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Tiraprapa Ratanachoti 2007: Rearing of Pacific White Shrimp(Litopenaeus vanname)
at Different Stocking Densities in Low Salinity Water for the Maximum Profit. Master
of Science (Fisheries Science), Major Field: Fisheries Science, Department of Fishery

Biology. Thesis Advisor: Assistant Professor Chalor Limsuwan, Ph.D. 96 pages.

Production costs and total revenues from the culture of Pacific white shrimp
(Litopenaeus vannamei) at different stocking densities in low salinity water were studied. Two
farms used in this study were members of Tacheen Plain Shrimp Farmers’ Cooperative. Farm 1,
(three ponds (4 rai)), postlarvae (PL) 13 were stocked at the density of 80,000 PL/rai. Farm 2,
(three ponds (3 rai)) white shrimp PL 10 were stocked at the density of 100,000 PL/rai. The
salinity levels during the culture period ranged from 2-5 parts per thousand (ppt). After 129 days,
shrimp from farm 1 were harvested. The average weight was 20.70+0.65 g, average production
was 1,108.33+52.04 kg/rai and the average survival rate was 67.02+5.11 %. The average
production cost was 95,810 baht/rai and the average net profit was 78,198 baht/rai. For farm 2,
white shrimp were harvested at 106 days. The average weight, production and survival rate were
14.30+£0.41 g, 977.78+19.24 kg/rai and 68.47+3.21 %, respectively. The average production cost
was 86,272 baht/rai with the average net profit was 39,861 baht/rai. Concurrent comparisons
were made of prices between the cooperative and central market (Talay-Thai). The price of white
shrimp sold through the cooperative was higher than that of the central market by about 22-23
baht/kg. The water quality parameters and ions during the culture period of both farms were

suitable and sufficient for culturing white shrimp.

The results from this study indicated that the lower stocking density produced larger-
sized shrimp with higher the total revenues, while using a higher stocking density produced
smaller-sized shrimp, as well as resulting in lower profits. Contract farming in terms of the fixed

price of the cooperative could reduce the risk from price fluctuation.
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Rearing of Pacific White Shrimp (Litopenaeus vannamei) at Different Stocking

Densities in Low Salinity Water for the Maximum Profit
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Extensive Semi-intensive Intensive
HaNaNADY 32-96 160-640 2,880-4,000
(Mlansuan'ls)
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N Arrignon et al. (1994)
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3. izuuﬁwmw?ammwmuﬁuqq (intensive system)

s Y Aq Y dyl ] ddy A 1 = ]
vhsunanldszuuiidiulvgazlinundolszinm 0.625-12.5 15 mswseutiouas
[ = = 492/ = 9 [ dy 4‘ Y o v
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= o [ T A 1 dy (= ) 9 [V
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OATIANMUNUIUY 1-5 5-25 25-120 120-300
(AINDATIUNAT)
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22.1 asegnialusasinnunuiuiud 20,000-25,000 dee'ls

v
a

o [ A (= I dy £ a
mnzdmsunyasnsiltunu bieawe  1Wumsdeuuunisssuana
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2.2.2 davegnislusasinnuvuuiulunais 60,000-100,000 fae'ls
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ST ¥nson’ vmzia®
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flan: ' Leopold (1974)
* Boyd (1989)
* Sadig (1992)
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13519 ANuAeINs (Wosidud)
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2a

0.5-1.0 (1% Ca)
1.0-2.0 (2% Ca)™

Tnwunandgen 0.9 -
LN aFE 0.3 -
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<
1an - -
NOIAY 0.6 0.0032”°

f3n: 'Kanazawa (1984)
*David (1993a)
*David (1993b)
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sy 1/ 21919 (1) U VWA (PFUADAD)
(Aaen lansu)
1 1 60 111 9.01

67 104 9.62

74 97 10.31
81 83 12.05
88 73 13.70
95 63 15.87
102 57 17.54
109 55 18.18
116 51 19.61
123 49 20.41

1 2 60 124 8.06

67 116 8.62

74 108 9.26

81 94 10.64
88 83 12.05
95 72 13.89
102 64 15.63
109 60 16.67
116 53 18.87
123 50 20.00
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sy 1/ 219139 (1) U VU9 (NTUADAD)
(fnen lansu)

1 3 60 127 7.87
67 119 8.40
74 111 9.01
81 100 10.00
88 90 11.11
95 80 12.50
102 76 13.16
109 65 15.38
116 55 18.18
123 52 19.23

2 1 60 142 7.04
67 128 7.81
74 110 9.09
81 96 10.42
88 87 11.49
95 82 12.20
102 73 13.70

2 2 60 130 7.69
67 119 8.40
74 108 9.26
81 87 11.49
88 81 12.35
95 76 13.16
102 71 14.08
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sy 1/ 219139 (1) U VU9 (NTUADAD)
(@aen lansy)
2 3 60 125 8.00
67 118 8.47
74 111 9.01
81 90 11.11
88 83 12.05
95 77 12.99
102 69 14.49
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a uﬁyﬁlﬂ vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJanvl) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/)
9 1w 9 1he 0 e
1 1 1 20 298 321 7.71 836 436 786 5.6 9.33 120.67 1573.33 1.718 0.07
1 2 15 299 32 775 839 479 821 55 9.17 113.33 1849.33 1295  0.065
1 3 18 298 322 781 807 5.14 751 54 9 120.67 1656 1.023  0.114
21 45 298 319 7.86 835 525 748 46 7.67 102 2000 0.95 0.06
2 2 40 299 31.6 7.88 894 502 73 42 7 136 2400 0.668  0.085
2 3 52 299 31.8 7.92 826 495 8.15 4.5 7.5 102 1800 0.75 0.05
2 1 1 18 29.8 31.8 7.81 838 495 7.23 5.7 9.5 148 1542.67 1.405 0.056
1 2 15 30 31.7 779 846 508 7.21 5.6 9.33 148.67 1885.33 1.268 0.021
1 3 16 299 31.8 7.74 836 4.51 7.78 5.4 9 153.33 1706.67 1.527 0.021
2 1 40 29.7 31.6 7.82 821 425 744 43 7.17 102 2000 0.856 0.051
2 2 40 299 31.6 7.88 894 502 7.3 4.2 7 136 2400 0.668 0.085
2 3 45 298 31.8 7.86 836 495 8.1 4.5 7.5 102 2000 0.524 0.019
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A uﬁyﬁlﬂ vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJanvl) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/)
9 1w 9 1he 0 e

3 1 1 15 299 317 781 843 459 779 49 8.17 152.67 1462.67 1295  0.097

1 2 18 297 319 776 839 5.13 836 52 8.67 147.33 1808 1295  0.046

1 3 16 297 31.8 775 8.62 493 812 52 8.67 151.33 1693.33 1274 0.046

21 30 297 317 791 821 525 744 44 733 136 2000 0958  0.023

2 2 23 298 319 792 821 468 7.86 44 733 119 1800 0.852  0.045

2 3 25 29.8 31.8 7.99 822 446 7.64 4.2 7 119 2000 0.754 0.059

4 1 1 15 29.8 31.8 7.75 8.38 525 7.51 4.8 8.00 146.67 1252 1.677 0.152

1 2 18 29.8 31.8 7.74 839 4.63 7.87 5.3 8.83 110 1385.33 1.128 0.039

1 3 15 299 31.6 7.73 839 442 7.61 4.6 7.67 148.67 1382.67 1.253 0.028

2 1 30 298 32 7.86 831 4.85 8.02 4.7 7.83 102 1600 0.896 0.022

2 2 18 30 319 7.89 828 512 7.32 5.6 9.33 85 1600 0.978 0.015

2 3 15 30 321 7.92 828 459 7.82 4.7 7.83 102 1600 0.496 0.075

L8
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nau?:m WSy de  Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJan) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/l) (mg/)  (mg/)
9 1he 1 e 9 1w

5 1 1 18 298 314 7.8 838 452 7.74 43 7.17 119 1400 0.195  0.024

1 2 12 299 315 7.74 805 441 862 52 8.67 119 1400 1.958  0.038

1 3 14 297 31.6 776 846 456 7.77 43 7.17 102 1200 0995  0.045

21 20 297 315 7.87 826 5.14 731 41 6.83 119 1800 0.758  0.065

2 2 13 30 315 7.86 828 498 7.2 4 6.67 102 1600 0.841  0.075

2 3 20 29.8 31.5 7.88 893 444 7.64 4.5 7.5 102 2000 0.624 0.051

6 1 1 20 299 31.5 7.73 837 427 832 4 6.67 170 1000 0.985 0.012

1 2 15 30 316 7.8 841 486 8 5.3 8.83 187 1400 1.5 0.121

1 3 14 298 314 7.76 8.45 5.12 8.21 4.5 7.5 187 1600 1.143 0.085

2 1 18 30 31.7 7.87 835 4.69 7383 4.1 6.83 119 1200 0.991 0.078

2 2 15 299 31.6 7.89 835 484 8.02 43 7.17 119 1600 0.864 0.062

2 3 17 29.8 31.6 8 8.73 498 8.03 4.4 7.33 102 1400 0.778 0.075

88
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nau?:m WSy de  Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(Fanr) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/l)
9 1w W 1 i U
7 1 1 22 298 316 77 836 5.12 834 41 6.83 136 2400 0.121  0.012
) 15 298 31.7 774 845 532 8.55 5 8.33 170 1600 0.114  0.035
13 12 298 31.5 772 848 489 811 44 7.33 170 2400 0245  0.025
21 15 297 314 786 829 445 7.64 44 7.33 119 1400 0921  0.045
2 2 12 30 315 7.89 823 521 751 42 7 119 1400 0.886 0.04
2 3 16 299 31.5 7.87 833 495 8.12 4.2 7 102 1200 0.752 0.01
8 1 1 20 29.7 314 7.75 843 5.02 8.23 33 5.50 170 1400 0.954 0.015
1 2 18 299 31.6 7.77 844 495 8.1 3.6 6.00 153 1500 0.874 0.045
1 3 15 29.8 31.5 7.78 827 4.85 8.06 33 5.50 153 1500 0.885 0.011
2 1 12 299 31.6 794 829 442 7.66 3.6 6.00 170 1800 0.921 0.025
2 2 14 30 315 7.86 832 514 7.32 4.1 6.83 153 1400 0.756 0.044
2 3 15 30 31.7 791 802 4.69 7.85 34 5.67 136 1600 0.774 0.032
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A uﬁyﬁlﬂ vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJanvl) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/)
9 1w 9 1he 0 e
9 1 1 8 299 324 772 821 524 749 38 6.33 225.33 1090.67  0.055  0.013
1 2 8 298 326 774 841 52 749 43 7.17 210 133333 0205  0.086
1 3 8 299 325 776 834 459 785 4 6.67 215.33 145733 0.014  0.015
21 10 298 324 781 824 442 769 42 7 170 1600 0512 0.022
2 2 12 298 326 779 824 477 8.02 45 7.5 153 1400 0425  0.045
2 3 12 30 324 7.81 822 512 742 4.2 7 170 1200 0.254 0.032
10 1 1 8 298 314 7.74 822 525 7.46 33 5.5 186 974.67 0.09 0.028
1 2 16 29.7 31.6 7.76 838 493 7.02 3.6 6 196.67 1176 0.096 0.025
1 3 16 29.7 31.5 7.82 831 4.62 5.86 33 5.5 236.67 1273.33 0.122 0.042
2 1 12 29.8 31.7 793 826 5.15 7.29 43 7.17 170 1400 0.124 0.01
2 2 15 29.8 31.6 7.88 832 5.12 731 4.5 7.5 119 1600 0.244 0.01
2 3 12 30 31.7 791 827 524 7.46 4.7 7.83 153 1200 0.286 0.01

06



MS1WUINT 2 (AD)

PLRIGIN vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite

Gi ﬂﬂ1ﬁ) (cm.) (mg/1) (ppt) (mmhos/cm) (mg/1) (mg/1) (mg/1) (mg/1)

¥ ' 9 9 ]
1 v 1 v 1 Uy

11 1 1 8 29.7 315 7.75 846 4.88 8.02 3.1 5.17 193.33 934.67 0.423 0.059
1 2 10 298 314 78 842 5.02 824 35 5.83 213.33 1124 0.314 0.028
1 3 11 299 317 7.74 828 4.84 8.06 3.1 5.17 240 1170.67 0.545 0.052
2 1 8 299 314 7.87 822 488 71.75 3 5 156 984 0.245 0.072
2 2 10 30 314 796 835 481 7.06 3 5 167.33 901.33 0.027 0.015
2 3 8 299 315 784 831 5.18 7.34 4 6.67 198 1010.67 0.3 0.065
12 1 1 7 296 314 7.76 842 498 82 2.8 4.67 200.67 1010.67 0.177 0.039
1 2 7 297 31.6 7.73 842 448 8.66 2.7 4.50 212.67 1156 0.109 0.045
1 3 8 298 314 7772 831 49 8.09 3 5.00 243.33 1249.33 0.218 0.08
2 1 7 297 314 7.86 824 448 7.67 3 5.00 154 842.67 0.088 0.041
2 2 8 30 315 794 832 494 734 3.3 5.50 153.33 872 0.035 0.077
2 3 10 29.7 313 7.89 833 485 8.02 3.6 6.00 167.33 977.33 0.038 0.07

16



MS1WUINT 2 (AD)

A uﬁyﬁlﬂ vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJanvl) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/)
9 1w 9 1he 0 e

13 1 1 5 298 324 78 837 514 764 28 4.67 207.33 958.67 0955  0.011

1 2 7 299 321 778 846 443 7.68 32 5.33 202.67 1062.67 0355  0.021

1 3 8 29.7 322 776 823 497 7.06 32 5.33 192 116133 0423  0.021

21 11 299 32 787 832 437 758 29 4.83 162 813.33 0436 0211

2 2 12 299 321 794 822 493 7.09 33 5.5 157.33 865.33 0259  0.248

2 3 15 299 323 791 827 4.89 7.08 3.6 6 166.67 981.33 0.218 0.066

14 1 1 6 29.8 31.5 7.72 843 481 7.07 2.8 4.67 165.33 918.67 0.246 0.032

1 2 8 29.8 31.6 7.81 848 449 7.71 3 5 197.33 1057.33 0.259 0.011

1 3 10 30 316 7.76 824 514 742 2.6 4.33 205.33 1064 0.068 0.008

2 1 11 30 31.5 791 826 454 7.76 1.8 3 161.33 845.33 0.068 0.195

2 2 10 29.7 31.5 7.88 825 475 8.02 1.3 2.17 181.33 848 0.055 0.193

2 3 11 29.7 314 791 83 5.08 8.34 1.4 2.33 164 948 0.368 0.018
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A uﬁyﬁlﬂ vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJanvl) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/)
9 1w 9 1he 0 e

15 1 1 6 298 322 776 839 434 758 26 433 180 961.33 0996  0.155

1 2 5 299 324 77 842 486 8.06 3 5.00 187.33 910.67 0177  0.115

1 3 5 299 322 781 824 46 787 25 4.17 174 1008 0.15 0.039

21 20 298 325 7.89 827 472 799 25 4.17 168 809.33 0.3 0.185

2 2 15 297 324 792 824 503 821 25 4.17 167.33 776 0259  0.162

2 3 17 29.8 323 798 831 438 7.56 3 5.00 186.67 853.33 0.477 0.163

16 1 1 11 299 314 7.81 838 5.02 7.22 2.8 4.67 190 940 0.532 0.177

1 2 8 298 31.6 7.83 8.46 4.62 7.89 2.6 4.33 201.33 905.33 1.958 0.187

1 3 15 29.7 31.5 7.81 824 438 7.61 2.4 4 201.33 885.33 0.136 0.073

17 1 1 10 298 31.7 7.76 8.42 485 8.02 2.8 4.67 202.67 864 0.395 0.144

1 2 15 299 319 774 85 4.6 787 3.1 5.17 216 1004 0.355 0.165

1 3 11 29.7 319 7.76 8.57 432 752 2.8 4.67 229.33 1049.33 1.841 0.177
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A uﬁyﬁlﬂ vy e Trans. Temp.(°C) pH D.O. Salinity EC. Tot. Alk.  Hardness TAN Nitrite
(FJanvl) (cm.) (mg/1) (ppt)  (mmhosiem)  (mg/l) (mg/1) (mg/)  (mg/)
9 1w 9 1he 0 e

18 1 1 12 299 321 785 844 44 766 26 433 216.67 832 0368  0.123

1 2 11 299 322 784 837 52 742 3 5 242.67 102133 0355  0.145

1 3 5 299 32 78 847 486 8.02 25 4.17 217.33 976 1227 0.201

19 1 1 12 30 317 7.79 838 511 734 2.6 433 215.33 737.33 0777  0.185

1 2 10 298 31.8 7.82 842 462 7.89 29 4.83 233.33 942.67 1.857  0.177

1 3 10 29.8 31.8 7.79 831 494 8.11 2.5 4.17 216.67 1060 2.154 0.215
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5

Ao vhsu 1o K (un/a)  Ca (wn/a) Mg (wn/a)  Na (un/a)  CL(un/a)  SO,” (un./a.)

1 1 1 40.9 87.6 136.4 911.3 1415 116.4
2 48.4 90.2 121.2 943.2 1504.2 147.6

3 37.5 80.2 144.5 842.6 1301.7 118.1

2 1 61.4 92.1 127.6 892.3 1351 106.3

2 66.7 73.9 148.8 961.7 1595.2 131.3

3 59 80.2 119.5 866.8 1383.6 118.8

2 1 1 383 52.1 137.8 821.3 737.4 437
2 43 493 215 794.5 737.4 118.7

3 39.6 57.9 2153 7343 921.8 87.5

2 1 42.2 77.4 191.5 861.3 846.6 121.9

2 523 77.2 197.5 823.8 926.2 128.1

3 55.5 74.6 175.8 606.3 8.7.7 128.1

S6



MIINUINN 3 (7D)

Ao sy 1o K (un/a)  Ca (un/a) Mg (un/a)  Na (un/a)  CL(un/a)  SO,” (un./a.)

3 1 1 34.4 88.9 159.5 546.3 729.6 118.8
2 37 83.4 79.8 591.7 952.2 137.5
3 37.2 85.1 119.7 502.6 1009.6 143.8
2 1 25.1 54.8 104.5 547.3 921.8 187.5
2 27.5 53.8 171.3 794.8 737.4 112.5
3 28.2 62.5 172 850 1290.5 112.5
4 1 1 12.3 101.3 1574 4145 619.1 162.5
2 15.4 90.9 91.4 4153 679.8 87.5
3 14.1 99.5 115.3 4393 617.8 112.5

2 1 57 100.1 113.9 713.4 1351 150
2 34 105.5 139.3 923.4 1595.2 193.8

3 42.6 100.6 159.5 783.4 1383.6 225
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