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ABSTRACT

This study aimed to quantify relationships between body size and
reproductive traits of square-head climbing perch, SHCP (Anabas
testudineus). Eight-month old SHCP from a grow-out pond were randomly
sampled, then divided into three groups of sizes (247 + 60 g; 157 + 22 g;
and 99 £ 27 g), and stocked in 6 hapas (2%x3x2.5m). After 2 months of
maturation culture, 60 individuals (10 fish were randomly sampled from
each hapa) were measured gonad somatic index (GSI), fecundity, and egg
diameter. Simultanuously, 13 pairs of broodstock were artifically
propagated to estimate realistic fecundity, fetilization rate and hatching
rate. Results showed that GSI of males (0.5 - 1.5% for testis at stage 1V)
was independent of sizes (p>0.05). Meanwhile, that of females decreased
1.7 - 2% (ovary at stage IV and III, repsectively) with 100 g increase of
body weight. When females’ weight increased, absolute fecundity
increased while relative fecundity decreased, and egg diameter (0.71 -
0.78 mm) insignificantly increased. Realistic fecundity (averaged 335 -
398 eggs/g), fertilization rate (77.4 - 92.8%), and hatching rate (81.6 -
94.2%) were not significantly different (p>0,05) among three size groups
of broodstock.

TOM TAT

Nghién cieu nay nham xdc dinh méi quan hé giita kich cé va mét s6 chi
tiéu sinh san ciia cd ré “dau vuong” (Anabas testudineus). Ca ro dau
vuéng 8 thang tuéi tir mét ao nudi thit diege thu ngdu nhién, sau dé phdn
thanh 3 nhom khoi lwong (247 + 60 g; 157 + 22 g; va 99 + 27 g) va dugc
nudi vo trong 6 giai (2x3%2,5m). Sau 2 thang, 60 cd thé (thu ngau nhién
10 cd thé/giai) dwoc kiém tra hé sé thanh thuc (GSI), sitc sinh san va
dwong kinh trimg. Pong thoi 13 cdp cd bé me tir 3 nhém kich ¢& dwoc cho
sinh san nhan tao dé xdc dinh svrc sinh san thuc té, ti 16 thu tinh va ti 1é né.
Két qua & cd duwe, GSI (0,5 - 1,5% khi tuyén sinh duc ¢ giai doan IV)
khéng thay déi theo khoz lwong (p>0,05) nhung ¢ ca cai, GSI giam 1,7 -
2% (twong iing véi tuyén sinh duc ¢ giai dogn IV va III) khi khoi lwong ca
tang 100 g (p<0,05). Khi cd cdi cang I6n thi sikc sinh san tuyét doi cang
tang nhieng sikc sinh san tiwong doi cang giam va dwong kinh trirmg (0,71 -
0,78 mm) thay doi khong dang ké. Sirc sinh san thuc té (trung binh tir 335 -
398 trumg/g), ti I¢ thu tinh (77,4 - 92,8%) va ti Ié no (81,6 - 94,2%)
khéng khac biét thong ké (p>0,05) giita cdc nhom ca bé me cé kich cé
khac nhau.
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1 GIOI THIEU

V6i wu diém 1a ting truong nhanh va kich
thude 16n, dong ca r6 dau vudng hién dang dugc
nudi phd bién & Pong biang song Cuu Long
(PBSCL) va nhiéu noi khac. Sy phat trién nhanh
clia nghé nudi c4 r6 mot phan con do ngudi dan co
thé kich thich sinh san nhan tao ca mot cach de
dang. Qua két qua diéu tra vé hién trang san xuét
gidng va nudi ca ro dau vuong ¢ Hau Giang (nam
2012, s6 liéu chwa cong bd cua nhém tac gia),
nhiéu nguoi chon ca bd me tir chinh ao nudi c4 thit
cia minh va védi nhiing tiéu chi chon khac nhau.
Trong d6, da s6 cac ho san xuit khong chon nhiing
ca thé to 16n nhat dan vi cho rang ching chim
thanh thuc va chit luong sinh san (bao gom stc
sinh san thyc té, ti 1& thu tinh va ti 1& no) thap. Tuy
nhién, mot sé it ho chon nhiing ca thé 16n nhét vi
theo ho, dan ca con s€ ting truédng nhanh. Nhan
dinh sau da dugc chimg minh trong mot nghién
clru gan day, ca ro dau vudng bd me c6 khdi luong
16n & mirc 5% cua duong phan phdi chuan vé khéi
luong cua dan di anh hudng tich cuc dén ting
truong ciia dan con tir giai doan bot 1én gibng
(Duong Thiy Yén va ctv., 2014). Song dén nay,
hau nhu chwa c6 nghién ctru nao vé mdi lién quan
gitra kich c& va cac chi tiéu sinh san cua ca ro noi
riéng va nhitng loai ca dong nudi néi chung.

Heé s6 thanh thuc, strc sinh san va duong kinh
trong la nhimg chi tiéu sinh san quan trong va
thu’o‘ng ¢6 mbi quan hé véi kich ¢ co thé. Trén
mot so loai ca nhu loai Botia almorhae (Joshi and
Pathani, 2009) hay c4 hdi Oncorhynchus masou
(Tamate and Maekawa, 2000), nhiing c4 thé ting
trudng chdm co hé s6 thanh thuc va strc sinh san
thip nhung kich c& trimg to hon so véi ca ting
truéng nhanh. Nguoc lai, ¢ loai ca Zacco
temmincki & Nhat, hé sd thanh thuc & céa cai tang
theo khdi luong co thé nhung & con duc khong thé
hién mdi twong quan (Katano, 1990).

Mdi quan hé giita sinh truéng va sinh san dong
vai tro quan trong trong tién hoa cua loai. Sy phan
phdi niang luong ciia co thé cho hai hoat dong nay
hinh thanh nén nhiing dic diém, tap tinh cua loai
va nhitng dic diém nay co thé thay ddi trong nhiing
didu kién méi trudng khac nhau (Heino and
Kaitala, 1999). Nim dugc mdi quan hé nay trén d6i
tuong nudi con cd y nghia thuc té trong viéc chon
ca sinh san sao cho vira dam bao duogc ting truong
clia dan con vira dat hiéu qua san xuat giéng.

Nghién ctru ndy nham xac dinh moi quan hé
gitta kich ¢& ca cai va duc véi mot so chi tiéu sinh
san cua ca r6 dong dau vudng, tr do giup hicu
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thém Ve dic diém sinh hoc cua dong ca nay va
cung cép thong tin cho san xuét va chon gidng ca
16 dau vudng.

2 PHUONG PHAP NGHIEN CUU

2.1 Ngudn ca thi nghi¢m

Cé 16 dau vuong 8 thang tudi dugc thu tir mot
ao nudi thit véi sb lwong 60 kg (khdi luong trung
binh 140,2 £ 65,9 g; n =387 con) va thang 2/2013.
S6 c4 nay duoc chia lam 3 nhém kich ¢&: ¢& 16n
(247 +£ 60 g), c& vua (157 £ 22 g) va cd nhd (99 +
27 g) va tha vao trong 6 giai (2x3x2,5m). Muyc dich
ctia viéc chia nhém 1a dé dé woc lugng kich ¢ ca
khi kiém tra mirc do thanh thuc va chon cé cho sinh
san véi kich c¢& khac nhau. C4 dugc cho an 2
lin/ngay bang thirc dn cong nghiép (hiéu Tomboy
ki hiéu 450A, 30% dam) véi khéu phan tir 1,5-2%
tong khéi lwong ca.

2.2 Phwong phap xac dinh cac chi tiéu sinh
san sau khi nuéi vo

Sau 2 thang nudi vo, thu ngiu nhién 60 ca thé
tir 6 giai dé kiém tra cac chi tiéu sau:

— Giai doan thanh thyc: quan sat tuyén sinh
duc va xac dinh giai doan thanh thyc dya vao thang
thanh thuc 6 giai doan cia Nikolsky (1963, trich
Pham Thanh Liém va Tran Déc Dinh, 2004).

— Hé s thanh thuc (Gonad somatic index,
GSI %) = 100 x Khbi lugng tuyén sinh duc/Khbi
luong co thé.

— St sinh san tuyét d6i: ddi voi nhimg con
cai co tuyén sinh duc ¢ giai doan 1V, suc sinh san
tuyét dbi dugc xac dinh theo theo phuong phap
Lowerre va Barbieri (1993). Trimg trong buong
trimg duogc tach roi bang bién phap co hoc. Budng
trimg dugc cho vao khung luéi c6 mét lugi 0,1 mm
dat dudi voi nude chay voi van toe vira phai dé nho
vao ap luc nudc tach roi trimg ra khoi tim tring.
Sau d6 trang duoc bao quan trong dung dich
formaline 2,5% dén khi dém s6 tring. DPém 5 miu
dai dién dugc lay ngau nhién (cdn mau & d6 chinh
xac 0,01g) tir mdi budng trimg cung dung dich bao
quan (hdn hop). Tinh sb trimg trung binh trong 1
gam hdn hop. St sinh san tuyét dbi duogc tinh theo
cong thure:

F=nG

Trong d6: F: strc sinh san tuyét d6i (absolute
fecundity)

n: s6 lugng trimg trung binh trong 1 gam mau

G: khdi lwong hdn hop trimg va dung dich bao
quan tring.
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- Suc sinh san tuong ddi (tring/g) = stc sinh
san tuyét doi (trimg)/khoi lugng ca cai (g).

- Puong kinh trimg: Mau do duong kinh duoc
thuc hién trén cing nhitng mau dém stc sinh san
tuyét d6i. Mau trimg dwoc 1iy ngau nhién khoang
30 trimg tir hon hop trimg va duoc do trén kinh
hién vi.

2.3 Phuong phap xac dinh cac chi tiéu sinh
san trong sinh sian nhén tao

Khi c4 thanh thuc t6t (kiém tra sau 2 thang, vao
thang 4/2013), chon 5 cip ca bd me & 3 nhoém kich
¢& khac nhau dé kich thich sinh san nhén tao. Cé
duoc tiém mot 1an véi kich thich t6 LH-RHa +
DOM, liéu lwong sir dung 1a 100 pg/kg ca cai. Lidu
lwong hormone dung cho c4 duc bang 1/2 lidu
ding cho c4 cai. Sau khi tiém kich thich t6, chuyén
¢4 vao cac bé nhua 60 L (chtra 40 L nuéc) theo
ting cap bé me. Khoang 8 — 10 gi¢ sau khi tiém
kich thich t6 c4 bét dau dé trang. Khi ca de xong,
trimg duoc chuyén sang x6 ap tring (riéng cho moi
cdp ¢4 bd me).

Céc chi tiéu theo ddi gom:

— Stc sinh séq thuc té: xac dinh Qua trén thé
tich trimg va dém so trimg/ml trirg (3 1an 1ap lai)

— Tilé thu tiph: ti{lh % s tring ~'[hu _j[ir,lh trong
100 trimg dugc lay ngau nhién tir moi bé ap tring
(3 lan 1ap lai) va xac dinh tai thoi diém 8 gi¢ sau
khi ca dé (nhiét d nudc trong bé ap tir 27 — 28°C).

— Ti 1€ né duoc xac dinh sau khi ca no hoan
toan. Ti 1€ nd chinh 1a % s6 c4 n¢ trong tong sd
triang thu tinh (3 1an ldp lai cho moi bé ap trang).

2.4 Phuwong phap xir Iy s6 liéu

Mbi quan hé tuyén tinh giita khdi lugng ca cai
(va duc) voi cac chi tiéu sinh san sau 2 thang nudi
vd dugc kiém dinh ¢ mirc y nghia o = 0,05 bang
chirc nang hdi qui trong chuong trinh Excel. Cac
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thong s6 cua phuong trinh hdi qui cling dwoc xéac
dinh tir chuong trinh Excel. Su khac biét vé cac chi
tiéu sinh san nhan tao giita 3 nhém céa dugc so sanh
bang phuong phdap ANOVA mot nhén t6 voi phép
thit DUNCAN; trung binh khéi lwong ca duc va ca
cai dugc so sanh bang phuong phiap Mann-
Whitney va dugc thuc hién thong qua chuong trinh
SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Moi quan hé giira khoi lwgng va hé so
thanh thuc cia ca roé dau vudng

Trong 60 ca thé kiém tra, khoi luwong ca cai
(70,5 — 560 g, trung binh: 199 + 92, n =33) va ca
duc (72,5 — 265 g, trung binh: 147 £ 56, n=27)
khac biét nhau co y nghia (kiém dinh Mann-
Whitney, P =0,012).

Hé sb thanh thuc (GSI) cua ca céi chia lam 2
nhém, nhém c6 budng trimg & giai doan IIT (n =8,
chiém 24,2% s6 c4 cai) co GSI tir 8% tré xudng va
nhom c6 budng trimg ¢ giai doan IV (n =25, chiém
75,8%) c6 GSI tir 10% tro 1én (trlr mot ca thé c6
GSI = 7,8%). Tuy c¢6 GSI khac nhau nhung ca hai
nhém cé cai déu thé hién xu hudng giam khi khoi
lugng ca tang (Hinh 1, bén trai). Moi tuong ‘quan
nghich nay la c6 y nghla thong ké (p =0,06 ddi voi
tuyen sinh duc & giai doan IIT va p <0,01 ddi Vi
tuyén sinh duc ¢ giai doan IV). Phuong trinh tuyén
tinh (Hinh 1, bén trai) cho biét cung giai doan
tuyén sinh duc, khi khdi lugng c4 cai ting 100 g thi
GSI giam tuong tng cho 2 giai doan III va IV lan
luot 12 2% va 1,7%. O ca duc, GSI ciing c6 xu
huéng giam khi khdi luong ca ting nhung mdi
quan hé nay khong c6 y nghia thong ké (p = 0,18)
(Hinh 1, bén phai). Hé sb thanh thuc cta ca duc c6
tuyén sinh duc & giai doan IV (100% sb ca kiém
tra) dao dong tir 0,5-1,5%, nhé hon ~ 10 lan so voi
ca cai.
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Hinh 1: Méi quan hé giira khoi lwong ca cai (hinh trai) va ca dwe (hinh phai) véi hé s6 thanh thuc
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Két qua nghién ctru vé mdi quan hé giita GSI
va khdi lugng & ca ro khac véi két qua cua mot sb
nghién ctru trén céac loai ca khac. Trén cad Botia
almorhae (&6 An Do), Joshi va Pathani (2011) tim
thdy khi c4 duc va ca cai thanh thuc, GSI tang khi
khoi lwong cé 16n. Tuy nhién, ddi voi loai Gobius
paganellus (Ho Gobiidae), mot loai ca c6 kich
thudc twong d6i nho (ca thanh thuc lan dau co
chiéu dai tir 7,5 — 8,5 cm), GSI & ca 2 gidi tinh
khong thay dbi theo khdi lugng (Louiz et al.,
2013). Dbi véi ca 16, sy thay dbi GSI trong thoi
gian thanh thyc ¢ gi6i duc va cai thé hién khac
nhau. O ca r6 cai, toc do gia tang khoi luong tuyén
sinh duc cham hon téc do gia tang vé khdi lugng
¢6 thé 1a do ¢4 16 cai co tdc do tang truong nhanh
hon thé hién & khdi luong ca cai trong cling mot
dan l6n hon c6 ¥ nghia so voi ca duc (p=0,012).
Két qua nay gidng véi loai ca Zacco temmincki &
Nhat (Katano, 1990).

3.2 M&bi quan hé giira khdi lrgng va sirc
sinh san ciia ca rd dau vudng

Strc sinh san tuyét doi cua ca rd6 dau vuong dao
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dong tir 73.910 — 18.334 trimg/ca thé va ti 1¢ thuan
v6i khdi lwong co thé (Hinh 2) (p<0,01). Khi khoi
luong ca cdi tang 1 g thi sic sinh san tang 224
trimg (F = 224BW + 78452, v6i BW 1a khdi luong
co thé). Két qua nay gan gidng voi nghién ctru trén
ca r6 ¢ Malaysia, moi quan hé gitta suc sinh san va
khdi lwgng dwgc thé hién qua phuong trinh F=
330BW + 10844 (Marimuthu et al., 2009). Mtc d6
tang cua sirc sinh san theo khéi luong cua cé ré dau
vuéng (Hinh 2, bén trai) nho hon so véi ca 6 dong
tu nhién v6i mirc ting tir 400 — 500 trimg cho mdi
gram ting vé khéi lugng (Dwong Thuy Yén, 2014).

Twong tu nhu chi s GSI, stc sinh san twong
dbi cua ca r6 dau vuodng giam theo khéi luong
(p<0,01). Nhu vay, ti & khéi lugng tuyén sinh duc
va sb lugng trimg so véi khdi luong thén giam khi
cé cai cang 16n. Tuy nhién, toc do giam cia st
sinh san tuong dbi nho véi hé ) goc 1a -1,38.
Nghia la, khi khdi lugng cé cai tang lén 100 g thi
sO luong tring giam 138 tring. Vé khia canh san
xudt, mirc giam nay 1a khong dang ké.

1,200 -

1,000 1 i
y=-138x+ 956

R= 0,60

800 4

600

400 A

200 4

() T T T T T 1
0 100 200 300 400 500 600

Strc sinh san twong déi (tritng/g)

Khéi lueng c cii (g)

Hinh 2: Méi quan hé giira khoi lwong ca cai véi sire sinh san tuyét doi va twong doi

3.3 Mbi quan hé giira khoi lwgng ca cdi va
dudng kinh tring cia ca ré dau vudng

buong kinh trung trung binh cua cé r6 dao
dong 0,71 — 0,78 mm. Puong kinh tring c6 xu
huéng ting rat nho (hé sb goc 5x10° mm/g) theo
khdi lugng ca cai (Hinh 3), tuy nhién mdi quan hé
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nay khong co y nghia (p>0,05). Két qua & ca r6 dau
vudng khac véi ca ro tu nhién thu & Ca Mau, khi ca
cai cang lon, kich thudc trung tang cé y nghia
(Duong Thuy Yén, 2014). Twong tu, & c4 dém
trang Salvelinus leucomaenis, duong kinh trimg
cia ca tiang theo khdi lugng (Morita and
Takashima, 1998).
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Hinh 3: Méi quan hé giira khoi lwong ca cai véi dwong kinh trimg

Puong kinh tring dugc xem la mot trong
nhitng chi tiéu thé hién anh huéng cta ca me dén
sy sinh truong, phat trién va kha ning séng cia dan
con (Einum and Fleming, 1999; Heath et al., 1999;
Einum and Fleming, 2000). Mot s6 tac gia cho
rang duong kinh trimg c¢6 mdi quan hé bu trir véi
strc sinh san tuong d6i, nghia 1a sé luong trimg trén
mot don vi khéi luong ca cai cang nhiéu thi kich
thudc tring cang nho (Parker and Begon, 1986;
Elgar, 1990). Tuy nhién, mdi quan hé nay c6 thé
thay ddi tily theo diéu kién moi trudng, & diéu kién
moi truong bién dong va bét loi cho c4, mbi quan
hé bu trir thé hién rd, trong khi & méi trudng thudn
loi, kich ¢& trimg it thay d6i (Morrongiello et al.,
2012). Theo gia thiét ndy, trimg ca ro du vudng
khong thay doi theo khdi lwong ca cai hay sirc sinh

san co the do trong dicu kién nudi, cac yeu to moi
truong on dinh.

3.4 M0t sb chi tiéu sinh san nhén tao ciia ca
r6 dau vuéng véi kich c¢& khac nhau

Két qua sinh san nhan tao tir 13 cap ca bd me
(c6 2 cdp khong sinh san va thit thoat trong qua
trinh sinh san) dugc trinh bay & Bang 1. Ba nhom
¢4 c6 kich ¢& khac nhau nhung stc sinh san thuc té
(trung binh tir 335 — 398 trung/g ca cai), ti 1¢ thy
tinh (77,4 — 92,8%) va ti 1¢ no (81,6 — 94,2%) khac
biét nhau khong c6 y nghia théng ké (p>0,05). Khi
xét twrong quan giita cac chi tiéu nay véi khdi
luong (khong ké nhom c4) déu cho thiy ching
khong phu thudc vao khéi lwong ca (p>0,05 va R?
rt nho). Piéu nay chimg t6, kich ¢ ca khong anh
huéng dén cac chi tiéu sinh san thyc té.

Bang 1: Khdi lwgng (W) c sinh san, sirc sinh san (SSS) thwe té va ti 1¢ thu tinh va ti 1¢ né cia ca rd

Nhémci Socip Wecadwe Wcacai  SSS thue té (trimg/g)  Tilé thu tinh (%)  Ti ¢ né (%)
Ca lon 5 239+39 303+46 335+ 110 92,8+8,7  942+5,0
Ca vira 4 166+25 210+41 345+ 155 7744212 81,6+173
Ca nho 4 11010 123+17 398 + 67 89,5+ 11,7 833+172

Cdc s6 liéu trong ciing mgt cot khdc biét nhau khong cé ¥ nghia thong ké (p>0,05)

So v6i strc sinh san twong d6i (d6i voi ca cai co
tuyén sinh duc & giai doan IV), stic sinh san thuc té
bang khoang 30 — 40%. Két qua nay phu hop véi
dic diém cia nhiing loai c4 sinh san nhiéu lan
trong nam (Zworykin, 2012). Su bién dong vé st
sinh san (Hinh 2 va Bang 1) giira cac c4 thé duoc
giai thich 52 — 60% 14 do su khac biét vé kich cd,
phﬁn con lai phu thue vao tirng ca thé nhu mtrc do
ddu tu cho sinh san, mic do thanh thuc,... Tinh
trang thanh thyc cia mdi ca thé duc va cai cling la
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nguyén nhan chinh quyét dinh ti 1€ thu tinh va ti 1€
n6. Két qua nay cho thiy nhitng ghi nhan cua
mdt sb ngudi dan san xuat gidng ca rd rang ca co
kich ¢& 16n trong dan c6 kha niang sinh san (sd
luong trimg, ti 1¢ no, ti 1€ thy tinh) kém hon ca cé
kich ¢& vira phai 1a khong c6 co sd. Viéc chon lya
c4 sinh san c6 kich c& 1on khong anh huéng dén
cac chi tiéu sinh san, ngugc lai co thé nang cao
sinh trudng cua dan con (Duong Thuy Yén va ctv.,
2014).
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4 KET LUAN VA PE XUAT

O ca 16 dyuc thanh thuc, khbi luwong co thé
khong anh hudng dén mtrc do thanh thuc, ti 18 thu
tinh va ti 1& nd cua ca con. O ¢4 16 cai, khi ¢4 co
khéi lwong cang 16n, st sinh san tuyét db6i cang
tang nhung strc sinh san twong ddi giam véi sb
lwong khong dang ké (1380 tring/kg). St sinh san
thuc té, ti 16 thy tinh va ti 1& né khong phu thudc
vao khéi luong ca cai.

Trong san xuat giong, nguoi san xuat nén chon
ca co kich ¢& 16n va thanh thuc tot nham dam bao
chat lugng cua dan con.

LOI CAM TA

Nghién ctru nay la mot ndi dung trong dé tai
khoa hoc cong nghé “Bao tén ngudn gien ca o
ddng Hau Giang”, hop tac giita Truong Pai Hoc
Can Tho va S& Khoa hoc Cong nghé tinh Hau
Giang. Téac gia chan thanh cam on em Trinh Thu
Phuong, hoc vién cao hoc K18 va Tran Ngoc Sach,
L6p nudi trong thiy san K34 da tham gia phan
tich mau.
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