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Integration of Artemia Nauplii with Crumble and Flake Artificial Feeds for Nursing

White Shrimp (Litopenaeus vannamei Boone, 1931) at Post Larval Stage of 1-15
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Abstract

Nursing PL1 white shrimp with Artemia nauplii integrated with each of three prepared
crumble feeds containing protein and lipid of 50/10, 50/8 and 45/8 %, respectively, also
integration with a commercial flake feed containing protein and lipid of 52/12 %, was
conducted. Shrimp larva were fed 5 times a day assigned by giving Artemia nauplii or each
artificial feed type with a ratio of 3:2, 2:3 and 1:4 times a day for larval stage of PL1-PL5, PL6-
PL10 and PL11-PL15, respectively. At the end of experiment, qualities of shrimp larva were
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tested using Vanassoonthorn techniques (survival from exposing to 100 ppm formalin for 2hrs.,
swim against water current or adherence on bottom, non-separated antenna, separated tail fan,
non-fouling organisms, muscle gut ratio > 4:1) and survival from exposing to freshwater for 30
minutes. The results showed that none significances of final mean weights and lengths, also
specific growth rates on weight and length were observed between shrimp larva fed
Artemianauplii integrated with the commercial flake feed and integrated with the prepared
crumble feed containing dietary protein and lipid of 45/8 % (p>0.05). Survival rates of shrimp
larva were in range of 83.13-85.20% and showed non-significant differences among treatments
(p>0.05). Qualities of shrimp larva tested by each technique were in range of 98.50-100.00% and
averages of all technique were in range of 99.61-99.93%. Meanwhile, total evaluated scores of
quality were in range of 97.00-99.75. Non-significant differences of qualities of shrimp larva
tested by each technique, averages of all technique and total evaluated scores of quality were
observed among treatments (p>0.05). Meanwhile, similar proximate compositions and fatty acids
of shrimp larva were observed among treatments. Therefore, there was feasibility of replacing
commercial flake feed with the prepared crumble feed for nursing shrimp larva integrated with
Artemia nauplii, also dietary protein and lipid should be not above 45/8 %, respectively.

Keywords: nursing, white shrimp, post larval stage, Artemia nauplii, artificial feed
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Table 1 Ingredient of experimental feeds (%).

Crumble feed (%P/% L)

Commercial flake feed”

50/10 50/8 45/8
Tuna fishmeal(60%P) 50.00 50.00 45.00 +
Squid liver meal 5.00 5.00 5.00 +
Poultry meal 7.00 7.00 5.00 -
Soybean meal 15.00 15.00 12.00 -
Wheat gluten 7.00 7.00 7.00 +
Wheat flour 5.02 7.02 16.46 +
Soybean oil 0.12 - - -
Fish oil 1.88 - 0.66 +
Vitamin premixy 1.50 1.50 1.50 +
Mineral premix” 1.50 1.50 1.50 +
CMC(binder) 1.00 1.00 1.00 +
Rice bran 2.50 2.50 2.40 -
Vitamin C35% (Stay C) 0.20 0.20 0.20 -
Vitamin E50% 0.06 0.06 0.06 -
BHT (antioxidant) 0.02 0.02 0.02 -
Synthetic astaxanthin10% 0.10 0.10 0.10 -
Choline chloride 50% 0.10 0.10 0.10 -
Soy lecithin60% 0.70 0.70 0.70 +
Cholesterol 0.10 0.10 0.10 -
Chitosan20% 1.00 1.00 1.00 -
Calcium propionate 80% 0.20 0.20 0.20 -
Total 100.00 100.00 100.00 -

"Other ingredients: Arteqﬂa shell free, yeast, shrimp head meal and food artificial color, ~(+) Contain in feed but unknown percentage,
(-) not contain in feed, ~ Vitamin (g/Kg) cor}}tain: vitamin B, 45, B, 40.32, B, 73.4, B; 48, B, 80, B, 0.01, Biotin 1, Inositol 196, Folic acid
3.36, A/D3 4.6 andK 26.56 (Conklin, 1997), "Mineral (g/Kg)major minerals: KH,PO, 100, CaHPO,.2H,O 100, NaH,PO,.2H,0 150 andKCl 50
(Davis and Lawrence, 1997) and minor minerals: CoCl.6H,0 0.04, CuSO,4.5H,0 2.5, FeSO,.7H,0 40, MgSO,.7TH,0O 283.98, MnSO,4.H,O 6.5,
Kl 0.67, Na,SeO; 0.1, ZnSO,.7H,0 131.93 (Samocha et al., 2004)

Table 2 Proximate composition and essential amino acids of experimental feeds.

Crumble feed (%P/%L) Commercial Artemia
50/10 50/8 45/8 flake feed nauplii
Proximate composition
Moisture 7.33 7.41 1.76 6.03 87.41
Protein 50.60 51.44 45.58 52.17 7.03
Lipid 10.66 8.50 8.29 12.35 1.60
Ash 14.06 14.58 12.25 15.85 0.91
Fiber 3.03 2.78 2.55 0.73 0.00
NFEU 14.32 15.29 23.57 12.87 3.05
GE(Kcal/100 g) 453.00 450.70 453.09 442.59 503.34
EAAs”
Arginine (Arg) <0.005 <0.005 <0.005 <0.005 <0.005
Histidine (His) 7.13 7.90 8.66 7.04 4.35
Isoleucine (Ile) 2.97 2.67 274 2.27 3.12
Leucine (Leu) 5.19 4.73 4.66 4.01 4.74
Lysine (Lys) 10.36 10.83 11.49 13.66 12.54
Methionine (Met) 0.92 0.80 0.85 1.04 0.85
Phenylalanine (Phe) 5.47 4.62 4.38 3.69 4.88
Threonine (Thr) 0.55 0.54 0.74 0.52 0.75
Tryptophan (Trp) 0.76 0.83 0.82 0.54 0.67
Valine (Val) 1.50 1.38 1.37 1.13 1.49
Bulk density (g/cms)
300 microns feed 0.56 0.56 0.55 0.43 -
600 microns feed 0.58 0.58 0.57 0.35 -

' Nitrogen free extract is calculated by 100 - (moisture + protein + lipid + ash + fiber), EAAs are analyzed byin house method,
994.12,988.15 (AOAC, 2000) and based on %DM
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Table 3 Fatty acids of experimental feeds (% DM).

Crumble feed (%P/%L) Commercial Artemia
50/10 50/8 45/8 flake feed nauplii
c14:0” 0.16 0.10 0.11 0.15 0.07
c14:1 0.01 0.01 0.01 0.01 0.07
C15:0 0.04 0.03 0.03 0.04 0.02
C 151 0.00 0.00 0.00 0.00 0.05
C 16:0 1.25 1.06 1.02 0.89 0.84
c16:1 0.24 0.17 0.17 0.21 0.34
C17:0 0.08 0.06 0.06 0.06 0.06
cir1 0.02 0.01 0.01 0.02 0.02
C 18:.0 0.43 0.40 0.36 0.29 0.40
C 18:1n-9 1.18 1.08 0.98 0.63 1.60
C 18:2n-6 (LOA) 0.69 0.68 0.63 0.39 0.21
C 18:3n-6 0.01 0.00 0.01 0.01 0.02
C 18:3n-3 (LNA) 0.09 0.09 0.09 0.07 0.51
C 20:0 0.03 0.02 0.02 0.02 0.02
C 20:1n-9 0.07 0.05 0.05 0.03 0.05
C 20:3n-6 0.01 0.00 0.01 0.01 0.00
C 20:4n-6 (ARA) 0.09 0.07 0.07 0.09 0.01
C 20:3n-3 0.01 0.00 0.00 0.01 0.01
C 220 0.02 0.01 0.01 0.01 0.02
C 20:5n-3 (EPA) 0.23 0.14 0.16 0.13 0.05
C 22:1n-9 0.01 0.01 0.01 0.00 0.00
C 24:0 0.02 0.02 0.02 0.01 0.00
C 22:6n-3 (DHA) 0.76 0.54 0.59 0.51 0.00
Total FA 5.45 4.55 4.42 3.59 4.37
Total saturated FA 2.00 1.68 1.61 1.45 1.41
Total unsaturated FA 3.45 2.87 281 2.14 2.96
n-3 FA 1.09 0.77 0.84 0.72 0.57
n-3 HUFA 1.00 0.68 0.75 0.65 0.06
n-6 FA 0.80 0.75 0.72 0.50 0.24

Y€ 20:2n-6 is used as an internal standard

Table 4 Type, quantityand feeding time for shrimp at post larval stage 1-stage 15 (PL1-PL15).

Feeding time

>tage 1 (06.00 AM) 2 (10.00 AM) 3 (14.00 PM) 4 (18.00 PM) 5 (22.00 PM)
PL1-PLS" 15 ¢ Artemia 5¢ test feed 15 ¢ Artemia 5¢ test feed 15 ¢ Artemia
PL&-PLIOY 15 g Artemia 5¢ test feed 5¢ test feed 5¢ test feed 15 ¢ Artemia
PL11-PL15  5g test feed 5¢ test feed 5¢ test feed 5¢ test feed 15 g Artemia

! PL1-PL5 and PL6-PL15 are fed 300 and600 microns feed, respectively, Artemia was fed as wet biomass, in which one can of artemia
cyst (450 g) can produce 500 g wet biomass
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Table 5 Six quality tests of Vanassoonthorn technique, stress test and criteria for evaluation.

Method Test No. shrimp Score” Criterion
1 Death from exposing to 100 ppm 150 40  Deduct 9 scores for each shrimp dead and
formalin, 2 hrs. give 0 score if >5 shrimps dead
2 Buoyancy without direction or not 100 10 Deduct 4 scores for each shrimp found
swim against water current
3 Separated antenna”’ 50 10 Deduct 1 score for each shrimp found
a4 Non-separated tail fan” 50 10 Deduct 1 score for each shrimp found
5 Fouling organismSZ/ 50 10 Deduct 4 scores for each shrimp found
6 Muscle gut ratio(MGR) <17 50 20  Deduct 2 scores for each shrimp found
7 Death from exposing to freshwater, 30 100
3
min

"Total > 80 scores show high quality, Tests are observed under microscope, Stress test
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aniefieyniasmeensideusniinsiuduensdniaguainndanfiszaulusiunarlutumiiiy
50/8 % fendulszAnsamnuiuulsvesauen (%CV unningnisiieyunafeenideusniln iy
91M5d1595UBUY (p<0.01) wazgnAsileyuamsesiiousnilnsimiuemsdusaguviausiudil
Frmheluiowainiilendudsyantenuiuuusvesnime (%CV) Yesnignisieyuiaseeniide
wsnilnsaufvemsdifazudug (p<0.01) dunsAnwdnsisennisvesgnisiieyuiasisenififlousn
Wﬂ'ﬁ'amﬁummsﬁﬂﬁagﬂﬁﬂ 4 wilp wundiaegluyie 83.13-85.20% Falalumnenariu (p>0.05)
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AuAMveIgnisIdioAugantmmaaes (PL15) wandlu Table 7 Tnsgnfsioyuradisenididie
usnilnsamfuemnsdisaguii 4 iln mamwsammamﬂmiLL?J‘V\IasmaummumﬂmﬂiamLmvmum
uazdsseaneresgniiaInnIsuEindaniniy 100% drwsuudsiiiemuivieainigiiuiofing
mu’mmaghﬁm 99.75-100% mmuqdwwumqummﬂULLaxmmquLqumqmaaaﬂumaQTusm
99.50-100% Suaufsiifidadauveandunierodilduinndt 1 Sereglutis 98.50-100.00% way
AdsvemnIsiareglutag 99.61-99.93% lnsusarTinnasuuazanadsliunndefiuseningdsnis
MAaad (p>0.05) drunzihuuAuAMUBIgNAandly Table 8 Ima'wmf']é’m’liafﬂmﬂmﬂmmﬂim%mau
wazdnnudelifiusaaineauildfuasuuuyssduiy fie 40 uas 10 AzuuY AUSIFU mmum‘w
evuimeaumeiudefimauihldfuasiuuiaiogludag 9-10 Mnaziuwiy 10 Sruudeiinuan
guthdnfunazsunudsiiunnanseenléduaziuuiimeglurag 9.75-10 9nazuuudiy 10 uazdiuou
Aeitidndruesndnuiesedildnnnit 41 1#¥uazuuuiieneglurag 18.50-20 9nAzuuwiy 20 dau
AzuuuUssfiusudategluyig 97.00-99.75 1nazuumin 100 Tneazuuulszifivveunasisuay
AzLUUTILANAAUTENINEIBNTNAaBS (p>0.05)

Table 6 Growth and survival of white shrimp larvae fed with Artemia nauplii integrated with
experimental feeds for 15 days (PL1-PL15).

Crumble feed (%P/%lL) Commercial
50/10 50/8 45/8 flake feed
Initial weight (mg) 0.400.01 0.41:0.01 0.410.01 0.400.02
Final weight (mg)"’ 5.40+0.46" 5.18+0.41" 6.20+0.44 6.39+0.62°
SGR(%/day)” 17.33+0.65" 16.94+0.63° 18.17+0.42% 18.46+0.74°
Vi (%) 8.5740.69" 7.88+0.61" 7.10+0.50° 9.80+0.93"
Initial length (mm) 4.15+0.06 4.08+0.10 4.05+0.06 4.08+0.10
Final length (mm)” 9.65+0.25" 9.22+0.26" 9.81+0.24° 10.03+0.16°
SGR.(%/day)”’ 5.62+0.16™ 5.44+0.14° 5.89+0.19" 6.00+0.16
v, 06)” 2.55+0.07" 2.78+0.08° 2.43+0.06" 1.59+0.03"
Survival rate (%) 85.20+2.40 83.13+2.39 83.50+2.38 85.00+2.58

Different superscripts in row show significant dh‘ferenceby1 (p<0.05) and (p<0.01), CV = coefficient of variation

Table 7 Quality tested by Vanassoonthorn technique and stress test of PL15 white shrimp fed

with Artemia nauplii integrated with experimental feeds %).”

Crumble feed (%P/%L) Commercial
50/10 50/8 45/8 flake feed
1 Survival from exposing to 100 ppm formalin for 2 hrs.  100.00+£0.00  100.00+0.00  100.00+0.00  100.00+0.00
2 Swim against water current or adherence on bottom ~ 99.75+0.50  99.75+0.50  100.00+0.00  100.00+0.00
3 Non-separated antenna 100.00+0.00  99.50+1.00  100.00+0.00 ~ 100.00+0.00
4  Separated tail fan 100.00£0.00  99.50+1.00  99.50+1.00  100.00+0.00
5  Non-fouling organisms 100.00+£0.00  100.00+0.00  100.00+0.00  100.00+0.00
6 Muscle gut ratio(MGR) >4:1 98.50+1.00  98.50+1.91  100.00+0.00  99.00+1.15
7 Survival from exposing to freshwater for 30 min 100.00+£0.00  100.00+0.00  100.00+0.00  100.00+0.00
8 Average (of all 7 tests) 99. 75+O 18 99.61+0.39  99.93+0.14  99.86+0.16
All quality show non-significant differences among treatments (p>0. 05) All are good quality criteria
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Table 8 Quality score of PL15 white shrimp fed with Artemia nauplii integrated with
experimental feeds evaluated by Vanassoonthorn technique.l/

Obtained score

Score Crumble feed (%P/%L) Commercial

50/10 50/8 45/8 flake feed
Survival from exposing to 100 40 40.00+0.00 40.00+0.0 40.00+0.0 40.00+0.0
ppm formalin for 2 hrs.
Swim against water current 10 9.00+2.00 9.00+2.00 10.00+0.00 10.0+£0.00
Or adherence on bottom
Non-separated antenna 10 10.00+0.00 9.75+0.50 10.00+0.00 10.00+0.00
Separated tail fan 10 10.00+0.00 9.75+0.50 9.75+0.50 10.00+0.00
Non-fouling organisms 10 10.00+0.00  10.00+0.00 10.00+0.00 10.00+0.00
Muscle gut ratio(MGR) >4:1 20 18.50+1.00  18.50+1.91 20.00+0.00 19.00+1.15
Total score 100 97.50+2.52  97.00+2.00 99.75+0.50 99.00+1.15

All quality score show non-significant differences among treatments (p>0.05), ! All are good quality criteria

aunmiiluvegnisnfieyuiadieorsiflousnilndmiuomsdniaguis 4 wia uandly
Table9 Ingszmitnisnaassiiluteeyuiafigumgli avndy sendiaufiasasin arundunsads
Anudune wonlanflosin sudesluduwenlule (NH,) wazlulnsv aglutag 28.6-29.5 °C, 30-31 ppt,
5.00-5.88 ppm, 7.31-7.66, 117-133 ppm, 0.880-3.092 ppm, 0.020-0.071 ppm W& 0.005-0.294 ppm
gy dunanisnraseudelifalusigninniieyuiafiseridifiousnilnimtuemsdusaguis
4 %ia uansly Table 10 Ineidledugansvaaadlinunisindoli¥adidny s 4 «in ugndstouuay
VAIAGDY ABMILAIAIIYTY (WSSV) fauaszunsuy (HHNV) maes (YHY) wagviesr@ulasu (TSV)

osdUszneumaaiiuaznsaluiiuvesgnisiioyuiadeenifideusniindiufvemsduiagui 4
yio wandly Tablell uag 12 mud1du lnenudnsedulusiu ludu i wasnasiuvedleonmisuay
aslulansnludignielifeglutg 63.71-64.81, 5.85-6.45, 20.61-21.60 Uay 7.94-8.79% Yosimiin
wismNa1ey wazuSununsaludusidy WulOA (C18:2n-6), LNA (C18:3n-3), ARA (C20:4n-6), EPA
(C20:5n-3), DHA (C22:6n-3) wag n-3 HUFA ﬁwa&ﬂu‘d’m 0.143-0.221, 0.072-0.109, 0.097-0.107, 0.198-
0.232, 0.250-0.314 uaz 0.465-0.564% Yasumiinusis Mgy

Table 9 Water qualities in pod nursed white shrimp larvae with Artemia nauplii integrated with
experimental feeds for 15 days (PL1-PL15).

Crumble feed (%P/%L) Commercial

50/10 50/8 45/8 flake feed
Temperature (OC) 28.7-29.5 28.6-29.5 28.6-29.4 28.7-29.5
Salinity(ppt) 30-31 30-31 30-31 30-31
Dissolved oxygen (ppm) 5.21-5.88 5.28-5.81 5.19-6.11 5.00-5.80
pH 7.40-7.61 7.31-7.56 7.51-7.63 7.53-7.66
Alkalinity (pprm) 117-122 119-122 121-133 119-130
Total ammonia nitrogen (ppm) 1.218-2.817 1.270-1.935 0.880-2.351 1.338-3.092
Unionized ammonia(NHs, ppm) 0.028-0.065 0.029-0.044 0.020-0.054 0.030-0.071
Nitrite (ppm) 0.005-0.063 0.009-0.259 0.011-0.294 0.005-0.157
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Table 10 Virus diagnosis of PL15 white shrimp fed with Artemia nauplii integrated with experimental feed.

PL15
PL1 Crumble feed (%P/%L) Commercial
50/10 50/8 45/8 flake feed
WSSV’ - - - - -
2/
IHHNV - - ; ; ]
YHV” - - - - -
Tsv” - - - - -

WSSV = White Sp(a)/t Syndrome Virus determined by nPCR, IHHNV4/= Infectious  HepatopancraticHemopoietic Necrosis Virus
determined by PCR, ~ YHV = Yellow Head Virus determined by RT-nPCR, TSV = Taura Syndrome Virus determined by RT-PCR, (+) =
virus found and (-) = not found

Table 11 Proximate composition of PL15 white shrimp fed with Artemia nauplii integrated with

experimental feeds(%DM).

Crumble feed (%P/%L) Commercial Initial
50/10 50/8 45/8 flake feed shrimp (PL1)

Dry matter 13.32 13.81 12.69 14.45 14.04
Protein 63.99 64.81 63.71 64.31 62.79
Lipid 5.85 6.41 6.05 6.45 8.04
Ash 21.60 20.61 21.45 21.30 20.66
Fiber+ NFE” 8.56 8.17 8.79 7.94 8.51
GE(Kcal/100 g) 410.64 418.53 411.96 410.02 427.65

"Fiber + NFE (Nitrogen free extract) is calculated by 100 - (protein + lipid + ash)

Table12 Fatty acids of PL15 white shrimp fed with Artemianauplii integrated with experimental feed (%DM).

Crumble feed (%P/%lL) Commercial Initial
50/10 50/8 45/8 flake feed shrimp (PL1)
C14:0" 0.015 0.010 0.008 0.010 0.010
c14a:1 0.004 0.004 0.004 0.005 0.009
C 15:0 0.009 0.009 0.009 0.009 0.006
C15:1 0.004 0.005 0.004 0.005 0.010
Cc 16:0 0.395 0.431 0.411 0.386 0.489
c16:1 0.038 0.034 0.031 0.039 0.054
C17:.0 0.028 0.031 0.030 0.027 0.036
c17:1 0.004 0.005 0.005 0.005 0.007
C 18:.0 0.222 0.248 0.243 0.225 0.336
C 18:1n-9 0.316 0.375 0.348 0.290 0.610
C 18:2n-6 (LOA) 0.169 0.221 0.187 0.143 0.228
C 18:3n-6 0.001 0.037 0.000 0.001 0.007
C 18:3n-3 (LNA) 0.094 0.072 0.109 0.094 0.435
C 20:0 0.007 0.009 0.010 0.009 0.017
C 20:1n-9 0.028 0.031 0.030 0.030 0.030
C 20:3n-6 0.002 0.002 0.002 0.003 0.004
C 20:4n-6 (ARA) 0.097 0.101 0.107 0.104 0.096
C 20:3n-3 0.016 0.017 0.018 0.016 0.053
C 22:0 0.007 0.009 0.010 0.009 0.011
C 20:5n-3 (EPA) 0.198 0.218 0.232 0.199 0.237
C 22:6n-3 (DHA) 0.250 0.266 0.314 0.252 0.138
Total FA 1.904 2.135 2.112 1.861 2.823
Total saturated FA 0.683 0.747 0.721 0.675 0.905
Total unsaturated FA 1.221 1.388 1.391 1.186 1.918
n-3 FA 0.558 0.573 0.673 0.561 0.863
n-3 HUFA 0.464 0.501 0.564 0.467 0.428
n-6 FA 0.269 0.361 0.296 0.251 0.335

! C 20:2n-6 is used as an internal standard

o ¢ o/ = v v o/
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Hagtunuasnslvefenldenifidousniinsrufuonnsaifaglunseyunagnisniniudie
andunumMInan TuTanensnsIufonldTmatiduiu (Huang et al, 2011) Taglunisnanesiifinisld
pwnsdifagUetnafvreyunagnismasey PLI-PL15 S1uau 45 sy 9rnviavun 75 ads (15 Suq az 5
¥e) Bemaunusnuadmomslioriidousniinlé 60% FaduseiuiiinsBuduiannsonaunuens
flsusnilnluniseyuiagnisnilaleglinsznusennudiiaveaniseyuialuniwsiu (Wouters, 2008)

¥ ¥

=1 Sl ¢ A = < % o & A a o &
umwmaadummqﬂi%mﬂLwaﬂﬂmmmLUuiﬂlﬂﬂJadﬂﬁiaﬂﬁﬂiaﬂLiﬁ]g"d‘wwamLanﬂLmummimLi%gU

9
A mieluienaindandunisldenffiflonsniln  uagszdulusAuuaslufuiimnzauvesonmis
difaguilanies Jwanmmeasmuinannsaliormsdiaguriandnifisziulsfuuay lusumiiiy
45/8 % yauvuensa3agUrlausiuitsmingluviemarniidszauTusiunar lusuvindu 52/12 % 16
Tnglinsgnudnmninasyiulndungdnimdnuaranuen Sinsoameuaannnesgnds
ohalsimunslionnsdiseguriandnsamivensfidousnitnviiligniiduyssansnnuiy
wsvesmuennnninsldsuivemsdiiaguiauiuiifidmingluiiomaiauandiifiuingnrd
yauanasiu wonled) uinnd sstiihanAsannisliomsdnfagustiandlusanasiivinlioims
fliluusazafsdvimaduomstosnitomsdisagUeiauiunseimidnetuuinni uonani
ownsdfaguviaindesinrumunsnnidefisuiuesdnsasusiausiuvilignisduemisidon
nivdsenaviliignisldsuemslivhfiode ifisswe uardmwaliAnanuunnisvesnagniseeaiiy
lidnideifisuiunisldomsdnsagusiauiuandodiinvesemsdniaguiindmesiaiinaudnasy
nswanewnsldiadunisuonduiufestinedarunomslidvuadnnimavaass 1y sumn 100-
200 waw 200-300 lumseu dmfuniseyuiagnisunssey PL1-PLS way PL6-PLI5 muddy s1ui
A 50 kar100 luaseu dmsueyuiagniesses Zoea way Mysis Saufunnasineuiivnielinauny
wnasinouirlugiiawaay  wenanBnsnavesdnvuzemsuaIUTualeamsenalinalvidenis
Wiydulaseuiy uhensdifaguvinindnasiloewnslsifiu 30% Sudussiuiinsudszusimun
dmdunivetunsdeuomagniameziateseu udfidigendiomsdifaguasiinuiuiiismiielu
vieamanaUszinm 4 bi1 Fainsgnunisdeseivnsuazdnaliigniswnieyuiadeensiideusniln
Twivemnsdsagurdandnasydulatiniignieyuiameensiflousnilnsauivemsduiaguaia
wriufifismreluviosmann fedunninunansfosnisuinemsdniagudmivldioduniues
Fudusesantiinaleemslianingt 39 i lsiihu 1.5% Jaduszdiuiuugihdmivgnimeiavie
Auttsfiauazdoiszoyinadain (FAO, 1987) dauﬂmmwﬁﬂuﬂaagmagﬂr’j&m’aiwdwmimam NUN
@mmwﬁmﬂﬁmﬁﬁ@hl,umsauﬁ'm%miaqmaqﬂf’jﬂ (amﬂ’u%ﬂmimmgmﬁwsLa, 2551) W31

v a

worluiflesiuuasdudeeluduanluille (NH) luvsileyuiagniwiigensiillsusnilnduivenis

oo '

dufaguriiausiuiifismieluesmarndaiganindilutefieyuiagndstefideusniinausvems
dusagurianininiy %ﬂm%LﬁﬂmﬂmmiﬁﬁﬂwmzﬁmLLamm‘v‘fﬂﬁazmaﬂfﬂé’dﬂaﬂiwmmiﬁﬂL%ﬁ]g‘u
wuuindaifidnvazidudeu egrslsinulunimmaassiiinadsudiedimnfuriligndslailésy
wanszvuanamnIni fadldngnidleyunameseenifidousniinmivemnsdndagusiinu
fsasonneliiuaninsannnsliuivomsdifaguvinindauasSuasaivlafningniaiioyunade
9 msdSIgUTHnNAA USRS
dofimsanauamdasuinisvesgniwnindanisnaasmuingnisiioyuiadieersdiousn

finsaufuemsdniaguis 4 alia Tenlndifesiu wwdeduiusiansalaiudidu loun LOA, LNA,
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