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TOM TAT

Nhom cé thoi 16i mang dac diém luéng cw va thuwdng dwoc st dung dé& nghién clru sw tién héa 1én can cla
dong vat c6 xwong séng. Nghién clru nay nhdm xac dinh mdi twong quan gitva mirc d6 Ién can va dac diém di
chuyén s dung vay ngwc, cling nhw cac chi tiéu hinh thai vay ngwc & 3 loai ca thoi 16i va 1 loai ca bdng. Tap tinh di
chuyén dwoc quay phim, phan tich vé dac diém, tAn sut st dung vay nguc va mac do lwdng cw. Ti 1& mé cla vay
ngwc va ti 1& khdi co ngoai va khéi co trong ciing dwoc thu thap. Két qua cho thdy mc do Ién can tang dan & 3 loai
ca thoi 16i: Oxuderces nexipinnis, Scartelaos histophorus va Periophthalmodon septemradiatus. Loai O. nexipinnis va
S. histophorus st dung vay nguwc dé trwon trong nuéc, trwdn trén can va trwdn gitva nwéc - trén can nhuwng loai
O. nexipinnis s dung vay ngwc trudn trong nwédc la cha yéu. Hai loai nay déu st dung vay nguc dé truot trong
nwéc (1an diu tién ghi nhan & nhém cé thoi 16i). O’ loai Pn. septemradiatus, vay nguwc chl yéu dé trwon trén can
(57,73%) va gitr &m (30,08%). Ti lé st dung vay nguwc dé trwdn trén can cao hon & nhitng loai c6 mic dd 1én can
cao hon. P& mé cla vay ngwc va ti 1& khdi co ngoai va khéi co trong cé sw khéc biét va cé méi twong quan véi mire
do 1én can & 3 loai céa thoi loi.

Tw khéa: Tap tinh lwéng cw, médi trwdng sdng, nhém cé thoi 10i.

Correlation between the Level of Amphibious Lifestyle
and Moving Characteristics with the Pectoral During Water-to-Terrestrial Transition
of Mudskippers (Oxudercinea subfamily)

ABSTRACT

Showing amphibious features, mudskippers have been used as model species to gain understanding of the water-
to-land transition of vertebrates. This study aimed to elucidate the relationship between terrestrial degrees and the
utilization of pectoral fin-based locomotion and their morphology as well. The locomotor behavior, the aspect ratio of the
fin, and the muscle ratio of three mudskippers and one goby were investigated. Results show that terrestrialization
gradually increased in mudskippers, from Oxuderces nexipinnis to Scartelaos histophorus and Periophthalmodon
septemradiatus. Oxuderces nexipinnis and S. histophorus used the pectoral fins for crutching in aquatic, semi-aquatic,
and terrestrial environments. They also employed the pectoral fins for waterskiing which is first reported for mudskippers
in this study. In Pn. septemradiatus, the pectoral fins were mainly used for crutching on land (57.73%) and moistening
(30.08%). The time proportion of crutching in terrestrial environment was high in species with higher terrestrialization.
The aspect ratio of the pectoral fin and muscle ratio was correlated with terrestrial degrees.

Keywords: Locomotion, pectoral fins, terrestriality, mudskippers.

chuyén, dinh duéng, sinh sin, ho hdp va cac
gidc quan ciing thay d6i theo dé thich nghi véi

Trong qué trinh tién héa 1én can cta dong diéu kién trén can (Clark, 2002). Qua trinh thay
vat c6 xuong song, cac dac diém sinh hoc nhu: di d61 nay duge cac nha khoa hoc tim hiéu qua cac

1. DAT VAN DE
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Nghién clru méi twong quan gitra mirc do 1én can va déc diém di chuyén bang vay ngwc ctia nhém cé thoi 16i (ho phu

Oxudercinea)

héa thach. Tuy nhién, bing chiing tit cac héa
thach con manh mun va khéng thé hién dugc
cac khia canh vé sinh hoc va tap tinh (Clack,
2009). Do d6, cac loai ca c6 tap tinh ludng cu
thuong duge st dung trong tim hiéu vé qua
trinh tién héa vi ching c6 nhiing diém tuong
dong vé moi trudng sdng véi cac loai da tién hoa
1én can.

Ho phu ca thoi 101 (Oxudercinea) thuéc ho
Gobiidae, phan bd & cac bai bdi va riung ngap
man ven bién (Parenti & Jaafar, 2017). Ching
mang dic diém cuaa céc loai ludng cu nhu hé hap
qua da va hau hong (Ishimatsu, 2017), mét c6
thé chuyén dong va nhin rd trén can (Kuciel &
cs., 2017), giao tiép bing Am thanh (Polgar &
cs., 2011), dé va ap triing trén khong khi 6 trong
hang (Martin & Ishimatsu, 2017) va di chuyén
linh hoat trén can (Pace, 2017). Chiing bao gom
cac loai ¢6 muc d6 luéng cu khac nhau. Cac loai
thuoc

Apocryptodon, Apocryptes, Pseudapocryptes va

gibng  Parapocryptes, Oxuderces,
Zappa c6 miic d0 1én can thap. Cac loai thudc
giéng Boleophthalmus va Scartelaos c6 mtc do
l1én can trung binh. Céac loai thudc giong
Periophthalmus va Periophthalmodon cé6 mitc
d6 1én can cao. Do d6, nhém c4 thoi 101 thuong
dudge st dung trong cac nghién ctiu vé qua trinh
tién héa 1én can ciua dong vat c6 xuong séng
(Clayton, 1993).

Trong s6 cac diac diém sinh hoc, viée di
chuyén thanh thuc trén can gidp c4 thoi 161 tim
thiic &n, tranh ké thu, sinh san va tham gia cac
hoat déng khac trén can (Pace, 2017). Cac bd
phan nhu duéi, vAy bung va vay nguc la ¢é quan
chinh giup ching di chuyén trén can. Tuy
nhién, viéc nghién c@tu qua trinh thay d6i cta
cac bo phan nay 6 cac loai c¢6 miic do ludng cu
khac nhau con han ché, dic biét 1a vay nguc.
Bén canh d6, mic d6 1én can cta tiing loai it
dude dinh lugng cu thé. Do d6, nghién ctiu nay
duge thuc hién nhidm xac dinh: i) mtc d6 1én
can, ii) su thay ddi dic diém di chuyén bing vay
nguc cia nhém céi thoi 10i 6 cac mtc dd 1én can
khac nhau théng qua nghién ctu tap tinh di
chuyén cua 3 loai: Oxuderces nexipinnis,
Scartelaos histophorus va Periophthalmodon
septemradiatus. Pac diém st dung vay nguc caa
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3 loai nay ciling dudc so sanh véi 1 loai ca bong
khong 1én can (Oxyeleotris urophthalmus). Ké&t
qua nghién ctu c6 thé duge st dung trong phat
trién nudi canh va hoat déng bao tén nhiing loai
nay trong tuong lai.

2. PHUONG PHAP NGHIEN CUU
2.1. Théi gian va dia diém

Nghién cttu duge thuc hién ti thang 08 dén
thang 12/2023 & bai bdi M6 O (9°2619.7” N;
106°10’53.8” E) thudéc x4 Trung Binh, huyén
Tran Pé, tinh Séc Tréng va séng Binh Thuy
(10°2' 58.311" N; 105° 43' 25.5822" E) & xa Long
Tuyén, quan Binh Thuay, Thanh phs Can Tho.
MAu c4 va hinh anh video dugc phan tich &
Trudng Thuy san, Dai hoc Can Tho. Séng Binh
Thty 12 mot nhanh ctia séng Hau, chiu tac dong
cua dong chay ti thuong ngudn séng Mé Kong
(Nguyén Truong Thanh & cs., 2022) va 1a noi
phan béd cua loai Pn septemradiatus. Bai boi Mo
O ndm & clia song Hau chiu tac dong béi dong
chay tit song Mé Koéng, ché d6 thuy triéu bién
Doéng va ca dong chay doc bd (Pham Trong
Thinh, 2010) va 14 noi phan bé ctia 3 loai con lai.

2.2. P6i tugng nghién citu

Nghién ctiu thuc hién trén 4 d6i tugng goém
3 loai
Scartelaos histophorus va Periophthalmodon
septemradiatus) va 1 loai c4 béng dua
(Oxyeleotris urophthalmus) lam déi chiing. Ca
4 loai déu 6 giai doan thanh thuc véi kich cd
77-91mm SL 6 loai O. nexipinnis, 78-102mm
d loai S. histophorus, 70-82mm & loai
Pn. septemradiatus va 98-125mm & loai
O. urophthalmus. Trong d6, loai Oxuderces

ca thoi lo1 (Oxuderces nexipinnis,

nexipinnis dai dién cho nhém ca it 1én can, loai
Scartelaos histophorus dai dién cho nhém ca 1én
Periophthalmodon
septemradiatus dai dién cho nhém ca 1én can
cao (Tran & cs.,, 2021). Loai
urophthalmus dai dién cho nhém ca thoéng
thudng chua phéat trién tap tinh ludng cu
(Thacker, 2012). Viéc xac dinh loai & hién
truong dya vao md ta cua Takita & cs. (1999).
Ca cling dugc thu vé phong thi nghiém va xac
dinh loai dya vao tai liéu ciia Tran & cs. (2013).

can vua va loai

Oxyeleotris



2.3. Phan tich tap tinh di chuyén bang
vay nguc

Nghién ctiu quay phim dic diém di chuyén
caa loai O. nexipinnis (20 ca thé), loai
S.  histophorus (15 «ci thé) va loai
Pn. septemradiatus (22 ca thé). Cac diéu kién
dam bao cho phan tich tap tinh nhu: tap tinh
khéng bi anh hudng bdi hoat déong quan sat va
quan sat hét chudi hanh déng ctia méi loai duge
thuc hién theo huéng dan ctia Bateson & Martin
(2021). M6i ca thé dugde ghi it nhat 3 phut lién
tuc thé hién tap tinh di chuyén. Thoi diém quay
phim 1a Idc triéu thap, khi bai boi xuat hién va
ca bt dAu thé hién cic tap tinh caa chung. Dé
dam bao hoat ddng quay phim khéng anh hudng
dén tap tinh cua ca, sau khi xac dinh vi tri
quay, lp dat may quay, nhém nghién ciiu cho
khoang 15" dé moi hoat ddéng cta cé trd lai binh
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thuong mdéi tién hanh quay. Trong quéa trinh
quay, tranh chuyén déng lam anh hudng dén
tap tinh cta ca. Chi nhiing doan phim ma hoat
dong cua ca khong bi tac dong bdi hoat dong
quay phim méi duge st dung phan tich. D61 véi
loai O. urophthalmus, tap tinh boi st dung vay
nguc dude quay phim trong bé kinh. Nhiing hoat
dong nay nham xac dinh va tinh thoi gian & dudi
nudc, trén can va gitta nudc va trén can cua
tung loai.

Ty vao mic nude so véi co thé ca, nghién
ctiu xac dinh ca ¢ trén can (TC - khi mic nuéc
xung quanh dudng s6 1 hodc & trén can hoan
toan), § gifia nudc va trén can (NC - khi mtc
nudc xung quanh duong s6 2) hay trong nudc
(TN - khi mtic nuéc xung quanh dudng s6 3 hoéc
ngap hoan toan) (Hinh 1a). Téng thoi gian caa
mdi hinh thiic dude ghi nhan bang phan mém
Kinovea va tinh ti 1& phan tram.

B

Ghi chi: O hinh A, duong chdm thé hién mtc nudc so vdi co thé ca. Tiy vao mic ngip nudc cia co thé ma xac
dinh c4 6 trén can (xung quanh 1 hodc 1én can hoan toan), giiia nuéc va can (xung quanh 2) va trong nuéc (xung

quanh 3 hodc ngap hoan toan). O hinh E, cdc vi tri 1, 2 va 3 thé hién quy dao di chuyén cua vay nguc khi giit 4m
co thé. Giit 4m la khi c4 diung vay nguc tiép xic véi madt bun &m (vi tri 1) di chuyén Ién viing ma (vi tri 2) va

viing sau than (vi tri 8) dé lam tang do 4m cta cdc ving nay. Hinh A, C, E la hinh vé cua loai Pn.
septemradiatus (nhin tir phia bén). Hinh D Ia hinh vé cua loai S. histophorus (nhin tit trén). Hinh F 1a hinh vé
ctia loai Oxyeleotris urophthalmus (nhin tir bén). FL: chiéu dai tia vdy nguc. Miii tén 6 C va E chi huéng di

chuyén cua vay nguc.

Hinh 1. Phuong phap xac dinh miac dg 1én can (A),
ciu trac vay nguc (B) va viéc stt dung vay nguc dé truon (C),
trugt trong nudc (D), gitw am (E) va boi trong nudc (F)
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Tap tinh st dung vy nguc ciing dugc phan
chia thanh 5 hinh thtc chinh. Ca truon khi st
dung vay nguc di chuyén theo quy dao trudc -
sau dé tao luc ddy vé phia truée (Hinh 1C), gém:
truon trong nuéc (TnTN - khi c4 st dung vay
nguc truon trong diéu kién TN), trudn gitia nude
va can (TnNC - khi c4 st dung vAy nguc dé
truon trong diéu kién NC), trudn trén can
(TnTC - khi c4 st dung vay nguc dé trudn trong
diéu kién TC). Ngoai ra, khi vay nguc dudc mé
rong va giti vi tri ¢6 dinh tao luc nang, khi dé ca
dung dudi tao luc ddy dé trudt trong moi trudng
nudc duge dinh nghia la trugt trong nuée (TtTN
- Hinh 1D). Hinh thiic st dung vay nguc di
chuyén tir vi tri 1 sang vi tri 2 dé gi@ 4m cho
phan ma va di chuyén vé vi tri 3 dé gitt 4&m cho
phan than (Hinh 1E) dudc dinh nghia la gii 4m
(GA). 0 loai O. urophthalmus st dung vay nguc
dé boi trong nuée (BTN - Hinh 1F). Thdi gian st
dung vay nguc § cac hinh thtic trén dugc ghi
nhan va tinh ti 1é phan tram.

2.4. Phan tich hinh thai viy nguc

MAau ca dugc thu va xi 1y qua nuée da. Vay
nguc duge chup anh dé so sanh hinh thai gitia
cac loai. Chiéu dai vay nguc (FL) va dién tich
vay nguc (FA) dude do bang phan mém imaged.
Ti 1é mé cua vay nguc (ARF) dugc tinh bang
cong thiic ARF = FL¥FA (Wainwright & cs.,
2002). Mau ca sau dé dudc bao quan bang
formalin 10% trong 1 tuin. Khéi co bén ngoai
(CN) va bén trong (CT) dudc tach ra va can khéi
lugng dé tinh ti1& co MR = CN/CT.

2.5. Phan tich s6 liéu

Phan tich phuong sai mot nhan t& va phép
tht Tukey duge st dung dé xac dinh sy khac
biét cua cac chi tiéu ARF va MR gitia 4 loai véi
mic tin cay 95%. Phan mém RStudio dugc su
dung cho cac thong ké.

3. KET QUA VA THAO LUAN
3.1. Pic diém di chuyén bing vay nguc

Nghién cttu xac dinh duge 6 hinh thic su
dung vay nguc & cac d6i tugng nghién ctu
(Bang 1). Nhin chung, vay nguc dudc st dung
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trong di chuyén cham, trit trudng hop gid 4m
(c4 khong di chuyén). 0 cac truong hgp TnTN,
TnNC va TnTC, viy nguc tao luc ddy chinh dé
dua cd thé tién vé& phia trude. O nhém ca thoi
101, da s6 chiing khong c6 béng hoi (tru loai
Boleophthalmus boddarti,
O. nexipinnis va S. histophorus c¢6 béng hoi rat
nho) nén khéi lugng riéng cta ching 16n hon so
v61 nuée (Zander, 2012; Ishimatsu, 2017). Do
d6, mic du trong méi trudng nude, co thé cla

B. pectinirostris,

ching van c6 xu huéng chim xuéng va vay
nguc dude st dung dé nang co thé lén va ddy vé
phia truée. Truong hgp nay bat giap 6 ca 3 loai
ca thoi 16i. Khi 6 méi truong gitia nudc va can,
ho#c & trén can, trong lyc dit 1én c4 16n hon so
v61 trong nuée. Lic nay, vAy nguc sé chiu luc
16n hon so v6i trong moéi truong nude. Do @6,
hinh thai vy nguc caa ching ciing c6 thé thay
d6i theo, tuong tu nhu & loai Polypterus
senegalus duge nuéi trén can (Standen & cs.,
2014). Trudng hgp st dung vay nguc dé truot
chi xay ra trong moi trudng nuéc va bat gip &
hai loai O. nexipinnis va S. histophorus. Luc
nay vay nguc déng vai tro tao luc ning gidp
phan dau néi trén mit nude trong qua trinh di
chuyén. Hinh thtc di chuyén nay chi quan sat
duce khi ching di chuyén qua céc viing nudc
sau hon chiéu cao than cta ca. Hinh thic di
chuyén nay giup ca giit vi tri ddu va méit é trén
mat nude va c6 thé dong vai tro dé quan sat ké
thi trong qua trinh di chuyén (Polgar, 2017).
Pay la hinh thtc di chuyén 14n diu tién ghi
nhéan trong nghién ctiu nay.

Vay nguc dudc st dung dé gitt &m khi ca &
hoan toan trén can. Hinh thtc st dung viy nguc
nay chi quan sat dudc & loai Pn. septemradiatus
(it khi di chuyén xuéng nudc). Hau hét cac loai
ci thoi 10i déu c6 kha ning hé hap qua da
(Ishimatsu, 2017). P& ho hép, da phai luén dude
gitt 4m. Do d6, ching thudng c6 tap tinh lin
minh @& lam uét co thé (Sayer, 2005). Chua c6
nghién ctu vé diac diém ho hdp & loai
Pn. septemradiatus. Déc biét, loai nay duge xem
nhu loai 1én can nhiéu nhat trong céac loai ca
thoi 101 (Mai & cs., 2019), do d6 hinh thtc trao
d6i oxy qua khéng khi c6 thé déng vai tro chinh
trong ho hap. TAn xuit st dung vay nguc dé gii
4m tang lén khi ca & noi c¢6 Anh ning truc tiép.
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Bang 1. M6 ta cac dic diém di chuyén st dung vay nguc

Tap tinh (viét tét) Mb ta

Loai

Trwdn trong
nuwéc (TNTN)

Trwon gitra nuwdc
- can (TnNC)

Trwdn trén can

(TnTC) dé day co thé ve phia trwdc (Hinh 1C)

Trwot trong nwéc
(TtTN)

Ca ném trong nugc (Hinh 1A) va di chuyén vay nguc theo hwéng truwéc -
sau dé day co thé veé phia trwéc (Hinh 1C).

Ca ndm gitra moi trrd'ng nwdc va trén can (Hinh 1A) va di chuyén vay
ngwc theo huéng trwdc - sau dé day co thé vé phia trwéc (Hinh 1C)

Ca ném trén can (Hinh 1A) va di chuyén vay nguc theo hwéng trwdc-sau

Ca & trong nwéc (Hinh 1A), mé rdng vay ngwc va gitr ¢ dinh (cAc tia vay
& phan dwéi dwoc kéo vé phia trwge va lén trén, cao hon cac tia vay gitra

O. nexipinnis, S. histophorus

O. nexipinnis, S. histophorus,
Pn. septemradiatus

O. nexipinnis, S. histophorus,
Pn. septemradiatus

O. nexipinnis, S. histophorus

ve} trén), phan niva sau cda than ubn lwon theo chiéu ngang Qe tao lwc
day. Vay nguc lic nay cé vai trd nhu “canh” dé nang phan dau khoi mat

nwéc (Hinh 1D).
Gi» &m (GA)

C4 & trén can va di chuyén vay ngwc theo quy dao lan lwotla 1, 2 va 3

Pn. septemradiatus

(Hinh 1E). O'vi tri s6 2 va 3, vay ngurc dirng lai mét luc dé 1am am phan

méa va phan sau than.

Boi trong nuéc
(BTN)
loai O. urophthalmus.

Cé di chuyén vay ngwc nhw cac loai ca thong thwong dé boi vé phia
trwée, boi Ibi, chuyén hudng, gidm tdc dé (Hinh 1F). Chi quan sat dwoc &

O. urophthalmus

0 loai O. urophthalmus, vy nguc dugc su
dung nhu cac loai ca théng thudng nhu boi téi,
boi thut lui, chuyén huéng va gidm téc do boi
(Drucker & cs., 2006). Cac hinh thiic boi st
dung vay nguc c6 téoc do cham so véi st dung
phan sau cta than. Nghién ctiu chua ghi nhan
loai nay st dung vAy nguc dé trudn hodc truct
Cé thé loai
O. urophthalmus séng chu y&u duéi nudc nén

nhu &6 cac loai ca thoi loi.
ching khong st dung vAy nguc dé trudn hoic
trugt nhu cac loai ca thoi 16i. Cho c4 6 diéu kién
nuéc ngap 1/2 than, ca di chuyén khé khin,
khong st dung vAy nguc dé truén ma st dung
phan sau than dé di chuyén.

3.2. Miic do 1én can va ti 1é thoi gian su
dung vay nguc cua ca thoi loi

Qua kh3o sat, miic d6 ludng cu cua cac loai
c4 thoi 10i tang dan tu loai O. nexipinnis dén
loai S. histophorus va Pn. septemradiatus. Loai
O. nexipinnis st dung phan 16n thoi gian
(88,36%) thoi gian & trong nuéc (63,66%) hoic
gitia nudc va trén can (24,7%). Thaoi gian 1én can
(11,64%) cht y&u dé di chuyén tit viing nudc nay
sang viing nuéc khac hodc cao nhanh 16p tao
bing miéng trén can rdi nhanh chéng tré lai
nude. Loai S. histophorus cé thoi gian 1én can &
muc trung binh (43,3%) (Hinh 2). Loai nay 1én
can kha thuén thuc, ching dudng nhu c6 thé 1én

can tuy y. Mot s6 ca thé quan sat duge & trén
can phan 16n thoi gian dé an, mét s6 khac danh
nudc.
Pn. septemradiatus danh phan 16n thdi gian &
trén can (94,89%). Ching khong cé hinh thic
baoi trong nude (TN) nhu hai loai O. nexipinnis

nhiéu théi gian § trong Loai

va S. histophorus (Hinh 2). Qua quan sat tai
hién trudng, khi c6 tac dong cta con ngudi, loai
Pn. septemradiatus c6 xu huéng di chuyén 1én
can vao cac bui ram dé 1an trén (thay vi di
chuyén xuéng nudc nhu hai loai O. nexipinnis
va S. histophorus). Diéu nay cho thay loai
Pn. septemradiatus c6 kha ning di chuyén trén
can t6t hon & duéi nuée. DPiac diém nay phu hgp
v6i nhan dinh ctia Mai & cs. (2019) 1a loai nay it
khi xuéng nudc. O loai O. urophthalmus, chua
c6 nghién cttu ghi nhan dugec kha ni#ng séng
ludéng cu cta loai nay. Kha ning lén can phu
thudc vao nhiéu yé&u t6: kha ning hé hap trén
khong khi, kha ning di chuyén trén can, kha
nang nhin trén can (Clayton, 1993).

Vé dac diém st dung vAy nguc, nghién ctu
xac dinh dugc 5 hinh thtc st dung vay nguc &
nhém ca thoi 161 gom: trudn trong nudc, truon
trén can, trudn gitia nudc va trén can, trugt
trong nuéc va gid Am. Tap tinh st dung vay
nguc c6 su tuong dong gitta hai loai
O. nexipinnis va S. histophorus. Ching déu st
dung vay nguc dé TnTN, TnNC, TnTC va TtTN.
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Tuy nhién, loai O. nexipinnis st dung vay nguc
dé TnTN (40,35%) nhiéu hon so véi loai
S. histophorus (10,21%), trong khi loai
S. histophorus danh nhiéu thdi gian dé TnTC
(57,73%) hon so véi loai O. nexipinnis (27,61%).
O loai Pn. septemradiatus, vdy nguc chu yéu
danh cho hoat dong TnTC (Hinh 3). Hoat dong
TnNC cht yé&u dién ra khi ching di chuyén ti
moé dat nay sang mé dat khac. Hinh thic st
dung vAy nguc dé GA chi ghi nhan & loai nay.
Diéu nay c6 thé do loai nay danh chua yéu thsi
gian trén can nén dé bi mat nudc. Hoat dong GA
dé 1am 4m phan méa va than sau, hd tr¢ hoat

dong ho hap trén can (Sayer, 2005). O hai loai
ca thoi lo1 O. nexipinnis va S. histophorus
khéng c6 hinh thtc GA c¢6 thé do ching danh
nhiéu thdi gian tiép xtic véi nude (Hinh 2) nén
ching khéng cin phai gitt 4m. Hinh thtc st
dung vay nguc dé boi trong nuéc va trudn trén
dugce (20177 moé ta &
Periophthalmus argentilineatus. Khi di chuyén

can Pace loai
trén can loai Ps. argentilineatus st dung vay
nguc tuong tu nhu hinh thtc TnTC trong
nghién ctu nay. Nhung khi boi trong nude, ca
st dung vay nguc dé tao luc ddy tuong tu nhu
cac loai c4 thong thudng.

TC (11,64%

—

NC (24,70%) TC (43,30%)

I
|

= -
=

" TN (63,66%)

‘ it
]
\\l \

NC (5,01%)

= TN (22,36%) =

NC (34,34%) TC (94,89%)

Oxuderces nexipinnis Scartelaos histophorus Periophthalmodon septemradiatus

Ghi chii: Di liéu dua trén hinh anh quay phim tai hién truong véi N = 20 6 loai O. nexipinnis, N = 15 ¢ loai
S. histophorus va N = 22 & loai Pn. septemradiatus (Mbi c4 thé quay it nhat 3 phiit); TC: Trén can; TN: Trong
nudc; NC: Gita trong nudc va trén can.

Hinh 2. Ti 1& mic do 1én can cta cac loai ca

TETN
(1,98%)

TtTN
(2,70%)

(30,08%)

(40,35%)

(29,34%)

TnTC
(76,70%)

(27,61%)

Periophthalmodon septemradiatus

Scartelaos histophorus

Oxuderces nexipinnis

Chii thich: TnTN: Truon trong nuéc; TnNC: Truon gitia nuéc va can; TnTC: Truon trén can; TtTN: Trugt trong
nude; GA: Giit 4m.

Hinh 3. T1i 1& thdi gian sit dung vay nguc G 3 loai ca thoi 1oi
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O loai d6i chiing O. urophthalmus, vy nguc
chi st dung dé boi trong nudc nhu cac loai ca
thong thuong (Drucker & cs., 2006). Cac hinh
thic st dung vay ngyc dé TtTN hay TnTN
khéng quan sat dudc 6 loai nay.

3.3. M6i tuwong quan gitta hinh thai vay
nguvc va mitc do 1én can & ca thoi loi

Két qua nghién ciiu cho thay cé su khac biét
vé d6 md cua vay nguc (ARF) & cac loai ca
(F = 12.57, P <0,05) v6i gia tri giao dong tu
1,52 + 0,18 d&n 2,09 + 0,23. Chi s§ ARF 16n nhat
4 loai O. urophthalmus va nho nhit & loai
O. nexipinnis (Hinh 4). Chi s6 ARF trong nghién
ciu nay tuong d6i nhd so véi nghién ciiu cua
Wainwright & cs. (2022) 6 143 loai véi chi s6 md
clia vay nguc trung binh 1a 3,0. Piéu nay c6 thé
do hau hét ca trong nghién ctu d6 ding vay
nguc dé boi trong nude. Chi s6 cang nhé, do mé
réong cua vay nguc cang 1én va thuong dudc su
dung dé tao luc khi boi trong nude (Wainwright
& cs., 2022). O nhém ca thoi 16i, chi s6 ARF ting
din tu loai c6 mtc do ludng cu thap
(O. nexipinnis) dén loai c6 mtic d§ ludng cu cao
(Pn. septemradiatus). Tuy nhién, khi so sanh
v6i loai O. urophthalmus, chi s6 nay khong giai

Nguy&n Minh Tai, Nguyé&n V&n Lam, Tran Xuan Loi

thich duge cho mtc d ludng cu. Cé thé loai
O. urophthalmus séng chi yéu &6 nén day
(Thacker, 2012), it di chuyén va vy nguc c6 thé
it duge st dung dé boi trong nuée nén chi s6
ARF 16n. Cac nghién ctiu quan sat tap tinh di
chuyén cta loai nay trong diéu kién tu nhién c6
thé giai thich dugc su khéc biét chi s6 nay.

Chi s6 MR thé hién ti 1& khéi co bén ngoai
va bén trong. Chi s6 cang nhd ttc khéi co bén
trong cang 16n, phuc vu cho viée di chuyén trén
can (kéo co thé vé phia trudc). Chi s6 MR c6 su
khac biét gitia cac loai va tuong quan véi mic do
ludéng cu cua cac loai. Chi s6 MR 6 hai loai
O. urophthalmus (1,04 £+ 0,08) va O. nexipinnis
(1,09 + 0,11) khéng c6 su khéc biét va gan bing 1.
Diéu nay c6é nghia 1a khéi co bén ngoai va bén
trong tuong ducng nhau. Vay nguc 6 hai loai nay
¢6 thé it chiu luc trong qua trinh trudn téi do d6
khéi co bén trong khéng phat trién 16n hon khéi
co bén ngoai. Trong khi d6, chi s6 MR & loai
S. histophorus (0,84 + 0,11) va Pn. septemradiatus
(0,58 + 0,1) nhé hon 1. Dic biét 6 loai
Pn. septemradiatus, khéi cd bén trong gin gip
d6i khéi lugng khéi co bén ngoai. Diéu nay phu
hop véi viéc stt dung vy nguc thudng xuyén dé
truon trén can cta hai loai ca nay (Hinh 3).

2.5 1 ¢ B ARF == TC r 100
[ MR ® » » TnTC -
b 80
. L
= ab o ®o o e &)
=4 a | ;
= =
'E L5 1 - - - 60 s
x C L Q
< £ I 2
< s
2 1 A 1 1 Tb - 40 i
E’ - o 1 a B °\°
e I Dt
O 0.5 1 I -20 =
o
0 0
O. urophthalmus O. nexipinnis S. histophorus Pn. septemradiatus
(N=28) (N=9) (N=28) (N=10)

Ghi chu: Phan tich phuong sai va phép thi Tukey duogc 4p dung cho ARF va MR. Dit liéu véi cdc ky tu khac
nhau ctia ARF va MR thé hién su khéc biét c6 y nghia théng ké (P <0,05). N thé hién s6 ca thé quan sét.

Hinh 4. Ti 1¢ m& ctia vAy nguc (trung binh + d6 léch chuin) (ARF),
ti 1é gitta khéi co trong va khéi co ngoai (MR),
miic do6 1én can (TC) va mitc d6 st dung vay nguc dé truon trén can (TnTC)
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C6é méi tuong quan gitia mic do6 1én can
(TC), sti dung vay nguc trudn trén can (TnTC)
v6i ti 1& co (MR) va d6 md ctia vay nguc (ARF)
(trtt truong hop ARF § loai O. urophthalmus)
(Hinh 4). Diéu nay cho th4y, cang lén can, vay
nguc st dung cho muc dich chiu luc va truon téi
thay vi tao luc ddy dé boi trong nude. Khéi co
bén trong ciing phat trién hon 6 loai 1én can dé
phuc vu cho muc dich truon.

4. KET LUAN VA DE XUAT

Miic d6 1én can tang dan trong nhém ca thoi
I6i tu it lén can (TC = 11,64%) ¢ loai
O. nexipinnis dén 1én can viia (43,30%) & loai
S. histophorus va 1én can nhiéu (94,89%) 6 loai
Pn. septemradiatus. Tu d6, viéc di chuyén bing
viy nguc ciing thay ddi tit truct trong nudc,
truon trong nudc, trudn gitia nuéc - can § hai
loai O. nexipinnis va S. histophorus dén trudn
trén can 6 loai Pn. septemradiatus. Hinh thiic
trugt trong nuéc (TtTN) lan dau dugc md ta
trong nghién cGu nay. Loai d6i ching
(O. urophthalmus) chi st dung vAy nguc dé boi
trong nuéc nhu céic loai ca thong thuong. Do mé
vay nguc va ti 1& gitia khéi co ngoai - trong ciing
c6 méi tuong quan véi mic do 1én can va viéce su
dung vay nguc trén can. Nghién ctiu chi ra su
thay d6i tap tinh st dung vay nguc, su thay d6i
hinh dang vay nguc, ti 1é khéi co ngoai - trong
cia nhém c4 thoi 161 6 cac miic d 1én can khac
nhau. So sanh dac diém hinh théi co - xuong
vAy nguc gitia cac loai nay trong nhiing nghién
ctiu tiép theo c6 thé lam ré dude méi tuong quan
gitia hinh thai va chtic ning cta ching.
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