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On the characteristics of Litopenaeus vannamei body
length and weight growth at low salinity environment

ZHA Guang-cai' > ZHOU Chang-ging' HUANG Jian-rong' HE Jian-guo'
1. School of Life Science  Sun Yat-sen University ~Guangzhou 510275 China
2. Department of Biology Hanshan Teachers College Chaozhou 521041  China

Abstract  Litopenaeus vannamei low salinity stocking was playing an important role and developed rapidly in southern parts and coastal
areas of China in recent years. The stocking salinity level decreased gradually following the development of theory and techniques the
general level is at 1 — 8 ppt at present and the characteristics of L. wannamei growth at the low salinity level had not yet been
reported. The studies of the characteristics of L. vannamei growth at low salinity aim to provide more theory bases for desalination
stocking. Experimental enclosures 1xbxd 5Smx5 mx 1.6 m were set up in the shrimp pond 2000 healthy shrimp larvae with
body length BL 1 cm were reared for 85 days the population density was 80 ind m~2 water salinity was 6 ppt at early time 3 —
4 ppt in the middle term and 2 ppt in final term with desalination naturally and no water exchange in the course of experiment. The
average of water temperature was 29.2 — 31.6 C dissolved oxygen was 3.9 - 5.8 mg L~' wvalue of pH was 7.8 — 8.8 and
transparency was 20 cm throughout the experimental period. Data from five enclosures were analyzed and used in this paper. The
results show that the average of shrimp body length growth rate BLGR is 1.398 mm d~' range at 1.353-1.435 mm d~! and
that of the body weight growth rate BWGR is 0.169 g d~! the range at 0.156 - 0.176 g d~' the mean value of final BL and
BW is 118.83 mm and 14.37 g respectively. The results also show a period of 15 days for accommodation in early time and the
first 50 days mainly for BL growth and the final 35 days mostly for BW increase. There is a linear fast growth at 20 — 35 days for
BLG and an accelerated increase at 50 — 60 days for BWG. As the results express as curve regression the optimum model of BLG is
Quadratic L =7.843+2.297¢-0.0105:* R*>0.99 and that of the BWG is Boltzmann W=16.541+ -0.621-16.541 / 1
e (738546 R250.99 | The relationship between shrimp BL and BW fit to the power model W = al? W =4.9x 10767371
R*>0.99 the parameter a value is from 4.9 t0 9.0 x 10~¢ and b is from 2.9495 to 3.0716 .
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d-! 0.156~0.176 g d~! 1
2 #
3#
85d
118.83 mm 14.37 g
1
Tab.1 Growth rates at the low salinity in
healthy L. vannamei
mm d~! gd!
enclosure  body length growth rates  body weight growth rates
1# 1.412+0.165® 0.176 £0.029°
2# 1.353+£0.129° 0.156 £0.020°
3# 1.377£0.129® 0.166+0.026°
44 1.412 £0.082% 0.170+0.013™
S# 1.435+0.094° 0.176 £0.017¢
Mean + Std. 1.398+0.120 0.169 £ 0.021
P <0.
05

Notes Means in the same row sharing a different superscript letter

were different significantly P <0.05

1
15 35d
60 d
35 60
85d
1 2
15d
l46 mm 15¢g
60mm 5¢g
35~ 85 mm
20 ~ 35
2.75 mm d~!
8.5¢g

50 ~ 60

0.265 g d!

50d 40 d

2.2

Quadratic L = Ly + at + bt®

Boltzmann W= A2+ A1 —A2 / 14e "L/
S

2
R*  0.978 ~0.99 P
0.0041 ~0.0221 P<0.01 P<0.05
R? 0.99
Chi? 0.040 ~1.035
Quadratic  Boltzmann
3# ~5#
1# 2 #
5
3#  4#
L=7.843+2.297; —0.0105¢> W=16.541 +

—0.621 = 16.541 / 1 + e ! —5%4809 /15.45

50 ~ 60
80
90 ~ 100
2.3
W=al® W
L a 4.9 ~
9.0 x107°% b 2.9495 ~ 3.0716
R2
0.99 P <0.001
1# W=4.9x10-°[316
R? 1.00 3 # W=6.5x10"°
L3.0]28 R2 0999
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Fig.1 Growth of L. wannamei at the low salinity level
1. 1# 2.2# 3.3# 4. 4 # 5.5#

P<0.05
Notes 1. Growth of L. wannamei in enclosure 1 2. Growth of L. vannamei in enclosure 2 3. Growth of L. wannamei in enclosure 3 4. Growth
of L. vannamei in enclosure 4 5. Growth of L. wvannamei in enclosure 5. Different letters indicate mean values of shrimp body length or weight
were different significantly in different enclosures at the same rearing time P <0.05
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2

Tab.2 Regression parameters of L. vannamei growth models in different enclosures

body length growth model parameters

body weight growth model parameters

enclosure R2 P Ly a b R? Chi? Al A2 t dx
1# 0.985 0.0153 6.201 2.351 -0.0106 0.99 0.577 —1.851 25.784 73.549 26.122
24 0.978 0.0221 4.740 2.434 -0.0119 0.992 1.035 —2.387 18.674 57.955 25.935
3# 0.99% 0.0045 7.844 2.297 -0.0105 0.999 0.214 -0.846 16.992 56.745 17.232
a4 0.989 0.0108 7.223 2.354 -0.0108 0.999 0.090 -0.621 16.541 54.809 15.456
5# 0.99 0.0041 7.450 2.259 -0.0093 0.999 0.040 -0.556 18.173 59.901 16.032

R? P P<0.05 Chi? Ly a b Al A2 1y dx

Notes R?is correlation coefficients of regression P is t test values P <0.05 correlation significantly ~Chi? test values L, a b are parameters

of body length growth model Al A2 ¢, dx are parameters of body weight growth model
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Fig.2 Regression curves of L. vannamei growth at low salinity enclosure
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S5#

1. Regression curves of L. wvannamei growth at low salinity enclosure 1 2. Regression curves of L. wvannamei growth at low salinity enclosure 2

3. Regression curves of L. wvannamei growth at low salinity enclosure3 4 and 5
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