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ABSTRACT

The development of saline-tolerant striped catfish adapting to climate change is of great
importance for fish farming in the Mekong Delta. Over the last 5 years, we have
succeeded in selecting a striped catfish strain with better tolerance to salinity (up to
10%o). Striped catfish can mature well in 5%o with reproductive parameters similar to
those cultured in freshwater conditions. In the following generation, survival rates of the
selected and random groups were similar at salinities from 0%o to 15%0 and
insignificantly higher than the freshwater group (p>0.05). After one generation of
selection under saline water conditions, realized heritability for body weight was
moderate (0.29) and the average direct responses to selection for growth and survival
were 18.0% and 11.4%, respectively. Physiological studies indicated that striped catfish
can develop at 15%o and that the salinity of 20%o was considered the saline water tolerant
limit of striped catfish. The gut of striped catfish was most responsive to changes in the
osmotic pressure of water environment compared with other organs. 'Hormesis' method
showed that exposure to the saline condition of 5%o in the larval stage had the potential
to alter gene expression related to osmotic regulation, immunity, and stress,... leading to
higher survival and growth. The above results are of practical significance, contributing
to the sustainable development of striped catfish farming in the Mekong Delta, especially
in areas affected by the saline intrusion.

TOM TAT

Phat trién dong cé tra chiu mén dé thich vmg véi bién déi khi hdu ¢6 ¥ nghia quan trong
ddi v6i nghé nudi cd tra ¢ Pong béng song Citu Long. Trong 5 ndm qua, ching t6i dé
thanh cong trong chon loc dwoc dong cd tra chiu man dén 10%o. Ca thanh thuc 6t & 5%
Véi cde chi tiéu sinh san twong twong voi cd nudi trong nudc ngot. Ty ¢ song ciia nhom
cad chon loc va khong chon loc tuong déng nhau o do man tir 0%o toi 15%o va cao hon
nhém ca nudc ngot mdc du khdc biét khong co y nghia (p>0,05). Sau mot thé hé chon
loc trong mude lo, hé 56 di truyén vé khoi heong la 0,29, ting trieong khéi luong ting
18,0% va ty Ié song tang 11,4%. Nghién citu vé sinh Iy hoc cho thdy cd tra c6 kha ndng
sinh truong ¢ 15%o va dé man 20%o dwoc xem la gioi han chiu dung ciia ca tra. Duong
rudt ciia ¢é phan iing manh nhat véi sy thay doi ap sudt tham thdu cua moi truong so
Vi cdc co quan khac. Phirong phdp “hormesis”’ cho lhay khi ca tlep xtic v6i 5%o 0 giai
doan ca bot lam thay doi biéu hién gen Vé dp sudt tham thau, mién dich, stress, . dan
dén ting 1y 16 song va tang treong. Két qud trén cé ¥ nghia quan trong cho sie phat trién
bén vitng cua cad tra trong vung, dac biét la khu vuc bi anh hwong ciia xam nhdp man.
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1. GIOI THIEU

C4 tra dugc xép thir 8 v& san luong cac loai ca
nudc ngot nudi trén thé gisi, trong do, Viét Nam la
NnuGC SaN XUat c4 tra 16n nhat, dong gop khoang 65%
san lugng (FAO, 2022). C4 tra dugc nudi chu yéu &
DPong bang song Curu Long (BBSCL) va la doi
tugng xuat khau quan trong, chiém gan 25% kim
ngach xuat khau cta nganh thay san. Ving nudi ca
tra tap trung & nudc ngot thude cac tinh/thanh phd
nhu An Giang, Péng Thap, Can Tho, Vinh
Long,...va dang m& rong nudi & cac tinh bi nhiém
man trong mua khoé nhu tinh Bén Tre, Hau Giang,
Séc Trang, Tra Vinh va Kién Giang. Tuy nhién, nudi
cé tra ndi riéng va nudi trong thay san nudc ngot noi
chung & PBSCL dang va s& chiu nhiéu tac dong cua
bién d6i khi hau, trong dé c6 sy xam nhap man do
nuéc bién dang. Muyc nudc bién dang & PBSCL
duoc du bao s& tang 1én 75 cm vao cudi thé ky 21
(Bo Tai nguyén va Mai trudng, 2016). Nudc bién
dang kéo theo d6 1a sy xdm nhap man vao sau khu
vuc hoi déng va sy xam nhap man cang tré nén
nghiém trong hon khi luong nudc ngot song
Mekong d6 vé PBSCL giam nhiéu do viéc xay dung
cac dap thuy dién ¢ thuong nguon. Su xam nhép
man c6 anh huéng dén nghé nudi trong thuy san
nudC ngot, trong do ¢6 ca tra. Tuy vay, Su xam nhap
man ciing ma ra thém dién tich nuéc nhiém man co
thé khai thac dé phat trién nudi c4 loai thuy san ¢
thé chiu man. Mot trong nhiing giai phap dé thich
{rng Vi sy xAm nhap man cia nganh nudi trong thiy
san 1a phai chon lya va phét trién cac loai c6 kha
nang chiu man, dac biét 1a phat trién dong cé tra co
kha ning chiu man vira han ché tac dong dén nghé
nudi, dap tng su phat trién bén viing ciing nhu muc
tiéu dat san lwong 2.000.000 tin (chiém 41,7% tdng
san lugng nuodi trﬁ)ng thuy san DPBSCL) vao nam
2030 theo Quyét dinh 3550/QD-BNN-TCTS phé
duyét Bé an phat trién nudi trong thay san bén ving
ving DPBSCL dén nam 2030 (Bo Noéng nghiép va
Phat trién Nong thon, 2021).

Nhin tir b6i canh trén, du an “Huwéng dén sw bén
Ving trong san xudt giong cd tra: tiép cdn theo
phiwong  phdp chon loc” (goi tat 1a du é&n
PANGAGEN) da dugc hinh thanh va day la du an
hop tac giita Truong Dai hoc Can Tho vai Truong
Pai hoc Liége va Truong Pai hoc Namur (Bi) do
ARES-CCD (Vién Han 1am vé Nghién ctru va Gido
duc sau dai hoc va Uy ban hop tac phat trién) cua
Vuong qudc Bi tai tro. Hai trong nim muc tiéu cua
du 4n 1a (i) chon loc cé tra thich nghi t6t v&i moi
truong nudc lo man va (i) tim hiéu nhimg thay doi
vé chi tiéu sinh 1y, mién dich duéi anh huong cua do
man cua ca tra.
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Chon loc 1a mét trong cac phuong phap hiéu qua
dé nang cao tang truong cua cac loai thuy san vaéi
kha ning tang tir 8-12% trén mdi thé hé chon loc
(Nguyen, 2016). O ca hoi Pai Ty Duong, ting
truong gia tang 17,8% mdi thé hé chon loc; c4 nheo
My 1a 14,5%, va céc loai tom la 8,7% khi chon loc
Ve chi tiéu tang truong (Gjedrem & Rye, 2016).
Ngoai ra, chon loc ciing thé hién su hiéu qua di véi
su tang kha nang khang bénh cua cac loai thuy san
(Suebsong et al., 2019) tir d6 nang cao ty & séng. Vi
du, ty 1é sdng ciia tom chan tring ting 1én dén 18,4%
théng qua chon loc khang bénh Taura (Argue et al.,
2002), ty 1& sdng tang 18,7% dbi véi bénh hoai tur
gan & ca hoi Pai Tay Duong (Storset et al., 2007)
hay ty Ié song ting 9% ddi véi bénh nhidm khuan
(Streptococcosis) trén ca diéu hong (Sukhavachana
et al,, 2019). Phuong phép chon loc ciing dugc st
dung dé tang kha nang chiu man cho ca rdé phi
(Cnaani & Hulata, 2011; Jaspe & Caipang, 2011;
Tayamen et al., 2004). Mot so nghién ctru cho rang
su hién dién cua cac yéu tb di truyén lién quan dén
sirc ting trudng va ty 1é sdng trong méi truong nudc
man c6 thé duoc khai thac trong qua trinh chon loc
(Tayamen etal., 2004; Tran etal., 2008). Cnaani and
Hulata (2011) nhan dinh ring kha nang chiu man
cua cé la tdng hop cua cac tinh trang s6 lugng bao
gom céc qua trinh chuyén hoa, sinh truong, diéu hoa
4p sudt tham thau va kha nang sinh san, trong d6
ting yéu té nay bi anh huong boi nhiéu gen. Trén ca
tra, dén thoi diém hién tai chi c6 mot chuwong trinh
chon gidng dugc thuc hién voi muyc dich cai thién
kha nang sinh truéng trong mdi truong nudc ngot
(Sang et al., 2012; Vu et al., 2019) nhung chua c6
chwong trinh chon loc nao nham ting cuwong kha
nang chiu man cua ca tra.

Do man 1a mot trong nhing yéu t6 quan trong
quyét dinh dén méi truong Song ¢ dong vat thuy san.
Céc loai ca thuong duy tri ndng d¢ tham thau trong
méu tir 280-360 mOsm.kg? twong duong véi moi
truong d6 man tir 10-12%. thong qua viée diéu chinh
ap suat tham thau & mot vai co quan nhu mang, da,
hé tiéu hoa va tiét nigu (Evans et al., 2005). Tuy
nhién, ap suat tham thau s& thay doi nhiéu hon ¢ giai
doan phdi, dao dong tir 240-540 mOsm. kgt va kha
ning diéu hoa ap suat tham thau chii yéu ¢ trén da.
Chirc nang nay s& dwoc chuyén dan sang hé tiéu hoa,
tiét niéu va mang & céc giai doan phat trién tiép theo
(Fridman, 2020). Nhiéu nghién ciru cho thay d6 man
¢6 anh huong quan trong dén dong vat thay san nhu
sinh 1y, mién dich, tiéu hoa, hé vi khuan duong rudt
(Martin et al. 2016; Dehler et al. 2017). O ¢4 tra, mot
vai nghién ciru trude ddy chii yéu tap trung vao sinh
truong va phat trién dudi cac diéu kién d6 man khac
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nhau. Két qua cho thiy ca tra phat trién & do man tir
5 dén 10%0 (Nguyen et al., 2014; Schmitz et al.,
2016). Trén ca hoi, d man 1am thay d6i thanh phan
hé vi khuan trén da va duong rudt (Dehler et al.,
2017; Lokesh et al., 2019; Lokesh & Kiron, 2016).
Trong pham vi nghién cttu cua duy an PANGAGEN,
nhom tac gia tap trung vao co ché diéu hoa ap suit
tham thau & cac co quan quan trong nhu mang, rudt
va than & cé tra. DONg thoi, nghién ciru ciing 1am 16
cac anh huong ctia d6 man 1én hé vi sinh vat duong
ruot cua ca.

Bai viét nay trinh bay phuong phap, két qua chon
loc c4 tra trong dleu kién nudc lg va mot s6 nghién
cttu V& sinh 1y, mién dich lién quan dén kha ning
chiu man cua ca tra.

2. VAT LIEU VA PHUONG PHAP
2.1. Phwong phap tao dan ca b me chiu min

Cé’bé me ban dau (thé hé Go) duoc chon tir bg
trai giong ¢ tinh An Giang, Vinh Long va thanh pho
Can Tho, mdi trai chon 10 ca duc va 10 cé cai thanh
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thuc tét, co khdi lwong tir 5 — 7 kg. Mau vi dudi
(khoang 1 cm?) ctia mdi con dugc thu va giit trong
ethanol 95% dé phan tich di truyén sau nay. C4 bd
me dugc cho sinh san chéo, tao ra 900 gia dinh;
trang va tinh caa mdi con dugc chia 30 phan, trimg
ctia mdi con cai (khoang 3.000 trimg/phan) dugc thu
tinh vé&i 30 con duc va tinh caa mdi con duc dugc
thu tinh vai trirng cta 30 con cai. Triing sau khi thu
tinh duoc 4p riéng theo gia dinh (trong khay nhya c6
nudc chay tran). C4 nd sau 24 gio thu tinh. Ca bot
duoc gop chung va tha vao hai ao wong nudc ngot
(dién tich 1.500 m%ao, dd sdu muc nwdc 1,5 m), tai
Trung Tam giébng va Ky thuat thay  san
CASEAMEX. Sau 47 ngay nudi (ngay tu01) ca
dugc thu va chuyén vao nudi trong hé thong tuan
hoan tai Khoa Thuy san, Trudng Dai hoc Can Tho.
Tong s6 21.000 c4 duoc tha vao bé nudi thé tich nudi
400 m3 (tong thé tich cua hé théng tuan hoan 700
m3), dugc thuan dudng véi do min ting dan
1%o/ngay trong 10 ngay va nudi & do6 man 10%o
trong mot nam. Pong thoi, 550 con ciing duge nudi
trong bé nuéc ngot, tuan hoan 50 md.

900 gia dinh (G1) tir lai chéo giita 30 & X 309 b6 me tir ba tinh khac nhau
tai DBSCL

v

Y

chon loc dwdi dieu kién d6 man

21,000 ca gidng dirge st dung trong qua trinh
(10%o)

550 nuoi trong
mroc ngot  (0%o)

Chon loc (~50%)
ca lon

Chon loc ngau
nhién

3 vong chon loc (~ 1 ndm) trong  (10%.)

Y Y

576 CL 470 KCL 460 NN
~ 2 ndm nuoi vo trong  (5%»)
v Y h
10 £ X109 10 4 X109 8 X 8¢
CL KCL NN
Giao phoi
Y A J A 4
The hé thir 2 (G2) Thé hé thir 2 (G2) Thé hé thtr 2 (G2)
CL KCL NN

Hinh 1. Quy trinh lai tao va chon lgc dong ca tra chiu man
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C4 nudi trong nudc lg trai qua ba 1an chon loc
(str dung phuong phap chon loc hang loat) ¢ ba giai
doan: 148, 237 va 340 ngay tudi sau khi no. Tai thoi
diém chon loc, ca dugce chia lam hai nhom gém
khong chon loc (KCL) va chon loc (CL). Ca CL la
nhitng c4 thé c6 khdi luong tir trung binh (dya vao
can 50-70 mau) tro 1én. Chung duoc gilr trong giai
riéng dit trong cting hé thong tuan hoan. O lan chon
loc thir 3 (340 ngay), ca dugc can tig ca thé, danh
diu bang thé PIT (Passive Integrated Transponders)
va ldy mau vi dudi dé phan tich di truyén. Sau do, ca
hai nhém ¢4 (550 ca thé/nhom) duoc tha truc tiép
trong ciing bé va nudi & do man 5%o trong hai nam,
thanh ca bd me Gi. Qua trinh lai tao, chon loc ca Gy
va ngudn ca Gy sinh san tao G, trong cac thi nghiém
danh gia tang truang cua ca chon loc dugc tom tit &
Hinh 1.

2.2. Phin tich pha h¢ va danh gia mét s6 chi

tidu sinh san cia ca tra thé h¢ Gi nuéi
trong nwoc lg

Mau ca thé hé Go (n=60) va G1 (500 con CL va
500 con KCL nubi trong nudc lg) dugc giai trinh ty
low sequencing depth (SD). Tur két qua, nhom
nghién ctru phat trién phuong phap phan tich pha hé
(dat tén 1a “Shallowed”) dé xac dinh b4, me cua mdi
¢4 thé Gy. Ca G1 dugc chon cho sinh san tao thé hé
G2 sao cho khong c6 méi quan hé ho hang. Ba nhom
¢4 bd me G1 cho sinh san gdm ca CL va KCL nubi
trong nudc lo va nhom ca nuée ngot (NN) (Hinh 1).
Cé tra dugc kich thich sinh san bang cach sir dung
hormone HCG (Human Chorionic Gonadotrophin)
v6i licu lugng tong 14 5.500 Ul/kg cho ca cai véi (4
lidu tiém) va 1.000 Ul/kg cho ca duc (1 liéu tiém
cung voi thoi diém tiém liéu quyét dinh ¢ cé cai).
Qua trinh thy tinh kho dwoc ap dung (Bui et al.,
2010).

2.3. Panh gia kha niing chiu min & ca thé hé

G2

Ba nghiém thirc ca tra thé h¢ G, (Hinh 1) dugc
so sanh ting trudng va ty 1é Song o giai doan ca bot
1€n cd huong, ca huong 1€n cé giong va dén giai doan
ca thuong pham. O giai doan ca bot, ca dugc wong
& 5 mic do man 0, 5, 10, 15 va 20%o trong hé théng
bé 50-L (mat d6 10 con/L) trong 21 ngay. Thurc dn
st dung gém ludn trung, du tring Artermia va
Moina (tring nudc), cho an théa méan nhu ciu cia
ca. Thi nghiém wong c4 huong ¢ 5 d6 man gidng
nhu trén dugc thuc hién trong hé théng bé loc tuan
hoan v&i 4 1an 13p lai trong 70 ngay.

6] giai doan nudi thit, ba nhom ca giéng duoc
danh dau (bang cach tiém mau phan quang vao hai
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bén nip mang va cudng dudi) va nudi chung trong 4
bé 10 m3 (4 lan lap lai) & &6 man 10%o. M4i bé b
tri 150 ca tir mdi nhom (450 con/bé), c6 khdi lwong
tir 18-20 g. Sau 1 ngay ca da 6n dinh thi nang do
man 1%o/ngay. Ca chét trong qua trinh nang d6 man
dugc thay ci thé moi. Mdi thang thu mau ting
truong bang cach can ngau nhién 30 c4 thé/nhom.
Thoi gian thi nghiém 1a 8 thang.

2.4. Uéec tinh hé sb di truyén thuc té vé ting

trudéng

Hé s6 di truyen vé tang truong (dya trén khoi
luong lic 1 ndm tudi) trong moi trudng dd man dugc
udc tinh nhu sau:

h? =R/S

Trong d6 S la su khac biét chon loc, 1a gia tri
khac biét giita trung binh khéi lvong nhém CL va
KCL ¢ thé hé G1. R 1a gia tri phan ung chon loc,
dugc udc lugng dua trén sy chénh léch vé khéi
lwong ciia nhém CL (Ws) va KCL (Wr) & thé hé G2
tai thoi diém thu hoach.

R =Ws-Wr

Muc d6 cai thién di truyén duoc tinh R% =100
x [(Ws —WTr)/WTrl].

Cach tinh twong tu dugc ap dung cho ty 1¢ sdng
cua ca két thuc giai doan nudi 1 nam.
2.5. Panh gia hiéu qua chon loc gidng ca tra
chiu man sir dung phwong phap biéu
hién gen

Thi nghiém dugc thuc hién trén phoi va ca bot
clia 3 nhém ca CL, KCL va NN thé hé G, (Hinh 1).
Sau khi thy tinh, phéi dugc ap trong nudc ngot va
2,5%o dén khi no. Ca bot, sau d6 dugc wong trong
dd mian twong Gng dén 6 ngay tudi v6i mat do 5
con/L va cho an hoan toan biang luan tring va
Moina. Tuy nhién, ca bot nhém NN wong & d6 man
2,5%0 chét 100% & ngay thir 6, vi vay chi thu mau
duoc 5 nghiém thurc (3 nhém CL, KCL va NN & 0%o
va nhéom CL va KCL & 2,5%o). Mau ca bot dugc
phan tich cac chi tiéu biéu hién gen lién quan dén su
methyl hoa (methylation), 4p suat tham thau va ting
truong bang phuong phap qPCR.

2.6. Anh hwéng cia d§ min Ién ting truéng,

sinh 1y, mién dich va hé vi khuin & c4 tra

Ca tra bot 10 ngay tudi co6 ngudn gbc tir trai
glong nudc ngot (cong ty Viét Uc, An Giang) duoc
cho tiép xtic voi cac do man khac nhau gdm 0, 5, 10,
15 va 20%o trong 10 ngay véi mat do 1 con/L. Mi
nghiém thire dwoc Iap lai 3 lan. C4 dugc cho dn hoan
toan bang Moina trong sudt thoi gian thi nghiém.
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Sau 10 ngay nubi, ca dugc tiép xtc voi 39°C dé danh
gia anh huong cta d6 man 1én kha nang chiu dyng
nhiét d6 cia ca. Céc chi tiéu tang truong, ty 16 song,
sinh 1y mién dich duoc phan tich.

Mot thi nghiém tuong ty dugc thuc hién ¢ giai
doan giéng (20-30 g), ca duoc tiép xuc voi 5 muc
d6 man tir 0 dén 20%o trong 20 ngay, sau d6 duoc
nudi thém 14 ngay trong diéu kién d6 man tuong
tmg. Ca duoc bd tri voi mat o 40 con/bé (500-L)
trong cac hé thdng tuan hoan va duoc 1ap lai 4 lan.
Thu mau duoc thuc hién ¢ ngay 20 va ngay 34 khi
két thuc thi nghiém. Bén canh cac chi tiéu ting
truong, cac co quan mang, rudt va than ciling dugc
thu mau dé phan tich biéu hién gen bang phuong
phap qPCR, dong thoi, hé vi khuan duong rudt ciing
dugc phan tich bang phuong phap giai trinh ty doan
gen 16s RNA.

2.7. Anh hwéng cha viéc tiép xic do min &

giai doan sém (c4 bot) dén kha ning chiu
dung do min & giai doan sau (ca giéng)

Cé bot 1 ngay tudi co ngudn gbc tir trai giéng
nuéc ngot (cong ty Viét Uc) duoc tiép xac véi do
mén 5%o trong 5 ngay, sau d6 duge nudi trd lai moi
truong nudc ngot dén giai doan gidng (sau 105
ngay). Tlep theo, ca dugc tiép xuc tro lai véi cac do
d6 man gom 0, 10 va 20%o. trong 10 ngay va dugc
nudi tiép trong 30 ngdy & dd man tuong tng dé danh
gia kha nang chiu dyng voi do man. Mat do ca va hé
théng thi nghiém tuwong tw nhu muc 2.6. Mai nghiém
thire duoc 13p lai 3 1an. Céc chi tiéu ting truéng, mau
mang duogc thu vao ngay 10 va ngay 40 dé phén tich
biéu hién gen bang phuong phap qPCR.

Tap 58, S6 Chuyén dé SDMD (2022): 79-90

3. KET QUA VA THAO LUAN
3.1. Ting truéng cia ca chen lgc G1 qua 3
lan chon loc
Sau 3 lan chon loc trong mot nam, khdi luong
trung binh ciia nhém cé CL (1.380+175 g) gan gap
déi so v6i nhom ca KCL (7934230 g) (Bang 1).
Bing 1. Khdi lwrgmg (g) ¢4 tra G1 qua ba lan chen
loc trong dieu kién 10%o

Lan chen loc Chon lgoc  Khong chon
_(ngay tudi) (CL) loc (KCL)
Lan 1 (148 ngay) 157+36,8 115+39,4
Lan 2 (237 ngay) 373+84,0 188+89,5
Lan 3 (340 ngay)  1.380+175 793+230

3.2. So sanh mot s chi tiéu sinh san cia ca
tra G1 nudi trong nuwéc lg va nwéc ngot

Khéi lwong céa cai tham gia sinh san ciia nhom
CL I6n hon hai nhom KCL va NN (p<0,05) (Bang
2). Stic sinh san, dwdng kinh trang, thé tich nodn
hoang va chiéu dai ca bot cia nhém CL cao hon
nhung khac biét khong c6 y nghia so véi hai nhom
cé con lai (p>0,05). Tai thoi diém thi nghiém (thang
5/2019) dang la mua sinh san cia ca tra, ty 1€ thanh
thuc cta ca bd me & ba nhom dat trén 90%. Két qua
nay cho thdy c4 tra c¢6 kha ning thanh thuc va sinh
san tot trong diédu kién nudce lo 5%, cac chi tiéu sinh
san tuong duong Vi ca tra nudi trong nudc ngot &
nghién ctru nay cling nhu trong cac bao céo trudc
day cua Bui et al. (2010) va Nguyen et al. (2013).

Bang 2. Cac chi tiéu sinh san ciia ba nhém c tra thé h¢ G:

Dic diém Nwéc ngot (NN) Chon loc (CL)  Khéng chon loc (KCL)
Khéi luong ca cai (kg) 4,04+0,428 5,27+0,88° 4,51+0,57%
Stre sinh san (trang/kg ca cai) 161.051+£65.359* 178.039+35.053? 175.556+40.7162
Duong kinh trieng (mm) 1,016+0,0252 1,042+0,022 1,052+0,032
Thé tich noan hoang (mm?3) 0,440+0,0512 0,47+0,042 0,48+0,05%
Chiéu dai ca bot (mm) 3,214+0,042 3,21 +£0,072 3,36+0,1123

S6 ligu trinh bdy (trung binh+dg \éch chudn) trong ciing mét hing c6 cdc ky tw (a,b) khdc nhau thi khac biét c6 ¥ nghia

théng ké (p<0,05)
3.3. Ting truéng va ty |é song ciia dan ca G2

Nham danh gia kha ning chiu man cia ca tra
cling nhu 14 hiéu qua chon loc, cé tra thé hé G, tir ba
nhém cé duge nudi trong nhiéu didu kién do man
khac nhau véi nhiéu giai doan phat trién. Két qua
cho théy trong giai doan tir ca bot 1én c4 huwong ty 16
sbng va khéi lwong ca c6 xu huéng giam khi do man
tang (Hinh 2). D6 man va nhéom ca anh hudng cé y
nghia thdng ké (p<0,05) 1én ty 1& séng va khdi lwong
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ca, nhung khong c6 su tuong tac voi nhau. Ca ba
nhém ca déu khong thé Séng sot & do man 20%o. 6]
d6 man 15%o, chi ¢6 ca nhom CL va KCL con séng.
Mic du ty 1& sbng & nhom CL cao hon c¢6 cing xu
huédng, nhung su khac biét gitra cac nhém ca khong
¢6 ¥ nghia thong ké & 0%o va chi khac co y nghia &
5%o va 10%o. Tuong tw, khdi lwong ciia nhém CL co
xu hudng cao hon so véi nhém KCL va NN, khac
biét nay c6 y nghia (p<0,05) tir 46 man 10%o. tro 1én.
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Hinh 2. Ty & séng (A) va khéi lweng c4 cudi thi
nghiém (B) ciia ba nhom ca sau 21 ngay wong ¢
do man khac nhau

Ghi chii CL: cd chon loc, KCL: cd khong chon loc, NN:
cd nuéi nuoc ngot. Cdc ky tw (chir cdi) khdc nhau thé
hién su khac biét c6 y nghia, p<0,05)

Trong giai doan tir c4 huong 1én ca giéng, o tat
ca cac d6 man, cac nhom ca CL c¢6 xu hudng Ion
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nhanh hon, tiép theo 1a nhém ca KCL va nhom ca
NN (Hinh 3). Téc d6 ting truong tuong dbi
(Specific growth rate - SGR) ciia ca cao nhat & 5%o
va khac biét khong cod y nghia so vdi ca & 0%o va
10%o. V& hiéu qua tiéu thu thirc an, gia tri FCR cua
nhém ca NN cao hon nhém ¢4 KCL va CL va su
khac biét c6 xu hudng ting khi do man tang. Ty 1€
sdéng ciia nhom ca CL va KCL tuong dong nhau &
cac do man tir 0%o t6i 15%0 nhung nhom cad NN cé
ty 1& sdng thap nhat mic du khac biét khong c¢b ¥
nghia thong ké. O d6 man 20%o, ty 1& séng giam
nhiéu & ca ba nhom ca, nhung giam nhiéu nhat 1a
nhom ca NN.

Trong giai doan nuoi thit (thoi gian 8 thang), kha
nang chiu man cia nhém ca CL t6t hon han so Vi
nhom ca KCL va NN, thé hién qua su khéac biét co ¥
nghia thong ké ctia ba nhém ca & khdi lwong thu
hoach (Hinh 4A) va ty & chét tich liy (Hinh 4B).
Dic biét, ty I chét tich liiy thuong cao hon & nhom
NN va sy khac biét nay bat dau c6 ¥ nghia thong ké
tir thang thr hai dén két thuc thi nghiém (p<0,05).
Mic du ty 1& chét tich liy gitta nhom CL va KCL
khac biét khong c6 ¥ nghia thdng ké (p>0,05%),
nhung ty 1& chét ciia nhom KCL ludn cao hon so véi
nhém CL trong qua trinh thi nghiém.
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Hinh 3. Ty 1¢ séng va ting truwéng ciia ba nhém ca ¢ dd min khac nhau

(A) t I¢ song; (B) khéi luong cudi; (C) FCR - hé s6 tiéu thu thitc an; va (D) SGR - toc dg tang trieong twong doi. Ghi
chii CL: cd chon loc, KCL: ca khdng chon loc, NN: ca nudi nuwoc ngot. Cdc ky tw khac nhau thé hién sy khdc biét ¢ y

nghia, p<0,05
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Két qua cua céac thi nghiém cho thiy d6 min co
anh hudng 1én ty 1é sdng va ting truéng cia ca tra &
ting giai doan phat trién. Két qua nay ciing dugc ghi
nhan trén nhiéu nghién ctru truéc (Borode et al.,
2002; Huong and Quyen, 2012; Hossanin et al.,
2021). Bén canh, cac két qua ciing cho thay su anh
hudng cua chon loc 1€n kha nang chiu man cua ca
tra. Nhin chung, thé hé con ctia nhom ca CL c6 xu
huéng chiu man tot hon so véi thé hé con cia nhém
¢4 KCL. Quan trong hon, ¢4 con cua ngudn bd me
nuoi trong nudC man c6 kha nang chiu man t5t hon

50.00 ~
40.00 A
30.00 A

20.00 A

Ty 1& chét tich Ky (%)

10.00 4
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S0 V&i nhém cé ¢6 b me sdng trong nudc ngot. Su
khac biét nay c6 thé dwoc giai thich nhu 13 két qua
clia qua trinh chon loc. Qua trinh chon loc & thé hé
trude co thé 1am ting tan s6 cua alleles quy dinh tinh
trang chiu man trén ca tra. Sy di truyén cua cac bién
d6i nay téi thé hé tiép theo 1a nguyén nhan chinh dan
toi sy tang kha nang chiu man ctia nhém ca chon loc
S0 V&i cac nhom khéac. Két qua nay ngu ¥ rang viéc
chon loc trong diéu kién d6 man nhu trong nghién
clru nay 1a budce dau tién hudng téi cua viée dap tng
di truyén cua cé tra voi méi trudng méi (Donelson
etal., 2019).

a _.-A---4&2

1400 -
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800 -

600 A

400 A

Khéi hegng cubi (g)

200 A

S thang nuéi

Hinh 4. Ty 18 chét tich liiy (A) va khéi lwgng c4 cudi thi nhiém (B) ciia ba nhém nudi trong cung diéu
kién dd man 10%.

Cic ky tir khdc nhau thé hién sy khdac biét ¢6 y nghia, p<0,05

3.4. Hé sb di truyén va phan &ng chon loc

Sau mét thé hé chon loc trong diéu kién nudc
man, hé s6 di truyén vé khdi lwong c4 tra duge wdc
lugng 14 0,29. Hon thé nita, qua trinh chon loc cling
dan dén tang khéi luong (18,0%) va ty 1& séng
(11,4%) cua ca (Bang 3).

Qua mét thé hé chon loc trong méi trudng man,
tang trudng va ty 1 séng cua ca tra dwoc cai thién.
Khéi lwong ca tra ting 18%, cao hon két qua cua
nghién ctru trudc d6 ciing trén ca tra, nhung nudi
trong mdi truong nudc ngot véi chi 9% (Vu et al.,

85

2019). Murc d6 cai thién vé ty 1¢ song (11,4%) trong
nghién ctru nay ciing cao hon so vdi ca tra nudi trong
nudc ngot, chi 7,4%. (Vu et al., 2019). Ty 1& séng va
tang truéng tot hon trong méi trudong nudc min cd
¥ nghia rat quan trong, chung té dong c4 chiu man
duoc tao ra tir trong nghién ctru nay c6 tiém ning
I6n @ nudi & nhimg ving thudng bi xAm ngap man
& PBSCL nhu cac tinh Bén Tre, Soc Tring, Tra
Vinh va Tién Giang (Nguyen et al., 2016). Mac du
viéc st dung dong ca chon loc duoc tao ra trong
chuong trinh nay cho cac vung nudc ngot khong
phai 1a muc ti€u chinh, nhung dong ca chon loc nay
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ciing thé hién kha nang vuot troi trong moi truong
nudc ngot. Theo do, tde do tang truong cua nhom
CL giai doan gidng trong diéu kién d6 man thap
(5%0) va trong nudc ngot (0%o) cao hon so véi cac
nhom con lai. Két qua nay phii hop véi nghién ciu
trude do cua Falconer (1990) khi cho rang chon loc
c4 thé véi diéu kién bt lgi s& tao ra nhimg ca thé c6
thé chdng chiu tot véi nhiéu diéu Kién méi truong

Tap 58, S6 Chuyén dé SDMD (2022): 79-90

khac nhau. Nguoc lai, khi chon loc duoc tién hanh
dua trén diéu kién méi trueong thuan loi, ca thé dugc
tao ra s& khong thich ing t6t trong méi trudng bat
loi. O ¢4 r6 phi, khi chon loc trong diéu kién nuéc
man qua nam thé hé co thé tao ra dong ca phat trién
t6t trong c4 moi truong nudc man va ngot (Thoa et
al., 2016).

Bang 3. Hé s6 di truyén va phan &ng cia chon loc véi khoi hrgng ca tra sau mdt thé hé chon loc & d

main 10%o

Thé h¢ G1 Thé h¢ G2

Cic chi sb Chon lgc Khong chgn  Chon lgc (CL)  Khdng chon Nuwéc ngot

(CL) loc (KCL) loc (KCL) (NN)
BW (g) 1.380+1752 793+230P 1.106+226¢ 935+257¢ 827+211¢
SR (%) - - 76,9+4,80° 69,0+1,50° 57,1+1,90P
S vé BW (g) 587 - - - -
R vé BW (g, %) - - 171 (18,0 - -
R vé SR (%) - - 7,90 (11,4) -
h? (BW) 0,29 -

Cdc ky tir khdc nhau thé hién si khdc bi¢t co Y nghia thong ké (p<0,05). BW=khoi lwong cd, SR=ty 1¢ séng, S=khdc biét

chon loc, R=phan #ng chen loc, h?=h¢ sé di truyén.

Hé s6 di truyén thuc té cho tinh trang khdi lugng
cua ca tra trong diéu Kién d6 man ¢ nghién ctru nay
gan tuong duong véi nhimg nghién ciru trude day
trén ca tra duoc chon loc trong méi trudong nudc
ngot tir 0,21 tai 0,34 (Sang et al., 2012; Vu et al.,
2019). Trong chuong trinh chon loc trén c4 nheo
nudi trong ao, hé sé di truyén sau ba thé hé chon loc
1a 0,17 cho dong ca Kansas va 0,19 cho dong ca
Marion (Rezk et al., 2013). Hé s di truyen kha cao
dat dugc trong nghién ctru nay ching to rang quan
thé nay s& c6 kha nang phan tng tét ddi véi cac thé
hé chon loc tiép theo trong tuong lai trong diéu kign
do man.

3.5. Anh huéng cia chen loc gidng & mire dd

phén tir

O ca 6 ngay tudi (G2), ca bot ciia nhom NN wong
& d6 man 2,5%o co ty 1¢ chét 100% trong khi ca CL
va KCL con song, chimng té chon loc thé hé G ¢ do
man lam ting kha nang chiu man & thé hé con G..
Ngoai ra, cac phan tich phan tir cling chitng minh
qué trinh chon loc va d6 man lam thay ddi biéu hién
ctia mot sé gen lién quan dén methylation (Hinh 5),
didu hoa 4p suit tham thiu, ting truéng va stress &
thé hé tiép theo. Methylation 1a mot qué trinh quan
trong, chiu trach nhiém chinh cho diéu hoa biéu hién
gen & sinh vat. Nhing thay d6i & mirc do phan tir
nay c6 thé 1a mot trong nhitng nguyén nhan lam ting
kha nang thich nghi va sinh trudng cua ca chon loc
dd man so véi ca dugce nudi trong nudc ngot.
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3.6. Anh hwéng ciia d§ min 1én cdc chi tiéu
sinh ly, mién dich va hé vi khuan dwong
rugt ¢ ca tra

Két qua cho thay ca ca gidng (20-30 g) va cd bot
(10 ngay tudi) c6 thé sinh truong va phat trién & do
man 15%o trong thoi gian thi nghiém (10 ngay doi
V6i ca bot va 34 ngay di véi ca gidng) va 20%o duoc
xem nhu la giéi han chju dung cia ca tra do lam
giam dang ké ty 1é sdng va ting trudéng. Cac phén
tich & mtrc d6 phan tir cho thiy duong rudt cua ca
phan ng manh nhat véi su thay d6i 4p sudt thim
thiu clia mi trudng So Vi cac co quan khéc, thong
qua viéc diéu tiét cac gen lién quan dén qua trinh
trao d6i ion va nuéc (Hieu et al., 2022). Dic biét, hé
vi khuén duong ruét bi anh huéng dang ké do sy gia
tang hép thu nudc théng qua duong tiéu hoa cua ca
trong méi truong d6 man cao. Cu thé, do man cao tir

5%o trd 1én lam gia ting mat do cua vi khuan
Sulfurospirillum & duong ruot cua ca, day la mot vi
khuan sbng dang tu do trong méi truong nuée (Hinh
6) (Hieu etal., 2022). Ngoai ra, trong mdi treong 10
va 15%o, duong rudt ca c6 sy hién dién vai mat do
cao cua Vibrio, giéng vi khuan thuong xuit hién &
cac loai ca nudc lg, man (Hieu et al., 2022). Nhiing
két qua nay cho thay trong diéu kién do man cao, ca
phai tang hap thu nudc tr moi trudong bén ngoai dé
bu vao luong nude di mét do qua trinh thim thau,
do d6 1am ting kha nang xam nhap cua vi khuan bén
ngoai vao duong rudt cua ca. Vi vdy, mdi truong
nudi ¢6 nhidu vi khuan gay bénh hozc vi khuan co
hoi s€ lam gia tang kha nang giy bénh cho ca.
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Hinh 5. Biéu hién mRNA twong d6i ciia cac gen lién quan dén qua trinh methylation dwéi tac dong
cia do man va nhom ca

(A) dnmt1, (B) dnmt 3aa, (C) dnmt3ab, (D) dnmt3ab3, va (E) dnmt3bad. Gid tri thé hién la trung binh + dg léch chudn.
Cdc gid tri ¢o chir cdi di kéem khdc nhau chi sy khac biét co y nghia thong ké (Tukey test, p<0,05).
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Hinh 6. Ty 1& thanh phin cia hé vi khuin dwong rudt ca tra dwéi anh hwéng caa d min

3.7. Anh huéng cha viéc tiép xic dp man & phuong phap “hormesis”. Hormesis dugc dinh
giai doan sém: phwong phap hormesis nghia la phuong phap cho sinh vat tiép xuc voi mot
yeu t6 stress & mirc do thap dé kich hoat hoic diéu

Bén canh chon loc giong, dy 4n cling thir nghiem tiét cac co ché phan tir va té bao, qua d6 nang cao

nang cao kha nang thich nghi d6 man cho ca tra bang
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kha nang thich nghi cua sinh vat vai cac yéu té bat
loi cia moi truong (Calabrese et al., 2007). O nghién
clru ndy, c4 bot 1 ngay tudi duoc tiép xtc voi do man
5%o trong 5 ngay (nhom cé thi nghiém), sau d6 nudi
tro lai trong moi trudng nuwdc ngot dén khi dat kich
c& ca gidng. Két qua cho thiy viéc tiép xtic vdi 5%o
& giai doan c4 bot c6 kha niang thay d6i mirc do biéu

S oup B ™
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0 10 70 0 10 20
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hién gen lién quan dén diéu hoa ap suat thim thau,
mién dich, stress,...dan dén ty Ié séng va ting
truéng cao hon nhom cé tiép xuc véi do man & giai
doan giéng (nhém dbi chimg) (Hinh 7). Nhitng két
Quéa nay cho thay phuwong phap “hormesis” ¢6 higu
qua trong Viéc nang cao sy thich nghi cta ca tra voi
dd man cua moi truong.

Tang trud ng

Hinh 7. Ty 1§ song va ting truwéng ciia nhém ca ddi chimg (PC) va nhém ca thi nghi¢m

Gid tri thé hién la trung binh + dg \éch chudn. Cdc chir cdi khdc nhau thé hién s khdc biét ¢6 y nghia thong ké (p<0,05)

4. KET LUAN

Chon loc cé tra trong diéu kién nudc lo cai thién
tang truong 18,0% va ty 1é song 11,4% sau mot thé
hé. Hé s di truyén vé khéi lwong & mirc cao (0,29).
Qua trinh chon loc da nang cao kha nang chiu man
cla ca tra & thé hé tiép theo théng qua cac thay doi
& murc d6 phan tir, dac biét 1a qua trinh methylation.
Ca tra c6 kha nang thich nghi véi d6 man 15%o,
nhung hé vi khuan duong rudt thay doi. Su tang kha
nang chiu man cia dong ca tra dwoc phat trién tir
nghién ctru nay c6 y nghia rat quan trong cho su phat
trién bén viing cua ca tra tai PBSCL, dac biét cho
nhitng khu vuc bi anh hudng cua xam nhap man.

) Két qua cting cho thdy can c6 nhimng nghién ctu
tiép theo dé gia ting kha nang thich nghi d6 man cua
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ca tra thong qua viéc quan ly mdi truong ao nudi
cling nhu cai thién hé vi sinh duong rugt. Chon loc
gidng theo phuong phap “hormesis” cho thay nhiéu
tiém ning cho su thich nghi cua cé tra véi sy xam
nhap man nhung can nhiéu nghién ctru hon dé lam
16 co ché va t6i uu hiéu qua.
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