ‘m 2
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'
IS IS %

1 v
s uananudasimsilnmasves lvfuuilnludSinm 36 nfunimem 6 das oonalitiodinny

U

N9Enn (P<0.05) (A15199 2)

[
(9]

msen 1 dasimsinveslving@mmaiuuinlunSana 24, 30 uaz 36 nSunimzia 6 aas Tumsnaaesnsai 1

FANTNAADY $ruaulaig) uugniusniln 8051M3#ln
d by ) )
24 ATUAINIA 6 803 (4 NTNAI 1 AAT)
1 528,720 328,200 62.07
2 528,720 340,370 64.38
3 528,720 284,370 53.78
, 4 , 528,720 320,600 60.64
30 NN/ 6 aas (5 PSWAN 1 ang)
1 660,900 348,340 52.71
2 660,900 372,060 56.30
3 660,900 399,580 60.46
‘ 4 ‘ 660,900 438,930 66.41
36 NFNAIMEIA 6 803 (6 NTWAI 1 AAT)
1 793,080 320,520 40.41
2 793,080 412,380 52.00
3 793,080 356,780 44.99
4 793,080 329,550 41.55

¥
(93

msan 2 danmsinmasvedlyyihdnmainivainluf3na 24, 30 uaz 36 nSuaimza 6 aas lumsnaaesnsaii 1

ﬂ?mm'lﬂiﬂ/ﬁ‘mma 6aas  wmE  sasimsiadiga 8931M3lngaga das1mslnman
(n5) N) (%) (%) (%)
24 4 53.78 64.38 60.22+4.56"
30 4 52.71 66.41 58.97+5.88"
36 4 40.41 52.00 44.7445.22"

@

a, b : oasimsilnmagves lyinnmiudiednysaeiuiinnuianaisediad

@ @

sdAqNIIEna (P<0.05)

Y v v
Auamwihszninuviln lvydihaalulsum 24, 30 naz 36 nfuaimeia 6 8as Tumsnaaea

Y H
v A

asadt 1 dauaasluased 3 ndsnntuila )15 1 fu qmwgﬁmaﬂfmfjﬁ 25% Tugruduay 26.5%
Tug91e anuiunsa-aalurig 8.19-8.24, 8.18-8.20 taz 8.10-8.17 anudluaalusia 138-140,
135-138 waz 130-139 wn/das Usuarlulasiilugig 0.053-0.057, 0.053-0.054 uaz 0.053-0.054 un./
ans wazilSuaenTutelugig 0.098-0.145, 0.151-0.256 uaz 0.157-0.256 HN./AAT AN
wéanuniln Y13 2 $u deusauswgmusniln gamgiivh Yinalulasyt naziSunamen Tudle
utunnunsnidniios Lm'wﬁamﬂsammqﬂgiﬂ’dauaaﬂ"hJué’a@uﬁyﬂwmmﬂum%ﬂ 1
parameter vouinldeulaseeaiiu g sany 18 mmﬂumﬂ—@maﬂmmagﬂwﬁ’;q 7.46-7.68,
7.30-7.43 way 7.25-7.36 anwiluaanaaieglugie 58-87, 6276 waz 5970 wn/ans T
LLanTmﬁmﬁanqfuagclwﬁN 1.065-1.248, 0.952-1.628 118y 1.787-2.513 ¥n./ans Mua1ay
MINARBIRSH 2 lfdmaeanoesilneaniludidoutfimasnniuiln i usezna 3-5 Ju
nnmsguiuiauazangayusnilnluudazan Tnaiiuila vy TualSue 24 n5u (528,720 Wlog)
Td1uau 212,940, 186,130, 142,730 uaz 126,080 #1 Aaludasinsiln 40.27, 35.20, 27.00 uag 23.85%
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Qmﬁlfluu@iasmﬂiwaﬁﬁuﬂﬂ"lﬂiﬂﬂuﬁmm 30 NI (660,900 Wo9) WU 177,810, 169,400, 241,590
az 186,040 f1 M3010A31MMINN 26.90, 25.63, 36.55 AL 28.15% daugﬂﬁiuuﬁiazmﬂiwaﬁﬂnﬁﬂ
Tait) TualFunas 36 NS (793,080 We) Wi 1msau 234,310, 260,500 174,100 trag 203,080 63 HeNoAT NN
20.54, 32.85, 21.95 1AL 25.61% (M3WT 4) Sasimsilnmaeveslaiydmdesluidazgamimaaesegii

31.5847.51, 29.31+4.94 1Az 27.49+4.73% AN Fuanaenued1s iledngnieana (P>0.05)

(13199 5)

MmN 3 gamwihszrnaduinluydidihmaludSana 24, 30 was 36 nSunimeia 6 aas Tumsnasendadi 1

Pwnalirimemedas gl () ariluang NO»-N NH;-N
(M5) 191 118 o (un./ang) un./ans) (un./ang)
wasonuuilnlay13 1 Ju
24 25.0 26.5 8.19-8.24 138-140 0.053-0.057 0.098-0.145
30 25.0 26.5 8.18-8.20 135-138 0.053-0.054 0.151-0.256
36 250 265  8.10-8.17 130-139 0.053-0.054  0.157-0.256
wasnuuiln laiy)13 2 Su neusausaugniusniln
24 260 275  8.13-826 125-132 0.088-0.134  0.305-0.534
30 26.0 27.5 8.11-8.16 114-118 0.072-0.075 0.414-0.682
36 26.0 27.5 8.03-8.23 117-121 . 0.040-0.070 0.062-0.950
nawnswswgniusniln udndmiInduazduilnluaedn 1 Ju
24 25.0 29.5 7.46-7.68 58-87 0.043-0.072 1.065-1.248
30 25.0 29.5 7.30-7.43 62-76 0.047-0.058 0.952-1.628
36 250 295 725736 59-70 0.047-0.058 1.787-2.513

¥
[

maeii 4 dasimsilnvedlaihd@massfiainlu3inas 24, 30 uaz 36 nFunimzia 6 ans lunmsnanesnai 2

FANINATLN Sl uaugniusniln on31M3iln
(1) (e () (%)
Tai1) 24 n5unimzia 6 aas (4 nsuah 1 das)
1 528,720 212,940 40.27
2 528,720 186,130 35.20
3 528,720 142,730 27.00
4M ) 528,720 126,080 23.85
Tai1) 30 n5wAimzia 6 aas (5 nsuAh 1 aas)
1 660,900 177,810 26.90
2 660,900 169,400 25.63
3 660,900 241,590 36.55
4q’ 3 660,900 186,040 28.15
Tai1) 36 nSunimzia 6 aas (6 nFuA 1 Aas)
1 793,080 234,310 29.54
2 793,080 260,500 32.85
3 793,080 174,100 21.95
4 793,080 203,080 25.61

MR 5 5’91‘;Lmiﬁnméamm"lﬂiﬂ,%ﬁnﬁﬁaeﬁﬂuﬂﬂhﬂ%mm 24,30 uaz 36 ¥uAimza 6 3as lumanaaeandadi 2
Pnaliyrimezmedns  dwandn  sasimsilndiga 9131M3Tlngaga 8n31msilnmay
G£0) N) (%) (%) (%)
24 4 23.85 40.27 31.58+7.51
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30 4 25.63 36.55 29.31+4.94
36 4 21.95 32.85 27.49+4.73

M5NAR0IASIT 3 msguiuswaugnyusnilnasan Ysing gniyluudazvaaTnaiivuiln
i) Tual5um 30 nSw (660,900 Wod) Ti1121 299,290, 298,950 1Az 305,610 @1 1H300ATIMTHN
45.29, 45.23 uag 46.24% gni)luusazaaTwadfivuile T lulSina 36 n$u (793,080 wleq) fis1uan
332,940, 187,620 118 367,290 &1 AaiTlusna1msiln 41.98, 23.66 1az 46.31% gmfluudazunTvai
Uniln g Tualsunm 42 nSu (925,260 Wo) Ui 1mIu 465,630, 493,290 1Az 222,630 A2 H30HOATINS
N 50.32, 53.31 1Az 24.06% dausluu@iazmﬂiﬁaﬁﬁuﬂﬂ”lﬁlthfluﬂ?mm 48 N3 (1,057,440 W09) Tgn
Ylnooninlusiuiu 543270, 497,640 uaz 484,950 @7 Fanailusasimsiln 51.38, 47.06 uag
4586%  (M3niie)  sanmsilnmasvesluydimdesluuaazyganisnanetegi 45.59:0.57,
37.32+12.02, 42.56+16.09 1182 48.10+2.90% AI1NE1AL c‘f;qgl,@ﬂmqﬁumintlajﬁﬁ’ﬂﬁwﬁ’auj (P>0.05) (11519
7

MmN 6 danmsinvedluyindmiaesiuninlunfZana 30, 36, 42 uaz 48 nSuAImza 6 8as lTumsmaaenisi 3

FANIINADDA $1uaulag) uugniusniln 8931M3iln
| @) LD (@) %)
30 NS 6 aag (5 NSNAI 1 ans)
1 660,900 299,290 45.29
2 660,900 298,950 45.23
. 3 . 660,900 305,610 46.24
36 NFUANNEIA 6 AT (6 NTNAI 1 ans)
1 793,080 332,940 41.98
2 793,080 187,620 23.66
) 3 3 793,080 367,290 46.31
42 nSuAlmea 6 aas (7 NSNAIN 1 aas)
1 925,260 465,630 50.32
2 925,260 493,290 53.31
} 3 3 925,260 222,630 24.06
48 NFUAIMEIA 6 anT (8 NN/ 1 anT)
1 1,057,440 543,270 51.38
2 1,057,440 497,640 47.06
3 1,057,440 484,950 45.86

MmN 7 danmsinmasvedlvyindmassivaninlialSanas 30, 36,42 uaz 48 n3uAimeia 6 ans Tumsnaaesnsan 3

ﬂ?uwm'laiﬁ/ﬁmwa 6803w  sasmsilndige 8931M3flngaga ansmsilninay
(N3W) (N) (%) (%) (%)
30 3 45.23 46.24 45.59+0.57
36 3 23.66 46.31 37.32+12.02
42 3 24.06 53.31 42.56+16.09
48 3 45.86 51.38 48.10+2.90

Y Y
auamihneutazsznainiln luydmaealuilSina 30, 36, 42 taz 48 nfunimeia 6 aas
0911 A~ Y A 1 1 ] 3’ = IS 1
Tumsnaasenian 3 aweaasluaised 8 neuuuilnlay dluviaInatianuilunsa-aie 8.56
IS 1 a 1 ' J @ (Y Il '
anuiiluaa 138 un./ans ua liw TulasiuazuenTude vasaniviln lvineusiusaugniusniln
v
a o 1 4 ] a ' J o 1 1 1 1
gaurigivesthedlunasinasgiulaslugradigurglegsznidng 27.5-28.7°% 5291180g3241I1
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30.0-31.0°% ANuunIa-A1A0EanadaIn 8.56 Weglure 7.38-7.77, 7.65-7.76, 7.64-7.72 uay
7.97-8.05 mimﬁmﬁ’umwmﬂuﬁhqﬁﬁama@mmﬂ 138 1108 1u%29 115-119, 112-115, 113-115 uag
108-110 WN./af5 °1ummz‘ﬁﬂ?mm"lu”lm‘iﬁﬁaﬂmﬁwﬁumeéﬂlwﬁu 0.036-0.041, 0.039-0.042, 0.036-
0.039 1A 0.039-0.041 WN./aAT uazﬂ?mmuauTmﬁmﬁ'uﬁumaéiwﬁm 0.574-0.703, 0.571-0.873,
0.455-0.977 1A% 1.056-1.248 un./an3 dnlSinmeendnuazaeilndifesiulundas Sunaziunls
Tur19 6.2-6.4 wn./Aas Tuudazganminaass mud Ay nasnsrusawgniusnilnesn i uduan
ilmiudaniuilndedn 1 qmwqﬁﬁyumzﬂ?mmaaﬂci?muazmﬂffuﬂﬁlauuﬂaq"lajMﬂﬁﬂ anunilu
nIA-ANANANBYR 7.20-7.51, 7.21-7.35, 7.18-7.55 uag 7.29-7.39 anunilussogii 75-90, 78-90, 65-
75 uag 63-75 un./Ans dauilsinalulasiegi 0.026:0.032, 0.031-0.037, 0.028-0.034 LA 0.026-0.028
un./ans UsuamenTuiiy 1.517-2.476, 2.450-2.682, 1.844-2.565 L% 2.045-2.476 UN./AAT NA491N
ﬂTi‘i’J‘]Ji’)iJQﬂ‘iJlll‘iﬂﬂﬂaﬂﬂgi ué’mﬁmfﬂmﬁmgﬂuﬁﬂ‘lﬂiﬁ,@iaﬁﬂ 1 $u auilunsa-saiiutudndes
W04 7.58-7.79, 7.54-7.72, 7.74-7.94 gz 7.51-7.66 un.Ans anuiluaieedi 95-105, 90-95, 94-98
waz 77-92 wn/aas U lulasiiinaudntes dauﬂ?mmuaﬂmﬁmﬁuSﬁyumagiﬁ 1.807-2.450,
2.381-2.533, 2.503-2.565 1z 2.381-2.503 ¥N./aA3 TutsazgaNInaasd aua1ay

M1 8 pamwihneurazszrauninluyihdmaeslulsina 30, 36, 42 uaz 48 n3unimzia 6 ans lumsnaaes

AN 3
Ysinarliynimeia 6 das gangil () anuiluale  NoN NH,N DO
(NT) 91 1 " Wn/ans)  (Wn/aes)  @A/AAT)  Wn/anI)
nouiln Ty
30 - - 8.56 138 0 0 -
36 - - 8.56 138 0 0 -
42 - - 8.56 138 0 0 -
48 - - 8.56 138 0 0 -
wasnniuilnlaiy13 1 u
30 28.5-28.6  30.0-30.2  8.19-8.22 128-130 0.026-0.035 0.107-0.147 6.2-6.2
36 28.5-28.6  30.0-30.2  8.21-8.31 131-135 0.004-0.037 0.115-0.159 6.2-6.3
42 28.5-28.7  30.0-30.1  8.27-8.30 126-137 0.023-0.036  0.118-0.187 6.2-6.3
48 28.5-28.6  30.0-30.2  8.25-8.33 130-141 0.026-0.037 0.158-0.268 6.2-6.2
wasnniuilnlaig)13 2 Tu
30 28.2-282  30.4-30.8  8.12-8.17 110-125 0.026-0.035  0.107-0.147 6.2-6.2
36 28.1-282  30.5-30.5  8.12-8.20 115-125 0.004-0.037 0.115-0.159 6.2-6.2
42 28.0-28.0  30.7-30.8  8.22-8.25 110-115 0.023-0.036  0.118-0.187 6.2-6.3
48 28.0-282  30.7-31.0  8.21-8.28 117-130 0.026-0.037 0.158-0.268 6.2-6.2
wasmnuuilnluy 13 3 3u neusausawgnifusniln
30 27.8-278  30.7-30.8  7.38-7.77 115-119 0.036-0.041  0.574-0.703 6.3-6.3
36 275278  30.8-309  7.65-7.76 112-115 0.039-0.042  0.571-0.873 6.2-6.3
42 275278  30.7-30.9  7.64-7.72 113-115 0.036-0.039  0.455-0.977 6.3-6.4
48 275-27.8  30.8-30.8 7.97-8.0§ 108-110 0.039-0.041 1.056-1.248 6.3-6.3
nasmngwswgniusniln udrduirlmivaziuilnlaiyqesn 1 fu

30 28.5-285  30.2-303  7.20-7.51 75-90 0.026-0.032 1.517-2.476 6.3-6.3
36 28.5-28.6  302-30.2  7.21-7.35 78-90 0.031-0.037  2.450-2.682 6.2-6.3
42 28.5-28.7  30.1-30.3  7.18-7.55 65-75 0.028-0.034  1.844-2.565 6.2-6.3
48 28.5-28.7 30.3-30.3  7.29-7.39 63-75 0.026-0.028  2.045-2.476 6.2-6.3

nasmnswswgniusniln uardmirlmivazuuilnlayqesn 1 Tu



105

30 29.0-29.1 - 7.58-7.79 95-105 0.041-0.044  1.807-2.450 6.2-6.3
36 29.0-29.1 - 7.54-7.72 90-95 0.045-0.061 2.381-2.533 6.2-6.3
42 29.0-29.2 - 7.74-7.94 94-98 0.042-0.056  2.503-2.565 6.2-6.3
48 29.1-29.2 - 7.51-7.66 77-92 0.054-0.076  2.381-2.503 6.2-6.2

MsNAABIATLH 4 anmsguiiusangnyusnilnazey nuh luudasvia Tnafivuiln 14y
TutlSum 48 05w (1,057,440 Wles) fignifflneenainlusiuau 389,970, 414,300 uaz 378,630 A2
Aalusansiln 36.88, 39.18 uay 35.81% luvia TnaivuilnludlSuna 54 5 (1,189,620 Wed)
ignifilnesnainlidiuan 605,930, 421,290 uaz 515,970 @1 W3NOAIINTHN 50.93, 3541 Ly
4337% dmluvialvaituilnludSna 60 ndu (1,321,800 o9 ugnyusnilnsiuau 592,960,
560,720 1A 602,940 61 AAIUBATINITIN 44.86, 42.42 Az 45.62% (@319% 9) Sasimsilnmasves
oy FmdoslundazganInanodegi 37.2041.72, 43.24+7.76 1Az 44.301.67% AWEIAD Fauang

o v

619 hifidedifny (P>0.05) (131991 10)

mseii 0 dasimsilnvedluind@massiiuainlunl3ana 48, 54 uaz 60 nSunimzia 6 dns Tumsnaasanah 4

AANIITNAADY DRITRITNEiEY uugnjusniln 8n31M3iln
(4 ol () %)
48 ATUAIMIA 6 Aas (8 NTNAI 1 anT)
1 1,057,440 389,970 36.88
2 1,057,440 414,300 39.18
3 1,057,440 378,630 35.81
54 FUAIMNIA 6 an3 (9 NTNAI 1 anT)
1 1,189,620 605,930 50.93
2 1,189,620 421,290 35.41
3 1,189,620 515,970 43.37

60 NSUAIIMEIA 6 aas (10 NS/ 1 8as)

1 1,321,800 592,960 44.86
2 1,321,800 560,720 42.42
3 1,321,800 602,940 45.62

] v ] F 4 [
Ms1an 10 dasimsilnmasvedlvyihamassiuuilnIulSum 48, 54 uag 60 nfunimezia 6 aas Tumsnaasaniai

4
Gnaliysimeneans  Swaud sanmsiladiga 8931M3lngage sanmailnman
(n3W) N) (%) (%) (%)
48 3 35.81 39.18 37.29+1.72
54 3 3541 50.93 43.24+7.76
60 3 42.42 45.62 44.30+1.67

a q
J1IUNA

v

2 v v v
M3INAavIAsIN 1 dasimsilnmasvedluihmhmanuudnluySuna 24 niu (528,720 Wev)

o w

Y v
18 30 N3N (660,900 o)Az 6 ans uananuees lulivedif (P>0.05) uadasimsilnmae
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Y]

4 v Y
wod Uy 2 Ysua mnnnduilnludlsum 36 niw (793,800 Wew)rimeia 6 Ans oerelitiodinny
<3 ' a ] gl { 1 o 1A @ g’
(P<0.05) waminaasuaaalimiug Usna lidihnatimnzanlumsiuilnegn 30 nfuaimeia
a A Y] 3’ a A ~ 1A o 1 A 9 g‘
6 ansnies nfuah 1l aas idesaingniyilneenvinlifiduauuinnit Tusmzdldimealu
a [ A = = v A a Y] 3‘ a A [ oy a = 9
Ysnasmiduien)SeumsununuuilnTulSum 24 nfunimeia 6 aas ¥3e 4 N3 1 aas Daud
o d‘ ] 0:,1} ) ) 1 % an 3 d' o li'
gasmsilnmasuod luyns 2 Y5 liuanaesduneada minaaenssi 2-4 oasimsilnmasves
TudhdmaesiiuilnludlSunw 24, 30 uaz 36 nSu 15w 30, 36, 42 wag 48 51 nazUTuIw 48, 54
Y
ez 60 nSuAmza 6 aas mudwy Tunaazmsnaasaananiuede lilded e (P>0.05) D
4 9 v Y [
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wnNeasmsilnanasuazuananedniiediAy esnnaauailaisl) 2546 Fe1lszuaifindining
A [ Ao [ =) ~ 1 Y Ao o [ [ ~ A 09:
waouyuIv llsu Avendaguns 1Foissuaiissdiuiiosngadul Tuwadan Iamssy5ionnss
(= 9 Ao a [ 9 dy A o 4 o A Y [ = A9
lutiae 1JinngudsandsTssdunazunziilofidaiad sunelos Sariaaynans i aiitosunn
A (= o Qy 1R A = YR Y 1 A [ < 9 = A
30 lufiae auilalviaedi luieane 1ddanu Idedeaeriios og1elsaaiu mindeyamsdnyinkiu
[ k4 LY, = A a 1 [ 3’ a a
sazanmsdunadlesaea msuuilnlvyd@maedludsunamnnidr 10 nfunimeia 1 Gas erunu
o o 4 1 1 ' ] { o 1 o a [
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M50UVIAgNYUINHNTZOZ zoea 1 DN zoea 1v 1T UTZHZ1IAT1 9 TU R8T 105 TT 0 TAuN
a 4 o 1 r?’ <3 A @ [N v A Y g} a3 [
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15%5%@@‘7; 1743, 18.68 1Az 19.89% (A371 8) Saseamemasuesgny]lundazyaminaaniogi
27.84+5.93, 12.56:1.72 1A 18.67+1.23% MU 1AL 5mﬁaﬂmﬂmﬁammgﬂﬂ,ﬁlﬁ’ Chaetoceros 1ay
Tsaunles 2 Ju ﬁau”lﬁ’ﬁmﬁ’u”lﬂfnﬁuqqﬂ’jwmgmﬁiﬁ’ Chaetoceros wazTsames 4 uaz 6 T

ISICY

J Y @ 09; < ' o aa ~
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v
(5) () () (%) GITTRT)

P a J ] PR v w1 e’ <
] Chactoceros Maz I3 2 Sunsulismsudloonlstiuau

1 183,000 57,000 31.15 +
2 188,000 59,000 31.38 -
3 181,000 38,000 20.99 +
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a o J [ v w1 o <
AMINAaedh 1 : I Chaetoceros naz 1sanles 2 u AoulWswiudisoulsiiufu
~ Y a 4 @ ' Y1 v w1 :’ <
gAMINAR0N 2 : 1% Chaetoceros naz 1sanles 4 u nouliswnudseulsiiunu
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v 9 o w

a, b : a5 150aMemasueIgniiniinudiednysaiulinnuuanaedeliied g neada (P<0.05)
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0.815+0.130 13 a1y g luganmisnaaean 1 Jvnaluanluganmsnaaen 2 uaz 3 wazgm)

o a

Tugamsnaaean 2 Jvinalvgniluganisnaasi 3 sgaliisdiAyneada (P<0.05) (M13199 11)

. : C ,
M391 10 vinaveagniineiy 9 Ju (FaauiaanNanga) MR creroceros sp. Waz13@mlos 2, 4 naz 6 Tu nould
sawnudeeulsinanlumsnaaenssii 1

ANt VUNAYDIQNYT WU 10 F2 mumm'aﬂéu?q
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dveulsindulumnaaesnsaii 1

fwoudr  anundudwiailesga  anundudwiunnga anwndndiuiumae

YANTNANDY

’ (N) (uy.) (M) (uy.)
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5 0.925 0.750 0.725 2.875 2.750 2.125
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7 0.875 0.850 0.725 2.500 2.750 2.125
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9 0.750 0.825 0.625 2.625 2.375 2.625
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1 3 57.62 65.82 61.34+4.15
2 3 75.00 78.33 76.65+1.67
3 3 49.20 73.77 58.08+13.62
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8 1.125 1.250 1.250 3.125 3.000 2.875
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6 0.975 0.875 1.050 2.675 2.800 2.500
7 0.700 1.000 1.050 2.625 2.500 2.250
8 1.050 1.075 1.125 2.625 2.700 2.750
9 1.050 1.000 1.000 2.500 2.750 2.825
10 0.875 1.000 1.075 2.250 2.500 2.625

J <
T1 : oyunagny 1uiin1an 30527 pp
J <
T2 : oyu1agny 1u1inumA 30527525 pp

T3 : oywnagny luhanuifin 30527525523 p

a Y o a v o A = Aa
MINN 10 ﬂ’nunﬂﬂﬁ%uﬁ’;!mz@]’;mﬂnmaﬂmmgﬂﬂumm 8 IU ‘nﬂuu1a‘ﬂ1ﬂ§3ﬁ3 zoea I 94 zoea IV 61“7]3»]

]
Y 14

MABANZHAY 30 ppt tazndsannNAN]HogN 27, 25 uaz 23 ppt Tugansnaaesd 1, 2 vaz 3

muaeu lumsnaasansan 2

J

fSwaudr  anundudiuiumds anwenmasvesgni

YANITNAADY
(N) (uu.) ()

aumagnﬂﬂuﬁwmmgﬁu 30527 ppt 10 0.940+0.109 2.603+0.174

aumagnﬂﬂuﬁwmmgﬁu 30527325 ppt 10 0.985+0.065 2.688+0.190

eyuragnyluhanuiy 30527525523 p 10 1.005+0.076 2.615+0.166
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Y
Aan i ludseyuiagnifszey zoea I 84 zoea IV luuaazgan1inaasy ¥99015NAA0Y
3 { [ 1 1 gl 1 < ] [ (; 1

A597 2 Aaaaslua1s1ei 11 a1 parameter voui lunaazgamsnaasuiugisanmidiganiigega

! 9y Y A [ a 3’ ° 1 Y A o 1 1 ~ o
wazaeud 1 lndineany Tasnnsiu gungiveuidigalusiusin 26°s gagaluyiatinehn 30°s
3 1 ] [ 1 I~ 1 1 a a 4
anuilunsa-aedundsoglugae 7.95-825 anuilualugie94-127 wn/aas Usumlulasd
Y
119149 0-0.063  wn/aas Usviamen Tuieluasi9 0-1.776  wn./aas5 uazlSuiaeendouazaienl

11974 6.0-7.4 Wn./aa35

Y 1

a H o ] = Aa  a v ' &
MITIN 11 Qmmwuﬂumeumagnﬂ“mszﬂz zoea I 93 zoea IV nuANNANINAYU 30 ppt !!ﬁZﬂﬂﬂﬂﬂﬂ?nJ!ﬂ?ﬂﬁ@ﬂ

u

1127, 25 waz 23 ppt Tugamsnaassii 1, 2 waz 3 Mudray lumsnaasnsan 2

YA gl () anuiueag NO,-N NH;-N DO

EGERN 191 118 M (un./any) wn/ans)  Wn/aa3)  (Wn/ans)
1 26.0-28.0 275299  7.99-8.16 94-127 0-0.063 0-1.776 6.4-6.8
2 26.0-280  27.629.9  7.95-8.25 96-125 0-0.044 0-1.160 6.0-6.9
3 26.0-28.0  27.9-30.0  7.95-8.24 97-125 0-0.046 0-1.254 6.2-7.4

. 3
gANsNAaead 1 : ayu1agny luhanufy 30527 p
i J <
gaminaansd 2 : eyrnagny iy 30527525 p
i J <
ganinaansdi 3 : oytnagny luthnnudAy 30527525523 o

v
w

NaN1SNAABIN5IN 3
= J Aa g A g Y | o o
miaumaaﬂﬂiz % zoca I 04 zoca IV IHIANAMMAVTUAY 30 ppt 11AIUSVARANNANVD N
mmagj 27,25 182 23 ppt WWSUA 3, 5 1Az 7 YBINTOUVIA lemmi‘ﬂﬂaaw 1 U519 gl

v A

usasiaiidassenmy 50.06, 56.42, 41.07, waz 43.54% dausasiseamevesgnyluudasdad
o 3 Y % ' o A

ayu1aluthnNUAY 30 ppe AT UAARIBYN 27, 24 1A 20 ppe TWTUTN 3, 5 1AL 7 YBIMIDYLIA T

AANINAADIN 2 YN 48.73, 47.36, 44.13 1AL 46.73% (M3 NN 12) dasseamemasueigniluaga

MINAaeIN 1 ogN 47.7746.90% uazluganisnaasa 2 ogh 46.74+1.93% Fauana19nuod1s il

HodAynNada (>0.05) (M15199 13)

ﬂ]iN‘n 12 ﬂﬂiﬁﬂﬂ‘m&ﬂlﬂx‘]aﬂl]NTﬂﬂu‘iﬂﬁiﬂﬂi“’ﬂZ zoea I 99 zoea IV Glum‘nummmmamu 30 ppt !!ﬂ?ﬁﬂa\ﬂﬁﬂﬂ
‘VI 27, 25 uag 23 ppt !mu@ﬂﬁﬂi’)ﬂ‘n 27,24 1az 20 ppt11ﬂiﬂﬂ1‘i‘nﬂﬁ®ﬂ‘n 110z 2 MuaA 1uﬂ1iﬂﬂﬁﬂﬁﬂ‘§ﬁ

i3
FANTNATDY 1UIUGNY zoca UGN z00a v 913179AAY
() (#) (#) (%)
aqmagnﬁ“lummmzﬁu 30527525523 ppt
1 181,800 91,000 50.06
2 180,800 102,000 56.42
3 181,400 74,500 41.07
4 180,300 78,500 43.54
ayuagny TurhanuAy 30527524520 pp
1 180,600 88,000 48.73
2 181,600 86,000 47.36
3 181,300 80,000 44.13
4 181,900 85,000 46.73
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a o a Y A = S A G a v
M3197 13 9 150AMeInagveIgninfienu1anInszes zoea 1 84 zoea IV luihfidindanAniSudu 30 ppt
uaanadlrieg 27, 25 uaz 23 ppt nazaaasagi 27, 24 uaz 20 ppt luganIINAALIN 1 KAz 2 MUAIAY
lumsnaaesnssn 3

UIUE 913179ANYAIYA 913179ANYFIYA 8913159AMUINTY
YANTNANOY
(N) (%) (%) (%)
1 4 41.07 56.42 47.77£6.90
2 4 44.13 48.73 46.74+1.93

Y 3
gAN3NAanad 1 : eyuagniluinaufy 30527525523
i g &
gAN3NAAnad 2 : ayuagny luiinuAY 30527524520

1T o 1 @ o <] 4 a § o
mM3guAtedgnifeny 8 Tu gamsnaassaz 10 @1 uazinuauey Nluresudumeiavina
1 A g’ <] Y Y Y aa ~
U593 gnifneyunaluriwnuay 30 ppt ualivanasliedgi 27, 25 uag 23 ppt Tugamsnaasi 1
uazilsvanasliedi 27,25 uaz 20 ppt lugamsnaaesi 2 Tanundediuivegluge 0.775-1.125 uaz
0.600-1.050 }. AWE1IVDINI DY 1UHII 2.250-3.250 UAT 1.625-3.125 WU, AMNEIAY (A151991 14)

anylunsazyanisnaassiinnunindiuiunae 0.925:0.103 uag 0.905:0.145 wy. ANUEIANDY

9
o @ Y

v v 9
2.668+0.295 1Az 2.750+0.444 WY, MUAAY MIANUATNAIUNURTBUATANNEUNTBVDIGN1 11 2

9 a

' @ Il A o a ~
FANIINAAD Lmﬂ@n\iﬂu@fJ"I\i]liJﬂJUEJfT"IﬂfUT]NﬁﬂG] (P>0.05) (115190 15)

g

M50 14 vinavesgnyinery 8 Tu Neynannszaz zoea I 83 zoea IV linhndnnaufanEue 30 ppt udlanasld
agifi 27, 25 uaz 23 ppt uazaaadegii 27, 24 uaz 20 ppt Tugan1sNAasai 1 saz 2 Mud1y lunMsnaasnis

n3
Y 1 @
o 4 ANUNINAIUN (LY. ANVE1IV0gNY (M)
gn1én
T1 T2 T1 T2
1 0.900 0.825 2.750 2.525
2 0.825 1.050 2.500 3.100
3 1.050 1.050 2.875 2.825
4 1.125 0.600 2.750 1.625
5 0.925 0.850 2.625 2.750
6 0.875 0.875 2.750 2.950
7 0.950 0.950 3.250 3.000
8 0.875 0.800 2.250 2.600
9 0.950 1.000 2.675 3.000
10 0.775 1.050 2.250 3.125

T1 : oywiagnyTurhanufy 30527525523 p
T2 : oy1nagny luhanufiu 30527524520 pp

MmN 15 vnamasveagniinery 8 Ju eyu1aInszes zoea I 83 zoea IV luihfidinnandsn3uau 30 ppt
uddaaadliedi 27, 25 uaz 23 ppt nazanasegd 27, 24 uaz 20 ppt luganisnaassh 1 uaz 2 Mu§IAY
lumsnaasinsan 3

NUIUGN AU IRaeY AVEINTEVEINI
YANINAND
(N) (M) (M3.)
1 10 0.925+0.103 2.668+0.295

2 10 0.905+0.145 2.750+0.444
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! J <
ANMINAaeN 1 : oy u1agni TutnNuAY 30527525523 p
gAN1sNARDaT 2 : ayuagny TuhanuRY 30527524520 p

y .

aumwihludseyiagnilszos zoea I 03 zoea IV lunaazagamianaassaadaaluasi 16
mveaudas parameter 1Hugnm A gadimgagaluuazganmsnaans Tasamsaw ﬂmmwﬂy"lﬁ
mgmagﬂgﬁyq 2 gamanaaed Aot e Indifeai qmwgﬁmmﬁyﬁwqﬂimhm%’mgiﬁ 25.4°% 1Az gaan
Tugaaiei 28,5 anuiunsa-areiundsluge 805845 anmiludi 107136 un./das
Ysmalulasilurie 00360 wn/ans UsmamenTuiioluse 0-1.480  wn/dns uazdTunm

Y
aaﬂmﬁma“maﬁﬂumq 6.8-7.9 UN./AA7T

ﬂ]iN"ﬂ 16 ﬂmmwm‘lumeuumnﬂﬂmiwm zoea I 49 zoea IV ‘ﬂ?Jﬂ'JHJ!ﬂ%J!ﬁJﬂN 30 ppt !!Q’Jﬁﬂﬁﬂ‘l"iﬂﬂ‘ﬂ 27,25
uag 23 ppt !m“’aﬂﬂxﬂﬂﬂﬂ‘ﬂ 27,24 waz 20 pptalu”liﬂﬂﬁ‘ﬂﬂaﬂﬂ‘ﬂ 1192 2 MUAAL Gl‘l—!ﬂ'li‘ﬂﬂﬂﬂﬂﬂiﬂ‘ﬂ 3

AANS QNI ("°r) Aanuduang NO,-N NH;-N DO

NAR0Y 191 1o > (un./ang) Mun/ans)  (un/ans)  (UN./ans)
1 254-26.7  26.4-282  8.05-8.45 107-136 0-0.338 0-1.480 6.8-7.9
2 254-26.6 264285  8.08-8.44 111-135 0-0.360 0-1.461 6.8-7.5

"]ﬂ"lﬂﬁ‘ﬂﬂaﬂﬂ‘ﬂ 1: aumaaﬂﬂclummmmu 30>27>25>23 ppt
"]fﬂﬂﬁ‘l/lﬂﬁﬁ]\ﬁ/] 2: aumaaﬂﬂclummmmn 30>27>24->20 ppt

gnihaa3szez zoea IV 84 young crab
HaMINAeINTad 1

MIOYLNAQNIYTZHZ wea Iv D9 young crab Tunhamdusedusaiu Tﬂaﬁi‘imaugﬂﬁﬁuﬂdaa
30,000 §7/18 ¥IOANUUUWUY 7,500 H/a1). ). Lfia??uq@mﬁmam Qﬂﬂﬂuu@iazﬁ@ﬁifmmmﬁu 23 ppt
UON5159AAY 25.45, 19.67 LAz 30.88% iy 25 ppt HOATITOAATY 20.97, 20.52 LA 22.82%
waziiha i 27 oot 6AT150AME 14.55, 11.75 12 13.79% (A15199 17) é’mwaﬂmﬂmﬁammgﬂu
ﬁ’oumaiuﬁyuwiazmmﬁmgjﬁ 253325.61, 21444122 1Y 13.36£145% MUSINY SATI50AMUIMAY
maqqﬂﬂ“ﬁaumaiu%ﬂmmﬁu 23 wag 25 ppt uanannued lulivednn (P>0.05) uaons1seane

{ { 3‘ OBJJ <} A oy ] 1 o
magveagniyNeyuialurini 2 anway gandneyuialninnuay 27 ppt sdnudsd AN

a0a (P<0.05) (15199 18)

ﬂ]iNTl 17 ﬂﬂi]ﬁﬂﬂﬂ]ﬂﬂlﬂﬂﬂﬂﬂ EXRN | E) 1U1AINTISYS zoea 1V 09 young crab Glummmmu 23, 25 uag 27 ppt Tums

U

ﬂﬂaf)ﬁﬂiﬁ‘ﬂ 1

AAMINAADY UIUGNY z0ca1v 1193101 young crab 913179AAY
(1) (#) (7) (%)

mgmagmﬁuﬁwmmﬁu 23 ppt

1 30,000 7,634 25.45

2 30,000 5,900 19.67

3 ) 30,000 9,263 30.88
aytnagny luiin Ay 25 o

1 30,000 6,292 20.97

2 30,000 6,157 20.52

3 30,000 6,846 22.82

J <
ay1agny Tuhanuay 27 o
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1 30,000 4,366 14.55
2 30,000 3,526 11.75
3 30,000 4,136 13.79

ﬂ]‘iN‘ﬂ 18 ﬂﬂi]ﬁﬂﬂﬂ'lﬂ!ﬂﬁﬂ‘ll@ﬁﬁﬂi] I 9 4119910328 Zzoea IV fa young crab 1uu1ﬂa1unﬂu 23, 25 uaz 27

u

ppt°lun1s°f|ﬂamﬂsw 1

UINE GAsITeAMEAIgA  BRI1TBAMIBTIEA  BAI1TDAMYINAY

YANITNAND
N) (%) (%) (%)
aumaaﬂﬂiummmmu 23 ppt 3 19.67 30.88 25.33+5.61"
aumaaﬂﬂiummmmu 25 ppt 3 20.52 22.82 21.44+1.22"
aumaaﬂﬂiummmmu 27 ppt 3 11.75 14.55 13.36+1.45"

a, b : OATITEAMBIMALYDINYINNMNURIedNBIANNUTANNLANAeE T Td R YNIeEDa (P<0.05)

¢ o

Y
ﬂ13ﬂi’Jﬂ’?Ilﬂl,m8’ZlLﬂiWZﬂﬂﬂ!ﬂ']WlﬂcluU@ﬂlg‘U"laﬁ\‘l 3 Ue GU’BNLW]aZGIgﬂﬂﬁﬂﬂaﬂﬂlléjﬁllﬁﬂ\iﬂ'l

q

=2 1

1 [ 1 1o 3‘ '
Yoaay parameter 1UFIMNAMMIZADIAIGIgA MW luooy1agnI Tz o0 v DN young

a

Y v
b Tun@azgamsnaaoalndifioany Tasnmsiu guugiidigalusiaudnegn 27.3° uaz gega

Tugaahei 30.1°5 anuilunia-ae or) ogluaae 7.9-8.5 aAnunilueie 137-184 un/ans U3y
1059 0.018-0.063 un./an3 UsuawenTuile 0-2.996 Un./AnT HazllSuUPRNTIAY 6.1-7.7 UN./ANT

(13199 19)

3

ﬂ]iN"ﬂ 19 ﬂmn1wuﬂunaeumaan1jmamz zoea IV GH young crab 1““1?]313»1&?131 23, 25 uag 27 ppt Tu
MsnNAaoInsan 1

YANIT qmwgn (o) anuiluang NO,-N NH;-N DO

NAADY 191 1118 o un./ans) un./ans) (Wn./ans) (un./ang)
1 27.9-30.0  28.8-30.1 7.9-8.4 137-178 0.023-0.053 0-2.916 6.1-7.0
2 27.8-29.6  28.8-30.0 8.0-8.5 143-184 0.018-0.063 0-2.996 6.2-7.2
3 27.3-29.7  28.1- 30 0 8.0-8.5 148-180 0.022-0.038 0-2.496 6.4-7.7

"Ifﬂﬂﬁﬂﬂﬁi]ﬂ‘ﬂ 1: aumaanﬂ“lummmmn 23 ppt
"Ifﬂﬂﬁ‘ﬂﬂﬁi]ﬂ‘l/l 2: aumaaﬂﬂiummmmu 25 ppt
"Ifﬂﬂﬁ“l’lﬂﬁi]ﬂ‘l/l 3: aumaaﬂﬂiummmmu 27 ppt

Han1sNAADINIIN 2

Y
o AaA

= Ao 2
ﬂ1§@1§ﬂ1agﬂﬂ"3$ﬂ$ zoea IV 04 young crab Glu’LlTVlllﬂ'NiJlﬂlm'l\iﬂu Iﬂﬂﬂﬂ’lu?ugﬂﬂuﬁﬂ

v

1don 36,000 §2/83 H38AIMUIIL 20,000 F/aL.y. iedugamInaass gniudazdeiioyuialy

Q

imnanuAy 27 ppt anaaledi 25 ppt idanseame 32.51, 29.36 uay 27.19% fAoyuialuinn
AnAY 25 ppt anaa 1t agi 23 ppt dnT15eAMe 30.35, 28.49 LAz 27.92% taviioyinalutihninaiy
23 ppt anasliogi 20 ppt WoAT150AA1E 30.00, 28.93 1AZ 27.66% (A15197 20) BATITOAAIBINAY

yoagni Tutdazganinaaosogi 29.69+2.68, 28.92+1.27 1Az 28.86+1.17% AW IRU FIANAINY

o v

o619 liTiTadAnmeana (P>0.05) (15197 21)

m‘m‘n 20 ﬂﬂﬂ3?)6]6]121"11@\1'@ﬂ‘].lll”l‘nﬂu‘]ﬂﬁﬂ”lﬂ‘iwﬂw zoea IV iN young crab Gl‘mﬂ"fmﬂ?]&l!ﬂll 27,25 uag 23 ppt
!!ﬁ“’ﬂi’)ﬂﬁﬂﬂ’ﬂﬂ!ﬂ?ﬂﬁﬂﬂﬂ 25, 23 uay 20 ppt 114‘!19]?!157]91@6\17] 1,200z 3 ﬂ13~lﬁ1ﬂ‘ﬂ 1Hﬂ1§°ﬂﬂﬁﬂﬂﬂ§\1‘ﬂ 2
YANTNAGDY UGN z0ca1v 31711 young crab 9731599918
(51) () ((8)) (%)
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k4
o <
ayu1agny luihanuAn 2725 p

1 36,000 11,705 32.51

2 36,000 10,570 29.36

3 36,000 9,790 27.19
oyuragni Ty 25523

1 36,000 10,927 30.35

2 36,000 10,256 28.49

3 36,000 10,050 27.92
oyuagniTuinuAy 23520 o

1 36,000 10,800 30.00

2 36,000 10,413 28.93

3 36,000 9,957 27.66

v
Y A

M3 21 9N ITRAMEINavIgNY T INIzes zoea IV 84 young crab TwindnnauAn 27, 25 naz 23

u
v
Y 1

ppt uazAvganANMANIRag 25, 23 saz 20 ppt lugansmaasad 1, 2 taz 3 Mud 1y lumMInaaeends

N2
UIUHN 973159AN18A 1A 9913159AN10GITA 913130AMBINTY
"Ijﬂﬂﬁ“ﬂﬂﬁ@\i
(~) (%) (%) (%)
1 3 27.19 32.51 29.69+2.68
2 3 27.92 30.35 28.92+1.27
3 3 27.66 30.00 28.86+1.17

& J <
gamsnaaodh 1 : eyuiagnylurhnnuan 27525 p

i J <
FANINAADIN 2: f]iéﬂ’]ﬁgﬂﬁluu’]ﬂ?’lu!ﬂll 25>23 ppt

! J <
gamsnaaoah 3 : ey1agny luhnnuay 23520 p

[V a 4 g} @ 3 [ 1 1
ﬂ']ﬁﬁ3'Jﬂ'Jﬂllﬁ$'Jmﬁ'lgﬁﬂﬂlﬂ'lwufluﬂﬂﬂﬂaﬂﬁﬂﬁ 3 09 sll'f]\1LW]ﬁgﬁﬂﬂ13ﬂﬂﬁﬂ\1llﬁyjllﬁﬂ\‘lﬂ1

1 I ' Vo = J 2’ [V =2
voausag parameter 1JuUFINAAIZADIAIZIgA A ludeyagniszes zoea TV D9

Y v
young crab luuaazyanmsnaasslndifesiu Taenimsau guvglveuidigalusiudi 25.9%

uazgegalusnaniei 30.0°s anuilunsa-aralusag 7.78-8.30 aAnuduaia 90-138 un./ans Usua

Tu'laset 0.018-0.867 un/aas Usuauen Tuiie 0.050-2.593 un./aas tazilSuaeendnuazaisiin

6.7-7.5 UN./ANT (A1T19N 22)

Ms1an 22 pamiilugseynagnyiinszes zoea IV 84 young crab linimiainaauda 27, 25 uaz 23 ppt taznoean

£

anudnldogh 25,23 uaz 20 ppt ud ey Tuganmsmaaesii 1,2 naz 3 mudiu lumsnaasnssn 2

b1

4ANS QUNYI ("°r) Aanuiiua NO,-N NH;-N DO

NAA0Y 19 118 " (un./ang) (un./ang) Wn/ans)  (un./ang)
1 26.5-28.0 26.3-30.0 7.78-8.22 90-130 0.020-0.681 0.050-2.503 6.7-7.2
2 25.9-28.0 26.1-30.0 7.85-8.25 100-130 0.021-0.867 0.172-2.458 6.7-7.5
3 259-28.0  26.1-30.0  7.87-8.30 108-138 0.018-0.867  0.146-2.593  6.8-7.5

! H <
4ANMINAADIN 1 : 011agni lurthnnufy 27525 py

i J <
gAN13NAADan 2 : ayuagny luninuan 25523 p
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i J <
gAN3NAanad 3 : enuragny luthnaunAy 23520 p

¥
(%4

NAN1INABDINTIN 3
= J Aa d 1 o A4 4
M3oY1agNYszes zoea IV 04 young crab TninianuANa Ny Tagiosuninaas
1 v
ani/Tuuaazd98i$ 1191 36,000 #2/09 1H30ANVUULU 20,000 AV/AD.Y. HOTAUFANIITNAADL OAT

=1 2} A < P = 1 ~

seaatevesgnyfoyuialuthfinennudan 137 23 ppt ogi 30.97, 38.50 uaz 39.38% drunoyuialu

oy <] 1A 1% . g’

AN 23 ppt wdranaelied 20 ppt Jons150A018 35.16, 35.03 LA 36.60% Hazhoyuraluiil
I 1 o 1

1INANNAN 23 ppt tdraaaslded 20 uaz 17 ppt ionT1500A10 38.82, 36.87 1AL 41.78% (A1

23) dn31seamenasveIgnylutdazyan1snaaniogin 36.28+4.62, 35.60+0.87 Ay 39.16+2.47%

o w £ 1 ] (] 1A v o @ an ~
AMUdAD Fauanannueds lutivedAgneada (P>0.05) (a13199 24)
M319N 23 9N IseAMEVRIgNYINTialLIaINszaz zoea IV 84 young crab TuihndinufuEudy 23 ppt naz

v ' y 1 a8 o o U A
m"lm 23 ppt foaanadlviedn 20 1az 17 ppt “]m;ﬂminﬂaam 1, 2 tag 3 mMuaIny lumsnaaeensan 3

U

YANTNADDY TUIUGNY z0ca v 91191gn1] young crab 913130AA1Y

v

G )} %)) (%)

I
o

3 yya
mgmaaﬂﬂ“luuwlmmmmu‘l'm 23 ppt

VR

1 36,000 11,148 30.97
2 36,000 13,860 38.50
3 36,000 14,177 39.38

ayu1agny luhananudy 23520 ppt

1 36,000 12,657 35.16
2 36,000 12,610 35.03
3 36,000 13,177 36.60

aumagﬂﬂﬂuﬁwmmmﬁn 23>20->17 ppt

1 36,000 13,976 38.82
2 36,000 13,274 36.87
3 36,000 15,042 41.78

= o a Y = o aa & a
M13190 24 0ﬂ§1§ﬂﬂﬂ1ﬂ!ﬂﬂﬂﬂlﬂﬂgﬂﬂu]ﬂﬂuﬂ]aiﬂﬂﬁzﬂ% zoea IV 84 young crab lwihidianaufusuay 23 ppt

u

uaznal3ni 23 ppt, Aesaaadlviegi 20 uaz 17 ppt Tugamsnaaeaii 1, 2 ez 3 mudray lumsnanenss

N3
UL 9913139AA18A1A 973170AMYFITA 9131309M 1IN AY
ﬂgﬂﬂ'ﬁ’ﬂﬂﬁﬂﬂ
(N) (%) (%) (%)
1 3 30.97 39.38 36.28+4.62
2 3 35.03 36.60 35.60+0.87
3 3 38.82 41.78 39.16+2.47

! H <
gamsnaaoad 1 : eyuiagnyluhanuay 23 p

| J <
4ANMINAADIN 2 : 9Y11agn1 11ANUAN 23520 ppr
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i J <
gan3NAanad 3 :ay11agni 1Ay 23520517 p

7

] v Y
MIGUAIDEN young crab yANIINAGBIAE 20 A7 tiedsnimiinuazavina wailsing i gni

q
Y

ﬁauma“luﬁmmmﬁm?uﬁu 23 ppt 1dane 137 23 ﬁaaﬂ%’ua@aﬂﬁ’@éﬁ 20 ag 17 ppt TuganIsnaaea
i 1,2 uaz 3 ﬁ‘lfﬂ’iﬁﬂf]gﬂuﬂhﬁ 0.0050-0.0309, 0.0066-0.0212 t1az 0.0022-0.0119 NF1 ANUNINNTEADA
3.5-6.6,3.5-7.4 11 2.5-4.8 W, LAZANNEIINTZADY 2.6-4.1, 2.6-4.4 1A% 2.0-3.6 . MWW (M31971 25)
Qﬂﬂﬂﬂll@iaz“lgﬂﬂWiﬂﬂamﬁﬁyWﬁﬁﬂ!ﬂéﬂ 0.01070.0052, 0.0114+0.0048 1A 0.0073+0.0029 AT AW
NANNTTABUNTY 4.475£0.631, 4.640+1.117 1A% 3.845£0.661 MU  LAZAIWEIINTZADUNGY
3.0800.402, 3.135:0.476 11a 2.7250.420 Wi, wddy gnyluganisnaaesii 1 uas 2 Svimninuas
yaLana N uee 1 lilivied A (P>0.05) u@i@lﬂﬂ“ﬁyq 2 °13’ﬂm‘i1ﬂ@a®\‘1ﬁﬁy1ﬁﬁﬂ ANUAININTLABA LA

AWENINTEARININNIGNY TuganIsnaaen 3 eg1altiad ity (P<0.05) (115197 26)

= 5o 9 = o A s a v
19190 25 umumsa“mmﬂﬁumaﬂﬂmmumamnszﬂz zoea IV 94 young crab GIHHWINﬂ'ﬂN!ﬂN!iNﬂ‘H 23 pptttay

adl¥i 23 ppt Aewanadlviegii 20 uaz 17 ppt Tugansmaaesii 1,2 vaz 3 muaan lumsnaaenia 3
Qnﬁf Wmn (A5w) ANUNAINTZAB (UN.) ANNININTEADI (WN.)

@ Tl T2 T3 Tl T2 T3 Tl T2 T3
1 0.0309 00136  0.0104 6.6 5.2 47 4.1 3.2 24
2 00114  0.0200  0.0119 42 6.1 48 3.0 3.6 3.0
3 0.0104 0.0092 0.0071 4.3 4.2 4.0 3.0 2.9 2.8
4 0.0088 0.0113 0.0064 3.5 4.4 3.8 2.6 3.0 2.9
5 0.0083  0.0212  0.0069 43 6.9 3.9 3.0 44 2.7
6 0.0084  0.0066  0.0094 44 3.9 4.0 2.9 2.6 2.9
7 0.0050 0.0109 0.0097 3.8 4.3 34 2.6 3.1 3.0
8 0.0083 0.0102 0.0029 4.5 4.2 2.5 3.0 2.8 2.2
9 0.0082  0.0210  0.0022 42 62 27 2.8 38 22
10 0.0121  0.0093  0.0080 48 4.0 42 34 3.0 2.8
11 0.0109 0.0087 0.0080 4.7 3.8 3.8 2.8 3.0 2.7
12 0.0118 0.0078 0.0066 4.5 3.9 3.8 3.0 2.7 2.8
13 0.0085  0.0085  0.0108 4.0 3.9 42 32 2.9 34
14 0.0101  0.0095  0.0029 45 35 3.0 32 3.1 2.1
15 0.0160 0.0076 0.0106 5.2 3.8 4.7 4.0 2.7 3.6
16 0.0086  0.0066  0.0050 43 4.1 42 32 3.0 2.7
17 0.0082  0.0185  0.0091 43 74 46 3.3 40 3.2
18 0.0092 0.0080 0.0079 4.3 4.1 3.9 2.6 3.0 2.4
19 0.0111 0.0082 0.0062 5.0 4.2 3.8 3.1 2.6 2.7
20 0.0076 0.0106 0.0032 4.1 4.7 2.9 2.8 33 2.0

T1: aumaaﬂﬂiummmmu 23 ppt
T2: aumaaﬂﬂiummmmu 23520 ppt
T3: aumaaﬂﬂiummmmu 23520517 ppt

a9Ti 26 umummwmﬂmaummanﬂmmumamnswm zoea IV 94 young crab Tunhina Gy 23 ppt
wazndl3i 23 ppt ﬂaﬂaﬂaﬂmﬂ‘n 2019 17 ppt“lwmmﬁmamn 1,218z 3 anendu lumsnaaesnani 3
UIUG Wil AN INIATEADY ANUIIINTZADY
) GEEY) (W30 (W30,

1 20 0.0107+0.0052" 4.475+0.631" 3.080+0.402°

YANIINAAD




155

2 20 0.0114+0.0048* 4.640+1.117* 3.135+0.476"
3 20 ) 0.0073+0.0029" 3.845+0.661" 2.725+0.420°
FANINAADIN 1 : aumagﬂﬁﬂmymmﬁu 23 ppt
FAMINARDIT 2 aumagﬂg“lmymmﬁu 2320 ppt
Grgﬂmszfmamﬁ 3 : oy1nagny luhanuAy 23520517 g
a,b : hmiin Anndunazanuenszaeunasvesgnlifimisudesnusansuiinnuandwediitedidy
NADA (P<0.05)

ﬂmmwﬁﬂuﬁ’mqmagﬂgﬁzax zoea IV 014 young crab lunsazganisnaaos aaudas
Tuaisneii 27 Awesudas parameter  agdifugrannddigadeiigagalundazganisnaaes
Tﬂﬂm‘wmmmﬂmmwfwﬁwmaqﬂﬂﬁq 3 gAN13NAaDd AL InAIAsIRY Qmwgﬁmmfwﬁwq@
Tugaased 26% uazgagalugastied 30 aounfunsa-meiunlslugg 7.90-832 anuiue
129-152 un./ans Usinalu'lasi 0.018-0.301 wn/aas USuawenTudle 0.162-2.454 un./ans uaz
USinmeendnuazaoni 6.7-7.9 un./ans

Msai 27 g ludseyunagniinszes zoea IV 89 young crab luihiidinasndniSuau 23 ppt nazaalid

23 ppt , Adgaaadlfiegi 20 naz 17 ppt lugamsnaassi 1,2 az 3 mudray lumsnaaensan 3

a9

AN gavgil () anuilude NO-N NH;-N DO

NAR0Y 19 119 " (un./ans) (un./ang) (un./ang) (un./ans)
1 26-29 26-30  7.90-8.21 129-140 0.019-0.301  0.162-2.399 6.7-7.6
2 26-29 26-30 8.00-8.29 130-144 0.019-0.189 0.162-2.398 6.8-7.6
3 26-29 27-30 8.00-8.32 129-152 0.018-0.095 0.162-2.454 6.8-7.9

] H <
FANINAADIN 1 : 011agn1 Tutinauay 23 pp

! J <
FANINAADIN 2 : 0111agn1 lurinuiAy 23520 pp

i J <
gAnsNAaedi 3 : ayuagny iy 23520517 ppt

WaN1INAABINTIN 4
= J Aa < v 1w A o
M30YVIagN1 32z zoea IV 84 young crab lushnlanuanszauaany Taslidiuiugn
v ] Y v
5u1a0 20,000 A/89 HTOANUHU MUY 20,000 A/aL.Y. edUgANITNAADI gnyusaznefioyuia

Tusiminanuify 20 ppt anadldedi 17 ppt 16n3150A018 30.06, 25.15 1Az 28.23% Noyuialuii
pp pp 3

1AL 17 ppt anasliegdi 14 ppt ioas130an1o 14.08, 13.26 uag 11.65% druiioyuialuii

'
1=

1AAIAL 17 ppt anasliegi 14 uaz 11 ppt Hoas130aA10 7.85, 12.30 1Ay 14.73% (A13197 28)
dns1seamenagvognll lutkazyamInaaetodn 27.8142.48, 13.00+1.24 1A 11.63+3.49% AWAIAL

anJlugamineaedi 1 ueasseameamasgnitgnylugamsnaasi 2 uag 3 edralisd fey (P<0.05)

Y u

o w

uagaseamemasuegnllugamsneasi 2 uaz 3 uanannued i hilihiedin (P>0.05) (13131 29)

M319N 28 dnseameveIgniiniioyuanInszey zoea IV 83 young crab Tuifidinasudn 20 naz 17 ppt

U Q

v
Y 1A

uazasgaanNANlfegh 17, 14 uaz 11 ppt Tugamsnaaesd 1, 2 uaz 3 Tumsnaaenian 4

YANTNANDY IUINGNY z0ea v 91143UgNY young crab BN3150AMY



156

) @) ) %)

J
o <
ay11agni linnuAn 2017 ppe

1 20,000 6,012 30.06
2 20,000 5,030 25.15
3 20,000 5,646 28.23

B4
o <
ay1agni lnihanuAn 1714 o

1 20,000 2,816 14.08
2 20,000 2,652 13.26
3 20,000 2,330 11.65

aumagnﬁﬂluﬁwmmxﬁu 17214211 ppt

1 20,000 1,570 7.85
2 20,000 2,460 12.30
3 20,000 2,946 14.73

M31afi 29 onseameamdaveagnyinfieyuianinszay zoea IV 83 young crab lwiiidinanauda 20 naz 17 ppt

v
Y 1

saznegannANlHegh 17, 14 saz 11 ppt Tugamsnaaesii 1,2 ez 3 Tumsmaasaniaii 4

a9

14
o

WU 813179ANYA1YA 913179ANYFIYA 813159AMUINTY
FANITNADD
) (%) (%) (%)
1 3 25.15 30.06 27.81+2.48"
2 3 11.65 14.08 13.00+1.24"
3 3 7.85 14.73 11.63+3.49"

! H <
FANINAADIN 1 : 011agn1 lutinuAy 20517 pp

{ J <
4ANINAADIN 2 : 011agn1Y luthnnuAy 17514 pp

! J <
gAN3NAanad 3 : eyu1agny 1AL 17514311 p

[ S v o w a

a, b : das1seAMemasuesgniiimnudiednysaniuiinnuuanaeiuediiiedgyneada (P<0.05)

o

[ ]

' [ @ I J a 4 o
M3guied19gney 18 Ju gamsnaassay 10 41 uazinuoven 3 luresinawie Javua

walsingn gﬂﬁ,ﬁauumel,mi}"ummgﬁm?mﬁ’u 20 1ay 17 ppt ué’aﬁaﬂaﬂaﬂﬁ'agjﬁ 17, 14 uag 11 ppt
AudIAY °lu61;ﬂmimam‘ﬁ 1, 2 uaz 3 InnunAnnszavseglusie 4.250-7.100, 2.525-5.050 uaz
3.875-5.000 HU. FIUANNEINTEABY 2.350-4.300, 1.450-2.575 48 2.025-2.825 Y. ATNAIAL (minﬁ 30)
Qﬂﬁlmm'azﬂgﬂmﬁmamﬁmmﬂ%’Nﬂizﬂmmﬁa 5.348+1.122, 4.038+0.886 1A 4.532+0.340 W),
AMUIIINTZABURGY 3.163£0.707, 2.223+0.362 118 23980330 L. AWEINY Qﬂﬁﬂuﬂgﬂmﬁmamﬁ 1
ﬁmmﬂ”hmagmmanﬂizﬂmmﬁﬂumﬂdmﬂﬂﬂw}gﬂmimamﬁ 2 wag 3 esnUd A (P<0.05)

1 kY { { 1 [ 1 1 @
1,mmmmmmzmmanﬂimmmﬁﬂmmqﬂﬁummimamﬁ 2 1ag 3 ummmuamﬂuﬁuﬂmﬂﬂg

NEad (P>0.05) (15199 31)

M3197 30 VINAvesgniniey1aInszaz zoea IV 83 young crab lurhinidnansufuiSudu 20 uaz 17 ppt uaz

AegaanNANlviegi 17, 14 ez 11 ppt lugamsnaaesed 1, 2 uaz 3 mudiu Tumsnaasaniai 4

v A Y
9n1én ANUNINNTZAD (W) ANNYINTEADI (WN.)




157

Tl T2 T3 Tl T2 T3
1 6.725 4.525 5.000 4.125 2475 2.500
2 4.900 4.450 3.875 2.975 2.325 2.275
3 7.100 4.325 4.500 4.300 2.075 2.050
4 5.000 4.850 4.750 3.125 2.475 2.050
5 6.975 5.050 4.250 3.800 2.400 2.025
6 4.405 2.550 4.500 2.350 1.775 2.575
7 4.825 3.975 4.575 2.375 2.200 2.825
8 4.825 4.500 4.950 2.825 2.575 2.800
9 4.475 3.625 4.550 2.500 2.475 2.125
10 4.250 2.525 4.325 3.250 1.450 2.750

F/
o I
71 : ay11agnl 1A NuAN 20517 pp
Y
o <3
2 : ayu1agni TuihanuAn 17514 pp

v
o I
73 : 9y 11agn1 1A NWAN 17514511 ppt

¥
o

M990 31 vinamaegveagniinneyuaninszaz zoea IV 849 young crab lurhnifinanufan3ueu 20 taz 17 ppt

U B
v

uaznewanadliogi 17, 14 ez 11 ppt lugamsnaaesii 1,2 uaz 3 mudnu Tunsmaasnsadi 4

u

2

TUIUK ANMUNININTZADAN DY ANUIINTZADINAY
YANINANDY
(N) (M) (W)
1 10 5.348+1.122° 3.163+0.707
2 10 4.038+0.886" 2.223+0.362"
3 10 4.532+0.340" 2.398+0.330"

yAnINAaeah 1 : eytnagny ARy 20517 ;i

yamInAaedd 2 : eytnagny iy 17514 m

gamsnaaesd 3 : eytnagny Ay 17514511

ab: AN LazANNEINIZABIRG tvRsg NI IT U s N i uTianuuana e eiifed W ameada

(P<0.05)

g‘ [ = 1 [
Aaniludeyuiagniszes zoea IV 83 young crab luudazaganisnaaosauaasly

{ 1 1 < ] 1o 1 1 1
M35197 32 Avesuaaz parameter ajlidurnnaidiganiaigigalunaazaganisnaaes e

Y v 4 Y
Tagnmsavvesganinwihfieyuiagny 193 gamsnaass aeuinelndifeenugungiivenidige
] 9 1A o ] ] { o I~ [ ] [}
Tuguged 26.0°% nazgagalueiaiiien 29.5% anuiunsa-aredunls Ture 7.91-8.57 aAnw
| 1 a a J a a ~ a
e 111-150 wn/ans Uswnarlulasi 0.010-0.315 wn/aas Usinaenluiie 0-1.315 wn./aas uay

v
5uaeendauazaienii 6.3-7.9 un./ang

[

Mmsafi 32 pamwihludseyuiagniinszes zoea IV 84 young crab lwiihiidinasndis 20 uag 17 ppt uaznos

Q u
[l

£

aansuAnlFedh 17, 14 uaz 11 ppt Tugamsnaaesii 1, 2 saz 3 Tumsnaaeanisi 4

u

YANTT qmwgﬁ () anuilueaig NO,-N NH;-N DO
pH
NARDY 191 107 (un./ang) un./ans) (Wn./ans) un./ang)




158

1 26.3-27.3  27.5-294  7.99-8.49 115-150 0.046-0.315 0.004-0.577 6.5-7.5
2 26.2-27.3  27.4-29.5  7.95-8.50 115-148 0.010-0.181 0-1.315 6.3-7.5
3 26.0-27.3  27.5-294  7.91-8.57 111-146 0.022-0.295 0-0.400 6.5-7.9

= H <
4ANINAADIN 1 : 8Y11agn1 lurthnnuAy 20517 pp

H J <
FANINAADIN 2 : 9411agn1Y TuthANUAY 17514 pp

ganinaansdi 3 : oytnagny luihnuAy 17514511 p
a dJ
I1TUNA

=2 < oy 1w [l 9 o Qy 1 1
miﬁﬂ‘mWaﬂlmmmmml’e)ﬁuma’é)mmﬁﬂﬂmm"15111ijmﬂﬁuﬂﬂﬂuvlmuaﬂﬂimm WU

<3 2’ { 1 1 [l ] 5 [ { 1
anuavvouhimnzaylunsunilnliyedlurae 27-35 ppt FelndiResiuqus (2527) szyinfin

a

i lilunSnalndifostuiondoeg Tasveuna lilunTnaiiianudy 28-32 ppt mMsuilnlaiy

[V 4

] Y v
oI5 Bug NI AT UMINAABITINTZY zoea I D9 zoea IV (sntiunmsnaasinsai 1) Tumsdnu

zdyslgld'd < (= wd'ald v Jdo o ~ (] [ a
asaH FinTaual 30 ppt wummﬂuwﬂl%msfmgﬂwu‘qmmumsmaammumaumwmh
9 = u’/‘ A a 4 1 9 = 3 oij 9
ﬂﬁ@léUWﬁQﬂﬂMﬂUﬂﬁﬂﬂB?ﬂﬁﬂﬂNTLllﬂ (Msunsuazaue, 2547) F19AUVeIN ANy Iuasariuls
g’ <3 [ oij 1 1
WInganuAY 30 ppt szAUALIAAEA TUNTOULIAYNYAIATZEE Zzoca 1 D4 young crab U517

=Y o‘ = ] d‘d Q' QSJ‘ 1 d‘ 9
Qﬂ‘].]il@ﬁi"lﬁ’f)ﬂﬂ?ﬂ@l'lh?ﬂmﬂ\i 1.69-2.43% GI)”N‘VI1Jﬂ'lﬁ{5]18111ﬂl3M@lﬁlmmﬂgﬂﬂjl"lﬂiwz megalopa Tag

U

=1 1 dy 1 1 1 dy ] A £ Y [ = a 4
gﬂﬂummiaaugﬂaﬂuazmu“lm{;nmagmuwuummw‘lu‘ﬂqﬂ FIFOANAINUMITANEIVDI 1IN ING

U

= A Y 3 1 = 1A do 1 A gl <]
agnd (2547) NoRLagNYindaunszes zoea 1 83 crab TuladUUATININ 6 1o NUTIPIANWAY
A v A A = 0 9 =
32-34 ppt URI1T0AMEIRALNGY 0.78% TuBAANIMI (2532) 11IMIDYLIAgNYIIzes zoca 1 D4
megalopa aeANuRUIUMTUAULTZa 100,000 d/av.y. Tutenawuuia 5 av.u. ATsEUY
S 09; 9 3/ A < o qul = 3 Aa
Manyueuvei laglmimlinuAy 28-36 ppt 911U 4 A33 &9 2 Tu 4 ATY NTMIUENgnlszes

9 H 1]
zoea 1V nnvemuavdeslutovina@eddu 3 de lufui o vesmseyiia gnifilodiszes

v
a wva o A Y

A v dgl ;/ dy 9 4
rnegalopa HANINTOANYGFIVY 92.97 Uag 96.53% mumﬂmmﬂgmﬂqmaﬂﬂmwumizaz

Y U

4
megalopa lililaeenzianeudiilymmsaenaiu

2 Y
A o o A

1 I 09: 9 1 I 1 1 ]
ﬂ’liﬁﬂ]&l’]'ﬁ]ﬂ’l\‘llﬂﬂigﬂ‘ﬂ‘luﬂﬁq T]'I‘IWTITI‘]J'J'W]'J'INL?UJGUE]QH'INNa'ﬁ]ﬂ’]ﬁﬂ’]ﬂ@ﬁ]ﬂ’]ﬁﬂgiﬁ]ﬂuﬁg

Y

a a 9 1 o [ | =® 2 v A
mmimmﬂmmgﬂﬁmummzﬂx TN ITUBINICHS zoea I B9 zoea IV ANNANITNANDIATIN 1 Qﬂ‘]_l

U

= o g

{ gl < Y A g‘ < ' o
Noywaluimiuny 25 ppt Ioasiseamegeninieyuialuimnuan 30 ppt o1 lilieddny
9
o <

1 1A 3’ <] 1 @ Y o
(P>0.05) taiganImeyaluinua 35 ppt eg1iisdAn (P<0.05) uonani gniyluihnnuay

@ o { oy < ' < @ 1% '
25 ppt dalivinaluainitgnied lutihwudn 30 tag 35 ppt og1awiu ladFanu vanInMInaasRana

a

o v A Y @ 1 1 A @ 1 v Ao <
“I/I']Glﬂ!“lf@llﬂﬁ'] Slu‘ﬁﬁ‘iiJ“lﬂﬁﬁﬂﬂ“ﬁﬁ\WWﬂﬂﬂ@@ﬂﬁﬂﬂhlsUGﬂzﬂ@ﬂ‘]L‘ﬂ’ﬁ@uﬂﬂﬂWﬂLLﬁﬁQWﬂﬁﬂﬂﬂJﬂ?WNLﬂNq\‘l

U

Y ]
] ! A

Y U Ax < & a N Y g A A
Lﬂl’lﬁ’l?\l\iﬂuﬂ'ﬂiﬂﬂiﬂl@\iu']ﬂﬂﬂa]aﬂﬂ\‘i ﬂ'J'uJL%@qu%uklﬂﬂWﬂWﬁﬂ’]iﬂﬂﬁfJ\?ﬂﬁ\Tﬂ 2 uax 3 Iﬂﬂgﬂﬂ”‘ﬂ

J Aa 2 A g Y o Yy i o A
mgma“luuwmmmmmimu 30 ppt umﬂﬁuaﬂ“lﬁagm 27 1ag 25 ppt luiun 4 uaz 6 VDINTOULIA

[ [

~ = Y 1 [ N = r?} <3 Y [
HIAIITOANIYYIA (62.54%) ﬂ\‘]llllulilllﬁﬂﬂ']\iﬂﬁl\iﬁﬂﬁ Uaﬂﬂuﬂﬂl}!ﬂ']ﬁaluu']ﬂj'lulﬂﬂ 30 ppt a5

U

anlogi 27, 25 1Az 23 ppt (60.31%) wazgnyieyuialushnnudu 30 ppt udrlSuanliedua 27



159

ppt (48.88%) anvaaugnifiieyuialuthanuduiudu 30 ppt udrlfuanliegi 27, 25 uay 23

u

[

Ao ' 1 aa A g’ 2 A g 9 o Y
ppt UBATITDANY (47.77%) Vllll,lﬁﬂ@'I\Tﬂ'Nﬁfl15]ﬂUﬂ@HU’]aiuu’lﬂ'ﬂ’]NlﬂNﬁNﬁu 30 ppt !Lajﬂiﬂaﬂiﬁ
1A o w @ { 03} g A Y
@gﬁ 27, 24 18 20 ppt (46.74%) f1uA1AU f]ﬂﬁqﬁf]ﬂ@']fJSUfNQﬂTJ“ﬁﬂuﬂ1a1uu’]ﬂ31u!ﬂﬂliNﬁut‘Vﬂﬂu

o <] o o us/' { 1 @ 1
LLa%ﬂﬁ‘UaﬂﬂﬁWNLﬂi]a\nJ']GlfL!'igﬂﬂ!aﬂ’)ﬂuﬁlUﬂ13ﬂﬂaa\3ﬂi\Tﬁ 2 uag 3 llﬂﬂ@'l\iﬂu‘ﬂﬂusﬁj'mu']ﬂ 219

4 1 { o & Y o U 3 1 o
Lﬁmmmmﬁﬁ%mmm;afﬁﬂLﬂmmmwu‘q°lumﬁmamgmazﬂﬂmﬂﬁﬂmmwgmﬂmmu N7

a =

9
a a @ 1 1 [~ Y
lft]‘iiIJuLﬁ‘UIGIIﬂﬂ’mmﬂﬂlu1ﬂﬂlﬂﬂgﬂ‘]a]jLLG]ﬁ%clg'ﬂﬂﬁﬂﬂﬁ@\ﬂl&ﬂﬁﬂ@aﬂ\umagﬂiﬁuﬂlﬂuqﬂiuﬂﬁﬂ%ﬂﬂEJ’Jﬂ“]J

Y 1 { 3’ < Y
89131300018 AU 9328 zoea IV 83 young crab gniliioyunaluiimnuay 23 ppt idnsiseanis

2 o o o

VoA : I [ [ VA 5’ 3
E:Jf\iﬂflnlﬁ@uu”laoluu']ﬂ?'lulﬂﬂ 25 ppt ’e)EJNllﬂJJJuEJmﬂﬂJu (P>0.05) LWIQ\Tﬂj']ﬁ@uu']a{luu']ﬂ’nulﬂﬂ 27

P

1 v o w [ 3 J
ppt edniiveddny (P<0.05) Tumsnaasansai 1 uaasldiviudi gnifszes zoea 1 (nouilatw) A
[ ' gl { < Qg: 1 3 {
young crab ¥01/01780g 111 NUANUANAA 25 ppt AW HANIINAADIATIN 2, 3 UAE 4 LAAT
Y 1 1 o <3 09; a Aa a dg‘
Il myAeeSuannNUIANYLIININ 25 ppt aaaNszezaIngnieiaan Tayuainse

o Yo ' - J < a J <
Ysvanawn1ane 17 ppt uagniieyunalinhanudn 23 ppt  aaea uazioyuialuthanuny

A g Y] o Y A ~ a a ) H o Y
ITUAU 23 ppt Llajﬂﬁﬂaﬂiﬁﬂﬂﬂ 20 ppt Nﬂ?ﬁlﬂiiy}m’].li@‘ﬂﬂﬂ”luu?ﬁuﬂ AITUNINUASAITNYTIINTEAD

Rl

a A J 3 A g v o Y 1A o A
ﬂﬂ?Wgﬂﬁﬂ@HU?ﬁiuu’lﬂTﬁJlﬂlll,iiJWL! 23 ppt LL@’JﬂanﬂiWﬂgﬂ 20 uae 17 ppt (ﬂ'li‘VIﬂﬁ’f]\iﬂi\W] 3)

A J 3 A 9 v Y Y aa a a a & o
U;aggﬂﬂ”WfJUU’laiuu’]ﬂa’lulﬂuﬁuﬁu 20 ppt LLﬁ’J‘]Ji‘lJaﬂGlWE]EJ‘W 17 ppt Nﬂ'ﬁmifle‘]UTﬁcﬁ\‘lgﬂﬂ']ﬂﬂg'uJ

q U

Y a A J g A g9 Y o Y A
ﬂ'J'NL!ﬁ%ﬂ’J'IlIEJ'I'Jﬂi%ﬂE]\?ﬂﬂ’J'IQﬂﬁﬂ@uﬂ’lﬁiuu’lﬂ’)’mmﬂﬁﬂﬁu 17 pptll,ﬁflllﬁﬂaﬂ‘lﬁﬂﬂ‘]/] 14 ppt Lo

u

@ 9 A o A ' < Y o :’ < Y
Usvanldodh 14 uaz 11 ppt (Minaaeensien 4) sgranaulaganu gniluihnnuau 23 ppt 1da

v
=

d
' o A 2 < 1 3‘ < Y o
g9 20 tag 17 ppt 1uMINAALIATIN 3 Bvwaanndngni)luiinauan 20 ppt 1a1lsy

15vanliio
¥y A A A ° A A = Ve o
aaliodh 17 ppt lumsnaaeenian 4 ilesnniuaugniyimaesealininnii aaiu Tumseyuiagn

' =3 o =R =X a a Y [ < g‘
E]Jj"]f’N'ig ¢ zoea IV DN young crab W’lﬂﬂWuQﬂQﬂ’liH]iiyl@]UI@]ﬂ'ﬂﬂ m‘iﬂi‘uaﬂmmmummmmﬂ 25

1 ~ a a d? = 3 dy Y I 1 A
ppt adULA 20 ppt ﬁ']3J§$fng'Ja'W]Qﬂﬂ“!ﬂﬁiUum‘UIﬂ&Uu Wa%’]ﬂﬂTﬁﬁﬂ‘bﬂﬁluﬂﬁQullﬁﬂﬁﬁl‘ﬂlﬁu’n Qﬂl]”LiJ’fJ

Y
o A

@ 1 = =} o Y nm gy 1y v W =2 1A
mﬁﬂ’agﬁluu NUANUIANINNIZ T 1’]’]11/?ﬁnJ’lﬁﬂ@ghlﬂ’f]fﬂ\‘]ﬁ‘U']fJLLﬁghbJﬁf)\?'iJi‘]Jﬁ'JiJWﬂﬂ\?llllmiﬁlﬂ

1 Y A o dgl a a dd? 9
ﬁ\‘lNﬁﬂlf}’Tﬁﬂﬂu@ﬁiWiﬂﬂﬁWﬂqquLlﬁ$ﬂ13lﬁ]iﬂlumﬂiﬁﬂ"llu@'m

U U

[ [ g‘ A 1 1 ] 1 4
dsuaunwihaldlunmseyuiagniluuaazmsnaassdulngoglumnusiuiasgiu

Y v
EJﬂ!,’QJJL!GlL!UNﬂﬁ“l/lﬂﬁf]%kﬁ%‘]ﬂﬁ“])’?ﬂl’m"l qmmmmﬁﬂuuaeumaﬂau%’nﬁ1 Usunawen Tutes

U q
k4 U

a A o A dy v d o Y £ VoA Y [ a ]

Lﬂu'JJ'Wlﬁﬂ”llﬁ”]ﬂ'lWLlﬂLWﬂﬂWﬁ!W']g!ﬁfJ\?ﬁﬂ'JU']G]ﬂﬂF\h mmmwmgﬁuﬂaﬂwmu 0.4 Un./ang (P\th
031 a Jd Aa [ a 3 [ [ v J g’ A

AUNTNU, 2534) L!,azﬂimm'luhlmmﬂuﬂm 0.1 un./aasg ’mmﬂu@umm@aﬁmuﬂuﬂimw

a a A 2}; a ~ J
ﬂimmaaﬂﬁmumzmﬂumm (AMaLasAME, 2537) mimnwmmuimuﬂﬁammx'lu"lmmalu

v
aa 1 =

Ysuaaeutegaluungiaar enduiesninmsniudevesgniuazemisiziaundiuiiae

[l 1 A A I ] S Y 9/ o & 9
uazdanasogunmuesgniitmasseasg luunntes Tunmseyuiagnifieniniudesganznou

v 9
sazldounisimniuunumsiriuduiu



160

HAYRINNNHUMUUADDIAI 13DAMENA M50 YAVIAVD g1 i

Y

9 v 1
MuveiiAnyIdaeameazMsws Ay Tavesgniineyua luanuruuniuaeny dee

[ ] ! 4 a o @ g
Wummalumseyagmlidreanumunuiuiininz ay moaamsnunuewazons1soaMegaL

Sngilseaan

©Q

1. 1iefAnyI9ATITeAMBYDIgNIinszes zoea I D zoea IV wagszey zoea IV 09 young crab

u

=

(AN 282 crab 6-7 Tu) Noyuialuanuruuuua iy

2. ednyIMIsyanTavesgnilinszey zoea I 09 zoea IV uazszoz zoea IV 04 young crab

U

=

(1aIMANTZe crab 6-7 Ju) Heyuialuanumumiuaany

A J ' 9 = =
3. MBANKIAMNIMINTENINMIBYLagNI1INTee: zoea 1 DY zoea IV uazszyr zoea IV D9

young crab N1ANUHUMUUANAY

a

d Do A
Qﬂnimuaz’aﬁmmumi

MINWHUNINABBY
A v 4
n3An IuATIHAUTUMINAGD 2 ATI HAZINUAHUNIINABEUFUATEA (completely
. . 1 o 3 ] A 1
randomized design) TuisiagMInAaeiagIIMInaadvedgnijesniu 2 433 Av 39388 zoea I-
zoea IV 1az%193208 zoea IV 04 young crab (1839101415282 crab 6-7 Tu) Taguaazsisvesgni
9

1 [~ o
uuseandlu 3 FANTNAADIE) AL 3

v
4

NISNABBINTIN 1
9 = ~ ] 1 [
MI0Y1NagNYNT2eE zoea 1 D3 zoea IV NANUHUMU LAY
FANMINAADIN 1 50,000 A/a1.%.
FANINAGDIN 2 100,000 A/a1.1.
FANINAABIN 3 150,000 A/A1.4.
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NaNMIANHT

v
w

HaNIINABBINTIN 1
nMsayNagniszes zoeal 949 zoea IV

9 3 1 = d' ] 1 LY 1 d‘
mMyeyIagnindaunsses zoea I 03 zoea IV finnumuiuaeiu wu gnifneyunaly

u q

AMUNUMUY 50,000 AY/A1.N. HABLHINOATITONNIY 70.02, 60.43 1AE 64.03% NANUHUIUY

o

100,000 §2/81).1. HAAZHINOATITOAMY 53.00, 51.00 1AL 50.50% FIUNANUHUWUY 150,000 A/A1).4.

UAAAINDNIITOAMY 30.25, 18.92 uaz 19.61% (MMINN 3) dasseameamasueignlllutgazyams

1 o @ y a 4 an A,
NAABIBYT 64.82+4.84, S1.50+1.32 WAz 22.934635% AWy iledinnsideyanaddalayis
Analysis of Variance (ANOVA) wazifsouinsuaundsluuaazyanisnaansilagds Duncan s

14
New Multiple Range Test W91 @niiia 3 ¥ANINAABINBAITITDAMBUANA NN UDENUTAA

N9a0f (P<0.05) (15199 4)

msnvm 6ﬂ§1§€]ﬂﬂ]ﬂ"llf)\1ﬂmq.! amn f] 41129105282 zoea 1 93 zoea IV Tlﬂ’J]N?i‘MH!‘M‘N 50,000, 100,000 uaz
150,000 f/ai.

FANIINADDY 31uUgNY zoea I 1uIUgNY zoea IV 9913159AN1Y
ED) @) ) %)
50,000 A/a1.4).
1 50,200 35,150 70.02
2 50,800 30,700 60.43
3 50,600 32,400 64.03
100,000 §1/811).3.
1 100,200 53,100 53.00
2 100,600 51,300 51.00
3 100,400 50,700 50.50
150,000 §17/811).3.
1 150,400 45,500 30.25
2 150,600 28,500 18.92
3 150,400 29,500 19.61

m:m‘n 4 6ﬂi1iﬂﬂﬂ1ﬂ!ﬂ@ﬂﬂlﬂﬂﬂﬂﬂ“ﬁ1ﬁﬂ HU1ANITE zoea | fa zoea 1V TI?I’J]?J%H"I!!‘H‘H 50,000, 100,000 taz
150,000 G1/a1l. 3.

UIUE 9913130AA18A1YA 973159AN18ITA 9M3130ANUNAY
"]g"ﬂﬂﬁ‘l/lﬂﬁﬂﬂ
(N) (%) (%) (%)
50,000 #/a1.4). 3 60.43 70.02 64.82+4.84
100,000 @/a1.4. 3 50.50 53.00 51.50+1.32°
150,000 A7/a1).4. 3 18.92 30.25 22.93+6.35°
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o = Do o 9 @ ' [ ' 1 A v o aa
a,b,c: ﬂ@]i?iﬂﬂﬁ?ﬂlﬂﬁﬂﬂ]@ﬂgﬂﬂjgﬂg zoea IV NNNUAYDNHIANNUNANVUANA NOYNUUITIAYN AN (P<0.05)

1NMIGUAI989gNY01g 8 Tu gamInaasdaz 10 a2 W1iAvuIa W AL

Y2IgNYNoYIANANUHUIWUY 50,000, 100,000 LAz 150,000 A/a1.4. B81UFIT 0.950-1.450, 0.700-

u
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1.125 18g 0.750-1.050 3. eIUANNBIANIDE UGN 2.375-3.625, 2.375-3.875 LA 2.875-3.500 1.
awddy sui 5 awndudwiimasvesgnfeyinalundasinnumuiuedi
1.170+0.169, 0.910+0.150 ttag 0.933+0.094 V. Llﬁ$ﬂ31uﬂ1ﬂﬁWﬁﬂlﬂéﬂﬂéﬁ 2.760+0.476, 3.078+0.534
WA 3.22040.205 Wy, MwdEY iileTianzrdeyandda wuh anundudiiumasvegnyi

v ' v v
PUUIANANNHUMUY 50,000 /ALY, WINANNAGINANUHUIUY 100,000 1A 150,000 A2/

IS ) Ql

H ' Y
au.y. pg1NUNedIA Yy (P<0.05) LLG]ﬂ’NlIEJTJLﬂaﬂﬂl@ﬁ@ﬂﬂ"ﬁ@HUWﬁﬁ\‘] 3 ‘]gﬂﬂﬁ“ﬂﬂﬁﬂﬂlmﬂ@nﬂﬁ’u

9 a

o619 Witiiadagneada (P-0.05) (15197 6)

Y

M319N 5 VINaveIgninszez zoea IV fioyu1a1nszaz zoea I 84 zoea IV ANNUHNLY 50,000, 100,000 1z

a9

150,000 A/aLL.3l.

amlii ANUNINT IR (W) ANNEIVRINY] (WN.)
T1 T2 T3 T1 T2 T3
1 1.150 0.800 0.875 3.625 3.025 3.125
2 0.950 0.925 0.875 2450 2.875 3.150
3 1.300 0.750 1.000 2.875 2.500 3.250
4 1.375 1.000 0.750 2.450 3.875 3.500
5 1.025 0.825 0.875 2.625 3.250 3.300
6 1.250 1.125 0.925 2.550 3.250 3.500
7 1.450 1.125 1.050 2.475 3.875 3.125
8 1.050 0.850 0.925 2.375 3.250 3.375
9 1.000 1.000 1.050 2.550 2.500 2.875
10 1.150 0.700 1.000 3.625 2.375 3.000

T1 :50,000 §3/aU.1.
T2 : 100,000 @/a1.4.
T3 : 150,000 @/a1.4.

'
4 A |

Ms1ei 6 vinamagveagniineiy 8 Tu Meyuainszez zoea I 83 zoea IV ANNUHMMLY 50,000, 100,000 13z

o E] Q

150,000 §3/a1.3.

U Aanundnduiimae ANVEINNTBVOINI
YANINADDA
N (W3) (W)
50,000 A/a1.4. 10 1.170+0.169* 2.760+0.476"
100,000 A/A1).30. 10 0.910+0.150" 3.078+0.534%
150,000 A/Q1).40. 10 0.9330.094" 3.22040.205%

)

ab: ﬂ'J’]lJﬂ%’Nﬁ'JUﬁ'JLLaZﬂ/JnJEJTJLQ?Ifﬁl'ﬁ]\?ﬂﬂlj} 1d o’] °I‘ll 'JfJE]ﬂ‘Hﬁﬁ”Nﬂuilﬂ'l']lluﬁﬂﬁ'm@fnquufJﬁ’]ﬂﬂW]’Nﬁﬂﬁ
(P<0.05)

@ a 4 31 [ Qs: o ' J
mmmmmmmmmwammwuﬂ,ummamm 3 O UDIUAATYANITNAAD Llé}’lllﬁ@]\‘iﬂW

1 1 c‘ = % = % d‘
YpIUAAE parameter 1NAIRIYADIZIGA IUAIDYLIAGNI 328 Zoea I D4 zoea TV danaaslumsnain 7

Taogamn i wdegszring 26.90-29.00°% HAZABULNY 28.00-30.00°% AMMIIUNTA-A1Y 8.23-8.53
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I 1 a Aa ' a a ~ a
mmrﬂumﬁ 130-153 unN./aNg ']Jiﬂﬂﬂ‘lhluhlﬁiﬂ 0-1.128 Un./aN3 ﬂiinmu’é)ﬂmuﬂ 0.477-1.075 Un./a93

Y
uazilsuaesnswuaza1elii 6.1-7.3 un./ans

M319N 7 gamwinlugseyiagniinszes zoea I 89 zoea IV NANNHUMILY 50,000, 100,000 13z 150,000 G3/aLL.H.

gaungi anuiduale  NO,-N NH;-N DO
FANITNANDY 5 ; pH - - - -
191 e (un./ang) (un./aag) (un./aag) (un./aag)
1 26.9-29.0  28.0-30.0 8.31-8.52 135-150 0-0.199 0.522-1.075 6.2-7.3
2 26.9-29.0  28.0-30.0 8.25-8.53 130-153 0-0.178 0.517-0.954 6.2-7.3
3 26.9-29.0  28.0-30.0 8.23-8.48 131-153 0-1.128 0.477-1.070 6.1-7.0

FANINAADIN 1 : 50,000 AI/a1.4.
FANINAADIN 2 : 100,000 A/a1.1.
FANITNAADIN 3 : 150,000 /1.4,

mseyagniinszes zoea IV 81 young crab (nasonidnszes crab 6-7 34)

=1

QBII 1 = A ] 1 [ 1
M3IoyLIagndaszes zoea IV 83 young crab NANNHMIMUUANNY WU §n1

U U

AV 10,000 §9/a1.4. TI8A3150AA1Y 47.93, 62.08 1AL 56.50% TIAMUNIILLLY 20,000 F3/a1.4.
fi6n5150AMY 2575, 23.19 LAY 25.24% FIUAANMUNLLIY 30,000 §2/aD 1. TEATITOAAY 23.00, 24.45
oz 25.39% (13141 8) nsseamemasvesgnyluudazyamsnaae e 55.5047.13, 24.73+1.35
WAz 24.28+1.20% awdidy ileTianzideyanisada nuh gnifihfienuiafinnunuiuiu 10,000

A7/a1.30. U9n3159AM18g9N19n1LNANUNUILLY 20,000 LAz 30,000 /a1y, (P<0.05) (115197 9)

M3191 8 dn1seaMmavaIgniinieynainszes zoea IV 84 young crab finduvuyu 10,000, 20,000 1az

a9 a

30,000 fiy/aLl.3.

YANITNADDY $1uIUgnY zoea IV 317ugn1 young crab 8713179AANY
&0 ) ) %)
10,000 A/a11.1.
1 18,000 8,627 47.93
2 18,000 11,175 62.08
3 18,000 10,170 56.50
20,000 A/a1..
1 36,000 9,270 25.75
2 36,000 8,350 23.19
3 36,000 9,086 25.24
30,000 /a1
1 54,000 12,420 23.00
2 54,000 13,205 24.45
3 54,000 13,710 25.39

M319i 9 dnsseamemdsvesgniinfiey1aninszes zoea IV Bayoung crab finunUMM 10,000, 20,000

U Q

1az 30,000 f/aL.4.

NG 9ATITEAMEATA 9713179AN18ITA 913150AMBINTY
™) (%) (%) (%)
10,000 §/a1.3. 3 47.93 62.08 55.50+7.13%

YANITNAAD
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20,000 §/a1).3. 3 23.19 25.75 24.73+1.35"
30,000 A/a1.4. 3 23.00 25.39 24.28+1.20"

v Y o 1

[ = Y A o v A 1 1 A v o w aa
a,b: @ﬂiﬁﬂﬂﬁlmmﬁﬂ‘ll@\i@‘ﬂ‘]a!lﬂﬂﬂ”l UAWDNYIANNUUANUUANA NI NN UITIAYN1ITDH (P<0.05)

1 W 1 Y o @ ' 9y
i]'lﬂﬂ?iqu@n@ﬂ1\‘lgﬂﬂ’@1q 19 U gan1snaasdas 10 A7 1IAVUIA WU ANUNINNITTADI

Y9Ign1NoULANANUHUIUY 10,000, 20,000 LA 30,000 /a4, 8g1UFI 3.350-5.000, 3.000-

U q

4.125 182 3.300-4.625 U, AIUANNEINTZABIDY U 2.350-3.250, 2.500-3.130 LAz 2.700-3.250 W,
awddy @3nil 100 anundunszaeundsvesgnifieuinaluusazanumuunivmeiuedi
441540457, 3465£0356 1DE 3.958:0.432 Y. AIUANWETINTTADINALOGR  2.955+0.340,
2.760+0.175 gz 2.985:0.182 Wi, MWL (M3 11) iWednnzideyameada wud anuni
nIzAeuRGEvegnleytnafianumuLdy 10,000 FaUY. INNITAANNHILL 20,000 uas

[

v v 9
30,000 A/a1.4. o81NEdIAY (P<0.05) UANIINEIINITZABIURALUDIGNI MDY 3 YANINATDY

[ a

1 1 2 v o a
!,LG]ﬂﬂN’é]EJ'N%JiJUEJﬁWﬂiLWINﬁﬂ@] (P>0.05)

M3197 10 vNaveagniinszes young crab Hioy11a91nszez zoea IV 64 young crab indawu iy 10,000,
20,000 a2 30,000 AY/aL.L.

Qﬂﬂ“ﬁ’f]‘ﬁ ﬂiﬂJﬂ%Nﬂﬁ%ﬂEN W) ANNYIINTLADI (WY.)
T1 T2 T3 T1 T2 T3
1 4.125 3.500 4.100 2.350 2.625 3.250
2 4.650 3.250 3.950 2.450 2.750 3.175
3 4.675 3.000 3.775 3.250 2.750 2.950
4 5.000 3.000 4.525 3.000 2.625 3.000
5 4.575 3.250 3.300 2.850 2.750 2.700
6 4.125 3.500 3.975 3.250 2.500 2.850
7 3.350 3.750 3.650 2.775 2.700 3.050
8 4.700 3.775 4.225 3.225 2.875 3.050
9 4.450 3.500 4.625 3.250 2.900 3.100
10 4.500 4.125 3.450 3.150 3.125 2.725

T1 : 10,000 A/aV.4.
T2 : 20,000 @/a1).4.
T3 : 30,000 A/a1).4.

a a Y] a = a v
MINN 11 "umﬂmaﬂmmgﬂﬂ‘mizﬂx young crab NOUVIANINISYL zoea IV 99 young crab NnaNUHHILIUY
10,000, 20,000 ttaz 30,000 A/au.N.

"11011‘!’31!@1?1 mmﬁnnsmmmﬁﬂ ﬂ]?uﬂ??ﬂi%ﬂ@ﬂmaﬂ
G]gﬂﬂﬁ'ﬂﬂ’dﬂ\i
N) (W) (M)
10,000 A3/a1.4. 10 4.415+0.457* 2.955+0.340"
20,000 f2/a0.1. 10 3.465+0.356" 2.760+0.175%
30,000 f/a1.1. 10 3.957+0.432° 2.985+0.182%

a, b : AN MAZANNEINTZABIMABYIgN TN N DA8d nEIA T UTANIANA e 19T Ted Ay 1edDA
(P<0.05)
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aummwihludseyagniszez zoea IV 04 young crab uaazyansnaaoaadluasied
12 Tasgaivgiithaeudnedizning 26.9-27.5° uazaouiie 27.0-28.8°% ANuiiunTa-A1a 8.03-8.40
anuniueng 145-177 un/aas Usunalulas 0.024-1.128 un/das USinauenTudle 0.115-1.579 un/aas

v
wazilsuaeonasauaza1elii 6.1-6.9 UN./aA3

M3197 12 pamwinludseynagniiszes zoea IV 84 young crab finnauiiy 10,000, 20,000 #az 30,000 G/aiL.al.

a9

gangil anuiiuge  NO,-N NH;-N DO
YANINANDY " ; pH - R R -
191 1Y (un./aag) (un./aa7) (un./aag) (un./aa7)
1 26.9-27.5 27.0-28.8  8.03-8.40 145-169 0.031-0.486  0.201-1.579 6.2-6.7
2 26.9-27.5 27.0-28.8  8.18-8.39 146-168 0.028-0.460  0.202-1.523 6.1-6.9
3 26.9-27.5 27.0-28.8  8.06-8.37 146-177 0.024-1.128  0.115-1.043 6.1-6.8

FANINAADIN 1 : 10,000 AI/a1.40.
FANITNAADIN 2 : 20,000 AI/A1.Y.

FANITNAADIN 3 = 30,000 AI/A1.4.

v
(%

HaMINARBIASIT 2
m3eyIagnyinszes zoea 199 zoea IV

mimgmagﬂﬂﬁuwiﬁzﬂz zoea I 14 zoea IV finnunuuniusiedu w1 snsiseamoves
gﬂﬂvﬁmmwmuﬁu 70,000 F/aUN. TEATITEANIE 73.02, 7422 18T 65.09% AWMLY
100,000 @2/a1.4. YOATITOANY 57.50, 58.88 LA 62.51% wazia Ly 130,000 @2/aV.4. I
$A3150AN1Y 52.13, 48.08 1A 56.21% AWINY (A131971 13) é“mﬁaﬂmﬂmﬁ'ﬂmmgﬂg”lumia:
FANIINADDUNINY 70.78+4.96, 59.63+2.59 1AL 52.14+4.07% MWAIAY Lﬁ'a%mmzﬁ%’ayjammﬁﬁ
1a825 Analysis of Variance (ANOVA) Wu119a5159A018UANUUANANAUBI NI Ts AN 19ada
(P<0.05) !,Lazl,ﬁ'@L‘]ﬁﬂmﬁEJTJﬂ'Wm?;81ULL@ia$6§ﬂﬂii%ﬂaﬂd 1a875 Duncan ’s New Multiple Range
Test wuh gnilfioytnaluanuviuiiu 70,000 §vavy. fisasiseamegeniilunnumuuniu

100,000 L8 130,000 §3/a1).3. (115199 14)

M319i 13 onsIseamevesgniinfieyuianinszey zoea 1 Dazoea IV HANNHUMUY 70,000, 100,000 1Az

U a

130,000 f3/a1.31.

YANMINAADY 1UIU zoea U zoea IV 9913159AA1Y
4
(1) (#) (#) (%)

70,000 A/a1.4.

1 126,200 92,150 73.02
2 126,100 93,600 74.22
3 126,600 82,400 65.09

100,000 A/a1.4.
1 180,100 103,550 57.50
2 180,700 106,400 58.88
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3 180,600 112,900 62.51
130,000 A/a1.4.

1 234,200 122,100 52.13
2 234,600 112,800 48.08
3 234,300 131,700 56.21

Msai 14 dnseamendsvesgnyiniioyu1aninszes zoea I 99 zoea IV ANUHIMUY 70,000, 100,000 1Az

u

130,000 A1 3/aD.4.

UIUE 9913130AA18A1A 9913159AN18ITA 9131309MUINAY
"quﬂﬂﬁ‘ﬂﬂﬁﬂﬂ
N) (%) (%) (%)
70,000 §3/a0.3. 3 65.09 74.22 70.78+4.96*
100,000 @3/a1).44. 3 57.50 62.51 59.63+2.59"
130,000 A/a1.4. 3 48.08 56.21 52.14+4.07°

v Y o

@ = 9 A o [ 1 v oA 1 1 A o o aa
a,b: 815]i1’ii’)ﬂﬁ1ﬂlﬂﬁﬂﬂ]ﬂ\1@.ﬂﬂuﬂ1ﬂﬂ1 UAFYINHIANNUNANNUANA NDY NV UITIAYNIADA (P<0.05)

1NMIFUAI0619gNYe1y 8 U yamsnaasaz 10 A2 W1IAVLIA WU ANUNAeEIUY

YoIgNYNoYIANANUHUILY 70,000, 100,000 LAz 130,000 A/a1.4. 881uxI9 1.125-1.725, 0.950-

u

1.575 110 0.850-1.725 1. dIUANNEIIAINI0E UGN 3.800-5.375, 4.050-4.750 L1 4.000-6.000 1.
sy (@i 15 anundndiiaimasvesgnifiinaazanuvuiuiuegi - 1.423+0.238,

1.245£0.233 118y 1.325£0.295 U3, IUANVIIAIAANADYN 3.318+0.374, 3.530+0.351 Ay 3.418+0.404

]
' Y 9

o w { y a 4 aa 1 o o w
. annuaay (GﬂiNﬁ 16) Lﬁmmﬁw%uﬂammmwmw MIANUNIWNFIUHULASAIINYINIAY

2 o o o a

magvesgnijuaazyanisnaaswnna uiveda lulivsd1Agneada (P>0.05)

o

=

Y
auniiludseyuiagnilszey zoea I 09 zoea IV Tunaazyanisnaaswana1eniuiig
v
1 Ao 1 1 1 ) 1 1 o < 1
l,mcl,uﬂ'l‘Wi’Jll qmwgummu%}mgiumq 27.0-28.2 % UasBINUIY 27.9-29.0 ﬂ')'llllﬂuﬂiﬂ-ﬂ'l\? 8.10-
IS 1 a a J a a ~
8.53 ﬂ'JUJL‘]Juﬂ’N 169-195 un./aa3 ﬂianmlluhlmm 0.018-0.844 un./ang ‘]JiiJ'lﬂJLL’E]ﬂJIiJLHfJ 0.500-

Y v
1.450 un./an3 wazilsuaeeangavuazaieni 5.7-6.8 ¥n./aA5 (15199 17)

M3 15 VNAveagniinszes zoea IV (91¢ 8 1) Noyw1a91n328 Zoea 1 D4 zoea IV NANNHUIMUY 70,000,

100,000 L8z 130,000 AY/aL.4.

. ANUNINE I (W) ANNEIVRIQNY] (WN.)
gnilaan —
T1 T2 T3 T1 T2 T3
1 1.450 1.475 1.575 3.575 3.500 4.000
2 1.700 1.300 1.250 3.375 3.275 3.625
3 1.150 1.125 0.850 3.800 3.550 3.250
4 1.125 1.000 1.500 3.250 3.200 3.500
5 1.325 1.125 1.225 3.400 4.025 3.250
6 1.700 1.575 1.700 3.525 3.650 3.375
7 1.725 1.275 1.725 3.125 4.050 3.950
8 1.225 1.050 1.275 3.000 3.525 3.100
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9 1.575 0.950 1.175 2.500 2.900 3.500
10 1.250 1.575 0.975 3.625 3.625 2.625

T1: 70,000 §2/a0.1.
T2 : 100,000 @3/a1).4.

T3 : 130,000 A/a.4.
MmN 16 Vinamasveagniinely 8 u Neyuiainszas zoea 1 89 zoea IV HRUHIMUY 70,000, 100,000
ag 130,000 A/aL.il.

PIUIUE ANUNAINAIUT AR DY ANE1INTEVOINIY
¥ANINANDY
N) (M) (M)
70,000 A/a1l.u. 10 1.423+0.238 3.318+0.374
100,000 A/a1l.y. 10 1.2454+0.233 3.530+0.351
130,000 A/a1l.4. 10 1.325+0.295 3.4184+0.404

M9 17 gamwiiiludseyinagniinszes zoea 1949 zoea IV finamu Ly 70,000, 100,000 10z 130,000 6y/aw.a.

unN AN NO,-N NH;-N DO
YANIITNANDY S - pH - - - -
151 1Y un./aa9) un./aa9) un./aa9) un./aa9)
1 27.0-28.2  27.9-29.0 8.10-8.50 178-193 0.248-0.844  0.234-0.500 5.9-6.7
2 27.0-28.2  27.9-29.0 8.19-8.53 179-195 0.018-0.144  0.500-1.251 6.0-6.8
3 27.0-282 27.9-29.0 8.26-8.45 169-183 0.144-0.469  0.500-1.450 5.7-6.7

FANINAADIN 1: 70,000 A/a1.1.
FANINAADIN 2 = 100,000 A/a1.W.
FANITNATOIN 3 130,000 G/a1.4.

mM3vyIagnyinszes zoea IV 94 young crab

=

» .

MsouUIagniAwAszey zoea IV D3 young crab fianuuutua iy wuan gni
AMUHLLLY 20,000 §3/aV.y. T8ATI0AMY 33.01, 26.79 1Az 24.72% gAYfiaImuutiy 25,000
#1/00.4. UoAI150AA18 20.04, 20.53 uay 23.87% daugﬂﬂ,ﬁmmﬁumﬁu 30,000 Ay/a1.3. o
§3130AM1Y 14.46, 13.61 WAz 13.37% MUy (Ml 18) Sassenmumasvesgnyluudas
FANIINAQDIBYT 28.174.31, 21.4842.00 Az 13.81£0.57 MuAIAY oTanzideyanieada wut
amfinnumuniu 20,000 f1/aw.y. Hsaisoaniegandtgmlfinnuvuiuiy 25,000 uag 30,000
§/au.a. uazinnunuuy 25,000 A/aV.1. ﬁé’mwsaﬂmaqqﬂ:i”rﬁmmwmuﬁu 30,000 A/aV.1.

(P<0.05) (M54 19)

M3197 18 dnIseamevaagniiniiennainszes zoea IV 84 young crab IANHWIMLY 20,000, 25,000 1oz

u Qa

30,000 A1/a1L.3.
YAMINAADI UIUgnY zoea IV 91171gn1 young crab 913139AAY
(51) (#2) (@) (%)
20,000 A2/a1.3.
1 36,000 11,885 33.01
2 36,000 9,646 26.79
3 36,000 8,900 24.72

25,000 A/a1.4.
1 45,000 9,016 20.04
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2 45,000 9,240 20.53
3 45,000 10,744 23.87
30,000 A/a1.3.
1 54,000 7,809 14.46
2 54,000 7,352 13.61
3 54,000 7,220 13.37

a o = Y = a '
MINN 19 ﬂﬂﬁ'liﬂﬂﬂ'IEI!ﬂﬁﬂﬂlﬂ@gﬂﬂu‘l‘ﬂﬂ‘k}ﬂ‘lﬁﬂ‘lﬂﬁgEJ% zoea IV 94 young crab Nnanuvuuuy 20,000, 25,000

1ag 30,000 A/aL.4.

UG 9913130AA18A19A 9713150AN10ITA 9131300 YINAY
‘]gﬂﬂﬁ‘ﬂﬂaf)\?
N) (%) (%) (%)
20,000 §3/a0.4. 3 24.72 33.01 28.17+4.31%
25,000 A/a1.4. 3 20.04 23.88 21.48+2.09°

30,000 A/aU.4. 13.37 14.46 13.81£0.57°

v 9 o w a

3
v = 9 A o o ' v oA ' U a2 o a
a,b,c: ’t‘)@]iﬁ’ﬂﬂ@ﬂﬂlﬂﬂEJ"’UEN@‘ﬂ‘IJ‘iJ”I‘ﬂﬂW UAWINHIANNUUANUUANA NI WU UITIAYN NS (P<0.05)

o

1INMIFUAI0E19gNY01Y 19 Tu gAMINAABIAZ 10 §7 W1IAVLIA WU ANWNINNTZABY
Yo9gn1 NoYVIANANUWUIUY 20,000, 25,000 LA 30,000 GI/a1.N. DYIEHIN 2.375-5.375, 2.925-
7.750 1A 3.375-6.000 U, AIUAINEIINTEABIDYTLHIN 2.200-4.625, 2.250-3.700 LA 2.875-3.750 WA
auday  (Msnn 20)  anwndunszaounasyesgnyinnununiuAiuegh  4.018+0.865,
3.735£0.567 UAz 4.555£0.938 1N, AIUANNEIINTTABIRALEYN 3.183+0.619, 3.148+0.409 Ay
3.398+0.329 W, MR (M50 21) ieTNTzHYoyaneana wud anwndunszaewazAN
#1INITzABUNALYDIGNIUAaZEANITNAADILANA AR IiTTsd 1Ay neada (P>0.05)
oy (% 9 =< 1 1 9
Aummiludieninagniinsze: zoea IV 99 young crab luisiazaamisnaasdnondig
9
@ IS R 1 1 o 1 1 o 1< U
Tndifoaiu gamgiiaadneglusi 27.0-29.0° wazya91ie 28.0-29.0°% anwilunia-a1a 8.06-
< ' a a J a a ~
841 anuiluaa 148-179 un./ans Usinalulasi 0.105-2.581 wn/aas UsuauenTudly 0.083-

9 v
1.251 un./aas uazilsunaeendauazaienii 5.5-6.5 un./ans (@HiNﬁ 22)

M3197 20 VINAVeIgNYiszez young crab (01g 19 ) Mo11a91ns28 zoea IV 614 young crab AnNuHINHY

u

20,000, 25,000 122 30,000 /a1,

. ANUNIINTZADY (W) AUBIINTZABY (WN.)
gnidn
T1 T2 T3 Tl T2 T3
1 3.800 3.250 6.000 3.000 2.875 3.750
2 4.000 3.750 4.425 3.500 3.125 3.350
3 4375 3.575 4.500 3.125 2.925 3.000
4 4.750 3.975 4.725 3.375 3.425 3.625
5 4375 2.925 3.400 3.000 3.050 3.175
6 5375 4.425 4.625 4.625 3.700 3.625
7 4.250 3.850 4.875 3.125 3.375 3.675

8 4.000 3.100 6.000 3.125 2.250 3.750
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9 2.375 3.750 3.625 2.200 3.250 3.150

10 2.875 4.750 3.375 2.750 3.500 2.875

T1 : 20,000 A7/a1.4.
T2 : 25,000 A/a1.4.
T3 : 30,000 A/aU.1.

= :; Y d‘ = :} ]
19190 21 mummammgnﬂ,mszﬂz young crab NOULIANINITYS Zoea IV 89 young crab naNunuIMuUy
20,000, 25,000 1122 30,000 A/a1).3.

IUIUE ANUANINTLABUR DY ANNYIINTLADINAY
YANINAAD
(N) (131.) (N3.)
20,000 A/a1.4. 10 4.018+0.865 3.183+0.619
25,000 91/a1.1. 10 3.735+0.567 3.148+0.409
30,000 91/a0.1. 10 4.555+0.938 3.398+0.329

maai 22 gamniilugseyinagniinszaz zoea IV 83 young crab AU 20,000, 25,000 13z 30,000 GY/aiL.al.

1]

qungl ayuilude NO-N NH-N DO
FANITNANDY 5 ; pH - - - A
191 111 Wn/aes)  wn/des)  Wn/des)  (un/@aes)
1 27.0-29.0 28.0-29.0  8.06-8.35 151-179  0.388-2.581 0.083-0.936  5.5-6.5
2 27.029.0 28.0-29.0  8.21-8.37 150-171  0.105-2.181  0.500-1251  5.8-6.5
3 27.0-29.0 28.0-29.0  8.11-8.41 148-168  0.322-2356 0211-0.646  5.7-6.5
YANITNAGBIN 1 : 20,000 FI/A1.L.
YANITNATBIN 2 : 25,000 FI/AU.L.
YANITNAGBIN 3 : 30,000 FI/AU.L.
a d
I1TUNA

9
ﬂ1iﬂi§ﬂ1ﬁ@lﬂﬂh1igﬂ$ zoeca

a

v
=

U U q

= 3 d‘ d' 1
1949 zoea IV lun1snaaoensan 1 antNeuuiananuvuinuy

[ Y '
50,000 /a1, UBAIITDAMIBFINIIN 100,000 tag 150,000 A/a1.. (P<0.05) TunInaaeInsan 2
21 NoUVIANANUUUIMUY 70,000 §I/a1.4. WTAII1T0AMNIFINIIN 100,000 A/a1.Y 1Az 130,000
[ 1 A v o w 3 3 3| a =) [ ~ :/'
ar/avuy. edndivedifn (P<0.05) wamsnaaoans2 a5 vl lufiamadennu gnyeyuians
1 F
ANUHUIUY 50,000 1AL 70,000 A/a1.. UOATITDAMYFINTNANUHUIMUUALA 100,000 A/a1.3.
dg’ a a [] [ 1 d' 1 d‘ o =< 9 1 1 d‘
Yuly luFagsne mioyuiagnis9szezainanNunuILLuR 70,000 A1/a0.4. 3ANAINIIN
50,000 A/a1.u. DUEAT10AMBYEINY NANUHULIY 70,000 §/aD.H. §3nI11 100,000 A/aL.L.
1 A v o o 1o A A ' T Ay ' d A ~ =
pgNTed Ay (P<0.05) uadiuIugniiasseadonitileltosndn Tulssauilaanisinisany
9 a 1 ~ 1 o [ 1
AunumskaaluTomans 'l msoyuiagnyAanuwuuiiu 70,000 dv/auw. dwnsodsgndaludiu
' v
YDIADIMITUAZANWUT UANANUWUIUY 100,000 d/av.y. UszndadmssnuuazlTinasii

9 a K ; (% FI 9 1w = 3 dy [ d‘

AUNUNMIHANIIUBINUA 191N 1318 TaNINNIAY NISANEIATIN DR 1TAMIRATYDIgNY)

] ] Y '

NANUHUIUY 100,000 A/AV.N. 8GN 51.50£1.32% TUNINAADIATIN 1 1AL 59.63+2.59% 1u
Qﬂ/‘ A 1 = 9 Aaa A 1

MINARDIATIN 2 ANIINAABIOYVIAYNYI282 Zoea I D4 zoea IV g9 1MITUFIANANUHUIUY

[ U 4 a 4 1 ' o o [ =
Lﬁﬂ?ﬂl&ﬂ@ﬂﬁﬂ]ﬁ (MMsuUnsuazAe, agﬁzmnmmsmqm) ﬁ@@‘li]i@ﬂﬁTﬂq\iQﬂ@gﬁ 76.65+1.67%
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1 H 4 4
Faogluszavimels sasseamevesgni/lumsnasewaazasineuduanaaiy Yuegiugmnin

u Q

=

Vo g Y d 1w v 3 VoA
vouuHugn i unraaiug dniu anurumiuimingaylumseyunagniszes zoea I 84 zoea IV

E4
[ 1

2 ] ] @ =2 QBJI ~ A g a
19119208 1u%23 70,000-100,000 d2/au.u. MsAne luaseiidanudi gnyszey zoea IV iilamuinen
= 9

us/' d' =1 1 1 us/' d' d‘ = 1 1 A o
lunsnaaeensen 2 3J5Uu1ﬂﬁlﬁmﬂ’31gﬂﬂuﬁluﬂﬁﬂﬂﬁ@ﬂﬂﬁ\‘11’1 1 DuigninimaesoanorialIUIU

Ll U

' qs/' ds’ dgl "o Vo g Y S AL 1 :Jl

1NN NefleTuegiuvatazuamve st ugn T uuvasiug lunmsnaaewraz s
daumseyuIagnyszes zoea IV 019 young crab (nasnndnszes crab 6-7 ) Tag lild1d

4 A mya A r?} = o’/’ ~ VoA 1 o
uwasnaouiwuaz ' lda@udiniionlumsnaasenassi 1 dsingan Aanumuiiu 10,000 A/au.u.
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Isrfuduusniln 0.20 @/,
5-8 zoea Il-zoea IV sruiuusniln 0.50 @/ua.
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11-14 megalopa-young crab llﬁﬁyuﬁnmq 5-7 u 0.02-0.03 f/ua.
Tajgu 30-50 N3
15-19 young crab srududdiuge 0.02-0.12 @/ua.
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NMIAUHUNITOUY
a o 091 v I 1 v o ' 4
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o j’ o [ a 4 aao A 1 o Ao A 1
PIUTNUNUASIAUVUIN @aamummmaww%’ayjammamuuumiwu@ﬂaﬂﬂmmnﬂﬁuﬁ]ﬂauwfh

4
=
U

NaNMIANH

M3ouLIagNiszes zoea I 3 zoea IV Tagldrhitanmiiunsa-ae (pH) aanu Usngn
gﬂﬁ“lmwiazﬁ’qﬁ@mfw pH 8.0 9031598 57.14, 59.38 UAT 63.24% fini pH 8.5 Idn3159A018
69.39, 73.49 uag 72.10% A pH 9.0 Udn5150AA18 51.83, 44.01 1Az 51.28% @35199 2)
sanseamumasuesgn)lundazganisnaaniegii 59.9243.00, 71.66£2.00 uaz 49.04=4.36%

A o

o v t:! 1 o 1 o o d‘
MUY FAURNANNUDINNUYFINY (P<0.05) (AN 3)

¥
o

M3 2 dn1seAMavaegninNeyuIaInszes zoea 1 83 zoea IV Jaglinnianiunsa-as (pH) 8.0,

8.5ua 9.0
FANIINAADI $1u2ugn1 zoea I $1mugnl zoea IV 9n3150AAY
(G§1) () () (%)
ANuNNIA-A19 8.0
1 129,500 74,000 57.14
2 128,000 76,000 59.38
3 126,500 80,000 63.24
anuunsa-A19 8.5
1 129,700 90,000 69.39
2 127,900 94,000 73.49
3 127,600 92,000 72.10
ANUUNIA-A19 9.0
1 131,200 68,000 51.83
2 131,800 58,000 44.01
3 128,700 66,000 51.28

M319M 3 dnseamemdavesgniniieynaninszes zoea 1 99 zoea IV Jagldihfidinauiunsa-ans (pH)

U Qa

8.0, 8.5 1182 9.0
NIUE 9AI1TeAMEAIYA 913170AMYFITA 813159AMBINAY
YANITNADDY
N) (%) (%) (%)
anuilunia-a19 8.0 3 57.14 63.24 59.92+3.09"

anuiunia-aa 8.5 3 69.39 73.49 71.66+2.09*
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IS 1
AN UNTA-A19 9.0 3 44.01 51.83 49.04+4.36°
% = Y Ao o 9 [ 1 v A 1 [ A v o w an
a,b,c: i’)@]iﬁi’]ﬂ@ﬂﬂmaﬂm@ﬂgﬂﬂﬂﬂﬂﬂ?ﬂﬂﬂ?ﬂﬂﬂHiﬂNﬂuilﬂ’JnllmﬂﬂN?JEJNMHEJETW’I‘EQVINE‘TQG] (P<0.05)

v o 1

1 Y < Y J a
MIguiuAledgniszey zoea I yansnaassaz 10 a1 uaznuouen A luesinauniu
Yy 9 A o 1 1 9 1 o A =

WY 5% e Favialunaiden Ysing i anunindiuiivedgniieynansses zoea I 94
zoea IV Tagl41i1 pH 8.0, 8.5 uag 9.0 0g1u%29 1.000-1.250, 1.000-1.700 1Az 0.925-1.375 UN. AN
Yo3gn1/oglua9 2.500-3.125, 3.000-4.500 1A 2.750-3.750 Wy, MUAWL (M50 4) AU
mavvesgn luusazgan1snaasdogi 1.1150.093, 14750219 uaz 1.148+0.141 uw. gnijierinalasld
11 pH 8.5 fianuniediuiamasuinniinlii pH 8.0 uag 9.0 edeiitiodnsy (P<0.05) AME1
masveIgnyluunazyanisnaassogin 2.770+0.176, 3.573+0.555 tag 3.013+0.309 uy. gnifieyuia

Tag1d1i1 pH 8.5 innuerundouinniil4i pH 8.0 wag 9.0 eenelitiodagy (P<0.05) (A15197 5)

M3N 4 VINaUeIgninszez zoea IV Noyw1adInszes zoea 1 89 zoea IV lagldihnidanmilunsa-aia

(pH) 8.0, 8.5 1az 9.0
. ANUNIIEIUN (UN.) ANNEIVEIaNY (M.
gniladn -
Tl T2 T3 Tl T2 T3
1 1.000 1.250 1.125 2.750 3.000 3.750
2 1.125 1.000 0.925 2.750 3.250 2.750
3 1.250 1.650 1.250 3.000 3.250 2.750
4 1.075 1.700 1.000 2.625 4.500 2.875
5 1.200 1.375 1.000 2.750 3.125 3.000
6 1.250 1.425 1.125 3.125 3.125 3.250
7 1.125 1.625 1.175 2.700 4.250 3.125
8 1.050 1.500 1.250 2.500 3.225 2.750
9 1.075 1.600 1.375 2.750 4.125 3.000
10 1.000 1.625 1.250 2.750 3.875 2.875

1 1
1 : Anutlunsa-a1e 8.0
2 anudlunsa-aa 8.5
3 - ANuiunIA-A1g 9.0

M3 5 vinamagveagnilinery 8 Tu fieyuiainszez zoea I 83 zoea IV Tagldinitinnauniunsa-ans (pH)

8.0, 8.5 uaz 9.0
U anundndiuiimae ANVYNNTBVDINI
YANINAADY
N) (M) (M)
anuilunsa-A1a 8.0 10 1.115+0.093" 2.770+0.176"
ANuuNIA-A1a 8.5 10 1.475+0.219* 3.573+4.555"
Anuilunsa-A13 9.0 10 1.148+0.141 " 3.013+0.309 °

a, b: anunddrinazanuemdsvesgnyinnmnodiesnyiansiuiinnuuanaies wiivedingynis
a0f (P<0.05)
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g’ 4 = 1 [ d‘
Aanmiludaeyagnyssey zoea I 83 zoea IV Tungazaganmsnaasauaaslunisnei 6

Y Y
%

gavglihnylusiadwazsrethessninsganisnaasslndifesiu ualinnudumunoudiegs
TagrrudAun 04521319 21.6-29.7°% $291180g 5811919 22.4-30.9°% U5inmeendiauazaein
TndiAvedulaofunlsegiznine 6.7-7.7  un/aas dmdlSnalulasdlundazganminaasse
541919 0.030-0.680, 0.140-0.520 1@ 0.060-0.150 Wn./ans U3 auenTuiiengszriing 0.010-1.120,
0.070-0.890 1@z 0.060-0.550 ¥A./aa3 aumaNuilunIa-A1e (pH) vouhimmualumsnaassd
ANuAurIuegluge 8.01-8.24, 8.31-8.63 1Az 8.60-9.10 uazawalianuiluarsduulseglusa
150-205, 257-290 1A 214-316 ¥N./AAT MNAIAL

Y =

M319N 6 Aumwilugseagniinszes zoea I 83 zoea IV Tagldihninnuuiunsa-ars (pH) 8.0, 8.5 naz 9.0

a9

AN QNI ("°r) CRRIRVITERN NO,"N NH,"N DO

NAR0Y 19 118 pi (un./ans) Wun/ans)  (Wn/aas)  (Un./ans)
1 21.7-29.7  22.5-308  8.01-8.24 150-205 0.030-0.680  0.010-1.120 6.7-7.7
2 21.629.5 22.4-305  8.31-8.63 257-290 0.140-0.520  0.070-0.890 6.7-7.7
3 21.6-29.5  22.4-30.9 8.60-9.10 214-316 0.060-0.150  0.060-0.550 6.7-7.6

‘]qfﬂﬂﬁ'ﬂﬂﬁﬁ]\iﬁ 1: ﬂ??lllﬂuﬂiﬂ-ﬂ"]\i 8.0
‘]qfﬂﬂﬁ‘ﬂﬂﬁﬁ]ﬁﬁ 2: ﬂ??lllﬂuﬂiﬂ-ﬂl'lﬂ 8.5

{ | '
“]gﬂﬂ?i‘ﬂﬂﬁﬂﬂﬁ 3:anudunin-a1e 9.0

M30YLIAQNY 5202 zoea IV 84 young crab Taglihiitianuilunsa-a1s (pH) A1ai wum
gni/ludan@unit pH 8.0 UdAI150AMIY 20.44, 26.28 1Az 24.19% A1 pH 8.5 Ndas1seany
23.46, 22.24 UaZ 29.70% dIUNANT pH 9.0 H9A3159AA18 9.89, 12.72 1Az 10.98% (A15199 7)

ons1soamumasvedgnil luunazyaminaaoegi 23.64£2.96, 25.13+4.00 tay 11.20+1.43% gnilh

o w

9 v ] 9
aywalagldit pH 8.5 idasseamamasganiinldit pH 8.0 ed1a lutidedAn (P>0.05) uagenii

'
= [

1401 pH 9.0 penafitiod ey (P<0.05) (15197 8)

M3 7 dns1seameveegnifiniienuaninszes zoea IV 949 young crab Tagldihntauiunsa-ans (pH)

a9 a

8.0, 8.5 Uaz 9.0
YANINAADY g zoea IV $117ugn1 young crab 97131599918
(@) #) (#) (%)

I 1
aNuilunsa-aa 8.0

1 27,000 5,520 20.44
2 27,000 7,095 26.28
3 27,000 6,530 24.19

anuiunsa-ae 8.5
1 27,000 6,335 23.46
2 27,000 6,005 22.24
3 27,000 8,020 29.70
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I [
AN UNTA-A19 9.0

1 27,000 2,670 9.89
2 27,000 3,435 12.72
3 27,000 2,965 10.98

2
o

d‘ LY d‘ 4 d' =X Y d‘d | \
M13519N 8 ’e)ﬂi]ﬁﬂﬂﬂ]ﬂ!ﬂﬂfj‘“ﬂﬂgﬂﬂu]ﬂ@uﬂ]ﬁﬂ]ﬂigﬂgZoea IV 99 young crab TaglFinaaniunsa-ais

u

(pH) 8.0,8.5 1182 9.0
UIUE 9R3150AA1UA 1A 9M3150AA 0TI 93150AMUIRAY
FANTNANDA
N) (%) (%) (%)
anudunsa-a1g 8.0 3 20.44 26.28 23.64+2.96
anudunsa-a1g 8.5 3 22.24 29.70 25.13+4.00*
ANuuNIA-A1 9.0 3 9.89 12.72 11.20+1.43"

v Y [ 1 [

[ d' Y d' o v A 1 1 A o o aa
a,b: @S‘li?‘iﬁlﬂﬁwmﬁEJEU’ENQﬂ‘]J,‘JJWﬂﬂ”I UAWINHIA NN UUANUUANA WD NUUITINYNNADA (P<0.05)

i1 i Y
MIqUAIE19gN1 3282 young crab gamsnaasday 10 @7 tiesatimiinuazJavina 151ng

U

N gﬂﬁﬁaumaimi%ﬁw pH 8.0, 8.5 11a 9.0 ﬁifmﬁﬂazﬂucﬁw 0.008-0.019, 0.010-0.025 1% 0.005-
0.009 51 AWNA1INTZABIBY 1UHIN 3.750-4.750, 4.000-5.000 1A% 4.050-4.975 N, HAZANETINTZADY
o61u914 2.250-3.000, 2.200-3.250 1Az 2.225-3.000 W, MUAIRV (A131471 9) ﬁymﬁﬂm?iﬂmmgﬂﬂ
Tuusazgansnaasdegii 0.015:0.004, 0.015:0.005, 1Az 0.008£0.001 N5u gﬂﬂ“ﬁaumaiﬂﬂi%ﬁ% pH
8.0 1Ay 8.5 Timinmasuinninf i pH 9.0 egafiiied iy (P<0.05) Anwundanszaeunisves
anyluudasyamInaae o 4.103£0.319, 4.51060.303 LA 4.5430.323 1. Qﬂﬂ,ﬁaumaiﬂﬂ%’ﬂy1
pH 85 11az 9.0 TAnunanszapamaenan i 141 pH 8.0 pgUEd ATy (P<0.05) ANEIINTEADY
maevesgny luuAazyANINARBIBET 2.653+0.218, 2.640£0.300 1A% 2.650+0.258 Y. FaANA1IY

pe19 hifhiedfay (P>0.05) (13199 10)

v
o

~ M o Y ~ =® v Aa
MINN 9 m‘}mmmwmmmgnﬂumizaz young crab Nay{11a9105¢8s zoea IV 94 young crab Tagldini

anuilunsa-ae (pH) 8.0, 8.5 1az 9.0

. ﬁymﬁﬂ (M5) ANUNIINTZADA (L) ANNYINTLAD (WU.)
gniJéan

Tl T2 T3 Tl T2 T3 Tl T2 T3
1 0.015 0.010 0.005 4.300 4.250 4.325 2.750 2.600 2.800
2 0.019 0.020 0.006 3.750 4.625 4.750 2.375 2.750 2.800
3 0.018 0.018 0.008 4.000 4.625 4.275 2.750 2.675 2.500
4 0.018 0.017 0.008 4.000 4.550 4.925 2.500 2.625 2.500
5 0.010 0.010 0.009 4.250 4.500 4.975 2.675 2.875 2.625
6 0.000 0.013 0.006 4.175 4.875 4.500 2.750 2.675 3.000
7 0.018 0.012 0.008 4.750 4.000 4.050 3.000 2.200 2.925
8 0.017 0.025 0.008 3.750 5.000 4.250 2.750 3.250 2.225

9 0.012 0.011 0.008 4.300 4.200 4.875 2.725 2.250 2.325
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10 0.017 0.013 0.008 3.750 4.475 4.500 2.250 2.500 2.800
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J o v ! Y Ao v Y o | o \ \ v o o aa
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fJﬂﬁ'uﬂ”m:mJuJuwNmmuwﬁmﬁuﬂclumsmﬂamﬁmmwumuagiumq 105-122, 156-176 uag 178-
a [l I 1 o [] []
226 Un./ang uazmwaiﬁ'mmgﬂuﬂm-mqwuuﬂaagiumq 7.621-8.015, 8.010-8.222 1ty 8.175-8.555
o % d'
AMMUAAL (M1519N 6)

¥
o

M3190 6 pamilueIeLagnyinszes zoea I 84 zoea IV lagldrihndinaaniuaia 100, 150 uaz 200 un./dns

u

YANIT Qmwgﬁ () pH ANuTuea NO,N NH,-N DO

NABDY 191 118 (un./ang) (Wn./an7) (Wn./an7) (Wn./an7) (WN./an9)
1 25.8-29.5  27.9-29.1 7.621-8.015 105-122 0.009-0.055 0.020-0.308 6.6-6.8
2 25.8-29.5  27.9-29.1 8.010-8.222 156-176 0.015-0.056 0.034-0.368 6.7-6.9
3 25.8-29.5  27.9-29.1 8.175-8.555 178-226 0.015-0.055 0.021-0.403 6.8-6.9

gAMsNAaead 1 : AIiuae 100 un./Aaas
{ IS 1 a
YAMINADIN 2 : AN LA 150 Un./AAT

gansnaandi 3 : Ananilua1a 200 un.ans

=

3‘ { [ 1 1 o 1
MIeULIAgNYsez zoea IV 04 young crab Tagldiilianuiluarsarsiu wud gnylu
v A a oy [~ 1 a @ { a 3’ { A 3’ [ 1
2anANIANUIIUAI 100 ¥N/AAT WBATI1T0ANE 2.86, 6.21 AT 4.89% NANTIAAIIANMT LA
a o 1 { A cf} { a 2} 3 1 a
150 ¥N./an3 UDNI150AN1Y 9.51, 7.18 11aE 6.81% arunmnihduiininudluai1a 200 un./ans 1
9913159AM18 25.50, 16.01 LA 19.40% (3199 7) BasIseamemasvedgnyluudazyanmsnaassaghn
A 9 oy A A ‘ﬂ 1 a =
4.65+1.68, 7.83+1.47 110z 20.31+4.81% gnilneyualaglmimianuiluaia 200 un./ans 183

~ A 9/3’ A g} [ 1 a 1 A v o w A
ﬁ'E]@WI']lefﬂaﬂq@ﬂ'l’]ﬂi%’u’]ﬂllu’]ﬂ?’]lllﬂuﬂ’N 100 1ag 150 UN./a07 DINUUITINNY (P<0.05) (151940 8)

M3 7 onseamavaignifinfeynaninszes zoea IV 94 young crab Tagldiiinasuiluais 100, 150 uaz

u a

200 4n./aA5

YANINAND uIUgnY zoea IV 9117Ugn1] young crab 913130AA1Y
Y
(1) (%)) () (%)

< 1 a
ALY UA 100 UN./ANT

1 36,000 1,030 2.86
2 36,000 2,235 6.21
3 36,000 1,760 4.89

1< 1 Aa

AN UA 150 UN./aAS
1 36,000 3,425 9.51
2 36,000 2,585 7.18
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3 36,000 2,450 6.81

& a
AU UAN 200 UN./AAT

1 36,000 9,180 25.50
2 36,000 5,765 16.01
3 36,000 6,985 19.40

14
o

M319N 8 dns1seamemdavesgniinieyuiasinszes zoea IV 84 young crab lagldihnfianmiluaia 100,

U

150 1az 200 Nn./an5

IUIUCH 9913139AMEA1A 913139ANYFIYA 9NI150ANINAY
AANIINAADY
N (%) (%) (%)
anuilua 100 un/ang 3 2.86 6.21 4.65+1.68"
anuiluaa 150 un/an3 3 6.80 9.51 7.83£1.47°
ANuuAE 200 UN./A03 3 16.01 25.50 20.31+4.81°

v 9 o w a

@ = 9 A o o ' v oA 1 (= % a
a,b: ’E'J@]i'lif]ﬂ@]'lilm'c’lEl"’llfNQﬂl]ull'l‘ﬂfﬂﬂ’Uﬂ’JEJfJﬂ‘]aI3G’I'Nﬂuilﬂ'ﬂll!,mﬂﬁNﬂElNlluEIﬁWﬂiUVlNﬁﬂﬁ (P<0.05)

o

i1 ' Y
MIGUAIE19GNI 5282 young crab gamInaaedaz 10 @1 eruiniinuaziauina Usingn

£ U

Y
)

amlfieyanalasldiiidanuiues 100, 150 uag 200 un./ans finnundunszanseg iz 4.125-
7.125, 5.000-7.000 1A% 4.000-7.375 NN, HAZANNEIINTSABIDY 1UFI 2.500-4.250, 3.250-4.675 LAy
2.750-4.500 131, MUY (31971 9) gy Tundazagamanaaesiinnuninszaounio 5.850+1.080,
6.438+0.673 1lag 6.368+0.941 Wu. ﬂ’JHJEJTJﬂ‘i%ﬂmea'EI 3.47540.555, 3.825+0.409 tiay 3.760+0.498 Wi.

4
o

MIANNIAZAINEINTZABUNABYDIGNY Tz NI NANITNAADIANA 1N WY1 lilTed Aty

1

(P>0.05) (minﬁ 10)

~ 9 a = v o Aa o U
M3191 9 VAveIgniinszey young crab floyu1adnszaz zoea IV 84 young crab laglFiniidinnauiluaa

100, 150 1@z 200 NN./ANS

@,ﬂﬂﬁﬁﬁ ANunanTEAng (3. ANVYIINTTABDY (WY.)
Tl T2 T3 Tl T2 T3
1 6.875 6.750 6.750 3.800 4.675 4.500
2 5.125 7.000 4.000 3.875 4.000 2.750
3 4.125 5.000 7.375 3.750 3.250 3.375
4 6.000 7.000 6.200 4.250 4.000 3.875
5 4.250 6.250 6.750 2.500 3.625 4.350
6 6.500 6.875 6.375 2.750 3.875 4.000
7 5.375 7.000 6.050 3.000 4.125 3.875
8 7.125 6.625 6.125 3.750 3.625 3.750
9 6.750 5.625 6.950 3.500 3.375 3.625
10 6.375 6.250 7.100 3.875 3.700 3.500

1 - AU 100 un./ans
2 - anudlueng 150 un/ans
73 - Anuiluae 200 un/ans
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v
o

a 2 )] a = Yo Aa
MINN 10 mu1ﬂ!ﬂﬁﬁm@@gﬂﬂu1§3ﬁ$ young crab ﬂﬂﬂu1aﬂ1ﬂi$ﬁg zoea IV 94 young crab iﬂﬂi‘”u1ﬂuﬂg1u

1uana 100, 150 uaz 200 un./ans

511‘!’311!“]?1 mmﬂ%wmmmmﬁﬂ ﬂ’ﬂllm’.]ﬂizﬂﬂﬂlﬂaﬂ
G]Qﬂﬂﬁ’ﬂﬂa’é)\i
N) W) (W)
anuiluaa 100 un/ans 3 5.850+1.080 3.475+0.555
anuiluaa 150 un/ans 3 6.438+0.673 3.825+0.409
Al 200 un/ans 3 6.368+0.941 3.760+0.498

oy [ = 1 Y A [
Aan i luneeyagniszes zoea IV 83 young crab luusiazganisnaaelnanaeiy
Y
Taogaurigiith lusudiunsegszning 27.0-28.0°% wag 319110 27.8-28.3° U3 Tula s 0.025-
Y
0.576 wn./ans Usuauen Tuile 0.258-1.792 un./aas wazilsuiaesnsauazaieii 6.3-6.9 un./ans
1 I~ 1 :’ { o [ [ (]
sniumanuuaisvesihindmualunmsnaasdinnudunueglugig 107-135, 162-176 1ag 215-
a [l I 1 Y] [] []
245 wn/aas uazdamalianuiunsa-aredunlsegluge 7.610-7.927, 7.735-8.121 uag 8.210-8.713
o U d‘
AUAIAY (A15199 11)

v
o

Msai 11 pamwiiludseynagnyinszes zoea IV 84 young crab Jagliindinaaniluaig 100, 150 uaz 200 an./

ans
¥ANS guUNYil () Anuiluana NO,N NH,-N DO
NAR0Y 191 1o " un/ans)  (Wn/aes)  (Un/aes)  (Un./ans)
1 27.0-28.0 27.8-28.3 7.610-7.927 107-135 0.030-0.488  0.367-1.792 6.3-6.9
2 27.0-28.0 27.8-28.3 7.735-8.121 162-176 0.025-0.576  0.295-1.494 6.3-6.9
3 27.0-28.0 27.8-28.3 8.201-8.713 215-245 0.034-0.573 0.258-1.451 6.4-6.9

{ < ' a
‘lgﬂfﬂi‘ﬂﬂﬁﬂﬂﬁ 1: anuluae 100 un./ans

{ < ' a
‘Igﬂfﬂi'ﬂﬂﬁﬂﬂﬁ 2 anudluaie 150 un/ang

gansnaandi 3 : Anniluana 200 un./ans

a d
1IN

= 3' 9y 3 J « e A o 1 9 IS 1 = @
mam3oniilunmiuai (alkalinity) aunmvuaneudnuiuilynugu@einums

[

Y [ v v
wisnhIianuiunsa-ane pH) audeans iiesnnmanuduaravenindsu3aewi 1y 14
{ o o [ { 1 :; 2 [ oy § 1 I~ 1
lumsnaaeauaznin Admsumanlasumeninin luaeeades 1hnlslumsnaassdsiannuiluaig
Y 2 [ d‘o 1 us/’ (] <3 1 Y oazl 1 =
IndiRgsnunsmuamniu od1915iam seninemseyuiagnyinneyieszes zoea I 14 zoea IV 1oy
' = ya ¢ 4 1 T A o
¥19520¢ zoea IV D young crab lduasizianuiuavesisauny parameter 9uqNnIu

A Y
NDATIVTDUAIY

v k4
]

09/' J { [ 1 a
msAnEuassil gni Moy naningzes zoea 109 zoea IV Tagldintinnmiluaie 150 un./das

U q

=] = 1 A 1 VoA 9!31 A I 1 a [
mmﬁ@ﬂmﬂmaﬂqqmmazmmﬂmaﬂ“lmgmm“lwmummgﬂumq 100 tag 200 UN./a9T 9819

k4
[ ]

A v o 9 A A 9 A I 1 a
HuygaIngy (P<0.05) ﬂﬂl')u‘ﬂ')’]i]ﬂ’nlﬂaﬂﬂlﬂﬂgﬂﬂjﬂ@uﬂ’]ﬁjﬂﬂﬁl“ﬁu nUANTUAI 150 wn./ans
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Y 1 H
A A =

1 AQq Yo I [ a (] A v o W 1
nmmmhum mmgﬂumq 200 uN./ang fJEJNhliJﬂJuflﬁ'lﬂﬂul (P>0.05) ﬁ’)ugﬂﬂ‘ﬂ@u‘ﬂWﬁ%WﬂiZﬂg

U q

ld'ﬂlgld
1

=2 Y g’ A 1< 1 a A v { A
zoea IV 94 young crab Tﬂ&lcl“lmmllmnuﬂumd 200 UN./A91T UDATITOANURAYTINIIN LFUINY

£
9

I 1 a 1 v o w 1 { o
AN UAIE 100 1Az 150 UN./anT fJfJNﬁ’IJEJﬁWﬂﬂJU (P<0.05) LL@]"’UU']ﬂLﬂa‘(’J‘UfNQﬂﬂ“ﬂQ 3 YANITNADNDY

E]

)

1 @ ] 1 v o w @ 1 ] a 4 I~ 1
uanannued1s lilitodAn (P>0.05) wamsnaassninanlszneunuransinsizrauiuaig
:} 1 g’ A [ I~ 1 91::' a = o 1
woahszrInmsoyagny Tasindsuanuiduaa1in 150 un/aas TanuAuniuszriems

1 a :; ~ (% I~ 1 1A

pYVIAgNY ez zoea I D4zoea IV U 156-176 wn./aas uazthnlsuanuiluaialdogn 200
un./ans TANNAUKILIZHINMITOYLIagN1 5282 zoea IV 04 young crab luaig 215-245 wn /a3

Y ' 1 oy A Y 1 ' 1 a
uaaa 1vfiuI mmLflumwmummmmﬂumimgmagﬂﬂ,mm%@g“lumq 150-250 ¥n./ans
d! 1 9 zﬂ' =) = [ 09; d‘ 9) 9 ’a o [ q'z
FanoudngalonToumeunurimn ey nananzalulsanzilnvesguiditeuasaunilszuaansila

LS! [ I~ 1 g} 9 [ [] a I~ 1 oy ] a0
aynsenssalsuanuiluaeveair lveglugie 100-120  un/ans anuiluagvestinigiiaiu
a 9 1 Y] Y A A ] a a 1 g/,
MevevgniumsasnaLazaslaenuienssaedluilumsnsyay laudazasavesgni)
[ H ] I~ 4 4 [
uaazIneIve 1 15tusosndesdnu luTomane 1
r?} o 1 09)1 1 1 4 Y a
aunmwiiIagn llszninmseyiagnyne 2 29 oglunasiunasgiu endudsunalu
s ~ 4 = A ]

lasuazuenTuiislinheyuiagniszes zoea IV 89 young crab fisoudegeluuianal ez

o 1 I ~ 1 3 A = ~ 1 g/ 1 Y [ Y o
ﬂﬂﬂﬁnl‘ﬂumm%ﬂi%EJ%LTJ?;‘H@"L!C] esnnimstlasungiiiegatos I uIu
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WaYeINHALTOUARINT 15 0AMNazM I3 AUl avasgnyin

Y

9
~ =R

NuITeiiAnyINaveINvauToUTHAA 1N ARdATITEAMBLAzNTIaT A Taueagnlfin

U
v

ﬁ’e)lgmamﬂﬁwz zoea IV (noutlaie) d young crab

(% '
Jagiszasn

A = o 9 = = o
1. maﬁﬂmamﬁaﬂmﬂmmQﬂﬂumaumamﬂiwz zoea IV (nouila1s) 99 young crab (1d991n

U 9
v

191528 crab 6-7 1) Tasldnvauaouairiia
2. iednyIMss YAy Tavesgniiiieyuiasinizes zoea IV (aouilate) fa young crab Taelv

NHAVFOUA YA

2

A

Y
3. WedAnIgunIhsznINMsey1agniienszes zoea IV (nouilate) fa young crab Taali

U

)

NHAVFDUA YA

d ad o A
Qﬂﬂiﬂ!!!ﬁ%]ﬁﬂ“‘ﬂﬂﬂ]ﬁ
= v ¢ (Y
M3IRENgNHUEYIN

1 4
anusnilniiwieyuiasuissey zoea IV newill1Flumsnaasuaazasuiiugni

U

=\

{ 1A o Qy ] a a J ] o
Aflnonluinenanduila lduennszassaniTyosniunsuazame (2545) gniiilnluiuusni
Ysnamnnigavesiuswllldueeyuia mssiusaugniyusnilnTaengaldoimeaie 14 lunda lidln

Y [ 1 1 dgl =Y a 2’ 9 % 3 :} 1 % a d‘
AU daugniNevumeguinuini ldnszuisdnnuiuazgniyldlunzazifanaradniive

o A v @

dudesldadseyina
Y =X
m3ayagnilinszes zoea I 8 zoea IV

mseyagnlszez zoea I 14 zoea IV (U7 1) nowh 114 o

o A [ 4 A g/ “,d’“"' "
Glumsmamﬂ1Luumﬂum“h/hummmﬂ 2 AU Y. NUIIPUIMNSIAANN 5

@ 30 ppt TwalSunas 1.8 av.u. dwau 3 61 Taesdassgnifusn
ilndeaz 180,000 @3 (100,000 @v/av.u.) szniemsenyina !
g , ' i
Ysuaannudnvesihlianaswegi 27, 25 uay 23 ppt luiui -
3, 5 way 7 vesmsoywia awddu ewnsiln ldun TsAmles :&l'
S A 9 [ = 1 oy o a o A
uaze1s il migaaznouduletazilasumethdudumsluiuin 3,
5 waz 7 vesmseyvraluisina 30% Tuiui 9 vesmsoninadagnieglusses zoea IVih

U

manunemazlizduiaugnylildludimaass

M35IuTIazlszdiudugniin
@ 2’ Y 9 o Y 2} ! 2
M337U390gNYszee zoea IV Tagaaszaviin uadlenssuiedngniniemirlalunzasils
waraanludsmaniisufesiusiuougn) 2,000 @ lunzazdenamerduiiuswauineu
[ Y 1 J
udr udrdndes I ldludimanesiiiimsannudn 23 ppt daundissesiusunsziegnylunsaz
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v Yo 9 KX a g' < = ] Y a o A 1 dy
falddmauaudoins uduhanuau@enuauldlsuas 1.8 av.u. dudumsuiiauasy
U 9 64

o 4 ,
MIASgNNHaUBoU

~ ' ~Aq Y = & S A Y A ' =
Anavgounldlumsanuiaseiiy 3 wia 1dun o1anste @Wenavhaa ey taziaay
m ey oanielasmatimitenanazoialdluoanaraanvuin 28x42.5x9.5 . %%
Y v

FEAUANNEY 5 @, tazdmdvesnanizgiendon dmsuuvauia 2 $1e (5970 2) renvhs

' A o ¥ A A A A ' Ao & ' Y A a
MmN nnaanndesoundatluneuslsza 25 wu. Taslddennarann

[ 9 A Aa o 1 A I =
g1y 2 4 msaeaiennaraandinanaea lauanuenveusen luaswiuszeza Iaed

1 :J’ A A a ﬂ 1 Y A I Y <}
srazvalszana 5 au. mimiuaaennanaaneenduunuuee udrdndluiduianaauvue Jae
9 & A a o 1 9 & a o 9 1 A [
auniveudon luasugnaanuquassuaziaredianilignaanuduan (3Un 3) uaaudmse
Meuidsuaaudetoou Tagimaauvuiannued 70 su. anunde 40 sy, siunudu 2
M Y o & v ) o A o ) A A = o Y
Fu  udrdaluduvinannuning 5 sy, naRulagdaanndiulareila lifeudesesiy e

youdaudmeionaaguias (U0 4)

3UN 2 aanse sUn 3 ienvhemmsehien 3N 4 saavawmnaien

M3NWHUMSNATDWAZAUTUMS
9
msoyDIagnAwaszey zoea IV (o1g 8 Ju) auda young crab (7 Jundsmnidnsses

crab) Taglinvaugeuaeria Mwmumsnaaswuy CRD (Completely Randomized Design)

Y
v A

Y
Taoutiseonidlu 3 yaminaassqaz 3 4 dail
gansnaaedn 1 o1anse
d‘ A v =
FANINAADIN 2 1wonH Aoy
4 -
YANITNAADIN 3 udaua M eion
msnaaesduiumsludlivesame 2 av.w. Tasgniszes
1 v v
zoea IV filassluuaazdsitidiinesih 1.8 av.u. Hdwau
27,000 &7 vseanumuuniu 15,000 d/av.a. ewnsnld

1 09} - - o - d' z. el
ol 18uA laiuduerg 2-3 Su e 5-7 Fu wezdafinte 300 s gfiszes megalopa

I ] 9 '
auday egnidszer megalopa (317 5) mounsvua ldinavgounaazaianaz 3 69 Tag
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ldoansedsaz 7 o1a Wonvhaavsemeudeas 20 & vazugauavisioieuday 20 Hu

' Y v
sgviumseyua gaazneunudwaznasumniluiun 3, 5, 7 wer 9 wesmseyualu
5 20%

MSIRUNANISNADY \
< v o Y ' @

matnuwanIsnaaed lasiuiuiugninnadluudazs % &

4 o Y = ' ~ v
naaeuefIUIAOAIITEANIY LAz duINUAI0819gNYTTeY
young crab (317 6) nnuaazgamsnaaessiuay 10 @2
< v s A Y 0 A o v
wuavey 3 luesinduanududy 5% wedaanunhaay

Yy v 7y . :
ﬂ%'liJEJTJﬂiwﬂﬂﬂﬂwﬁlﬂﬂﬁ@ﬂﬂﬂﬂiiﬁuﬂ’)ﬂ micrometer gﬂ‘ﬁ 6 quj,ﬁlﬁ%ﬂ% young crab

¢ H
ms"immzﬂqmmwm
Y
J o @ a L4 o 1 (% Y J
i&ﬂ?WQﬂWi@HUTﬁQﬂﬂ, 1/]'lﬂ'l‘iﬁiﬁﬂ?ﬂllﬁg’J!ﬂi'l$Wﬂmﬂ1wu11ullﬁﬁ$ﬂﬂﬂﬂaﬂﬁ hlﬂll,ﬂ AU

< 1 a oy a a g‘ a a 4
Wunsa-ae guvgiih Usuaesngouazaieih (DO) Ysmamen Tadle Usuarlulas nazanu
[ ' .. : J A { '

iJuang (alkalinity) drein3esio/gunsinaz 350 Idnauuda

MmN ITHYeYE
a d Y an Ay . . = v
MmN Yeyanata laeds Analysis of Variance uazifiouifisudnisoamonazuing
magveagni1neds Duncan ’s New Multiple Range Test Nszauanuioiu 95% drelisunsy

]
dusogll
=3
WamsAnk

mseytagniihaauaszes zoea IV 84 young crab (7 Sundsnindhszes crab) uaim
wmiy 27,000 é/81 (15,000 d/av.n.) Taslifinauseudieviia yanisnaassaz 3 41
wudh  gnifieyuialasldfivavsenidumansieudasdaiisnsseams  16.67, 12.61 uaz
13.44% #ildinavgeuiusontheamaiionunasdaisassoame 32.46, 30.57 uas
31.52% dinauseuiluudanamioiion udazdaisanseams 23.96, 22.94 uas
23.91% (asnit 1) sanseamemasvesgnluusazgamnaaesednn  14.24:2.14,
31.52:0.95 uaz 23.60+0.58% enuddu gmlfieywnalaslidvaugeuiludoniheamse
Feufisasseamoganifi I inauseuduusauamseiion uazqnyfieyuialaslifivaugoumiy
weaummvhefouisanseamegeniii i ivaugeuiluoanneeduisddy  (P<0.05)

(asnaii 2)

A o Y A o = ya ] ' A
A1INN 1 f’)ﬂi]ﬁf)ﬂVnﬂsllf’)\‘lgnqlﬂﬂﬂﬂ‘u]aﬂﬂ!!ﬂﬁgﬂg zoea IV 94 young crab iﬂﬂiﬁﬂﬁﬂumﬂuﬂ]ﬂ%uﬂ

YANINANDI IUgnY zoea IV §19ugn1] young crab 913130AA1Y
(51) (@) (@) (%)
DIANTY
| 27,000 4,500 16.67
2 27,000 3,405 12.61
3 27,000 3,630 13.44

A 1 =)
Wwonwea v 1N
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1 27,000 8,765 32.46
2 27,000 8,255 30.57
3 27,000 8,510 31.52
uaauaInI ey
1 27,000 6,470 23.96
2 27,000 6,195 22.94
3 27,000 6,455 23.91
P ) = Y A o v = v ] ] P
M31eh 2 dnsseamamaevesgniinfieyuiadaunszez zoea IV 83 young crab Jaglifivausousmaria
U 9913159AN1EAIA 8713179AMYFITA 9n3150AMBINTY
AANITNADDA
(N) (%) (%) (%)
1 3 12.61 16.67 14.24+2.14¢
2 3 30.57 32.46 31.52+0.95%
3 3 22.94 23.96 23.60+0.58"

gamsnaaoi 1 onansie
o A oA
gaMynaaedn 2 ienvaavmsiedion
gAMINAaeI 3 ueauavs iy
. @ = Y Ao o Y o T [ ' ll A v o w aa
a, b, ¢ : BTIsEAMEIABveIgNiNfIiuAIssnYIAAuliaNuuAnanediisdngneadna (P<0.05)

o

nnmMsguaiedngnyerg 19 fu gamsnaassaz 10 1 wdavia wud anwndn

A ﬁld' [] I~ A 1 = [ ~ 1 [
ﬂ‘i%ﬂ’é)\iall@QQﬂﬂﬂiﬁﬂﬁﬁU“ﬁﬂHlﬂHﬂ?ﬂﬂﬂﬂ LGKEJﬂWNﬂ'Wﬁ'H'WEJWIEllll!,ﬁgL!ﬂ’ﬁuﬁ1ﬁ‘ﬂﬁlm€m®§1u%’)\‘l

3.025-4.675, 2.875-4.075 waz 2.025-4.250 wu. diuanuennizaedngluria
3.000-3.575, 2.750-3.500 uaz 2.375-3.675 wu. awddn (m3d 3) anwnt
nszapunasuesgnyluudazgamsnaaesedfi  3.745:0.621, 3.473:0.414 uas
3.415:0.624 wu. anwennszaeundvegi 3.335:0.244, 3.020-0.264 uaz
3.130+0.422 wu. awddu (maeii 4) anwndanazanuennszasaunisuosgni

szHINgAMINaaoanauives iihiediany (P>0.05)

o

mash 3 nnaveagnyszez young crab (o1 19 %) fleyunamnszez zoea IV & young crab Tael#i
HaUB U HA
o A ANUNAINTLABY (v AUYINTTADY (WU.)
gnildn
T1 T2 T3 T1 T2 T3

1 4.300 2.875 3.025 3.525 2.825 2.600
2 3.025 3.000 3.650 3.000 2.750 3.675
3 4.675 3.675 4.250 3.575 2.775 3.525
4 4.050 3.650 3.875 3.550 3.500 3.600
5 3.225 3.550 3.350 3.050 3.400 3.225
6 3.200 4.075 3.225 3.475 3.100 3.250
7 4475 4.050 4.025 3.550 3.150 3.075
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