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Methawee Rodmongkoldee 2009: Effect of Stocking Density and Water Management
System in Female Broodfish Pond of Walking Catfish (Clarias macrocephalus) after
Synthetic Hormone Injection on Stress and Reproduction. Master of Science
(Aquaculture), Major Field: Aquaculture, Department of Aquaculture. Thesis Advisor:

Assistant Professor Ruangvit Yoonpundh, D.Tech.Sc. 82 pages.

The effects of stocking density and water management system in female broodfish pond
of walking catfish (Clarias macrocephalus) after synthetic hormone injection on stress and
reproduction were studied. Walking catfish were stocked at 5, 10, 15 and 20 female m” in water
flow - through and no water exchange system. The results of the experiments showed that the
cortisol and 173 - estradiol level were not significant differences (p>0.05) between treatments.
The percentage of spawning females was the highest (90 %) when broodfish stocked at 20
female m” in water flow - through system but no significant differences (p>0.05) between
treatments. The hatching rate of eggs was the highest (84.4 %) when broodfish stocked at 20
female m” in water flow - through system. The hatching rate of eggs when broodfish stocked in
water flow - through system was significantly higher (p<0.05) than no water exchange system.
The yolk - absorbed fry was the highest (84.3 %) when broodfish stocked at 10 female m” in
water flow - through system. The yolk - absorbed fry when broodfish stocked in water
flow - through system was significantly higher (p<0.05) than no water exchange system. The
survival rate of broodfish was the highest (95%) when broodfish stocked at 20 female m” in
water flow - through and no water exchange system and the lowest (60%) when broodfish
stocked at 5 female m” in water flow - through system and significantly lower than other
treatments. The results of this study were demonstrated that the stocking density at 20 female
m” in water flow - through system after synthetic hormone injection was suitable for reducing

the mortality of broodfish.
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q‘ a o . [l d‘ [ ] g/ a a)
MINUINN 1 YTaiae3 1w cortisol v auagngeniinlutiessuiniwuuilatazila

AANUMUILUY 5, 10, 15 1A 20 AIADAITIUNAT B IAINDUAATOS 11U

'izumf”n ANNHHINUY USanauaasTay cortisol (ng/l) !ﬂ?'lﬂ
(MINBAITINUNAT) cf?wﬁ 1 cﬁyﬁi 2 Gﬁyﬁ 3
szuuila 5 68.85 46.46 49.25 54.9
10 52.69 108.32 104.32 88.4
15 93.22 97.84 38.89 76.7
20 99.38 15.70 42.18 52.4
seuvia 5 56.34 30.80 40.36 42.5
10 83.97 57.24 50.53 63.9
15 91.63 16.55 15.40 412
20 51.93 44.46 55.37 50.6

d‘ a o . [l d‘ [ 1 oy a a
MI19WUINN 2 YSUdos 1uu cortisol "’U’fNLLiJ‘]Jﬁ"Iﬂﬂ’qfJ“I/]Wﬂil!’UE]iZ‘]J‘]JUHL‘]J‘UL‘]Jﬂllagﬂﬂ

AANUMULUY 5, 10, 15 1T 20 AIADANTIINAT Y NAINAINITAATDS U

7 4271
szui ANUHUIMUY YSanaugesTuu cortisol (ng/l) A
(AINBMTIINAT) it 1 it 2 it 3
seyuila 5 158.36 115.69 92.55 122.2
10 64.45 168.35 98.61 110.5
15 86.90 118.65 146.76 117.4
20 81.26 58.81 75.27 71.8
szuvia 5 162.93 149.86 112.65 141.8
10 84.63 103.02 75.27 87.6
15 136.81 69.50 90.50 98.9

20 121.29 79.88 4941 83.5
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q‘ a o . [l d‘ [ ] g/ a a)
MINUINN 3 YTaae3 I cortisol v auagngeniinlutiessuiniwuuilatazila

AANUHUWUY 5, 10, 15 1AL 20 AIADAITIUNAT A AIINTA 1

'izumf”n ANNHHINUY USanauaasTay cortisol (ng/l) !ﬂ?'lﬂ
(GQII’WI'?)ﬂVJN!Nﬂi) G]?Wﬁ 1 “I;S’J”Iﬁ 2 GI?Wﬁ 3
szuuila 5 126.51 139.23 132.66 132.8
10 105.14 155.00 170.83 143.7
15 172.79 71.94 130.65 125.1
20 38.57 119.02 106.41 88.0
seuvia 5 148.90 295.02 151.58 198.5
10 158.03 164.29 115.88 146.1
15 42.53 125.18 143.28 103.7
20 105.97 62.85 125.58 98.1

H a o ] { Iy ] oy a
MIUING 4 UTuaaes luu 17 - estradiol vouiargngeniinluteszuurimuuile

tazla NANUHUIUY 5, 10, 15 1AL 20 AINDATINAT D 1IAINDUAA

705 Ty
szui ANUHUIMUY Y3unasasiuu 17B - estradiol (pg/ml) inae
(AINDMTIINAT) it 1 it 2 it 3

seyuila 5 8,646.85 4,503.05 5,200.44 6,116.8
10 2,834.41 3,931.39 3,284.65 3,350.2
15 4,503.05 9,443.82 6,885.58 6,944.2
20 5,809.68 8,42.70 8,572.81 5,075.1

szuUla 5 5,165.48 2,195.52 3,861.46 3,740.8
10 3,212.1 2,745.78 11,191.51 5,716.5
15 5,608.62 2,958.64 11,191.51 6,586.3

20 5,343.73 3,884.57 5,114.54 4,780.9
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q‘ a o . ] d‘ 1Y ] 091 af
MINAHUING 5 UTaaes luy 17 - estradiol vouitargngeniinlueszuurimuila
tazdla NANUHULY 5, 10, 15 1A 20 AIABATIUNAT B IAHAINITAA

805 Tuu 7 %2109

szuni ANUHUMUY U3unausesiuu 17B - estradiol (pg/ml) g
(MIABMTIUNAT) it 1 it 2 i 3

sTuula 5 4,897.62 4,390.75 4,076.67 4,455.0
10 3,284.65 2,080.80 2,254.56 2,540.0
15 3,616.21 5,608.62 6,992.76 5,372.5
20 6,729.32 1,399.55 3,907.88 4,012.3

seuvla 5 4,027.42 3,838.53 3,107.32 3,657.8
10 2,050.85 4,930.00 5,033.15 4,004.7
15 5,028.99 3,284.65 4,363.30 4,225.6
20 1,000.31 5,608.62 8,797.87 5,135.6

H a o 1 { Iy ] g‘ a
MINHUING 6 UTaas Iuu17p - estradiol vouiargngeninlueszuuthuuuila

wazila NANUUUILIY 5, 10, 15 1Az 20 FINBAITIUNAT A ¥II015219 1Y

szui ANUHUIMUY Y3unasasium 17B - estradiol (pg/ml) inae
(AINDOMTIINAT) it 1 it 2 it 3

seyuila 5 4,203.56 4,771.13 5,569.63 4,848.1
10 1,873.30 5,894.98 6,678.41 4,815.6
15 5,728.01 5,307.38 5,200.44 5411.9
20 5,492.82 7,102.43 8,132.72 6,909.3

szuUla 5 3,815.82 1,034.66 6,780.82 3,877.1
10 2,990.83 4,833.78 4,560.73 4,128.4
15 6,244.69 8,646.85 5,935.39 6,942.3

20 8,797.87 4,503.05 8,572.81 7,291.2




76

d’ o ] A ] s 2 4 1 1 A o
M319wuIndl 7 Snunitaigngeinngldnezlesidudnmsna ldvewnidagngeninlu

Y [
voszuviwuuilatazlla AANUHUILY 5, 10, 15 1AL 20 AIADAITIUNAT

szuwih ANNHHINUY snnumidafings (M) nlostFun
Fromsamas) it 1 11 2 11 3 mas  myndla
szuuila 5 4 4 4 4 80
10 9 9 7 8.3 83.3
15 14 14 12 13.3 88.9
20 18 18 18 18 90
seuvla 5 5 3 4 4 80
10 7 9 8 8 80
15 14 13 12 13 86.7
20 17 20 16 17.7 88.3

d' o ' a Y o 1A o v 1 g A 9 ]
AITNHNUINN 8 éﬂTL!’J“l«!ul"ll!,'iiJWﬂ! éﬂTL!’J“l«!ul"ll‘i/]“I’\l'ﬂ Llﬁgﬁ)ﬁiWﬂﬁWﬂul"llﬂaw’]‘ﬂ”]JﬂQEmhlﬂiﬂﬂLLﬂJ

A o ' J o o A .
Yagngeniinluveszuuihuuuilatazia NanuruiY 5, 10, 15 1ag 20

AINOAITNINAT
ssoil aoamvusy swanlusuda Wo9) s1laiiiln oM
(MINBA1519 Sl G2 Gm3 a1 g2 dans il
1NA) (%)
52U 5 94 96 98 78 75 79 80.6
i 10 99 98 95 82 80 80 82.9
15 101 95 103 85 82 85 84.3
20 103 105 107 86 90 90 84.4
PEATN] 5 92 98 102 58 60 69 63.9
a 10 97 99 94 65 68 62 67.2
15 105 103 99 72 68 68 67.8

20 110 96 102 80 69 70 71.1




77

m319wuInd 9 $1uluniln Srnugnilaszezgeliuesgy nazdanseavesilagniings
d' Y 1 d' [ 1 31 a\ a d‘ 1
nlannuitagnaeiinluteszumihuuudlanazda Aanuwuiu s, 10,

15 182 20 AINDAITINLNAT

st ALY s1ulaiin Nnugnlm 931
(AINDMI9 sazgdlinnsgy (6) 500

1IN9) 1 cﬁyﬁ?} 2 63 cﬁyﬁ?} 1 cﬁyﬁ?} 2 cﬁyﬁ?} 3 (%)

52U 5 78 75 79 63 63 68 82.9
(a 10 82 80 80 72 65 67 84.3
15 85 82 85 72 69 68 83.6

20 86 90 90 70 79 75 84.2

52U 5 58 60 69 44 43 53 74.8
a 10 65 68 62 49 48 46 74.5
15 72 68 68 53 51 50 74.0

20 80 69 70 59 51 53 74.5

v 1 [ Y
MINHUING 10 uuilagngenseauazdnseaveditlaigngeniinluteszuuii

Q q

T
= ]

uuwlanaza NANUHUILUY 5, 10, 15 1A 20 AIADAITINNAT

izumf”n ANNHHIUY ﬁmmuﬁﬂmﬁiaﬂ (M) 9151500
(ﬁ?ﬁi@ﬂﬁN!ﬁJﬂi) G]?Wﬁ 1 “]?Wﬁ 2 “]?Wﬁ 3 Lﬂéﬂ (%)
szuuila 5 3 3 3 3 80
10 8 8 10 8.7 83.3
15 13 12 12 12.3 88.9
20 19 20 18 19 90
seuvila 5 4 5 5 4.7 80
10 8 10 9 9 80
15 14 14 10 12.7 86.7
20 20 19 18 19 88.3
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v v
MIHUING 11 YSunaeendnuazais (DO) Tutenuillagngessuuiuuuilanazile
NANUAUUUY 5, 10, 15 1A 20 AIADAITIUNAT Y FITLHINNITHNHA

= o ~ o
MINATDT 1uUN 7 ¥ T4

szuuﬁ1 ANNHHINUY DO (mg/l) !ﬂéﬂ
(AINBMTIINAT) it 1 it 2 i 3
szuuila 5 5.50 5.65 5.53 5.56
10 5.47 5.42 5.39 543
15 5.25 5.34 5.38 5.32
20 5.30 5.42 5.36 5.36
szuvla 5 5.03 5.10 4.98 5.04
10 432 4.54 4.48 4.55
15 434 4.23 431 4.29
20 4.08 4.12 4.01 4.10

v Y
M3wINi 12 USinaeendgouazaits (D0) Tuvewnuitlargngeszuntivuuilauazila

AANUNUUY 5, 10, 15 1A 20 AIADATTIUNAT B BIIN1519 1Y

sxumf”n mmﬂmuu'u DO (mg/1) !ﬂéﬂ
(AINBMTIINAT) it 1 it 2 it 3
szuuila 5 5.46 551 5.48 5.48
10 5.79 5.49 5.55 5.61
15 5.40 5.32 5.29 5.34
20 5.38 5.40 5.47 5.42
seuvila 5 2.91 2.97 2.83 2.90
10 2.33 2.44 2.37 2.38
15 2.12 2.09 2.14 2.12

20 1.11 1.03 1.15 1.10
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$ I~ 1 oy ] [ ] g/ af
MW 13 anuilunsa - 419 (pH) veushludewnuudaigageszuutihwuuila
wagtlanANUMUUY 5, 10, 15 1AL 20 AIADATIUNAT B BINTEHINNT

o [ = o ~ o
WANAINITRATDT LUUN 7 ¥ T4

§$1J‘1J1§1 mm‘nmuu'u pH !ﬂéﬂ
(AIABMTIUNAT) it 1 it 2 i 3
szuuila 5 7.59 7.58 7.59 7.58
10 7.62 7.61 7.65 7.62
15 7.60 7.63 7.61 7.61
20 7.60 7.62 7.60 7.60
szuvla 5 7.45 7.43 7.49 7.45
10 7.40 7.39 7.45 7.41
15 7.45 7.41 7.40 7.42
20 7.43 7.41 7.38 7.41

H 3 1 oy 1 o 1 oy a)
ﬂTiNN‘L!'Jﬂﬁ 14 anudunsa - a9 (pH) “lJ’f)x‘l‘Ll"IGlu‘]J’f)WﬂLL‘JJ‘]JﬁWﬂ‘ﬂQﬂi%‘]J‘]Ju%L‘]J‘]JL‘]Jﬂ

razila NANUUUWUY 5, 10, 15 Az 20 HIADATIUNAT B 39013910

sxuufh mmﬂmuu'u pH !ﬂéﬂ
(AINBOMTIINAT) it 1 it 2 it 3
szuuila 5 7.68 7.65 7.67 7.67
10 7.65 7.61 7.69 7.65
15 7.68 7.66 7.69 7.68
20 7.67 7.65 7.70 7.67
seuvila 5 7.36 7.38 7.32 7.35
10 7.37 7.33 7.35 7.35
15 7.35 7.31 7.32 7.33

20 7.32 7.29 7.31 7.31
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i E4 Y v
MINHUING 15 gamgiveuihluieinuitaigngessuinivuudlatazlananumuiniy

v ' 1 19 (% o {
5, 10, 15 i@ 20 AINDAI1TINUAT U FITEHINMINANAINITAADT LUuN

7 4271
‘iz‘U‘U‘IE1 mmﬂmuu'u Temperature (OC) !ﬂéﬂ
(MIABMTUNAT) it 1 it 2 i 3
szuuila 5 29.7 29.8 30.2 29.9
10 31.1 30.7 30.8 30.9
15 30.4 30.5 30.9 30.6
20 30.7 30.2 30.6 30.5
seuvila 5 28.3 28.5 28.2 28.3
10 28.3 28.1 28.0 28.1
15 28.3 28.4 28.2 28.3
20 28.8 28.8 28.3 28.6

v Y 9 1
M3WUINN 16 gl venih lutenuwidaigngeszuiivuulauazila Naw

MWUMLY 5, 10, 15 1A 20 AIADAITIUNAT 8 BI9N15219 19

53‘1J‘]J1§1 ANNHUIMUY Temperature ) méﬂ
(AINBOMTIINAT) it 1 it 2 it 3
szuuila 5 32.0 32.1 31.9 32.0
10 31.9 31.7 32.0 31.9
15 31.9 31.9 32.1 32.0
20 31.8 31.9 31.8 31.8
szuvia 5 29.8 29.5 29.7 29.7
10 29.7 29.6 29.7 29.7
15 29.7 29.9 29.5 29.7

20 29.8 29.8 29.6 29.7
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4 - ~ Yo e H A
MW 17 YSunaenTuitiesdu (TAN) veuih luvevinuilaigngeszuuiiuuuile

wagtaNnANUMUIUY 5, 10, 15 1AL 20 AIADAITIUNAT B BINTEHINNT

o [ = o ~ o
WANBINITRATDT LUUN 7 ¥ T4

seuh ANNHHINUY TAN (mg/l) 1nagy
(MIABMTIUNAT) it 1 it 2 i 3
szuuila 5 N.A. N.A. N.A. N.A.
10 N.A. N.A. N.A. N.A.
15 N.A. N.A. N.A. N.A.
20 N.A. N.A. 0.25 0.08
seuvia 5 2.5 2.5 2.5 2.5
10 2.5 2.5 2.5 2.5
15 2.5 2.5 2.5 2.5
20 2.5 2.5 2.5 2.5

d‘ a ~ g’ [R-% ] g‘ =S
M9 18 Usuanen Tuilesiu (TAN) "’U’f)xiu'lﬁlu‘UfJWﬂLLiJ”]JaW)‘ﬂQEJig‘U‘UHTLL‘UUHJﬂ

tazila NANUUUWUY 5, 10, 15 tag 20 HIADAITIUNAT & 39013219 10

szui ANUHUUY TAN (mg/l) nae
(AINDOMTIINAT) it 1 it 2 it 3

szuuila 5 0.25 NA. 0.25 0.17
10 0.25 0.25 N.A. 0.17
15 0.25 0.25 0.25 0.25
20 0.25 0.25 0.25 0.25

seuvila 5 5 5 5 5
10 5 5 5 5
15 5 5 5 5
20 5 5 5 5
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