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ABSTRACT

Climbing perch (Anabas testudineus) has been reported as only one species
belonging to Anabas genus in Vietnam. Recently, a new phenotype of
climbing perch that has faster growth and larger sizes than the normal ones
has been found and was called square-head climbing perch (SHCP). This study
aimed to investigate the taxonomy system of SHCP based on comparison of
morphological characteristics between SHCP and wild climbing perch strains
sampled in different provinces. Countable traits varied in similar ranges among
climbing perch strains. Fifteen of 17 morphometric characteristics expressed as
percent indices of body length or head length significantly varied among strains
(p<0.01). SHCP differed from wild strains in indices of head shape, mouth size,
pre-dorsal length, and pre-pectoral length more obviously than other
measurements. In addition, relative gut length (RGL, the ratio of intestine
length to standard body length) of SHCP (1.84+0.54) was significantly higher
than that of wild strains (mean ranged 0.88-1.01 across populations).
Differences in morphometric traits among strains also depended on body
weight, sexes and sampling time. All morphometric indices were highly
variable among individuals within strains, accounting for more than 92% of
total variation. The results suggest that morphological differences between
SHCP and wild strain could be within-species diversity and affected by
different factors.

TOM TAT

Cd ré dong (Anabas testudineus) dwoe bdo cdo la loai duy nhat trong giong
Anabas phdn b6 & Viét Nam. Gan day, xudt hién mot kiéu hinh ca ré méi ting
truéng nhanh, kich ¢ 16n hon cd ré thuong va dwoe goi la cd ré dau vuong
(PV). Nghién ciru nay nham tim hiéu ddc diém phan logi ca ro DV dwa trén sy
so sanh hinh thai bén ngoai va bén trong giita ca ré PV va ca ré tw nhién thu ¢
cdc tinh khac nhau. Cdc chi tiéu dém bién dong trong nhimg khodng giong
nhau giita cdc dong cd ré. Muoi lam trong tong 17 chi tiéu do diege tinh ti Ié so
véi chiéu dai chuan hodc chiéu dai dau ciia cac dong cd ré khdc nhau rit cé y
nghia (p<0,01). Ca ré6 DV khac biét voi cd ré tw nhién ro rang nhdt & cdc ti 1é
vé hinh dang dau, c& mi¢ng, khoang cach trudc vi lung va vi nguec. Ngodi ra, 1l
1é chiéu dai rudt/dai chuan ciia cé ré PV (1,84%0, ,34) cao hon cd y nghia so voi
cd ré ti nhién (dao dong trung binh giita cdc quan thé tir 0,88-1,01). Khdc biét
Vé cdc chi tiéu hinh thdi gitta cdc dong cd phu thugc vao khoi lwong co thé, gidi
tinh va thoi gian thu mau. Tat cd cdc chi tiéu hinh thai deu bién dong lon gitta
cdc cd thé trong cung mgt dong, chlem trén 92% tong sé bién dong. Két qua
nghién curu cho thay su khdac biét vé hinh thai giita cd ré6 DV va ca ré tw nhién
6 thé la sw da dang trong ciing mét lodi va chiu dnh hidng ciia nhiéu yéu 1.
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1 GIOI THIEU

Glong cd 10 Anabas 1a mot trong nhitng
gidng c6 mirc d6 tién hoa thap, thé hién 6 s6 luong
loai trong gidng it. Trén thé gi6i, gidng nay co
hai loai: Anabas cobojius va Anabas testudineus
(www.fishbase.org va Intergrated Taxonomy
Information System www.itis.gov). Loai Anabas
cobojius phan bd & Nepan va c6 rét it thong tin.
Riéng loai ¢ ré dong Anabas testudineus phan bd
& cac nuéc Pong Nam A, An d6 va phia Nam
Trung Quéc (www.fishbase.org). Theo tai lidu
phan loai trong va ngoai nudc, giéng ci 16 & Viét
Nam chi ¢6 mét loai (Truong Thi Khoa va Tran
Thi Thu Huong, 1993; Rainboth, 1996). Song gin
déy, & Hau Giang xuét hién kiéu hinh c4 16 ¢6 stc
tang truong nhanh, khdi luong c4 thé truong thanh
16n hon nhiéu so véi ca ro ddng thuong va ¢ hinh
dang diu hoi vudng nén dugc goi 1a ca ré dau
vuodng (Phwong Thanh, 2010). Tir thuc t& do, van
d8é vé phan loai c4 r6 dau vudng dugc nhidu ngudi
quan tam.

Cong cu truyén théng don gian ma hiéu qua
trong phan loai c4 la dya vao dic diém hinh thai.
Tuy nhién, cac chi tiéu hinh thai cua loai thuong
thay d6i trong mot khoang nhat dinh va tiy theo
cac yéu t6 moi trudng bén ngoai (Shine, 1989;
Biswas and Shah, 2009; Binning and Chapman,
2010), kich ¢& va giai doan phat trién (Biswas and
Shah, 2009; Dwivedi and Dubey, 2013) va ngudn
gbc di truyén cua loai (Biswas and Shah, 2009;
Janhunen et al., 2009). Do do, dé c6 sy danh gia
chinh xac khoang bién dong cac chi tiéu hinh thai
dac trung cua loai can dua trén s lugng mau thu
16n va tir nhidu méi truong khac nhau.

Nghién ctru nay dugc thyuc hién nhim tim hiéu
vé hé théng phan loai c4 16 diu vuong théng qua
viéc so sanh dic diém hinh thai bén ngoai va bén
trong cua c4 ro dau vudng va ca ro thuong thu &
cac vung sinh thai khac nhau.

2 PHUONG PHAP NGHIEN CUU
2.1 Thu miu

Thoi gian va dia diém thu mau: mau duoc thu
hang thang, tir 2/2012 dén 1/2013. Pia diém thu
ca 16 dau vudng la cac ao nudi & Hau Giang. Ca
r6 ty nhién duge thu & Hau Giang va 2 noi khac
cach xa vé mit dia ly, déng thoi it chiu anh
huong cia nghé nudi, gdm Ring U Minh Ha - Ca
Mau va viron qudc gia Tram Chim, Tam Néng -
DPodng Thap.

Phuong phap thu va s lugng miu: Ca ro tu
nhién dwgc thu tir nhitng vuon tram cia nong ho

87

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 29 (2013): 86-95

(Ca Mau), mua qua thuong lai c6 uy tin (Hau
Giang) va thong qua co quan quan ly & Vuon
Quéc Gia Tram Chim. O nhitng noi ndy, ¢4 duoc
danh bt ty nhién bang cac phuong tién nhu chai,
giing ludi, tit muong/ao... Mau dugc thu ngau
nhién voi nhiéu kich ¢& khac, s mau thu it nhat 1a
30 maw/thang/tinh. Tong s6 mau dugc thu cua ca
Ca Mau 585 méu, DPong Thap 475 miu, Hau
Giang 498 mau va c4 dau vudng c6 319 mau. Mau
c4 dugc giit séng hodc bao quan lanh va chuyén vé
phong thi nghi€ém phan tich.
2.2 Phuong phap phan tich cic dic diém

hinh thai

Céc chi tiéu hinh thai duoc thuc hién trén miu
tuoi, dya theo Truong Thu Khoa va Tran Thi Thu
Huong (1993) va Biwas va Shah (2009). Chi tiéu
do gdbm 16 chi tiéu (Chiéu dai tong, dai chuan,
chiéu dai dau, khoang cach trudc vi nguc, chiéu
cao than tai vi tri géc vi lung va trude vi hadu mon,
chiéu cao cudng dudi, chidu dai gbe vi lung va gbc
hau moén, khoang cach gitra 2 mit, duong kinh
mit, cao dau sau mat, rong dau, rong miéng, dai
ham trén va ham dudi). Chi tiéu can gdm khdi
luong than c6 va khong c6 ndi quan. Cac chi tiéu
dém gdm sb tia vi hau mon (A), tia vi nguc (P), vi
bung (V), vi lung (D), vay dudng bén, vay cubng
dudi, sO gai trén xuong nap mang, s6 lugc mang
trén cung mang thr I va s dét song. Ngoai ra, ti 1&
chiéu dai rudt (Li)/chiéu dai chuan (SL) ciing duoc
xéc dinh nhim tim hiéu sy khac nhau vé dic diém
dinh dudng cia ca 16 dau vudng va ca ro ty nhién.

2.3 Phwong phap xir Iy s6 liéu

Céc chi tiéu dém duoc tinh khoang dao dong,
trung binh, do 1éch chuan gia tri thuong gép nhiéu
nhét (mode) va tan sd xuat hién cia gia tri nay
trong moi dong ca. Céc chi tiéu do duogc tinh ti 1€
so voi chidu dai chuén, chiéu dai dau hodc so véi
chiéu dai ham du6i nham loai trir anh huéng cua
kich ¢& co thé dén cac chi tiéu (Strauss and Bond,
1993; Truong Thi Khoa va Tran Thi Thu Huong,
1993). Su khac biét vé ti 1& cac sb do gilta cac
dong ca dugce so sanh bang phuong phap ANOVA
mdt nhan t6 va phép thir DUNCAN. Sau do, anh
huong ddng thoi ciia dong c4, kich ¢ c4, thoi gian
thu mau va su tuong tac hai chidu cua cac yeu t6
nay dén cac chi tiéu hinh thai dwoc phan tich bang
phuong phap “General linear models” va sir dung
chuong trinh R (R Core Development Team,
2009). Thir ty quan trong cua cac chi ti€u hinh thai
do giai thich sy khac biét gilra cac dong ca dugc
danh gia dya trén “Cluster analysis” trong chuong
trinh SPSS 16.0.
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3 KET QUA VA THAO LUAN

3.1 So sanh mjt s0 chi tiéu hinh thai bén
ngoai cia cac dong ca ro

Kich c& cta ca r6 tu nhiép thu duoc o CE:IC noi
c6 khoang dao ddng 16n, khoi lugng va chicu dai
card Ca Mqu to 2,2-127,7g va 5,0-18,2 cm; tuong
ung ca ro Bong Thap 1a 4,9-96,2 g va 6,7-17,8 cm;
ca r6 Hau Giang co kich co 2,2-70,6 g va 5,0-
17,5 ecm. Ca r6 dau vudng trong diéu kién nudi 3-
10 thang tu{)i c6 khoi luong dao dong tur 11,6-
343 g va chi€u dai tr 8,1-25,3 cm.

3.1.1 M¢t s6 chi tiéu dém

Trong céc chi tiéu dém, chi tiéu s6 tia vi bung
ciia mdi ca thé cua cac dong ca ré déu co 1 tia
clng va 5 tia mém. Cac chi tiéu dém khac co sy
bién dong gitra cac cé thé trong cing mot dong véi
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khoang bién dong va gia tri xuat hién nhidu nhét
gidng nhau gitra cac dong ca (Bang 1). Chi tiéu sd
luong vay (duong bén, dudng bén trén, duong bén
dudi, quanh cudng dudi) bién dong 16n va gia tri
xuét hién nhiéu nhat chiém dudi 50%. Trong khi
d6, chi tidu vé sé lugng cac tia vi (nhu vi lung, vi
hau mon) va sd lwgc mang trén cung mang 1 it
bién dong hon va tap trung & nhitng gia tri nhat
dinh (gia tri xuat hién nhiéu nhat chiém trén 50%).
it bién dong nhét giita cac ca thé trong cing mot
dong va giita cac dong la sé lugng ddt séng, ca 1o
Ca Mau c6 26-28 dot, phd bién nhit 1a 27 dbt
chiém 82%, n=30), ca r6 Déng Thap (n=30) co6 28
dbt va dau vudng cb 26-29 dot phé bién 1a 28 dot
(82%, n=60). Ngugc lai, sO gai trén xuong nip
mang ¢ khoang bién dong 16n. nhit va khong c6
gia tri pho bién 16 rang cia mdi dong cé, do do,

khong thé ding chi tiéu nay trong phan loai ¢4 ro.

Biang 1: Khoing bién dong (KBD), gia tri xuit hién nhiéu nhat (GTXHNN), tin s6 xuét hién (TSXH),
trung binh (TB = PLC) ctia mét so chi tiéu dém giira cic dong ca ro dong

Ca Mau Pong Thap Hau Giang diu vudng Nghién ciru
N =206 N =208 =152 N=105 trudc*
KBb 23-32 24-32 24-32 24-31 24-34
Vay duong bén GTXHNN 29 (33,1) 28 (34,6) 28 (34,0) 28 (26,7)
TB 28,5+1,4 28,4413 28,142,7 28,1+1,4
Vay dudng bén KBD 3,5-5,5 3,5-5,5 3,5-5,5 3,5-5,5 -
trén GTXHNN 4,5 (56,3) 4,5(57,2) 4,5 (47,4) 4,5(51,4)
B 4,39+0,60 4,4040,6 4,13+0,63 4,2040,37
Viy dudmg bén dui KBD 8,5-11,5 8,5-11,5 8,5-11,5 85-11,5 -
GTXHNN 10,5 (40,3) 10,5 (47,6) 10,5 (43,4) 9,5 (25,7)
TB 9,9+0,7 10,0+0,6 9,9+0,7 9,8+0,1
Vdy quanh cuong KBb 18-30 20-28 20-28 20-28 22-25
duoi GTXHNN 24 (44,2) 22 (45,2) 22 (45,4) 24 (50,5)
B 22,9+1,7 22,3+1,7 22,7+1,7 24,041,6
Tia vi lung cimg KBb XV-XVIII XVI-XVIII XV-XVII XVI-XVIII  XVII-XVIII
GTXHNN XVII(83,3)  XVII(68,8) XVII(78,3)  XVII(79,6)
TB 17,0+0,4 17,240,5 17,140,5 17,1404
Tia vi lung mém KBb 8-12 8-11 8-11 8-12 9-10
GTXHNN 10 (60,5) 10 (47,6) 10 (55,9) 10 (50,5)
TB 9,8+0,8 9,5+0,6 9,5+0,6 9,9+0,9
Tia vi hiu mén KBb VII-X VIII-X VIII-X VII-X  IX-X
cimg GTXHNN IX (78,6) IX (59,4) IX (58,6) IX (71,8)
TB 9,040,5 9,3+0,6 9,1440,0 9,1£0,5
KBb 8-12 8-11 9-12 9-12 10
Tiavi hdumén mém  GTXHNN 11 (44,2) 10 (55,7) 10 (44,1) 11 (54,3)
TB 10,5+0,7 10,10,7 10,30,8 10,7+0,8
Tia vi ngyc mém KBD 11-16 11-16 12-16 12-16 12-13
; GTXHNN 14 (44,2) 14 (50,0) 14 (51,3) 15 (40,1)
B 14,3+0,8 14,0+0,9 14,0+0,8 14,3+1,0
Luoc mang trén KBDb 6-10 6-9 6-9 6-9 -
cung mang thur GTXHNN 7 (50,0) 7 (50,4) 7 (58,1) 7 (48,2)
nhét TB 7,4+0,7 7,340,7 7,1+0,7 7,4+0,7
KBD 20-38 12-47 14-48 19-41 -
Sbgaitrénndpmang  GTXHNN 27 (14,7) 27.(9,1) 18 (11,0) 29 (20,0)
TB 27,3+4,1 27,8+7.8 24+7.8 27,9457

(*) Nghién ciru ciia Trwong Thii Thii Khoa va Tran Thi Thu Huong (1993) trén cd 16 dong tir nhién (n=48)
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Nhin chung khoang bién dong ciia cac chi tiéu
dém cuia cac dong ca 16 trong nghién ctru nay phu
hop voi bao cdao cua Mai Pinh Yén (1992),
Truong Tha Khoa va Tran Thi Thu Huong (1993).
Tuy nhién, gia tri trung binh cua so lugng vay va
cac tia vi (trir vi bung) khac biét voi két qua
nghién ctru cua Biswas va Shah (2009) trén ca r6
dia phuong va ca r6 dong Thai & Bangladesh.

Bién dong cia cac chi tiéu hinh thai dém cua
cac dong ca rd trong nghién ctru nay co thé 1a su
da dang tu nhién cua mot loai. Sy da dang nay 1a
két qua anh huong cua cac yéu té di truyén cia
loai cung véi anh hudng cia mdi truong va su
tuong tac gitra kiéu gen va méi trudng (Tave,
1993). Nghién cttu ciia Biswas va Shah (2009) cho
thdy c4 r6 dong c6 ngudn gbc & Thai Lan duoc di
nhap viao Bangladesh va ca ro dong ban dia
Bangladesh khac nhau (p<0,05) vé& mot s6 chi tiéu
hinh thai do, dém, mic du ca 2 dong ca duoc thu
trong cac ao cua cung mot vung (tinh Khulna,
Bangladesh). Diéu nay ching to cac chi tiéu hinh
thai co thé khac nhau do ngudn gdc di truyén cia
cac quan thé khac nhau trong cing mét loai. Tuy
nhién, anh huéng cta cac yéu té khong di truyén
d6i v6i cac tinh trang dém thuong it hon so véi
cac tinh trang can, do (nhu khéi luong, chiéu cao
than,...), thé hién qua hé s di truyén (h?) cao
(Tave, 1993). Vi du, s6 tia mém vi lung cua ci r6
phi van (Tilapia nilotica) c6 h* = 0,67+0,38 (Tave,
1986), ca hdi van c6 h® = 0,9+0,27 (Leary et al.,
1985 trich boi Tave, 1993). Dac biét, s6 luong dot
song co hé sb di truyen cao va on dinh ¢ nhiéu
loai. Ching han: sé lugng ddt séng cta ca chép
(Cyprinus carpio) c6 hé s6 di truyén h? = 0,9+0,07
(Nenashev, 1970, trich boi Tave, 1993), ctia ca hoi
niu & (Brown trout) Chau Au va Bic My h? = 0,9
(Kirpichnikov, 1981, trich boi Tave, 1993)...
Trong nghién ctru ndy, sé lwong dbt sdng cua cac
dong cé ro ty nhién twong dwong véi ca dau vuong
va it thay doi giira cac ca thé trong cing mot dong,
phii hop véi cac nghién ciru trén vé tinh tuong dbi
on dinh cua chi tiéu nay trong cting mot loai.

Nhu vay, su bién dong cua cac chi ti€u dém
cua cac dong ca ré ching to cac chi ti€u nay thay
dbi theo diéu kién moi truong va co su khac biét
gifra cac ca thé trong cung modt moi truémg Su
giong nhau vé chc khoang bién dong va gia tri
xuét hién nhiéu nhat gitra c4 r6 dau vudng va ca ro
tu nhién chtng t6 chung c¢6 thé cing mot loai.
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3.1.2 Mgt s6 chi tiéu do hinh thai bén ngoai

So sanh ti 1& s6 do hinh thai bén ngoai giira ca
10 diu vudng va ci 16 ty nhién cho thiy ching
gidng nhau ¢ hai chi tiéu chiéu cao cudng dudi so
v6i dai chuan va chiéu dai ham trén (HCP) so voi
ham dudi. Céc chi tiéu con lai c6 su khac biét rat
c6 y nghia (»p<0,01) gilta cac dong ca (Bang 2).
Khéc biét rd rang giira c4 ré dau vudng va ca 1o tu
nhién 14 cc chi tiéu & phan dau. Pung nhu tén goi

“cé r6 dau vuong”, chiéu dai du so vé6i dai chuén
(HL/SL) cta chiung ngén hon, trong khi rong dau
va cao ddu sau mat so voi chidu dai dau 16n hon
cac dong ca ty nhién. Khoang cach hai mét cia ca
dau vuéng 16n hon nhung duong kinh mit (so véi
chiéu dai dau) nho hon c6 ¥ nghia so véi ca 6 tur
nhién. Ngoai ra, cac chi tiéu vé kich ¢& miéng nhur
chiéu dai ham trén, ham duéi, do rong miéng cia
¢4 dau vudng 16n hon cé o ddng tu nhién.

Vé phan than, ca r6 dau vuong khong thé hién
16 nhimg diém khéac biét so voi cac dong ca tu
nhién, chi c¢6 cao than do tai vi tri géc vi hdu moén
(BD2) cua c4 ré ddu vuoéng 16n hon va chiéu dai
cuéng dudi nho hon ca tu nhién. Ti 1& sé do khac
thé hién hinh dang than (cao than BD1 do tai vi tri
gbe vi lung so vdi dai chuédn) ciia ca o dau vudng
tuong dbi glong véi ca 16 Ca Mau va 16n hon so
v6i ¢4 r6 Pong Thap va Hau Giang (Bang 2).

Ddi voi ca 16 tu nhién, ca thu & cac vung khac
nhau gidng nhau & mot s6 ti 1¢ s6 do so voi dai
chuan nhu chiéu cao cubng dudi, cao dau sau mét,
chiéu dai ham trén, ham dudi va do rong miéng
(Bang 2). Cac ti 1¢ s6 do con lai khac biét nhau co
¥ nghia thong ké nhung mirc do chénh léch khong
nhiéu, chénh léch gitra gia tri 16n nhét so v6i nho
nhét tir 0,8-5,5% (s6 liéu khong trinh bay).

Két qua phan tich cum (cluster analysis) cho
thdy trong céac chi tiéu do thé hién hinh dang than
(tinh theo ti 1& so v&i dai chudn) thi chi tiéu chiéu
dai cudng duéi (LCP/SL), chiéu cao cubng dudi
(HCP/SL), chiéu dai vi lung (DL/SL) it quan trong
nhét khi phan biét sy khac biét giira cic dong. Hay
no6i cach khac, cac chi tiéu nay bién dong khong
dang ké giita cac dong c4 ro. Ba ti 1& quan trong
nhit bao gdm cao than/dai chuin (BDI/SL,
BD2/SL, khoang cach truéc vi lung/ dai chudn
(dFD/SL) va chiéu dai diw/ dai chudn (HL/SL).
Trong céc chi tiéu do & phan dau (so voi dai dau),
ti 16 rong miéng/dai dau va rong dauw/ dai dau la
quan trong nhat va duong kinh mat/ dai dau it
quan trong nhat trong giai thich sy khac biét giira
cac dong.
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Bang 2: Trung binh (£ PLC) ti 1§ cac s6 do ciia cac dong c4 ré dong

Chi ticu Ca Mau Pong Thap Hau Giang Piu vudng
N =526 N =414 N =454 N=319
So vdi SL (%)
1. Chiéu dai dau (HL) 34,6°£2.9 34,6°+£2.2 34,00 +2,1 32,6327
2. Chiéu cao than 1 (BD1) 34,7°+43 33,5%£3,6 33,1*43,5 34,7°£2.9
3. Chiéu cao than 2 (BD2) 34,0°+43 32,72£3,5 32,7°£3,9 35,4°+3,1
4. Chiéu dai vay lung (DL) 61,0°+3,3 60,52+2.3 60,9°+2.5 61,9°+£29
5. KC trude vay lung (dFD) 37,2°43,0 37,3424 36,42 +2.2 36,22 42,8
6. KC trude vay nguc (dFP) 37,5¢+3,1 37,0°42,0 36,7 +3,0 35,62 +4,0
7. Chiéu dai cudng dudi (LCP) 5,63 +1.4 5,65°+1,4 5,94¢+1,7 5,362 +1,1
8. Chiéu cao cuong duéi (HCP) 15,02 +1,3 14,92 +1,4 15,02 +1,1 15,12+1,0
So véi chiéu dai dau( HL)
9. Cao dau sau mit (DE) 65,92+6,9 65,6 +4.4 65,1*+5,3 67,1°+6,9
10. Rong dau (HW) 61,4*+79 62,5°+43 64,1¢+53 66,19+7.1
11. Khoang cach mét (00) 3432431 3482429 3525433 36,5°+3,8
12. Puodng kinh mét (O) 23,5434 23,6427 24,5°£29 20,7 +£3,8
13. Chiéu dai ham trén (UJ) 3332433 33,1*43,3 32,9432 34,4°+29
14. Chiéu dai ham duéi (LJ) 27,02£3,0 26,92 +2.7 27,18433 28,0°+2.8
15. D6 rong miéng (GW) 35,1234 35,6°+3,0 359436 37,4443
So véi chiéu dai ham dwéi (LJ)
16. Chiéu dai ham trén (UJ) 1232 £12 1232+14 1232 £13 1242 £13
17. D06 rong miéng (GW) 1312417 1332 +15 1332 +16 135°+19

Ghi chii: - Cdc gid tri trong cing 1 dong khéng ciing ky tu thé hién sw khdc biét ¢6 y nghia thong ké (p<0,05). KC la

khodng cach

Phan tich phuong sai vé su bién dong cua cac
ti 18 s6 do trong cung va giita cac dong ca cho thy
pha‘m 16n bién dong 1a do sy khac biét giita cac ca
thé trong cung mét dong, giai thich trén 92% bién
dong vé mot chi tiéu sé do (s6 lidu khong trinh
bay). Piéu nay noi 1én mirc do da dang vé ti 1é cac
s6 do cuia ca rd trong cing mot moi trudng sdng.

So sanh mot s ti 1& sb do quan trong trong
nghién ctru nay véi mot sé nghién ctru khac cho
thdy co su khac biét nhung khong 16n. Ti 18 chidu
dai dau/dai chuén (HL/SL) trung binh cua cac
dong cé ty nhién trong nghién ctru nay 1a 34,0%
(C4 Hau Giang) dén 34,6% (Ca Ca Mau va Pdng
Thap), 16n hon két qua cua Truong Thu Khoa va
Tran Thi Thu Huong (1993) véi trung binh HL/SL
1a 32,3% nhung van nam trong khoang dao dong
(28,6-35,7%). Ti 1€ nay & ca ty nhién ciling 16n hon
so voi 2 dong ca ro dong ¢ Bangladesh, HL/SL
clia ¢4 o co ngudn gde & Thai Lan dugc di nhap
vao Bangladesh va c4 ban dia twong tng 1a 32,1%
va 33,0% (Biswas and Shah, 2009). Nhu vy, ti 1¢
HL/SL cua cé r6 dau vudng (32,6%) gan gidng voi
ca rd ddng & mot sd nghién ctru trén (Trwong Thu
Khoa va Tran Thi Thu Huong, 1993; Biswas and
Shah, 2009 ). Cao than 1a mot chi tiéu quan trong
ndi 1én hinh dang co thé ca. Ti 1& cao than so véi
dai chuan cua ca r6 dau vudng va ca ro ty nhién
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Ca Mau 16n hon ching t6 ching c6 khdi luong
cao hon ca Dong Thap va Hau Giang khi c6 cung
chiéu dai. Pidu nay thé hién rd qua hé sb phuong
trinh chidu dai-khéi lwong (s6 liéu chua cong bd),
trong d6, ca rd Ca Mau ¢6 hé sd b (trung binh:
2,93, 95%CI: 2,88-2,98) cao hon c6 y nghia so véi
hai dong ca ty nhién con lai (Hau Giang 2,80;
95%CI: 2,73-2,88 va Pong Thap 2,75; 95%CI:
2,67-2,82) nhung khac biét khong cé y nghia so
Vv6i ¢4 16 ddu vudng (trung binh: 2,88; 95%CI:
2,83-2,94).
3.1.3 Mbi quan hé giita cdc ti Ié s6 do hinh

thdi va khoi heong ciia cd ré

Mic du cac s6 do da dugc tinh ti 1¢ theo dai
chuan va dai dau, nhung ching van co thé thay doi
theo kich ¢6. Gia thiét nay di dwoc kiém chimg
trén cac ti 1¢ s6 do quan trong thé hién su khac biét
giita cac dong c4 rd ty nhién (Xem muc 3.1.2). Két
qué cho théy, ti 18 cao than/dai chuén (Hinh 1, trai)
va dai ham trén/dai ddu (UL/HL) gan nhu khong
thay d6i so v6i khéi luong co thé. Trong khi do,
khoang cach hai mét/dai dau (OO/HL), dai dau/dai
chuan (HL/SL, Hinh 1, giita), khoang cich trudc
vi lung va vi nguc (twong ung dfD/SL, dfP/SL)
giam theo dang ham mii (khong tuyén tinh) véi
khdi luong. Nguoc lai, ti 1¢ rong dau/dai dau
(HW/HL, Hinh 1, phai) va rong miéng/dai dau
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(GW/HL) ting khong tuyén tinh voi khdi luong.
Xu huéng twong tu ciing thé hién ¢ ca r6 dau
vudng. Nhu vay, khi c4 rd cang 16n, dai dau co xu
huéng ngin lai trong khi rong dau/dai dau c6 xu
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huéng tang 1én. Dleu nay co thé mot phan giai
thich sy khac biét vé cac chi do giira ca 16 dau
vuéng va ty nhién 1a do ca r6 dau vudng cé kich
thudc to hon.

[Te]
=
[=]

BD1rSL
HLSL
0.35

HWHL

0.25

Hinh 1: M6i quan h¢ giira khéi lwvgng co thé (WT) va ti I¢ cao than/dai chuén (tréi), dai diu/dai chuin
(giira) va rong dau/dai dau (phai) ciia cac dong ca ro tw nhién

Shine (1989) cho rang su khac nhau vé dic
diém hinh thai cta dau giita cac ca thé 1a do kha
nang thich nghi khac nhau ddi voi cac didu kién
sinh thai, chi yéu 1a yéu t6 thirc dn va su canh
tranh. Vi du, kich thudc twong ddi cta dau thuong
to & con duc anh hudng dén tap tinh bat mdi va
canh tranh giira nhitng con duc trong mua sinh san
(Shine, 1989). Loai ca Pagrus auratus (Uc) ciing
thé hién su khac biét vé hinh thai dau gitra 2 nhom
c4 sbng & moi trudng ven bién va ngoai khoi
(Moran et al., 1999). Su khac biét vé hinh thai dau
gilta cac dong ca ro cing c6 thé do diéu kién moi
truong song, dac biét la yéu t6 dinh dudng. Ca 16
dau vuong song trong moi truong nhan tao, duoc
cung cap_thuc an nhung ¢ diéu kién nuéi mat do
cao c6 thé muc d canh tranh sé& cao hon so véi ca
tu nhién.

3.1.4 Subién dong cua cac chi tiéu do hinh
thai bén ngoai cua ca ro tw nhién theo thoi gian

Céc ti 1& s6 do cua ca 16 ty nhién khong nhing
thay dbi theo khdi luong co thé, moi truong phan
b6 ma con thay ddi theo thoi gian (Thang thu
mau) Anh huéng dong thoi ciia cac yéu to nay
(kh01 lugng, dong, va thang) va su tuong tac hai
chidu cua chung den ti 1 cac s do quan trong
(néu & trén) déu rat c6 y nghia (p<0,01).

Yéu t6 thoi gian co lién quan chit ché véi didu
kién moi truong nhu thoi tiét, khi hau anh huong
dén cac yéu tb thuy, 1y héa nude, miac dd phong
pht va da dang cta thtc an tu nhién theo mua...
Céc yéu t6 nay anh huéng 1én su sinh truéng va
phat trién cia cé, tir d6 lam thay ddi cac chi tiéu
do hinh thai. Yéu t6 thoi gian con lién quan dén
giai doan phat trién va tinh trang sinh 1y cia ca.
Tir thang 1-3 1a giai doan ca trudng thanh tich liy
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vat chét dinh dudng dé chuén bi cho mua vu sinh
san, bat dau tir thang 4 va tap trung 1a tir thang 5
cho dén thang 6 (Mai Dinh Yén, 1983; Duong
Nhut Long, 2006). Trong khoang thoi gian tur
thang 7-12, s6 miu thu trong ty nhién thuong c6
nhitng ca thé nho (1a dan con dugc sinh san dau
mua) va ca truong thanh. Nhu vay, ca ¢ giai doan
khac nhau s& tich lity vat chat dinh dudng véi mirc
d6 va 6 co quan tich liiy khac nhau, d6 do cac chi
tiéu do hinh théi ciing s& thay ddi theo.
3.2 Tilg dai rudt so véi dai chuin

Ti 1& chiéu dai rudt/dai chuén (Li/SL) khéac biét
rat c6 nghia gitra cac dong ca (p<0,01) va khac
biét rd nhét 1a gitta c4 dau vudéng va nhom ca tu
nhién (Hinh 2). Ca dau vudng co Li/SL (1,84+
0,54) cao hon rit nhiéu so v6i cic dong cé
tu nhién (0,88-1,01). Trong cac dong ca tu
nhién, Li/SL ciling khac biét c6 y nghia, ca Hau
Giang ¢6 Li/SL (0,88+0,23) thap hon c¢6 ¥ nghia
so v6i ca Dong Thap (0,98+0,33) va ca Ca Mau
(1,01£0,32).

2.5 1
Tilé Li/SL c
20 4

1.5 A
1.0 A

0.5 4

00 T T T T r——
CaMau DongThap HauGiang Dauvuodng

Hinh 2: Ti 1§ dai rudt so véi dai chuin (Li/SL)
cuia cac dong ca ré
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Ti 18 Li/SL con thay di theo kich ¢&, gi6i tinh,
thoi gian thu miu (ddi v6i ca ré ty nhién) hodc
theo ao nudi (d6i v4i ca 16 dau vudng) va su thay
d6i Li/SL theo cac yéu té ndy khac nhau tuy dong
(Tuong tac gitra ting yéu té véi dong la rat co ¥
nghia, p <0,01). Tat ca cac yéu td trén giai thich
71% su bién dong Li/SL giira cac ca thé. Khi xét
mdi quan hé don giita kich ¢& va Li/SL & ting
dong c4 (Hinh 3), két qua cho thiy chi ¢ dong Ca
Mau, Li/SL ¢6 xu huéng giam theo khéi luong (g)
v6i the do giam (hé s6 gdc) nho la — 0,002
(p<0,01), & cac dong ca khac, mbi quan hé tuyén
tinh gitra Li/SL va khdi lugng co thé khong co y
nghia thong ké (p >0,05). So sanh ti 1€ Li/SL giita
hai gi6i cua timg dong c4 cho thdy Li/SL khac biét
khong ¢ ¥ nghia giita ca duc va ca cai ¢ ca rd dau

LisL

60 BOD 100 120

Khdi lugng (g) — Ca Ca Mau

LisL

Khdi lwong (g) — Ca Ddng Thap
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vudng, nhung & cac dong ca tu nhién, Li/SL cua
c4i 16n hon ca dyc (p <0,05). O tit ca cac dong c4,
ti 16 Li/SL ciia c cai va duc déu nho hon co ¥
nghia (p<0,05) so voi giai doan ca nhé chua phan
biét duoc duc va cai (Bang 3).

Bang 3: Ti 1€ dai rudt so voi dai chuan theo gioi
tinh ciia cac dong ca ré

Dong ca Ca cai Ca duc Ca nhé

Ca Mau 0,94+0,28> 0,80+0,19° 1,11+0,32°
Pdng Thap  0,91£0,25° 0,77+0,22° 1,31+0,29°¢
Hau Giang  0,87+0,20" 0,80+0,17% 1,010,28°
Dau vuong 1,57 £0,61° 1,69+0,50* 2,02+0,45"

Cdc gid tri trong ctiing mot ¢ot c6 cung chit cdi thi khac
biét nhau khong co y nghia thong ké (p >0,05)

=
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Hinh 3: Méi quan hé giira khoi lwong va ti 1¢ dai rudt so véi dai chuin (Li/SL) ciia cac dong ca

Ti 1& Li/SL dugc xem la mot “chi thi” dé du
doan tinh an cda ca (Fryer and Iles 1972, Kapoor
et al., 1975, trich boi Karachle and Stergiou, 2010;
Kramer and Bryant, 1995b). Phu hop vdi 1y thuyét
trén, két qua phén tich trén nhiéu loai c4 ciia mot
s tac gia cho thdy ti 18 Li/SL cta c4 an dong vat <
cad an tap < ca an thyc vat (Kramer and Bryant,
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1995b; Karachle and Stergiou, 2010). Trong cung
mot loai, Li/SL ciing thay ddi theo sy thay déi tinh
an gilra cac giai doan (Kramer and Bryant, 1995a).
Khéo st trén 21 lodi ca phan bd & cac con sudi &
Panama, Kramer and Bryant (1995a) nhan thiy
hau hét cac loai & ddy co Li/SL ting theo kich c&
co thé va dao dong tir 1,09 dén 2,11. Mi quan hé
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tuyén tinh thuan gitra Li/SL véi kich ¢& thuong
thiy & nhing loai chuyén tir &n dong vat o giai
doan nhé sang an tap thién vé thue vat & giai doan
truong thanh (Montgomery, 1977; German and
Horn, 2006). Tuy nhién, v&i nhiing loai c4 an tap
thién vé dong vat ¢ giai doan truong thanh nhu ca
tré€ phi Clarias gariepinus, Li/SL & ca truong
thanh (0,78+0,04) va ca huong (0,87+0,07) nho
hon so v6i ca giong (1,28+0,06) (Ikpegbu ez al.,
2012). Két qua nghién ctru trén ca r6 dong tuong
tu nhu ca tré phi, cd nho c¢6 Li/SL 16n hon so véi
ca trudng thanh. Su khac biét Li/SL gitra cac giai
doan thuong lién quan dén sy chuyén tinh in
(Kramer and Bryant, 1995a). Theo Duong Nhut
Long (2006), ca rd dong luc nho an thién vé thuc
vat bao gém chit hiru co, tao, phiéu sinh dong
vat...khi 16n ca an tap thién vé dong vat, thuc an
cua ching thuong la céc loai dong vat khong
xuong séng & trong nudc, con tring, sdu ray, min
ba hitu co, nhom thuc vat c6 hat... Sy phat trién
qua céc giai doan cta ca trong nam cé tinh mua vu
cung véi sy thay ddi theo mua vu cua thirc an tu
nhién, do d6 ti 1& Li/SL ciing thay d6i theo thoi
gian (Clements and Choat, 1993).

Ti 18 Li/SL ciia c4 dau vudng 16n hon rit nhidu
so voi 3 dong ca dugc thu ngoai ty nhién. Sy khac
biét vé Li/SL giita cac dong ca 16 co thé 1a do dic
diém thich nghi cta ca véi cic moi truong sdng
khac nhau, twong tg nhu mot s6 loai ca khac
(Ribble and Smith, 1983; Kishe-Machumu et al.,
2008). Yéu t6 moéi truong anh huong dén ti 18
Li/SL chu yéu 1a yéu t6 dinh dudng nhu thanh
phan cac loai thirc an, chit lugng thirc in (Wagner
et al., 2009), toc d6 va lugng thirc an liy vao
(Olsson et al., 2007). Chiéu dai cia rudt s& thay
d6i trén co so dat can bang giita xu hudng ting
nham ting kha ning hép thu t6i da cac chat dinh
dudng va nang lugng c6 trong thic an va xu
huéng giam nhim han ché tiéu hao ning lugng
duy tri cdc md cua co quan ti€u hoa (Sibly 1981,
trich boi Wagner et al., 2009). Ca r6 tu nhién séng
& cac thay vuyc tu nhién v6i ngudn thirc dn da dang
va phong phu, ¢6 nhiéu khi ning dé lya chon
nhitng loai thirc an phu hop véi tinh an cua chiing
(an tap thién vé dong vat) va luong thirc an lay
vao voi toe do cham tity vao kha ning sin mdi nén
ti 16 Li/SL dao dong ~ 1. Trong diéu kién nudi,
nguén thirc an cia ca r6 thuong co ti 1€ thuc vat
cao (nhu thic an ty ché, thuc an vién,. .. ) va duogc
cung cap cho ca voi mot luong 16n trong thoi gian
ngén. Do d6, chiéu dai rudt cia ca roé dan thay ddi
theo hudng dai hon, gitp ca ting kha nang du trit
thirc an, tang hiéu qua tiéu hoa va hap thu thirc an.
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Sy thay ddi chiéu dai rudt 1a qué trinh l4u dai, qua
nhiéu thé hé. Mic du kiéu hinh ca r6 dau vudng
méi ghi nhan gan day nhung két qua phan tich vé
hinh thai cho thiy chung c6 thé ciing mot loai véi
¢4 1o thuong. Vi vay, ti 16 dai rudt/dai chuin
(Li/SL) ctia ca ro dau vudng 16n c6 thé 1a két qua
clia qué trinh thich nghi qua nhiéu thé hé ciia ca r6
tu nhién dudi tdic dong cia chon loc tu nhién va
nhan tao trong didu kién nudi. Véi chiéu dai ruot
dai, ca ro dau vudng c6 kha nang sir dung hiéu qua
hon ngudn dinh dudng tir thirc an c6 ngudn goc
khac nhau (thuc va dong vat), dong thoi 6 thé
gop phan lam ting téc do tang truong. Mot sb
nghién ciru trén cac loai ¢4 khac cho thay ca c6 toc
d6 tang trudng nhanh thuong co ti 1€ Li/SL cao
hon so ca tiang truéng cham co6 cung kich c&
(Kramer and Bryant, 1995a; German and Horn,
2006) Su thay dbi ti 16 Li/SL theo mdi truong
song ciing dugc ghi nhan trén ca tra dau
(Pangasianodon gigas), Yamagishi et al. (2012)
cho thay phd thirc an va ti 1& Li/SL cua ca séng
trong moi trudng nudi va & cac hd chtra tyr nhién ¢
phia béc Thai Lan khac nhau. Ca séng trong ngoai
a0 hd tu nhién c¢6 phd thirc dn rong bao gom dong
vat phu du (Branchiopoda chiém 75%), thuc vat
phii du (Chlorophyceae chiém 98%) ngoai ra con
¢ cac thanh phan khéng xac dinh khac, dbi vai
nhom ca nay thi c6 ti 1& dai rugt/dai chuan (Li/SL)
dao dong trong khoang 2,19-2,65. Trong khi di
v6i nhimng c4 tra dau sdng trong ao nudi thit chi sir
dung mét loai thirc an vién thi ti 1¢ nay cé khoang
dao dong 16n hon rat nhiéu (2,54-4,49).

Su khac biét vé Li/SL gitta 2 gidi duc va céi ¢
c4 rét it duoc dé cap, ngoai trur loai ca Rhodeus
sericus amarus (Dumitru and Mihal, 1962, trich
boi Ikpegbu er al., 2012) va loai Entomacrodus
stellifer lighti (Kennish, 1997). O loai E. stellifer
lighti c6 tinh an tap thién vé& thuc vat, Kennish
(1997) tim thdy khong c6 sy khac biét vé Li/SL
gitta ca duc va cai. Trong nghién clru nay, ca ro
cai ¢0 ti 1¢ Li/SL 16n hon c6 y nghia so v6i ca duc
va két qua nay gidng nhau & tat ca cac dong ca
t nhién. Tuy nhién, gia tri Li/SL & hai gisi déu
<1, ching t6 tinh 4n cia chiung déu l1a thién vé
dong vat.

Dic biét, trong mdi dé)ng ¢4 ¢o su bién dong
rat 16n vé ti 1& Li/SL gilra cac ca thé (Hinh 3).
Bién dong giita cac ca thé trong 1 dong chlem
28,1%, trong khi tong anh huéng cua cac yéu t6
dong, kich ¢, gidi tinh, thoi gian va sy twong tac
2 chiéu giita chung chiém khoang 71%. Nhu vy,
khi phan tich Li/SL ctia 1 c4 thé, kho hodc khong
thé dwa vao ti 1& Li/SL dé phan biét cac dong cé ro
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no6i chung va giira ca ro du vudng voi ca 1o ty
nhién nobi riéng.

4 KET LUAN VA DE XUAT

4.1 Kétluan

— Céc chi tiéu d&ém cua cac dong ca 16 cb
khoang dao dong va gia tri xuét hién nhiéu nhit
gidng nhau va phu hop voi két qua cua cac nghién
ctru trude trén cé rd dong Trong cung mét dong
¢4, ¢ su khac biét v& cac chi tiéu dém giira cac
céa thé.

— Phan 16n ti 18 cac chi tiéu do vé hinh thai
bén ngoai (so v6i dai chuan hodc so véi dai dau)
clia ca 1o thay d6i theo modi trudng phan bd (dong
c4), gidi tinh, cac thang trong nam, khéi luong co
thé va sy khac nhau giita cac dong ca phu thudc
vao cac yéu tb trén. Chi tiéu do khac rd nhit giira
c4 ré dau vudng va ca ty nhién 1a cac ti 1& vé hinh
dang dAu, kich c& miéng, khoang cach trude vi
lung va vi nguc. Ti 1€ cac chi ti€u do gilra cac ca
thé trong cung mét dong cé sy khac biét rat 16n,
giai thich trén 92% bién dong ciia mdi chi tiéu do.

— Ti 18 dai rudt so voi dai chuan (Li/SL) cia
c4 16 dau vuong 1on gin gap doi so véi cac dong
ca r6 tu nhién. Ti 1€ nay cua ca cai 16n hon ca duc
& ca r0 ty nhién, nhung khong c6 sy khac biét
thong ké giita hai gi¢i ¢ ca ro dau vudng. Ti 1¢
Li/SL ciing thay d6i theo thoi gian trong nim dbi
véi ca 1o ty nhién va cod su khac biét co y nghia
giita cac ao nuoi ddi voi ca ro dau vudng.

4.2 Dé xuat

Can tiép tuc nghién ctru su bién dong cua cac
chi tiéu hinh thai bén trong va bén ngoai cua cac
dong ca 10 trong cung moi trudng nudi. Dong thoi,
can nghién ctru so sanh trinh tr mot s6 gen dédc
trung cho loai dé c6 két luan chinh xac vé hé
thong phan loai c4 ro dau vudng.

LOI CAM ON

Nghién ctru nay 12 mot ndi dung trong d& tai
khoa hoc cong nghé cip Bo (Ma sé B2012-16-15)
dugc tai trg cia Bo Gido Duc va Pao Tao. Tac gia
xin chan thanh cdm on c6 Nguyén Bach Loan da
hudng din cach phan tich mau. Cam on em Tran
Quéc Loc, hoc vién Cao hoc K17 va cac em sinh
vién khoa 35-36, Khoa Thuy san, da tham gia vao
qué trinh thu va phan tich mau.
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