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ABSTRACT

In Vietnam, the giant freshwater prawn (Macrobrachium rosenbergii) is
reared mainly in the Mekong Delta, especially in ponds, garden canals and
paddy fields including low pH areas; and is potential species of the
freshwater aquaculture. The effects of pH on the giant freshwater prawn was
carried out to determine the upper and lower pH threshold of this species. In
addition, hemolymphosmolality and glucose concentration; molting cycle,
growth and survival rate of the prawns were also investigated at different pH
water levels. The results of the studies showed that the upper and lower pH
threshold of this species in three hours of exposure were 3 and 11; the
hemolymph osmolality fluctuated from 370 mOsm/kg to 430 mOsm/kg,; while
the glucose concentrations peaked at pH=5.5 (12.1-31.6 mg/mL) and pH=6.0
(8.43-29.1 mg/mL). After 70 days of rearing, the growth of prawns was fastest
at pH=8.0 (15.240.05g), the daily weight gain was 0.08+0.00 mg/day, the
molting cycle at pH=7.0 and 8.0 was 12 days; and the survival rate was
100% at pH=8.0. The results of this experiment indicated that the giant
frshwater prawn grows well in the water environment with a range of pH
from 7.0 to 9.0; if the pH out of this range the physiology and growth are
affected.

TOM TAT

O Viét Nam, tém cang xanh (Macrobrachium rosenbergii) dwoc nudi  phé bién
o Bong bang song Cuu Long ma nhiéu nhat la nuéi trong ao, ruong lua,
muong viron ké ca ¢ ving bi nhiém phén nhe; va la doi twong tiém nang ciia
nghé nuéi trong thity san nuée ngot. Nghién cieu nay dwoc thwe hién nham tim
ra kha nang chiu dung pH cao va pH thap cia tém, sw thay doi dp sudt tham
thdu (ASTT) va ham lwong glucose trong mau, chu ky Iot xdc, tang truéng va
1y 16 song cua tom & gid tri pH khdc nhau. Két qua nghién ciru cho thay kha
néng chiu dung pH cao cua tém la 11 va pH thap la 3. Cdc chi tiéu sinh Iy
nhw ASTT trong khodng 373 mOsm/kg dén 430 mOsm/kg; ham heong glucose
trong mdu tang cao nhdt & nghiém thirc pH=5,5 (12,1-31,6 mg/100 mL) va
pH=6,0 (8,43-29,1 mg/100 mL). Tang trucng khoi lwong sau 70 ngdy nudi
cao nhat ¢ pH=8,0 la 152+0,05 g/con, ting trucng theo ngay (DWG) la
0,08+0,00 mg/ngay. Chu ky 16t xdc cia tém sau 70 ngdy nuéi on dinh &
pH=7,0 va 8,0 la 12 ngay. Ty I¢ song ciia tom & pH=8,0 la 100%. Két qua
nghién ciru khang dinh khoang pH thich hop trong nudi tém cang xanh la tir
7,0-9,0 va t6i wu nhat la pH=38,0. Cdc gid tri pH nam ngodi gidi han nay cé
danh hiéng dén tang trudng cia tém cang xanh.
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1 GIOI THIEU

Tom cang xanh Macrobrachium rosenbergii 1a
loai ¢6 kich thudc 16n nhét trong sé cac loai tom
nude ngot. Tém phan bd chi yéu & song, rach, cira
song ving nhiét d4i va can nhiét d6i, An D6 - Thai
Binh Duong. O Viét Nam, tdm cang xanh phéan b
chu yéu ¢ cac tinh Nam B9, dic biét 1a ¢ ving
Pong bang séng Ctru Long (PBSCL) (Nguyén
Thanh Phuong va ctv. 2003) va hién dang duoc
nudi phé bién trong ao, muong vuon, dac biét 1a
trén ruong lta & ving ngp 1i thudc cac tinh Ddng
Thép, An Giang va Can Tho. Theo New (1995) thi
tom cang xanh sinh truéng va phat trién tbt trong
diéu kién nhiét do 1a 29-31°C va pH la 7,0-8,5; vi
thé ving nudi tom cang xanh thuong 1a nhiing
vung c6 diéu kién moi trueong thuan loi, dac biét la
pH. Tuy nhién, & PBSCL c¢6 nhiéu ving bi nhim
phén, pH dit va nudc thip,... dang dugc khai thac
cho céac hoat dong nong nghiép nhu trong lta mua,
nudi ca déng,... va duogc cai tao dé pH dat muc
nhit cho phat trién nudi cac loai khac co gia tri
kinh té cao, trong d6 c6 tom cang xanh. Tuy nhién,
giap xac la loai rat nhay cam vd&i moi truong, déc
biét 14 mdi trudng c6 pH thip. Theo Allan and
Maguire (1992) thi pH nuéc thip 1am cham sy sinh
truong cua tdm su (Penaeus monodon). pH nudc
thip ciing 1am cham chu ky 16t xac va giam sinh
truong ¢ tom cang xanh (M. rosenbergii) va gia tri
LCs0-96 giod cia pH trén tom cang xanh la
4,08(Cheng et. al., 2003; Chen and Chen 2003).
pH khong thuén loi lam r6i loan qua trinh diéu hoa
ion & tom Procambarus clarkii va tdom st (Penaeus
monodon) (Morgan and McMahon, 1982; Allan
and Maguire, 1992). Gia tri pH thap hodc cao déu
anh huong x4u dén sy phat trién cia phoi va ty 18
nd cua tom cang xanh trong cac trai wong (Law et
al, 2002). Céc nghién ctru sdu vé thay doi sinh 1y,
16t xac va tang trudng cia tom cang xanh nudi
trong diéu kién pH khac nhau can duoc tiép tuc
nghién clru dé cung cip co sé khoa hoc cho phat
trién cac giai phap nu6i tdm cang xanh trong didu
kién pH thap.

2 PHUONGPHAP NGHIEN CUU

Tom cang xanh (Macrobrachium rosenbergii)
chon nghién ciru 14 tdm sinh san nhén tao c6 khoi
luong 8-10 g/con duoc mua tai cac trai san Xuét
gidng t6m & thanh phd Can Thor. Tém duoc thun
dudng trong bé composite 2 m® ¢é suc khi lién tuc
va dugc cho an thirc dn ca tuoi két hop thic an
cong nghiép trong hai tuan dé tom quen véi diéu
kién méi truong bé nudi trude khi thi nghiém. Tom
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chon thi nghiém ¢6 kich ¢& dong déu, khoe manh
va khong c6 dau hiéu bénh 1y.

2.1 Thi nghiém xac dinh giéi han chiu dung
pH ciia tom

Gi6i han chiu dung pH cua tom dugc xac dinh
qua hai thi nghiém. Thi nghiém th nhét xac dinh
gidi han chiu dyng dudi cia tom duogc thyc hién
qua chon ngiu nhién 60 tom tir bé thuan dudng dé
b tri vao 3 b& 200 L (chtra 150 L nuéc), 20 con/bé
(3 1an 1ap lai). Nudc bé thi nghiém duoc chuan bi
trude ¢6 pH bang 7 va suc khi lién tuc, sau d6 mdi
3 gio giam 0,5 don vi pH va theo ddi tom khi thdy
>50% tom trong bé chét thi ghi nhan gia tri pH va
thoi gian tom chét. Thi nghiém thtr hai x4c dinh
ngudng trén dugc thuc hién twong tu nhu thi
nghiém thir nhat nhung mdi 3 giod tang 0,5 don vi
pH va theo dai khi >50% tom trong bé chét thi ghi
nhan gia trj pH va thoi gian tém chét. Trong thoi
gian thi nhiém thi nhiét d6 nudc giit 6n dinh
28+0,2°C.

Diéu chinh tang pH bang dung dich NaOH IN
pha lodng va diéu chinh giam pH bing dung dich
HCI IN pha loang. Dung dich NaOH hay HCI
dugc pha loang voi nudc thi nghiém va cho vao bé
tir ttr két hop vé6i suc khi manh dé hoa chét hoa tan
nhanh vao nudc nudi tdm ma khong giy ting hay
giam dot bién pH lam anh huong tom. St dung
may do pH (may 556 YSI) d&é kiém tra gia tri pH
theo tung nghiém thirc.

2.2 Khao sat sy thay déi ap suét thim thiu
va ham lwgng glucose trong mau tém nudi ¢ cac
gia tri pH khac nhau

Thi nghiém dugc tién hanh & cic gia tri pH
gém 5,5; 6,0; 7,0; 8,0; 8,5; 9,0 va 2 gia tri pH thép
nhit (pH=3,0) va cao nhat (pH=11,0). Thi nghiém
dugc bd tri hoan toan ngiu nhién trong bé
composite 200 L, mdi bé chira 150 L nude. Moi gia
tri pH duoc lap lai 3 bé, mdi bé gom 6 tom duoc
nudi trong tung 6 ludi riéng. Thi nghiém keo dai
29 ngay va bé duge suc khi lién tuc trong thoi gian
thi nghiém. Nué6c trong bé duoc thay 30% mdi 7
ngdy va bé ciing dwoc hut cin hing ngay vao budi
sang. Tom duoc cho an mdi ngdy 2 lan bang thuc
an vién cong nghi¢p (Tomboy 40% dam), ca tuoi
hodc trin chi; cho tdm an thirc n vién vao budi
sang va thirc dn tuoi vao budi chiéu. Gia tri pH
dugc kiém tra ngay 2 1an (8 gio sang va 16 gio
chiéu) dé diéu chinh nham dam bao dat gia tri pH
nhur thiét ké cta nghiém thirc.

Méu tém dugc thu bang kim tiém ¢ tim hodc
goc chan nguc s6 2 vao cac thoi diém gom 3 gio, 7
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ngay, 14 ngdy, 21 ngay va 28 ngay. Mdi nghiém
thirc thu 9 tom (3 con/bé) va thu luan phién; tom
thu miu mau xong tha lai nudi tiép. Méau tom dugc
lay khoang 40-50 pL cho vao tuyp eppendorf 0,5
mL, trt & nhiét 40 -80°C dung to &m su
(NUAIRE, USA) khoang 20-30 ngay dé do 4p sut
thim thdu (sit dung may Osmometer Fiske One—
Ten cua USA) va ham lugng glucose (phuong
phap Hugget and Nixon, 1957). Trong thoi gian thi
nghiém xac dinh nhiét d§ va oxy hoa tan dugc do 2
lan/ngay st dung may do (HANNA Hi 9146,
Rumani). Céc chi tiéu duoc do 1 1an/tuan bao gom
TAN do theo phuong phap Indolphenol Blue
(APHA et al, 1995); NOy” theo phuong phéap
Diazonium (APHA et al, 1995); va NOstheo
phuong phéap khtr Salycilate (APHA ef al, 1995).

2.3 Xac dinh chu ky 10t xac, tang trwéng va
ty 1é séng ctia tdm nudi & cac pH khac nhau

Thi nghiém duoc tién hanh & cac gia tri pH 5,5;
6,0; 7,0; 8,0; 8,5 va 9,0; va dugc bd tri hoan toan
ngau nhién trong bé composite 200 L (mdi bé chira
150 L nudc). Mai gia tri pH duge lap lai 3 bé, mdi
bé 6 tdm nudi riéng trong cac 6 ludi. Thi nghiém
thyuc hién trong 70 ngay va bé duoc suc khi lién tuc
trong thoi gian thi nghiém. Quan 1y bé thi nghiém
duogc thyc hién nhu thi nghiém khao sat thay déi ap
suat thim thiu va ham luong glucose trong méau
tom nudi & cac gia tri pH khac nhau (muyc 2b).
Khéi lugng cua tat ca tom dwoc xac dinh mdi 2
tuan sir dung can c6 do chinh xac 0,01 g; ghi nhan
sO tom chét va tom 16t xéc hang ngay. Khi két thiic
thi nghiém dém sb tom con lai d&é xac dinh ty 1¢
song (100 x sb tom con lai/sd tom tha). Thoi gian
16t x4c 1a s6 ngay giita 2 1an 16t xac lién tiép nhau.
Tang truong tuyét doi khdi luong (daily weight
gain - DWG) (khéi luong gia ting/thdi gian thi
nghiém).

Céc s6 liéu thu thap duogc tinh toan gia tri trung
binh va do 1éch chuin bz"mg chuong trinh Excel.
Phan tich thong ké (phan tich ANOVA mét nhén t&
va phép thir DUCAN) bang phan mém SPSS 16.0
& mirc y nghia a=0,05.

3 KET QUA NGHIEN CUU
3.1 Gioi han chju dung pH cia tém cang xanh

Két qua nghién ctru cho thay khi pH ting dén
11 va giam dén 3 thi tom bét dau chét sau 3 gio. O
gia tri pH thap 1a 3,0 thi ty 1& chét trung binh cua
tom 1a 8,33% sau 3 gid; 51,6% sau 5 gid va dén 5
gio 30 phut thi tom chét 100%. Nguoc lai, & gia tri
pH cao 1a 11 thi ti 1& tdm chét trung binh 1a 10%
sau 3 gi0, 58,3% sau 5 gi¢ va sau 7 gio thi tom
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chét 100%. O céc gia tri pH nay tom hoat dong rat
yéu va mot s6 16n nam bat dong, mang tom bi ton
thuong nang (phong rop, bién mau). Nhu vy, gisi
han chiu dung pH cua tom cang xanh trong thi
nghiém nay 1a tir 3,0 dén 11 trong khoang thoi gian
tir 5-7 gio hay trong thoi gian tiép xtc ngin (3 gid)
thi tom cang xanh chiu dung dugc pH trong gidi
han rét rong. Tuy nhién, khi ting hodc giam pH thi
tom co biéu hién bi sdc, mau sic tom thay doi tir
trong sang duc dan, tom hoat dong manh sau d6
giam dan. O cac gia tri pH gan ngudng thi co quan
mang tom bi ton thwong gdy giam kha ning trao
d6i khi giita co thé véi moi truong nén tom chét do
thiéu oxy. Bén canh, Chenget al (2003) va Chen
and Chen (2003) c6 bao cao gia tri LCs¢-96 gio cla
pH trén tom cang xanh la 4,08.

3.2 Ap suét thim thiu va ham lwong
glucose trong mau tom nudi & cac gia tri pH
khéac nhau

Céc yéu to moi trudng bé thi nghiém trong thoi
gian thi nghiém kha 6n dinh va dao dong thap do
hé théng thi nghiém duogc kiém soat chat ch&. Nhiét
dd trung binh cua cdc nghiém thuc dao dong tur
26,6+0,23°C (sang) dén 27,9+0,23°C (chiéu). Oxy
trung binh kha cao tir 6,6+0,28 mg/L dén 7,120,36
mg/L. Cac yéu td dam nhu tong dam (TAN) thap
nhit & nghiém thire pH=3,0 (0,31£0,05 mg/L) va
pH=11,0 (0,494+0,01 mg/L) nhung cac nghiém thirc
khac tir 1,52+0,16 mg/L dén 1,69+0,16 mg/L;
nitrite (N-NOy") trung binh ctia cac nghiém thirc tr
0,16+0,01 mg/L dén 0,27+0,02 mg/L; N-NOj
trung binh tir 1,900,25 mg/L dén 2,61+0,22 mg/L;
va NHscao nhit 1a 0,6 mg/L ¢ nghiém thirc
pH=9,0.

Ap sudt tham thdu trong mdu tém: sau 3 gio
tiép xtic voi mdi truong c¢6 pH khac nhau, ap suat
thim thau cua mau tom & nghiém thirc pH=3,0 1a
448 mOsm/kg cao hon c6 y nghia théng ké
(p<0,05) so v6i cac nghiém thirc con lai, thdp nhat
la 398 mOsm/kg & nghiém thic pH=5,5 mOsm/kg.
O nghiém thie pH=7,0 (pH trung tinh) thi 4p suét
thim thdu 1a 418 mOsm/kg khac biét khong c6 ¥
nghia théng ké (p>0,05) so véi nghiém thirc
pH=8,5 va pH=9,0 Hinh 1.

Sau 7 ngay thi 4p suit thim théu (ASTT) cua
tom & cac nghiém thuc pH 1a 5,5; 6,0 va 8,0 khac
nhau khong c¢6 ¥ nghia thong ké (p>0,05) trung
binh 1a 398 mOsm/kg. ASTT tom cao nhit &
nghiém thtrc pH=8,5 (430 mOsm/kg) va khac c6 y
nghia thdng ké (p<0,05) so v&i cac nghiém thirc
con lai. Sau 14 ngay, tat ca cac nghiém thic déu
khac nhau c6 y nghia thng ké (p<0,05) nhu
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nghiém thirc pH=8,5 c6 ASTT cao nhit (427
mOsm/kg) va thip nhat ¢ nghiém thic pH=5,5
(383 mOsm/kg). Khi 21 ngay thi nghiém thuc
pH=7,0 c6 ASTT khac c6 y nghia théng ké
(»<0,05) so v&i ASTT cua cac nghiém thic khac
va ASTT cao nhit 413 mOsm/kg; cac nghiém thirc
con lai ASTT ndm trong khoang 373-402
mOsm/kg. Sau 28 ngay nudi ap suat thdm thau
giita cac nghiém thirc dao dong trong khoang 388-
404 mOsm/kg. Tom nudi & pH 8,5 va 9,0 khac
nhau khong cé y nghia théng ké (»>0,05) nhung
khac c¢6 ¥ nghia thong ké (p<0,05) so véi nghiém
thue pH 1a 7,0 va 8,0.
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Nghiém thirc pH 1a 5,5 thi ASTT cua tom
thdp nhat va giam dan qua céc 1an thu mau tir 398
mOsm/kg (sau 3 gid, sau 7 ngay) xudng 373
mOsm/kg (21 ngay); tuong ty nghiém thirc pH 1a
6,0 1a 420 mOsm/kg (3 gid) xudng 394 mOsm/kg
(21 ngay). Ngay thu 28 thi tom cda 2 nghi¢ém thuc
pH 14 5,5 va 6,0 chét, co dau hiéu mang bi ton
thuong, hoat dong cham va bat mdi kém. Nhu vay,
trong méi truong pH thap (pH<6,0) sy ton thwong
mang di lam giam kha niang diéu hoa ASTT cua
tom; ASTTcua tom & nghiém thirc pH 1a 7,0 cao va
tuong dbi 6n dinh 404-418 mOsm/kg.
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Hinh 1: Ap suit thAm thiu trong mau tdm theo thoi gian nudi & cac gia tri pH khac nhau

Ham lwgng glucose: ham lugong glucose trong
huyét tuong ciia mau tom cang xanh & cic gia tri
pH khac nhau dao dong trong khoang tur 1,18
mg/100 mL dén 33,5 mg/100 mL (Hinh 2). Sau 3
gio tiép xtic thi ham lugng glucose khac nhau ¢6 y
nghia thong ké (p<0,05) giita cac nghiém thirc;
ham luong glucose trong huyét twong cao nhat 1a
33,5+1,64 mg/100 mL & nghiém thirc pH=3,0 va
31,0+0,72 mg/100 mL ¢ nghiém thirc pH=11 va tai
cac gia tri pH nay tom chét sau lan thu mau dau
tién (sau hon 5 gid tiép xuc).

Sau 7 ngay nudi thi ham luong glucose trong
huyét twong & hau hét cac nghiém thirc déu ting,
cao nhat 17,4+0,78 mg/100 mL (pH=6,0) va khac
biét c6 y nghia thong ké (p<0,05) so véGi cac
nghiém thtc con lai. Ngoai trir nghiém thuc
pH=8,0 ham lugng glucose trong huyét twong giam
va cb gia tri thdp nhét (7,22+0,67 mg/100 mL).
Tuong ty & 21 ngay nudi thi ham lugng glucose
trong huyét tvong cua mau tom & hau hét cac
nghiém thtc déu ting, cao nhit 1a & nghiém thirc
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pH=5,5 (25,6+10,3 mg/100 mL) khac co6 y nghia
thong ké so véi cac nghiém thic khac va so voi cac
lan 1ay mau truée d6. Gia tri glucose thip nhét 1a &
nghiém thirc pH=8,0 (7,33£0,36 mg/100 mL).

Sau 21 ngay nudi thi ham lugng glucose trong
huyét twong ctia mau tém & nghiém thirc pH=5,5
va pH=6,0 khac nhau cé y nghia thong ké (p<0,05)
v6i cac nghiém thirc con lai va ting dan qua cac
lan thu mau nhu nghiém thirc pH=5 (sau 3 gid la
12,1 mg/100 mL, sau 21 ngay la 31,6 mg/100 mL)
va pH=6,0 (sau 3 gio 1a 8,43 mg/100 mL; va sau 21
ngay 1a 29,1 mg/100 mL). Mic du, tom sdng dén
ngay 21 cua dot thu mau nhung gia tri pH cua 2
nghiém thirc nay nim ngoai khoang thich hop lam
mang tom bi ton thuong, cac phu bo bi 16 loét, anh
hudng dén sirc khoe dan dén stress ngay cang ting
va hau hét tom da chét sau dot thu mau nay (sau
21 ngay).

Hinh 2 cho thiy & nghiém thirc pH=9,0 thi ham
luong glucose tang & giai doan dau nhung vé sau
khong bién dong nhiéu 14 9,52 mg/100 mL (sau 3
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gi0); 12,2 mg/mL (sau 7 ngay); 13,2 mg/100 mL
(sau 14 ngay); 13,0 mg/100 mL (sau 21 ngay) va
13,0 mg/mL (sau 28 ngay). Ham lugng glucose
trong huyét twong méau tém & cac nghiém thirc
pH=7,0 va pH=8,5 ting nhe thoi gian dau va giam
dan & ngay thir 28. Ham luong glucose trong huyét
trong mau tom ¢ nghiém thirc pH=8,0 ¢ ngay thu
28 c6 gia tri thdp nhat 1,18+0,19 mg/100 mL va
khac biét c6 ¥ nghia thdng ké (p<0,05) so véi cac
nghiém thic con lai va so véi cac lan thu mau
trude do. Nghiém thire pH=8,0 ham luong glucose
tuong d6i 6n dinh va giam dan & cudi chu ky nudi
chimg to ¢ gia tri pH nay tom it bi stress nhat.

40
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Nhu vy, sau 28 ngdy nudi trong diéu kién pH
khic nhau thi ham lwong glucose trong huyét
turong méau tom cang xanh thap nhét & nghiém thirc
pH=8,0 (1,18+0,19 mg/100 mL) va cao nhit &
nghiém thirc pH=9,0 (13,0+0,07 mg/100 mL). Ham
luong glucose trong huyét trong méau tom cang
xanh cao nhit & nghiém thirc pH=3,0 (33,5+1,64
mg/100 mL) va pH=11,0 (31,0+0,72 mg/100 mL)
va tom trong cac nghiém thirc nay chét sau hon 3
gio tiép xtic. Ham lugng glucose trong huyét twong
& 21 ngay nudi cao nhat ¢ nghiém thirc pH=5,5
(31,6 mg/100 mL) va pH=6,0 (29,1 mg/100 mL);
pH tai gia tri nay tom bi stress, khong thich nghi
dugc voi diéu kién pH va chét.

pH=9.0 #pH=11.0

i

7ngay

14 ngay

21ngay 28 ngay

Thoigian tiép xtc

Hinh 2: Ham lwgng glucose trong mau tom theo thoi gian thi nghiém

Cdc chircdia, b, c, ..

3.3 Chu ky 1t xac, tang truéng va ty 1€
song cia tom & cac gia tri pH khac nhau

Trong thoi gian thi nghi€ém moéi truong nudc
khong bién dong nhiéu do bé dugc dit trong phong
va c6 suc khi. Nhiét do trung binh budi sang 1a
26,8+0,05 va budi chidu 1a 27,6+0,13; ham lugng
oxy hoa tan trung binh céc nghiém thuc 1a 6,7+0,1
mg/L vao budi sang, va 7,1+0,1 mg/L budi chiéu;
ham lugng TAN trung binh cla cidc nghiém thuc
1,77+0,1 mg/L (tirl,07+0,08 mg/L & pH=55 dén
2,1340,07 mg/L & pH=8,0); NH; trung binh
0,2240,01 mg/L; ham lugng N-NO; trung binh
0,510,003 mg/l (cao nhit & pH=9,0 13 0,64+0,01
mg/L va thdp nhit ¢ nghiém thac pH=5,5 la
0,38+0,02 mg/L); va N-NOs™ trung binh 1a 4,23 +
0,06 mg/l. Nhin chung, cac chi tiéu moi truong
trong thi nghiém tuong d6i 6n dinh va nam trong
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. gidng nhau trong ciing mét thoi diém khdc biét khéng cé y nghia thong ké (p>0.05)

gi6i han thich hop cho su phét trién binh thudng
cta tom cang xanh.

Toc d¢ tang triong cua tom: khdi luong trung
binh cta tom sau 28 ngay nudi (11,6+0,18 g/con)
va 56 ngay nudi (13,7+0,17 g/con) & nghi€m thic
pH=8,0 dat cao nhit va khic c6 y nghia thong ké
(»<0,05) so véi cac nghiém thirc con lai tai cung
thoi diém. O nghiém thirc pH=5,5 va pH=6,0 tom
chét sau 28 ngay nudi va khi chét tom chét c6 biéu
hién duc than va mang bi ton thwong do anh hudng
ctia pH thap. Sau 70 ngay nuoi thi tang truong khbi
lugng trung binh cta tom gitta cac nghiém thic
déu khac nhau c¢6 y nghia thong ké (p<0,05); trong
d6, nghiém thirc pH=8,0 tom co Kkhéi luong cao
nhit (15,240,05 g/con), ké dén la nghiém thirc
pH=7,0 va pH=8,5. Nghiém thic pH=9,0 thi tom
c6 khéi luong thap nhat (12,5+0,10 g/con).
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‘Sau 70 ngay nudi thi tang truong tuyét dbi vé
khoi luwong ¢ nghiém thtc pH=7,0 (0,07+0,01
g/ngay) va pH=8,5 (0,06+£0,00 mg/ngay) khac nhau

55 m60
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khong co y nghia thong ké (»>0,05), nhung khéac
c6 y nghia (p<0,05) v6i nghiém thic pH=8,0 (0,08
+ 0,00 mg/ngay); pH=9,0 (0,04 + 0,00 mg/ngay).

=85 m90

C

b

Ngay 1-70

Hinh 3:Ting trudong khoi lwgng theo ngay (DWG)

Chu Iy 16t xac cua tom: tom & cac nghiém thirc
déu 10t xac va 1on 1én; & céac nghiém thic pH=5,5
va pH=6,0 thi tom 16t x4c 2 lan, nghiém thirc
pH=9,0 tom 16t x4c dén lan thir 4; trong khi d6 & 3
nghiém thirc pH=7,0; pH=8,0 va pH=8,5 tom 16t
x4c nam 1an. Chu ky 16t x4c cua tom khac nhau
theo pH cua moi truong, nghiém thirc pH=9,0 tom

c¢6 chu ky 16t x4c dai nhét (trung binh tir 13,4+2,84
ngdy dén 19,0+4,51 ngay) va khic c6 ¥ nghia
thong ké (p<0,05) so véi cac nghiém thirc con lai.
Trong khi d6, cac nghiém thirc pH=5,5; 6,0; 7,0;
8,0 va 8,5 chu ky 16t xac cia tdom khac nhau khong
¢6 y nghia thong ké (p>0,05).

Bang 1: Chu ky 10t xac ciia tdom nuédi & cac gia tri pH khac nhau

Chu ky 18t x4c (ngay)

hiém thi . . n . <
Nghi¢m thire Lan1 Lan 2 Lan3 Lan 4 Lan5
pH=5,5 9,61+2,90? 13,6+2,73° Chét Chét Chét
pH=6,0 9,00+2,18? 13,7+1,59° Chét Chét Chét
pH=7,0 9,06+2,36° 12,7£1,71° 12,8+1,56% 13,1£1,53° 12,8+1,26°
pH=8.0 9.28+2,99° 12,8+0,91° 13,0£1,21% 13,9£1,61° 13,0£1,232
pH=8,5 10,1£2,77° 14,2+1,76" 14,6+1,80° 15,943,49° 16,0£1,41°
pH=9,0 13,4+2,84° 19,0+£4,51° 18,3+2,31° 17,50° -

- S6 liéu thé hién trong b,dng la trung binh va doé léch chuén n= 6),
- Cung 1 cét, chir cdi giong nhau thi khdc biét khong co y nghia thong ké (p>0,05)

Ty I¢ song ciia tom: ty 1& séng cia tom &
nghiém thic pH=8,0 dat 100% va khac biét co y
nghia (p<0,05) voi cac nghiém thirc con lai (Hinh
4). Nghiém thtc pH=9,0 thi ty 1¢ sdng cia tom
thip nhét (66,7%) va khac biét c6 ¥ nghia (p<0,05)
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v6éi cac nghiém thoc khac. Cac nghiém thirc
pH=7,0 va 8,5 khac biét co y nghia so vdi 2
nghiém thic con lai (p<0,05). Sau hon 28 ngay
nudi thi & nghiém thirc pH=5,5 va pH=6,0 tom chét
hoan toan.
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Hinh 4: Ty 1¢ sdng ciia tdm sau 70 ngay nudi

4 THAO LUAN

Tém & nghiém thic pH=3,0 ¢ 4p sudt thim
thdu cao nhat 1a 448 mOsm/kg va & nghiém thirc
pH=3,0 va pH=11,0 hau hét tom chét sau 3 gio; luc
nay tom hoat dong yéu, boi 16i quanh thanh bé,
mang tom bi tén thwong. Thi nghiém trén tom
Procambarus clarkii cho thay khi tiép xtic véi moi
truong c6 gia tri pH thip thi tom bi mat Cl- va
Na'tr trong té bao ra méi trudng dich ngoai bao
(Zanotto and Wheatly, 1993). Theo Wurts and
Durborow (1992) thi thuy sinh vat thuong chét &
ngudng pH dudi 4 va trén 11. O c4 néu pH thip
thuong 1am rdi loan hoat dong ctia kénh Na* va K*
cua mang té bao, & mot sb loai ca thi hoat dong cua
2 kénh nay bi nglmg trong méi trudng pH thap (pH
la 3,5-4,0) (Masuo and Val, 2002). ASTT trung
binh cua mau tom trong thi nghiém nay dao dong
trong khoang 373+0,83 dén 448+0,88 mOsm/kg.
Tom cang xanh (Macrobrachium rosenbergii), tom
Procambarus clarkii hay cac loai tom thudc giéng
Macrobrachium c6 kich thudc nho séng & ving
nudc ngot c6 ASTT tir 350-450 mosm/kg cao hon
ASTT cua moi truong (Huong et al, 2001, 2010).
Két qua thi nghiém cho thay kha ning diéu hoa
ASTT cua tom cang xanh khong bi anh hudng
nhiéu trong méi trudng c6 pH tir 5,5-9,0.

Glucose giit vai tro quan trong trong qua trinh
cung cdp ning lwong sinh hoc cho dong vat
(Martinez-Porchas et al., 2009). Theo Wedemeyer
and Yasutake (1977) thi c4 & trang thai stress cé
ham lugng glucose dao dong khoang 25-30
mg/100 mL huyét trong. Tuy nhién, hién nhom tac
gia ctia nghién ciru nay chua tim dwoc cac cong bd
vé ham luong glucose trong méau gidp xac noi
chung va tdm cang xanh ndi riéng & mirc bao nhiéu
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1a tdm bi stress nhung néu so véi ca thi ham lwong
glucose do dwoc & pH 12 3 va 11 1a cao va c6 thé 1a
tom da bi stress. Theo Rottlland ef al (1997) thi
ndéng d6 glucose trong méau tiy thudc vao loai
stress va thoi gian thu mau (trich dan boi Nguyén
Huong Thuy, 2009). Két qua thi nghiém nay kha
pht hop véi nhan dinh cua Martinez-Porchas et al.
(2009) d6 la ham lugng glucose la mot trong
nhitng chi thi stress phd bién trén ca va ham luong
glucose s& tang trong sudt giai doan cé bi stress.
Ham luong glucose trong huyét twong ting cao
ching to o cac gia tri pH khong thich hop va tom
da bi stress. Kuo and Yang (1999) ciing nhan thay
ham lugng glucos gia tang khi gidm nhiét d6 moi
truong nuoi tom cang xanh, ¢ nhiét d¢ 28°C thi
ham lugng nay dao dong trong khoang 1 mmol/L
nhung khi nhiét 6 giam xubng 15°C thi ham luong
glucose gia tang 1én dén 4 mmol/L, diéu nay khing
dinh khi thay d6i méi truong nhiét do hay pH tom
bi stress nhiéu. Theo Iwama (1998) thi nong do
glucose va sy ting truong c6 mdi quan hé ty 1é
nghich (trich dan boi Imsland ez al, 2007) va thé
hién r& trong két qua cua nghién ctru nay dé la
nhitng nghiém thirc cé gia tri glucose tang cao
(pH<7,0 va pH>8,5) thi tom c6 toc do ting trudng
cham nhéat. Gabillard et al (2005) tim thdy mbi
twong quan nghich gitta ham luong glucose va
hormon tang truéng (GH-growth hormone),
glucose da kiém ché hoat tinh cia GH do d6 di lam
gidm tang trudng cia ca trong thi nghiém cua ong
(trich dan cua Imsland e al, 2007). Két qua nay
khing dinh rang & gia tri pH<6,0 khong thich hop
cho nudi tang trudng cua tom cang xanh, su tress
va ton thwong mang 1a mot trong nhimng nguyén
nhan quan trong gay chét tom.
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Nhin chung, pH dd anh huéng dén sy sinh
truong va phat trién tom cang xanh, & pH=8,0 tom
¢6 tbc do ting truong t6t nhat. Nghién ctru cia
Wickins (1984) cho rang sinh trudng cia tom s
(Penaeus monodon) bi giam khi pH xudng thip
(pH=6,4). Brogowski et al (2005) nghién ciru anh
huéng cua pH 1én ca Lepomis macrochirus ¢6 khoi
lwong trung binh 1a 52 mg/con thi cho két qua 1a ca
gan nhu khong ting truong & pH=5,5.

Cheng et al. (2003) c6 ghi nhan pH cua mdi
truong nude cao hay thip ciing 1am giam tan sb va
chu ky 16t xac ciia tom cang xanh; pH giam thp
hon 6,8 va kéo dai thi chu ky 16t xac va tan s 16t
xac giam cd y nghia so véi tdom nudi trong moi
truong pH 7,4 va 8,2. Tom nudi trong diéu kién binh
thudng thi tom c6 khdi lugng 6-10 g ¢6 chu ky 16t x4c
14 13,5 ngay con tom c6 khéi luong tir 11-15 g ¢6 chu
ky 14 17 ngay (Sandifer and Smith, 1985). Két qua thi
nghiém cho thay pH di anh hudéng dén chu ky 16t
xac cuia tom cang xanh, & gia tri pH thap thi chu ky
16t x4c cua tom ngdn va gia tri pH cao thi chu ky
16t xac dai; & pH 1a 7,0 va 8,0 thi chu ky 16t xac on
dinh (12 ngay) trong sudt thoi gian thi nghiém. Ti
1¢ séng cua tom trong thi nghiém kha phu hop véi
két qua nghién ctru ctia Cheng et al (2003) trén tom
cang xanh (2,65£0,06 g) 1a ty 1é séng sau 56 ngay
tiép xtc véi pH=8,2 va 7,4 1a 100% va 88,9%.

5 KET LUAN VA PE XUAT

Gid1 han chiu dyng pH cta tom cang xanh la tir
3-11 trong thoi gian 3-5 gid; ap suét tham thiu cua
tom cang xanh trong khoang 373 mOsm/kg dén
430 mOsm/kg; ham lugng glucose trong mau tom
ting cao nhat & nghiém thac pH=5,5 (12,1-
31,6mg/mL) va pH=6,0 (8,43-29,1 mg/mL). Tang
truéng cua tom sau 70 ngdy nudi cao nhét 1a &
nghiém thie pH=8,0; chu ky 16t xac sau 70 ngay
nudi én dinh & nghiém thirc pH=7,0 va 8,0; va ty 1¢
song sau 70 ngdy nudi cao nhit ¢ nghiém thic
pH=8.0. Nudi tom cang xanh nén duy tri pH trong
khoang tir 7,0-8,5 14 quan trong va can thiét.
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