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Abstract: This study provides new data on the characteristics of the gastrointestinal morphology
and the variation of Clark index according to sexes, fish size groups, seasons and sampling sites of
mud sleeper Butis koilomatodon, one of the commercially valuable gobiid species in the Mekong
Delta. Analytical results of 1,227 fish samples collected monthly from April 2019 to March 2020 in
Duyen Hai (Tra Vinh), Cu Lao Dung (Soc Trang), Tran De (Soc Trang), Hoa Binh (Bac Lieu), Dong
Hai (Bac Lieu) and Dam Doi (Ca Mau) showed that this species had a slightly sloping mouth, the
length between two jaws was relatively equal, teeth were small and grew in long lines on both jaws
with the outer row having larger teeth. The length of the gut was shorter than the total length of the
fish and so this species belonged to predator group. The Clark index depended on length of fish,
sampling time and site but excluding season and gender. It was also effected by interactions of fish
length x season; fish length x site and season x site. Conversly, the interactions of gender x season
and gender x site did not impact on the Clark index. The outcomes of research will provide useful
data in artificial aquaculture Butis koilomatodon.
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Hinh thai éng tiéu hoa va hé s6 béo Clark cua cé bong lung
cao Butis koilomatodon phan bo & mot s6 vung cira song ven
bién thudc cac tinh Tra Vinh, S6c Trang, Bac Liéu va Ca Mau
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Tém tat: Nghién ctru ndy cung cip dan liéu méi vé dac diém hinh thai dng tiéu hoa va sy bién dong
ctia hé sb béo Clark theo gi6i tinh, nhom chiéu dai c4, mua thu mau va diém thu miu cia loai ca
bdng lung cao Butis koilomatodon, mot trong nhitng loai c4 bbng c¢6 gia tri thwong phidm ¢ ving
Pong bang song Ciru Long. Két qua phén tich 1.227 méu cé thu dugc lién tuc mdi thiang mot lan, tir
thang 04/2019 dén thang 03/2020 tai 6 dia diém tai cic huyén Duyén Hai (Tra Vinh), Cii Lao Dung
(Soc Trang), Tran Dé (Séc Trang), Hoa Binh (Bac Liéu), Pong Hai (Bac Liéu) va Pam Doi (Ca
Mau) thiy dugc loai ndy c6 miéng hoi chéch vé phia dudi, chiéu dai gitra hai ham twong ddi bang
nhau, ring nhd va moc thanh hang dai trén ca hai ham v&i hang ngoai ¢6 rang 16n hon. Chiéu dai
cua rudt ca ngén hon chiéu dai téng cua ca va loai nay thudc nhom ca an dong vat. Gia tri Clark cta
loai nay thay dbi theo chiéu dai cua c4, thoi gian thu miu va diém thu mau ciing nhu su tac dong
két hop cua chiéu dai c4 x mua, chiéu dai c4 x diém thu mau, mua x diém thu mau, nhung khong
chiu anh hudng boi mua, gidi tinh va giGi tinh x mua, gidi tinh x diém thu mau. Két qua nay gop
phin cung cép dan liéu cho cac nghién ctru nudi nhan tao loai ca nay trong tuong lai.

Tur khéa: Butis koilomatodon, hé s6 béo Clark, hinh thai dng tiéu héa, viing cira sdng ven bién.

1. Mé dau

C4 bong lung cao Butis koilomatodon
(Bleeker, 1849) sbng tap trung & ctra song 16n co
chat day 1a bun cat, mot s6 ving nude ndng va
khe d4 [1]. Ca bdng con c6 gié tri dinh dudng cao
hon nhiéu loai ca c6 gié tri kinh té khéac & bién
[2]. Hon nita, trong nhiéu nim gan day, viéc
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danh bat qua mirc da 1am cho ngudn loi ca béng
giam st nhanh chéng, nhiéu loai da trd nén can
kiét. Tuy nhién, dén nay c6 rét it nghién cau vé
d6i twong nay, dac biét cac nghién ciru vé hinh
thai ngoai cua 6ng tiéu hoa va su thay ddi caa chi
sb Clark véi kich thuge cua ca, dia diém va mua
van chua duoc biét dén. Hinh thai ng tiéu hoa
duoc dung dé xac dinh tinh dn cta ca [3]. Chi s6
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Clark biéu thi cho kha ning tich lity ning lugng
cua ca [4]. Nghién cau nay nhiam cung cap dan
liéu vé hinh thai dng tiéu hda va h¢ s6 Clark cua
ca va sy bién ddi gia tri ciia hé s6 Clark theo gioi
tinh, nhém chiéu dai, mua, diém va thoi gian thu
mau. Két qua ciia d¢ tai s& 1a co so hiru ich cho
viéc nghién cau nudi nhén tao loadi nay trong
tuong lai.

2. Vit liéu va phwong phap
2.1 Thu va phan tich mau

63

Maiu ca béng lung cao Butis koilomatodon
dugc thu doc theo ving ctra séng ven bién &
huyén Duyén Hai (Tra Vinh), Cu Lao Dung (Séc
Tring), Tran P& (Soc Tring), Hoa Binh (Bac
Liéu), Pong Hai (Bac Liéu) va Pam Doi (Ca
Mau) (Hinh 1) bang luéi kéo day (co kich thudc
mit lugi phan dut 12 2a=15 mm). MAu duoc thu
ngau nhién, dinh ky 1 lan/thang véi nhiéu kich
€& ca khac nhau va thu lién tuc trong mét nam tir
thang 04/2019 dén thang 03/2020.
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Hinh 1. So dd sdu diém thu mau

[DAu mili tén: dia diém thu mau; 1: Duyén Hai (Tra Vinh), 2: Ci Lao Dung (Séc Tring),
3: Tran Bé (Soc Trang), 4: Hoa Binh (Bac Liéu), 5: BDong Hai (Bac Liéu), 6: Pam Doi (Ca Mau);
Nguon: Google Map]

M3u c4 sau khi thu duoc bao quan bang cach
ngam trong formol 10% (1 formoline: 9 nudc)
trugc khi mang vé phong thi nghiém. Sau khi
mang vé Phong thi nghiém Dong vat, Bo mon

Sinh hoc, Khoa Su pham, mau c4 dugc dinh loai
dira vao dic diém hinh thai ngoai da dugc mo ta
boi Tran Dic Pinh va cong su (2013) [5]. Gi6i
tinh duoc xac dinh dwa vao dic diém hinh thai
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cua gai sinh duc (tam giac nhon & ca duc va oval
& Cé céi). Mau ca duoc xac dinh khéi lugng (W;
chinh xac dén 0,01 g) va chiéu dai (TL; chinh xac
dén 0,1 cm) trude khi giai phau liy 6ng tiéu hoa.

Hinh thai éng tiéu hoa dugc mo ta dya trén
phuong phap nghién ctu cua Nikolsky (1963)
[3]. Chi sé Clark duoc tinh dya vao khéi luong
ca khong noi quan (Wo; chinh xac dén 0,01 g)
theo cbng thuc:
W, x 100

TL?

Trong d6, W,: khdi lugng ca khéng noi quan;
TL: tong chiéu dai cua cé [4].

Clark=

2.2. Xir Iy s6 liéu

Su bién dong cua gia tri Clark theo gigi tinh,
nhom chiéu dai c4 va mua duogc xac dinh bang t-
test. Phuong phap phan tich phuong sai mot
nhan t6 (1-way ANOVA) duogc ding dé kiém tra
su bién dong cua gia tri Clark theo diém va thang
thu mau. Phuong phéap phan tich phuong sai hai
nhan t6 (2-way ANOVA) dugc dung dé xac dinh
su anh hudng cua gigi tinh x mua, gigi tinh x
diém thu mau, nhom chiéu dai ca x mua, nhém
chiéu dai ca x diém thu mau va mua x diém thu
mau dén sy thay ddi cua gia tri Clark. Kich thuéc
cua ca duoc chia thanh 2 nhém dua vao chiéu dai
thanh thuc dau tién & mdi dia diém thu mau
(chiéu dai thanh thyc dau tién: tai Duyén Hai:
6,95 cm; Cu Lao Dung: 8,61 cm; Tran Dé: 6,93
cm; Hoa Binh: 5,50 cm; Pong Hai: 5,09 cm;

Pam Doi: 6,95 cm), v6i nhom 1 ¢6 kich thuéce
nhé hon chiéu dai thanh thuc dau tién (tai liéu
chua cong bd). Phan mém SPSS v.21 duoc ding
dé xur ly thdng ké. Tat ca phép thu dugc xac dinh
0 muc y nghia 5%.

3. Két qua va thao luan

3.1. Hinh thai éng tiéu hoa

Trong thoi gian tir thang 04/2019 dén thang
03/2020 da thu dugc téng cong 1.227 ca thé duc
va céi (Bang 1). Két qua phan tich cho thay loai
ca béng lung cao Butis koilomatodon c6 mi¢ng
hoi chéch vé phia dudi, chiéu dai ham trén va
ham duéi trong d6i bang nhau cho thay loai nay
thuoc nhém ca miéng giira va thuong bat moi &
tang gitra. Ring loai nay nho, moc thanh hang
dai trén ca hai ham cua cd, hang phia ngoai c6
rang 16n hon va hoi cong vé phia miéng ca (Hinh
2). Loai ca nay c6 chiéu dai than tir 2,9 cm dén
11,1 cm (7,1620,03 SE cm), chiéu dai rudt dao
dong tir 1,0 cm dén 8,0 cm (3,99+0,03 SE cm;
Hinh 3), chi s6 RLG cua loai nay dao dong tir
0,17 dén 1,41 (0,56+0,00 SE). Chiéu dai cua ruot
ca ngan hon chiéu dai tong cua ca ching to loai
ca nay thudéc nhom ca an dong vat. Két qua nay
cling duoc tim thdy & mot sé loai ca bong & khu
vire Pong bang séng Ciru Long nhu: Glossogobius
giuris [6], Glossogobius sparsipapillus [7], Oxyeleotris
urophthalmus [8], Eleotris melanosoma [9,10],
Periophthalmodon schlosseri [11].

Bang 1. S6 lwong ca thu duoc tai sau diém thu mau & khu vuc nghién ciu

Thing Duyén Hai Cu Lao Dung TranDBé | Hoa Binh DPong Hai Pam Doi
Duc Cai Duc Cai Duc | Cai | buc | Cai | buc | Cai | Buc | Céi
04/2019 6 2 3 1 12 | 3 7 25 | 17 4 21 | 6
05/2019 10 1 10 2 8 22 9 12 |11 ] 19 | 9
06/2019 8 5 6 4 8 25 5 14 3 15 | 14
07/2019 8 3 1 9 | 3| 24 6 19 0 16 | 4
08/2019 7 5 6 1 9 1| 24 6 12 8 11 | 10
09/2019 9 1 5 4 9 | 3| 24 6 11 5 14
10/2019 12 5 1 7 6 | 21 7 14 4 19 | 2
11/2019 8 2 3 1 15 21 9 16 1 7 9
12/2019 9 3 1 4 7 2 | 23 8 1 13 | 11 | 13
01/2020 19 5 3 2 4 1 | 28 2 15 2 15 | 15
02/2020 9 11 5 1 2 1 | 16 7 14 4 20 | 10
03/2020 26 4 12 2 3 1| 20 6 13 3 24 | 6
Téng 131 39 162 24 93 [ 21| 255 | 96 | 158 | 58 | 192 | 98
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Hinh 3. Ong tiéu héa cua ca bong lung cao Butis koilomatodon.

3.2. Hé so béo Clark cuia c& bong lung cao Butis
koilomatodon

Hé s6 béo Clark & ca céi 1a 1,19+0,02 SE (t-
test, n=336, p > 0,05), & ca duc la 1,20+0,02 SE
(t-test, =891, p > 0,05). Két qua cho thay G ca
duc hé sé béo twong dwong cé cai, nhu cau vé
dinh dudng cua ca duc ngang bing ca cai va
khong ¢6 y nghia théng ké. Két qua nghién ctu
nay khong chi gap ¢ loai ca béng lung cao Butis
koilomatodon ma c6 mét s6 loai khéc ciing c6 hé
s6 béo Clark giita ca duc va ca cai tuong duong

nhau (khong ¢6 ¥ nghia thong k&) nhu Stigmatogobius
pleurostigma [12], Periophthalmodon schlosseri
[13], Eleotris melanosoma [10].

Hé s béo Clark thay dbi theo kich thudc cua
¢4, voi nhom 1 (ca co kich thude nho hon chiéu
dai thanh thuc dau tién) c6 hé sé béo Clark la
1,30+0,06 SE (t-test, n=232, p < 0,05), cao hon
nhém 2 (cé c6 kich thude 16n hon chiéu dai thanh
thuc dau tién) c6 hé sé béo Clark la 1,17+0,01
SE (t-test, n=995, p < 0,05) (Hinh 4).
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é s6 béo Clark

N1 N2
Nhom chiéu dai ca

Hinh 4. Su bién dong cuia hé s béo Clark cua ca
bdng lung cao Butis koilomatodon theo nhém chiéu
dai (N1: TL<chiéu dai thanh thuc dau tién; N2:
TL>ch|eu dai thanh thuc dau tién; Puong dung: sl
s6 chuan; a va b thé hién su khac biét c6 ¥ nghia vé
mit théng ké).

Su khac nhau vé hé sé béo Clark giita 2
nhom chiéu dai c6 ¥ nghia vé mit thong ké va
thiy dugc kha ning tich lily nang luong trong
qua trinh bit mdi cia nhom ca chua thanh thuc
Ién hon nhom c4 thanh thuc. Két qua nay khac
véi loai Periophthalmodon schlosseri [13] dwoc
nghién ciru tai khu vuc Tran Bé, Soc Tring co
hé s6 béo Clark twong duong nhau giira c chua
thanh thuc (0,891+0,004) va nhom cé thanh thuc
(0,86920,008), Vi p > 0,05.

Hé s béo Clark cuia c& bng lung cao Butis
koilomatodon trong mua khoé la 1,20+0,01 SE
(n=658, t-test, t=0,68, p > 0,05) va mua mua la
1,19+0,02 SE (n=569, t-test, t=0,66, p > 0,05)
cho thiy hé sb béo Clark khong c6 su khac nhau
gitra hai mua. Nhu vay, lugng mua khong anh
hudng dén gié tri caa hé sé béo Clark va loai nay
¢6 sy thich nghi t6t khi moi truong thay déi. O
mot s6 loai nhu: Parapocryptes serperaster [14],
Stigmatogobius pleurostigma [12], Pseudapocryptes
elongatus [15], Periophthalmodon schlosseri

[13] ciing c6 hé s6 béo Clark khong khéc nhau
gitra hai mua kho va mua mua.

Trung binh hé s6 béo cua ca bong lung cao
Butis koilomatodon la 1,19+0,01 SE (1-way
ANOVA, n=1.227). Tai sau diém thu mau, hé sb
béo Clark bién dong tir 1,05+0,01 SE (Cu Lao
Dung) dén 1,33+0,03 SE (Pam Doi). Chung to
su tich iy nang lugng cua loai ca nay chiu tac
dong bai yéu to dia ly (F=10,37, p < 0,05) (Hinh
5). Trong thoi gian nghién ctu, gia tri hé so béo
Clark ciing c6 su bién dbi giira cac thang, dat gia
tri thap nhét vao thang 02/2020 va cao nhit vao
thang 6/2019 (F=8,84, p < 0,05) (Hinh 6).

1,40
20 Fab a ab bc ab =
1,00
0,80
0,60
0,40
0,20
0,00 4ttt L i L |
DH CLD T™S© HB BDH DD

Pia diém thu miu

H¢ s6 béo Clark

Hinh 5. Su bién dong cua hé sé béo Clark cua ca
bdng lung cao Butis koilomatodon tai cac dia diém
thu mau (DH: Duyén Hai; CLD: Cu Lao Dung; TD:
Tran Dé; PH: Dong Hai; Hoa Binh; PD: Dam Doi;
Puong dung: sai s6 chuan; a, b va ¢ thé hién sy khac
biét c6 ¥ nghia vé mat thong ké).

Sy thay doi gia tri hé sé béo Clark cua loai
nay khong chiu anh huéng boi su tac dong két
hop cia hai yéu t6 gigi tinh x mua (2-way
ANOVA, F=2,47, p > 0,05) (Bang 2) va gidi tinh
x diém thu mau (F=0,34, p > 0,05) (Bang 3);
nhung chiu anh huéng boi su tac dong két hop
cua hai yéu tb chiéu dai ca x mua (F=32,31, p <
0,05) (Bang 4), chiéu dai ca x diém thu mau
(F=48,92, p < 0,05) (Bang 5) va mua x dia diém
thu mau (F=11,76, p < 0,05) (Bang 6).
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Hinh 6. Su bién dong cua hé s béo Clark ciia ca bong lung cao Butis koilomatodon trong 12 théng thu mau
(Puong dung: sai s6 chuan; a, b, ¢ va thé hién sy khac biét c6 y nghia vé mit thong ké).

Bang 2. Su bién dong cuia hé s6 béo Clark cua ca bong lung cao Butis koilomatodon
theo gidi tinh va muia thu mau

Gigi tinh Mua thu mau Gia tri Clark (Trung binh+SE)
CA cai Mua kho 1,19+0,04
Mua mua 1,13+0,04
Ca duc Mua kho 1,16+0,02
i Mua mua 1,18+0,02

Bang 3. Su bién dong cua hé s6 béo Clark cua ca bong lung cao Butis koilomatodon
theo giGi tinh va dia diém thu mau

Gii tinh Dia diém thu mau Gia tri Clark (Trung binh+SE)

Duyén Hai, Tra Vinh 1,07+0,07

Cu Lao Dung, S6c Trang 1,08+0,09

L Tran Dg, Soc Tring 1,210,10
Cécai —— —

Hoa Binh, Bac Liéu 1,19+0,04

Pong Hai, Bac Liéu 1,14+0,06

DPam Doi, Ca Mau 1,2620,04

Duyén Hai, Tra Vinh 1,10+0,04

Cu Lao Dung, S6c Trang 1,04+0,06

Ca duc Tran B¢, Soc Tring 1,15+0,05

) Hoa Binh, Bac Liéu 1,20+0,03

Pong Hai, Bac Liéu 1,19+0,03

Pam Doi, Ca Mau 1,33+0,03
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Bang 4. Sy bién dong cua hé sb béo Clark cuia ca bong lung cao Butis koilomatodon
theo nhdm chiéu dai c& va mua thu mau

Nhom chiéu dai ca Mua thu mau Gia tri Clark (Trung binh+SE)
Nhém 1 Mua kho 2,12+0,06
(TL<chiéu dai TTDT) Mua mua 1,77+0,06
Nhém 2 Mua kho 1,11+0,03
(TL>chiéu dai TTDT) Mua mua 1,20+0,03

Bang 5. S bién dong cua hé s béo Clark cua cd bong lung cao Butis koilomatodon
theo nhém chiéu dai ca va dia diém thu mau

Nhom chiéu dai ca

bia diém thu mau

Gia tri Clark (Trung binh+SE)

Duyén Hai, Tra Vinh 0,87+0,08

Cu Lao Dung, Séc Trang 1,01+0,05

Nhom 1 Tran Dé, Séc Trang 1,16+0,05
(TL<chiéu dai TTPT) Hoa Binh, Bac Liéu 4,05+0,27
Poéng Hai, Bac Liéu 2,88+0,15

Pam Doi, Ca Mau 1,67+0,05

Duyén Hai, Tra Vinh 1,110,03

Cu Lao Dung, Soc Trang 1,17+0,10

Nhém 2 Tran B¢, Soc Tring 1,110,05
(TL>chiéu dai TTDT) Hoa Binh, Bac Liéu 1,18+0,02
Poéng Hai, Bac Liéu 1,13+0,03

Pam Doi, Ca Mau 1,21+0,03

Bang 6. Su bién dong cua hé sé béo Clark cua cé bong lung cao Butis koilomatodon

theo mua va dia diém thu mau

Mua thu mau

Dia diém thu mau

Gia tri Clark (Trung binh+SE)

Duyén Hai, Tra Vinh 0,98+0,04

Cu Lao Dung, S6c Trang 1,03+0,07

o Tran B¢, Soc Tring 1,13+0,06
Mua khd o —

Hoa Binh, Bac Liéu 2,72+0,14

Pong Hai, Bac Liéu 2,15+0,09

DPam Doi, Ca Mau 1,6620,04

Duyén Hai, Tra Vinh 1,00+0,07

Cu Lao Dung, Soc Trang 1,15+0,07

Mia mua Tran B¢, Soc Tring 1,14+0,05

Hoa Binh, Bac Liéu 2,52+0,14

Dong Hai, Bac Liéu 1,85+0,08

Pam Doi, Ca Mau 1,22+0,04




D.M. Quang et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 36, No. 3 (2020) 61-69 69

4. Két luan

Cé bbng lung cao Butis koilomatodon 1a mot
lodi thuoc nhom an dong vat. Kha nang tich liy
nang lugng cua loai ndy thé hién qua hé sé béo
Clark va khong thay d6i theo mua va gigi tinh
nhung thay di theo chiéu dai cua ca, dia diém
va thoi gian thu mau. Két qua nghién ctru nay da
b6 sung dan liéu khoa hoc vé hinh thai ong tiéu
hoa va hé sé béo Clark qua dé lam co sé cho
nhitng nghién ctu tiép theo vé nudi nhan tao loai
ca nay.
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duc va Pao tao da hd tro vé kinh phi cho dé tai
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