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Thesis Effect of water exchange on the growth, survival rate and gill histology

of yellow mystus (Hemibagrus nemurus Valenciennes, 1840)
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ABSTRACT

The experiment was studied on nursing yellow mystus (Hemibagrus nemurus Valenciennes,
1840) in changed pH water. The aims of experiment were to study on the effect of water
exchange rate on growth and gill histology of yellow mystus. The experiment was designed in
Completely randomized design (CRD), the water exchange rate 4 treatments: 0.0, 0.5, 1.0 and 1.5

liters per minute. The weight 0.45+0.01 g of yellow mystus, 50 fish per treatment was nursed for
30 days. The results showed that the weight 8.69+0.45 g, length 12.46+0.17 cm, survival rate
87.71+4.41% and gill histology of yellow mystus were the best at the water exchange rate 1.5
liters per minute. There were significantly difference (P<0.05). Water quality during the
experiment was temperature 28.1 to 29.2 °C pH 3.0 to 7.1 and dissolved oxygen 6.0 to 6.5
milligrams per liter. The gill histology, gill lamellae and epithelium cell of yellow mystus in the
tanks, water exchange rate 0.0 liters per minute had the most abnormal gill histology. The
increasing water exchange rate could decrease abnormal gill histology due to water exchange
rates 1.0 and 1.5 liters per minute could control the pH range 6.0-7.1. There were significantly
difference (P<0.05) from the water exchange rate of 0.0 and 0.5 liters per minute which decreased
the pH range 3.0-4.0, which affected the gill histology. gill lamellae and epithelium cell of yellow
mystus, survival rate 0.00+0.00% and 50.48+4.08%, respectively. The results showed that the
water exchange rate could control the pH affected the gill histology, growth and survival rate of

yellow mystus.
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. - # &
3.4.2 msvdariwazmsunsnnnlumeluiowe
o é’ A Y g Y %’ Ll 1 9/ @ ?IJJ o o T 1
11 cassette toBRNIAN Iaa i Ivarmuaa wiv 1-3 31109 1nuua 19/

2 v 3 ﬁ' A ¥ A . . @ 1 cgiJ
TUABUMIVIALI08AMUBIED IaelHnToe automatic tissue processor fane 1T

1. uwdesnaly  50% ueanoded U 05-1 F2Tug
2. waeesalu 70%  ueanoded U 05-1 ¥11ug
3. uadedaly 95% ueanesed I U 05-1 ¥11ug

4. nadreeall 95% ueanedes I U 05-1 11ug

5. pwedely 95% ueanesed 11w 05-1 ¥11ug



23

6. uxadesaly  100% ueanseEed I U 05-1 71w
7. uxadesely  100% weanosed I U 05-1 %219

8. uweesnalu  100% ueanesed II WU 05-1 luq

9.  u¥a0819lu  chloroform I U 1 1T
10. u¥@208191u  chloroform II Wy 1 #1114
1. 0¥@08191u  melted paraffin I wie 1-15 9T
12, u¥A08191u  melted paraffin 11 wmu 2 #2119

3.4.3. 115 embedding

Bon mold FuAUEE HIVUIAIMINL AUNIFIBE N IRLMTITY 1d0t 19090117
cassette Taaa11Tu mold uazile cassette HymsWudmantton i luugdiiuliudaazuny
panUIAL block 1RTVMIA R BdI shdede I ushdu

o A A
3.4.4. MaaatHoLEe

[
)

o o v a1 ey o Y = = ' . v
U1 block AIDUNINUBLAUILDIVIAAAIUATDINDNLTHNIT microtome 1Wﬂ31ﬂﬁu1ﬂ]ﬂﬂ

£ .3 A P & i
Wewelssw 5-6 Tunsen avsdmeaaliniiiligangll 45-50 ssrnaaidoa 19 slide 0

u

y o oA o2 ya o & v o o 4
arentenIegysaivuu ldaudeiunse e uaziirhieliuuniesgu
o = = [ o ) 1
o lad (slide warmer ) Quivah 45-50 oemuwades uu 1 Ju uaavai ldeudas lal
an Yy oA : A
AHN38NT Haematoxylin 11ag Eosin

2

[ P s 1 =Y 9/ =t :i’
U1 silde AIDYNHIAUUUNTIDUTAIN :

1. xylene—2 34 ATI8Y2-3 WIN
21 absolute alcohol — 2 7159 7902 23 W

g 3 o =1
3. 95 1la519%ua alcohol 2-3 UM
4. 70 losiFud alcohol 2-3 ¥
5. haematoxylin 5-10 U

] o Qr a A
6. a1 lua audunmruaih
7. eosin 4-8 W

42 o ' ' o o
8. 70 L‘l.l'(‘]'i!,“]juﬁ alcohol PN DYWITIALITY 2-3 A73

9. 95 nlofiGud alcohol asaz 23
10. absolute alcohol 2 ﬂ%ﬂ 2-3 w1
11. absolute alcohol + xylene 1:1 2-3 wi
12.  xylene — 2 changes 2-3 WA

13.  mount slide A8 permount

o = = = a -ﬂ 3
14. M slide lilasaaganuialnAviensnaeumsndoumlasvessadiiiome
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3.5 mafivdeya
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=R L = = 2 v o -] T 2
Hunndnvaznnsanwvsarisngnilainamasinng laan1as Tasiuneumaniold
nNde19anT3e (Yashpal et al. 2005)
HuninanuAalnanisuenuaze Suazameolu lusennansnaaes dunneinsaailnaly
Yauazganinaasd Tagns19aeuszH119ns We11ms sagdunadnyazauialnd

AMeuen 1aun MaNa1Naurane 8IS eUnN

a < 9/
3.6 MIINTIZviveya
-3 ar at ’ % )
idayaimin anuegate dasimsseanie uasasonanini1 i dimsziany
wlsdsamazfSsuneununfeT LI NYANTINAGBY AI835 Duncan’s multiple range test

a o o
Tilsunsupeufiunesdusagil SPSS version 16
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WHan13InNeang

o o A ) = oo A 1 o
4.1 @mﬂ'I‘INLHm”mﬂﬂ1§'ﬂH‘U'Iilgﬂ‘l]ﬂ'lﬂﬂﬁ‘iﬂf)ﬁclﬂﬂﬂin‘ljﬁﬂuﬂ1ﬂu1ﬂ!!ﬂﬂﬂ1\‘lﬂu

'
3 A

wansnInanmiig 1 lunseyuagnlanamdeslusasnmsnldoudiei
uaneami 4 sz dun Tinldoudievh nlasudiothsedn 0.5.1.0 naz1.s aasaound flu
szeza1 30 Su Ims@uoimeadluihduniesfoins udassemiisasmsnlaeudied
391 asndeugunimh 16un guugivr mesndinuiazatsluh anudlunsaiiudi
N0 5 iednusannmsauTa sasinssenae mnﬂ%‘auuﬂaawm%ﬂmwm%ﬂmmgﬂ
arnamass NanIsnAaeIwLM

4.1.1 AU

| i ¥ o @
i]r]ﬂﬂTi“V'lﬂﬂﬂ\'ii’]H“]J"lﬂQﬂ‘].]ﬂ'lﬂﬂmgﬂﬂT]?JB@]ﬂﬂ'liLﬂflﬂuﬂ'lﬂu'lﬁNﬂu ARDANIINANDY

1
= ' 1 1

1 =Y %‘ o 1 ey 1 95 =)
W19 Qurpiveuhindalaluganisnaas i lunldeudieni Taogszning 27.60£0.57-

29.00+0.05 o3IFUABEE ATINITaeNa1811 0.5 ANTABHIN TA10YTZHIN 27.90£0.57-
29.00+0.05 B4FIERAIFU 931N AeU1811 1.0 AnTae N UA10gizrIg 28.20£0.57 -

i s 1 J
29.00:£0.0504fNI GO Hazon T 1Naasuneul 1.5 ansaeui 10852114 28.90+0.57-

U

29.00-:0.05 DIFL AT (Gl'l’i"lﬂ‘ﬁ 1)

= a A a ¥ dquw A A w =
F13149N 1 Qmﬁﬂuﬂlﬂﬁﬂ (DA DLH BITT) Tﬂﬂu’]ﬂlﬂfﬂuﬂ’]ﬁgﬂﬂﬁjﬂﬂ!ﬂﬁﬂﬂ ﬂ@ﬂi’lﬂ’]ﬁlﬂﬂﬂu

g U a ot
D181199A U T2821981 30 AU

manlaeu szaznm lumsoyua (fu)
' 3
AR
(@a5/417)
0 5 10 15 20 25 30
0.0 29.00£0.05°  28.00:0.57" 28.60=0.57° 28.60+0.57° 28.40+057 28.26£031° 27.60+0.57"
0.5 29.0040.05°  28.9040.57°  29.06:0.33"  28.70£0.57°  28.60£0.57° 28.2040.57°  27.90+0.57"
1.0 29.00£0.05"  28.80+0.57" 29.30+0.57° 28.60£0.57" 28.70£0.57° 28.10£0.57° 28.20:0.57°
1.5 29.00£0.05°  28.60£0.57" 29.10£0.57° 28.90:0.57° 28.90+0.57° 28.90+057° 28.90+0.57°

vneme Aundsimnudissnuanesengeiaenuluiuiuew@enny uaasninnm

@ o w =

UANANDENINBT AN DA (p<0.05)
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4.1.2 YSunawendaunazaisluin
‘3’ 1 g ﬂ', 1 -7 Q
1nmsnaasdeyagnlanamieslusarinmsaldsunietiifiareny aaeariinig
1 =N = C!I sn’ Ciw Y t:i'. ] c; 1 o A 1 1
naaed nud Winaeenduuiazatwlnhnia ldluganisnaassi hinlasunioi dreg

T = =Y o =Y as H 1 %:1 = 1 1 1
FTHIN 5.20+0.28-6.80+0.57 Haansu/ans oas1msilasunisii 0.5 ans/uh Ia10gseHIng

a

= o =]

a  w = { 1 ¥ a 1 [ 1
5.80+0.57-6.80+0.57 daansu/ans onsn1slagunienn 1.0 aa3/uin Un1ogsenng

o d' T g = S 41 ) 1
6.00+£0.57-6.80+0.57 Haaniw/ans uazoniniaasunienl 1.5 aas/uin HUATBYITHIN

6.20£0.57-6.80+£0.57 Haansu/an3 (M135199 2)

H = =) -~ 2 = A A o oA I
ma9i 2 Psinweendouiazarelminnde (aaniw/aas) veuihildeyuiagnilal

C; o/ C; 1 g 1 o Q.
ﬂﬂmﬁﬂ\‘mﬂﬁﬂﬂ"ﬁlﬂﬁEIM‘E]'IEF‘LA']G]Nﬂ‘L! Tuszeznal 30

manlasu szyziaT lumaouLa (11)
e
@n3/117)
0 5 10 15 20 25 30
0.0 6.80£0.57"  6.48+0.05"  6.40+0.57"  6.20£0.57" 5.80+0.15" 5.60+0.57" 5.20+0.28"
0.5 6802057  6.52+0.05" 6502057  6.45+057  6.30£0.57 625:028° 5.80+0.57"
1.0 6.8040.57°  6.5820.05° " 6.53+0,57° 6404057  6.35¢0.28"  6.30=0.57"  6.00+0.57°
1.5 6.8040.57" 6.60+0.05"  6.55:0.57"  6.5050.57°  6.30+0.57" 6.40£0.57" 6.20+0.57°

Vg ANnasiMnUAws e NS IRguRdanu luiuanewdenu uaasiiiina

o o =

UANATDYNAUIF AN IEDA (p<0.05)

o

4.1.3 anuiunsaiuag

{ 1 30J 4 T l]J o
nansnaneseyiagniainamtedludnsimudsumeiinaenu aasaiinig

1 [~ 1 c!l. w ) Vg c!l. 1 cq' 1 % = ] I
naaos wu anwilunsa-areidaldluganisnaassi ldnldeuniet laegszning
o H 1 %‘ = 1 1 1
3.00£0.05-7.1£0.57 8931 31/A8ua1811 0.5 @n3/UIT VA1DYILTHIN 4.00£0.11-7.120.57
= 1 s = = T 1 1 @ = T
8n31M3)asua1e1l 1.0 8a5/ai UA19gIE1HI 6.10+0.08-7.1+0.57 uazdnsinsnlasunis

=

11 1.5 8n3/409 UA108521 I 6.40+0.12-7.120.57 (11317 3)
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c; < 1 a 5c: = ) = o w P 1
MmN 3 Anudlunia-arunae (pH) veuhn ldeyinagnilanamaesnsanmsulasunie

¥ 1 2 e
HWIANAU 78821701 30 71U

nsulaeu szoza1 lunmseyuIa ()

01817

@n3/17%) 0 5 10 15 20 25 30

0.0 7.1£0.57°  6.16+0.08" 5.20+0.66" 5.33+0.33" 3.80+0.11° 3.56+0.12° 3.00+0.05"
0.5 7.140.57"  7.00£0.05° 6.86+0.66° 5.86+0.06" 5.80+0.05° 5.03+0.14° 4.00£0.11"
1.0 714057 7.0320.03° 7.00:0.57° 6.70+0.05° 6.33£0.08° 6.2020.57° 6.10+0.08°
1.5 71057 7.03:0.03°  7.00£0.57° 6.90£0.05° 6.83:0.08° 6.80£0.57" 6.40+0.12°

1 y {0 v o o/ o ! a = o =)
HUUINR ﬂ'llﬂaEJ'ﬁﬂ’}ﬂTJﬂ’JEJ@ﬂHﬁ'ﬂ'ﬂeﬂﬂ\'lﬂﬁ]Hﬁﬂ?\iﬂHiHMU')Uﬂutﬂﬁl’Jﬂu LEANIUAIN

@

uANENIBENUETIAYNIIADA (p<0.05)

42 madula saaimsseams tazmsrldaumlasnenamvinionvesgnian

[l

= = o d' ' :’ o
narvanalumssyinanoasImalasumarhsgaunigg
4.2.1 nHNDAsgaThele T UgANINAGDS
nnmineaedoyuagnilamamassluganinmanlasumeniszauaienu 4 szau
Y 1 = 1 S = 1 o) o a A d o
1 Tunlasunini nldeuswihaze 0.5, 1.0 waz 1.5 fasand Wuszezinat 30 Su gn

= =l qu LY .:i 2 Y 1 o @ 1 = ~
Uanamaosihminmasis uaLmINY 045 + 0.0 AU WUNM QﬂﬂﬁWﬂﬂL“ﬁﬂﬁNﬂ'ﬂl&lUTﬂiu

! A

= 1 3 a =, o ~ s w A i "o
seAumsuldeunien 1.5 aas/aunit Imsnsg@ulaafige deilimindumaoniny 8.69

a
¥

@ 9 & oA 3 w o ' 3 '
0.44 n5u 509091 laungnilanamassneyunalinhszaumsaeunieii 1.0, 0.5 uag il
r:;. T "é" =1 g -7 r:‘ { 1 %) a -7
Imslasunien Taglih v nmaeaaamIoy 7.04 + 022 0510, 5.71 + 0.35 N1 LA 4.16 +
¥ { 1 %; 6 Qs ¢ﬂl 4 [-¥ = T E=1 sﬂJ L7
0.23 N3u MWD Fannszaunsnlasumeiludaiisanuinadensan Taduimin

il asvesgnlanamasedaliied Ay et (15199 4 uaznmd 5)
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=;. 3.! o = Qs = = o = ' % ' o
19799 4 UHUNmRaY (N5N) SU'ENQﬂﬂﬂ'lﬂﬂl“lfiﬁ'ﬂ\“l‘l’lﬂigﬂ'lﬁaluﬂﬂi'lﬂﬁl‘]_]flﬂuﬂ"lﬂu'lﬂ'l\iﬂu

F¥azIaT 30 U

mawlaen szozal lumseuuia (Tu)

: 3 HWIHUNRAY
ARl

= v

R L udu (nw)

(GEEATRID)] 5 10 15 20 25 30
0.0 0.45+000"  1.2540.02" 1.62£0.21"  2.3120.05"  2.69+0.34"  3.56£0.14"  4.16£0.23°
0.5 0.45£0.00° 135:0.08° 1914003 2.67£0.14° 3.09+0.07° 431£035" 571035
1.0 0.45+000" 1.55£0.09° 2.45+0.08° 3.53x0.10° 3.88+008° 554+0.67°  7.04£022°

1.5 0.45+£0.00°  1.78£0.10°  2.83+0.09° 3.8420.26"  4.81 +0.14°  7.14:020°  8.69+0 44"

T T
o w Y o w @ =

MUY AURAENMNUAE8NYINBIBINOENAA NN THULIL WRAIINY LEAIIAY

@

HANA19BE1 TN AT DA (p<0.05)

10,0 T
a,ﬁ 80 Vi FF‘,;;E:
E W\ S
ag Y \
= 4.0 3 i
¥ 20 + o
0.0

0.0 0.5 1.0 L5

o = ! g = =
on31nN1siasunieun (AN3/UIN)

d‘. o d’ 1 g 1 3°J @ =)
HNN S Wﬁ“ﬂﬂ%]ﬁ‘i'lﬂ'liﬂj'ﬂEJuﬂ'IfJu’lﬂ'ﬂu'lﬂuﬂ‘UﬂQQﬂﬂﬁ?ﬂﬂlﬁﬁﬂ\i
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422 ANNETANALTAMBIBTUTANITNATD
nnmsnaasseyiagnlanamiaesludgarimaasunioiiszauaieny 4 szau
Y 1 A 1 ¥ = 1 2 W a o o @
Tdun lunlaguaien alasusieinszdu 0.5, 1.0 wag 1.5 aas/unit Auszozna 30 Tu gn

UanamasslinnuenmasTuaumIny 3.43 £ 0.0 wufwas wu gnilanamiaesi

| A A

i ) = 1 ¥ = = a = A A =
ﬂuUWaGluu‘lizﬂUﬂ‘liLﬂaEJ‘LEE]‘IEJ‘L!"I L.5ami/uUn Nﬂ—lﬁ'LWUIﬁﬂﬂﬁﬂ ADUANNYNINNIRNAY

q

v
=

1w = ' ’é s H
MU 12,45 £ 0.17 wrudwas seasn ldungnianamaesieyuialumitszaunisalaou

q

U %’ (=) { 1 ?,’ = = 1T

21811 1.0, 0.5 uay lulinsulasusieni Taglianue1uiumasniny 11.41 + 0.49, 10.6 +
=y o [-%3 L s H 1 ic’ d‘ 1 s 1

0.56 1Az 9.28 + 0.40 IFUAWAT AWEIAD FaNnszaUMIlasunieifialnuiinanons

@y Taduanueimasvesgnlanamaeseaniisdyn1eana (a15190 5 waznwi 6)

= e = a4 ; Y = 3
M99 5 ANNEIRAY (FUNINNT) ‘U'ﬂ\igﬂﬂﬁ"lﬂﬂmﬁﬂ\?‘l’lﬁlHﬂ’lﬁilﬁ&ﬂﬂﬂﬁ!ﬂﬁEJL!E]"IEJH'I

AN T2UAT 30 11
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nmanlaoy - Amne@g szozim lumsouna (1)
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DIUUN LTUAU
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0.0 3.43 £0.00°  4.88+£0.06" = 5.5420.17°  6.66£0.13°  7.07+0.31° 821022 928 +0.40°
0.5 3.43+0.00* 4.9340.19°  6.1640.06° 6.83+0.05° 7224006  9.04+031°  10.6+0.56
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7] 9 9 a =1

NIBIE AURTENIINUATBDNBINBIDINGBNA1NU TuuI U RN LEaINAY

o

UANA1BE NN HETAYNIITA (p<0.05)
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= o :i s o A A o =
AN 6 DATINITIDAAURNAE (Lﬂ'@ﬂ“ﬁu@]) m@ﬁ@ﬂﬂﬁﬁlﬂﬂﬁﬂ@ﬂﬁﬂﬂuﬂqaﬁlu'E'JWTIﬂ”IﬁL']JﬂUN

1 Bﬂ’ 1 s ar
DYUIR NN 3882101 30 U

msulaeu BA5IN5TOR .,,
szuzm lunsouTa (1)

i ¥ A w
Rl MUTUNU
@asanin) esiius) 5 10 15 20 25 30
0.0 100 + 0.00" 99.07£0.06"  95.92+1.2"  79.48+1.8"  57.94+£5.0° 32.85%3.5°  0.00£0.00°
0.5 100 £0.00°  9936£0.167 97.65+0.3"  83.66+2.2"  73.74+42"  63.26:3.0°  50.48+4.0°
1.0 100 £0.00°  99.6340.11°  98.49+£0.2°  92.66+2.3° 89.64+1.1° 85.14+1.7° 71.74+1.0°
1.5 100+ 0.00°  99.82+0.05°  99.0040.1"  96.66+0.8"  94.58+1.1° 93.00+1.0" 92.04=1.1°

nueg AuRasNMNuMmednEIMEIIngERaeiu luIue ReM uaasninnu
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HANANIRENTUBTAYNINADA (p<0.05)
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4.2.4 wavasdanmsulasumeisemsnldsumlasnenanmmlenvesgnim
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Aas/and (mwh 8B) Mldnnuniunsa-a1s anaeglurie 3.0-4.0 Fuiuaunaviliwes
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gmrienveslainaaesllanyazialng

dl o = =) = :;. @ ::; 1 ’o‘ ' @
NN 8 ﬁﬂ’ng‘INEJ’l‘ﬁﬁﬂ'I'W!‘I"N'E!ﬂ‘l]?]ﬁﬂﬁ"lﬂﬂl‘l’iﬁﬂﬂ’l@lg‘].l'lﬁ11!@?51'5']ﬂ"|i!,ﬂﬂUuﬂ'IEJuWI"Nﬂu
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(C) 1.0 an5/419 Han¥ae gill lamellae VIIEIUFONNY (X200)

(D) 1.5 an5/11% anyae gill lamellae Una (X200)
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1 0.45 1.22 1.62 245 2.83 3510 3.900
FARILAN 2 0.45 1.26 1.84 2.36 2.95 3.73 4.3
(0) 3 0.45 1.27 1.41 295 1| 3.45 435
i 0.45 1.22 1.62 2.32 2.83 3.51 3.90
1 0.45 1.29 1.88 2.65 3.00 4.52 5.43
0.5 2 0.45 1.45 1.94 2.83 3.15 3.91 5.59
3 0.45 131 1.93 2.55 3.12 4.52 6.11
Mmae 0.45 1.29 1.88 2.65 3.00 4,52 5.43
1 0.45 1.54 2.54 343 3.84 5.36 6.86
1 i 0.45 1.65 237 3.53 3.98 4.98 6.98
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3 0.45 1.90 2.90 4.10 465 7.27 8.27
e 0.45 1.69 2.87 3.57 486 6.91 9.16
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(0) 3 3.43 4.96 5.46 6.64 6.77 7.95 8.85
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1 3.43 5.01 5.88 6.89 7.16 8.70 9.95
05 2 3.43 471 5.78 6.78 TR 9.10 10.90
3 3.43 5.07 5.75 6.84 7.29 9.33 10.95
wae 343 4.93 6.16 6.83 T 9.04 10.6
1 3.43 5.85 6.53 7.30 7.89 9.80 11.96
1 2 3.43 5.84 6.64 7.45 7.88 10.90 11.25
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FANIUAY 2 100 99.11 95.56 77.34 54.70 29.33 0
(0) 3 100 99.00 94.89 80.34 55.34 32.78 0
Lﬂéﬂ 100 99.07 95.92 79.48 57.94 32.85 0
1 100 99.33 98.00 85.78 70.34 60.80 50.40
0.5 g 100 99.22 97.60 83.89 72.33 66.66 54.60
3 100 99.54 9733 81.33 78.56 62.34 46.44
méﬂ 100 99.36 97.65 83.66 73.74 63.26 50.48
1 100 99.67 08.22 94 .65 90.67 86.56 70.78
1 2 100 99.72 98.70 0333 89.92 83.22 72.84
3 100 99.50 98.56 90.00 88.33 85.64 71.60
Lﬂﬁlﬂ 100 99.63 98.49 92.66 89.64 85.14 71.74
1 100 99.88 98.89 97.56 95.56 92.00 90.89
15 Z 100 99.78 99.00 95.78 94.86 91.11 89.56
3 100 99.80 99.11 96.66 93.33 90.89 82.67

may 100 99.82 99 96.66 94.58 95 92.04
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