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Effects of Stocking Density and Water Depth on Nursing of Snakehead Fish
Channa striata (Bloch, 1797) up to 5-7 cm Fingerling Size

Naphat Sanguanngam'* and Boonsong Sricharoendham’
! Lopburi Inland Fisheries Research and Development Center

*Inland Fisheries Resource Research and Development Institute
ABSTRACT

This study was carried out in order to determine the effect of stocking densities and various water
depths on growth performance, survival rate, and size distribution of nursing snakehead Channa striata (Bloch, 1797)
fry. Three stocking densities (3, 6, 9 fry/L) and five water depths (10, 20, 30, 40 and 50 cm) were tested in the same
batch of snakehead fry (28.040.2 mm and 0.194£0.01 g). The experimental design was 3x5) using triplicates
in the open flow-through system. Fish were nursed until their average size achieveg,o cm long for 5 weeks in 45
circular cement tanks. Data were analyzed statistically by T-test, ANOV. ion analysis. The experiment
was operated at Sing Buri Inland Fisheries Station during September to , 2006.

The results showed that there was no significant on between two factors of stocking
density and water depth (p>0.05) but there was highly significafit different with the two main effects on growth
performance of final length and weight, length growth rate, daily weight gain and specific growth rate (p<0.01)
among their treatments. Survival rate and coeffici ariation of length were not significantly affected by
two main effect of stocking density and &@0.05). An average survival rate of snakehead fry
nursing was observed to be 83.04+0.78. ng@d of the experiment, final length were found in the range of
71.3-75.5, 65.8-71.0, 61.4-67.9 xm)x a@ngth growth rate were found about 1.24-1.36, 1.08-1.23, 0.95-1.14
mm/day of density of 3, 6 and 9 5 weeks nursing period, respectively. The highest growth rate of 1.36
mm/day was observed at the 3-fry/L of 10-cm depth tank. The multiple linear regression model was appropriate
for their relationship among fingerling size to stocking density, water depth and experimental period as equation
of Length = 35.0545 - 0.701778Densty - 0.0622833Depth + 1.18034Day; R = 0.9761 (p<0.01). The growth
performances were inversely affected by stocking density and water depth.

The results indicated that the break even cost on nursing of 3, 6 and 9 fry/L in 5§ water depth were
showed high variation among 3 densities and similar together among 2050 cm water depth nursing tanks of each
density group. The highest net profit was 286.48 Baht/tank and the highest rate return to investment was 28.69%.
In conclusion, the optimum stocking density and water depth of snakehead fry nursing was found at 9 fry/L. of 40-
50 cm depth whereas at 0.47-0.48 Baht per capita.

Key words: Snakehead, Channa striata, nursing, stocking density, water depth, growth rate
*Corresponding author: 99 Moo 9 Banggna Subdistrict, Thawung District, Lopburi Province, 15150 Tel 0 3657 3186
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1IN (99.21%) tiazAuNuNINveY 1INABBUNMINY 5.59 (3.23%), 5.59 (1.73%), 5.81 (1.22%),
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- AuttoTemmduaau 001 001 001 0.01 001 000 001 000
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ﬁ’unumsnao\ﬁmun (um) 109.94 100 15&\ 100 29562 100 39394 100 49578 100
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Aununkdanens (LMMAI)  0.68 fb 0.62 0.61 0.62 0.62
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1md i 0.60 0.60 0.60 0.60 0.60
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fununsndnstanus () 17325 100 64 100 47795 100 64922 100 79174 100
Smangnilausfei il ) 32432 952.02 12729 1,580.0
AuuniskiinaeR? (UINAI) 0. so\fa\ 0.50 0.51 0.50
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saRunune 626 272 649 671 102 693 080 738 068
Muqunndatonen (um) 23063 100 19 100 65896 100 87209 100 109085 100
§nagnilnunfod 18 () 471.69 09}&6 1,407.62 1,870.56 2,295.54
fuqumIndadens (umia) 049 (}:b 0.47 0.47 0.47 0.48
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(1) anunnlaundeiieduganiimanes

Source of Variation Sum of Squares d.f. Mean Square F-ratio Sig. level
Corrected Model TR MV(a) 14 55 816 31114 000
Intercept 212660.939 1 212660.939 126126.766 .000
DENSITY 611.585 2 305.792 181.362 000
DEEP 163.994 4 40.998 24316 .000
DENSITY * DEEP 6.124 8 765 454 878
Error 50.583 30 1.686
Total 213493.224 45
Corrected Total 232 785 44

@) Sanmafivladmnnuenunluilefuganiinaass \5

Source of Variation Sum of Squares d.f. ig. level
Corrected Model 1.375(a) 14 29.547 ano
Intercept 294.682 1 %@) 88644.424 000
DENSITY 1.058 2 159.174 000
DEEP 299 4 22.518 .000
DENSITY * DEEP 017 8 655 726
Error .100
Total 296.156 é;b
Corrected Total 1475 &

bé@\

@) imvindaueduiiietuganisnaas

urce of Variation Sum of O ™ 4¢ Mean Square F-ratio Sig. level

Corrected Model 0 a) 14 736 36 904 onn
Intercept 6.114 1 326.114 16351.953 000
DENSITY Y, @ 8.195 2 4,098 205.459 000
DEEP O%\ 2.087 4 522 26.163 .000
DENSITY * DEEP 022 8 003 .136 997
Error .598 30 020

Total 337.016 45

Corrected Total 10.902 44

@ viminRunduiletuganisnaass

Source of Variation Sum of Squares df. Mean Square F-ratio Sig. level
Corrected Model .640(a) 14 046 33.219 000
Intercept 60.901 1 60.901 44273.384 .000
DENSITY 496 2 248 180.422 .000
Depth 137 4 034 24.956 .000
DENSITY * DEPTH .006 8 .001 551 809
Error 041 30 .001
Total 61.581 45

Corrected Total 681 44
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Source of Variation Sum of Squares d.f. Mean Square F-ratio Sig. level
Corrected Model 12.173(a) 14 869 20.906 000
Intercept 2576.344 1 2576.344 61946.338 .000
DENSITY 9.592 2 4.796 115.321 .000
Depth 2312 4 578 13.896 .000
DENSITY * Depth 269 8 034 807 601
Error 1.248 30 042
Total 2589.764 45
Corrected Total 13.420 44

© Sanmsvlnsumzdnaimindleduganisnanes

Source of Variation Sum of Squares d.f. Mean Square F-ratio Sig. level
Corrected Model .009(a) 14 001 28.649 000
Intercept 230 1 230 10691.208 .000
DENSITY 007 2 004 166.764 .000
Depth 001 4 .000 % 16.497 .000
DENSITY ¢ Depth 3.387E-05 8 4.233E-06 989
Error .001 30 2.151E
Total 239 4s 0)

Corrected Total 009(a) 14 \% 28.649 000
(1 SanseamuiiletugAnIINARs) P O>>

Source of Variation Sum of Squares A&t‘\, b Mean Square F-ratio Sig. level
Corrected Model 25.405(a) ('\ 14 1815 527 897
Intercept 310285.286 | 310285.286 90118.929 000
DENSITY 4 2 238 069 933
Depth 2@0‘ 4 5.402 1.569 208
DENSITY * Depth /%le ] 415 121 998
Error 30 3.443
Total @ 310413.983 45
Corrected Total Q\ 128.697 44

4
(8) t‘t’u\lszﬁnimmuﬂnh MBI (CV)

Source of Variation Sum of Squares d.f, Mean Square F-ratio Sig. level
Corrected Model 12.270(a) 14 876 803 659
Intercept 4686.697 ] 4686.697 4295011 .000
DENSITY 031 2 015 014 986
Depth 3.180 4 795 728 580
DENSITY * Depth 9.060 8 1132 1.038 431
Error 32.736 30 1.091
Total 4731.703 45
Correcied Total 45.006 44




-54-

[ »
MINMNHUING 2 fm'ummi'msnanaun‘mﬁunmmuumuimzn11460\:1msmu'[né'1ummmwaa

»
Yauiledudaslassuazanudni

Parameter Estimate Standard Error T Statistic P-value
CONSTANT 1.531740 0.020578 74.4359 0.0001
Density -0.0437333 0.0024773 -17.6536 0.0001
Depth -0.0035478 0.0004291 -8.26831 0.0001

Source Sum of Squares DF Mean Square F-Ratio  P-value
Model 0.629684 2 0.314842 190.01 0.0001
Residual 0.0695939 42 0.001657
Total (Corr.)  0.699278 44

R’=90.05% R’ (adjusted for d.f.) = 89.57%
Standard Error of Est. = .04071

MINMAHUING 3 ﬂhmi’llﬂﬂ ‘Hﬂ'ﬂQQOGUIIUUWUHNWQ‘NOﬂS.M’J'Nﬂ11uwﬁ1ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

mmamn HATITLZININITBY VD

Durbin-Watson statistic = 2.35103

Standard Error T Statistic

Parameter Estimate P-Value
CONSTANT . 35.05450 0.4939010 9@5‘7’48 0.0001
Density -0.701778 0.0543284 -12.9173 0.0001
Depth -0.062283 0. 9 -6.6189 0.0001
Day 1.18034 0.0 103.9 0.0001

~ O
Source Sum of Squares I,){('\\ Mean Square F-Ratio  P-value
Model 0.526254 Q\ 17541.8 3668.64  0.0001
Residual 1271.89 O,}ggs 478154
Total (Corr.)  53897.2_ "a\" 269
R =97.64 % cs’ (a@hﬂ d.f)=97.61% Durbin-Watson statistic = 0.430248
Standard Error ¢ .= 21867

S

MIRMARINT 4 unm‘nmﬂmmsnanommmﬁumama’s’auumm'Jmm'zﬂmnui]wunnnﬂnou
Tauitu ssrdeuTavtFinanh vmmﬁumuquunmm11m~mm uazpwdmi

Parameter Estimate Standard Error T Statistic P-Value
CONSTANT 0.61215 0.0631931 9.68697 0.0001
Den by area -0.00003995  0.00001176 -3.39643 0.0001
Den by volume  -0.02419640  0.00431506 -5.60744 0.0001
Depth 0.00099224  0.00111593 0.88916 0.3764
Diameter 0.00772462  0.00034492 22.3953 0.0001
Source Sum of Squares  DF Mean Square F-Ratio  P-value
Model 8.75012 2.18753 341.65 .0001
Residual 0.544241 0.00640284
Total (Corr.)  9.29436
R’=97.64% R’ (adjusted for d.f)=93.87% Durbin-Watson statistic = 0.97191
Standard Error of Est. = .080018





