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ABSTRACT

This study was conducted to investigate the development and
metamorphosis of the tadpoles of the species Limnonectes bannaensis in
captivity in Nghe An. Adult individuals were captived breeding in pairs to
reproduce and then the development of tadpoles was monitored. The
tadpoles of species L. bannaensis in Nghe An have the identifiable
characteristics: body in medium size, elliptical in dorsal view, flattened
above and below, eyes in medium size, small nostrils , mouth position
below or anterior below, papillea on lower lip and laterals, upper lip
without papillea, LTRF I(1+1)/(1+1)Il, single spiracle opening on left
side, the head and body are yellow gray, tail with 4 to 5 horizontal black
streaks. Tadpoles in captivity take from 70 to 72 days to complete
metamorphosis, the embryo period from stage 1 to 19 has the shortest time
(231 hours), the larval period from stage 26 to 40 has the longest time
(527 hours).

TOM TAT

Nghién curu dwoc thuc hién dé tim hiéu sw phat trién, bién thdi nong noc
cuia loai Limnonectes bannaensis trong diéu kién nuéi 6 Nghé An. Céc cd
thé truong thanh dwgc nudi theo cap dé sinh san, sau dé theo doi sw phat
trién ciia nong noc. Nong noc lodi L. bannaensis & Nghé An c¢é ddc diém
nhan dang: than trung binh, hinh elip khi nhin tw phia trén, dep theo
hudng trén duwdi, mdt trung binh, 16 miii nhé, miéng dwdi hodc gan trude
dudi, o mép ¢6 mot hang gai thit, moi dudi co hai hang gai thit, moi trén
khong 6 gai thit, LTRF I(1+1)/(1+ 111, 16 thé dang don nam ben trdi,

ddu va than ¢6 mau vang xam, dudi cé tir 4 dén 5 vach den vdt ngang.

Qud trinh bién thdi ciia nong noc trong diéu kién nuédi kéo dai tir 70 — 72
ngay, thoi ki phéi tir giai doan 1 dén 19 cé thoi gian bién thdi ngdn nhat
(231 gio), thoi ki du trimg tir giai doan 26 dén 40 cé thoi gian bién thai
dai nhdt (527 gio).

Trich dan: Cao Tién Trung, Nguyén Thi Thao va P Van Thoai, 2020. Su phit trién nong noc va dic diém
hinh thai loai éch nh&o (Limnonectes bannaensis Ye, Fei, Xie, Jiang, 2007) trong dic¢u kién nudi &
Nghé An. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(1A): 58-68.
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1 GIOI THIEU

Gibng Limnonectes Fitzinger, 1843 dugc ghi
nhan phan bé tir mién Nam va Pong Trung Quéc
xudng khu vuc Pong Duong dén Timor va New
Guinea, phia Nam Nhat Ban va Philippines vai tong
s6 74 loai, trong d6 Viét Nam ghi nhan 12 loai
(Frost, 2019). Limnonectes kuhlii complex 1a mot
nhom phirc tap, phan bd ¢ nhiéu dia phuong
(McLeod et al., 2010; McLeod, 2015; Frost, 2019).
Céc nghién ctiu trong thoi gian gan day da dua ra
nhan xét, tu chinh va tach nhiéu loai méi tir nhom
nay: L. megastomias (McLeod, 2008), L. jarujini va
L. taylori (Matsui et al., 2010), L. sisikgagu
(McLeod et al., 2011), L. isanensis (McLeod et al.,
2012), L. deinodon (Dehling, 2014), L. larvaepartus
(Iskandar et al., 2014), L. hikidai (Matsui and
Nishikawa, 2014), L. utara va L. selatan (Matsui et
al., 2014a), L. cintalubang (Matsui et al., 2014b), L.
sinuatodorsalis (Matsui, 2015), L. nguyenorum
(McLeod et al, 2015), L. longchuanensis
(Suwannapoom et al., 2016), L. kong (Dehling and
Dehling, 2017), L. quangninhensis (Pham et al.,
2017b) va L. kiziriani (Pham et al., 2018). Trudc
nam 2007, loai L. bannaenis dugc xac dinh 1a L.
kuhlii — mot loai c6 ving phéan bd rong, sau nay dwoc
xac dinh lai 1a L. bannaensi (Ye et al., 2007) phan
b ¢ Van Nam, Tay Nam va Quang Tay, Trung
Qudc, kéo dai téi Lao va Viét Nam (McLeod, 2015;
Frost, 2019). O Viét Nam, loai L. bannaensis duoc
ghi nhan phan b & mot sb tinh phia Bac (Gawor et
al., 2016; Pham et al., 2017a).

Loai L. kuhlii dugc mé ta nong noc lan dau tién
bai Bourret (1942) véi cac dic diém: dai than bang
1,5 lan rong than, 16 tho don bén trai, miéng nho
phia dudi, gai thit ¢ hai bén mép va méi dudi, LTRF
I(1+1)/(1+1)11. Mot s6 loai méi khi tach ra tir nhém
L. kuhlii complex nhu L. bannaensis (Ye et al.,
2007), L. megastomias (McLeod, 2008), L. utara va
L. selatan (Matsui et al., 2014a), L. larvaepartus
(Iskandar et al., 2014; Kusrini et al., 2015) da duoc
tac gia mo ta nong nocC voi dic diém nhan dang
chung 1a than dang hinh elip khi nhin tir trén xudng,
dep theo hudng trén dudi, miéng dudi hodc trude
dudi, cong thire rang sung 1(1+1)/(1+2)1 (true loai L.
larvaepartus), gai thit vién hai bén mép va méi dudi.
Ngoai ra, nong noc mot sé loai ludng cu giéng
Limnonectes Fitzinger, 1843 ciing dd dugc mo ta
nhu L. nitidus (Long and Lim, 2003), L. dabanus
(Rowley et al., 2014), L. isanensis (Ampai et al.,
2015). Tuy nhién nhimg nghién ciru nay chi dung Ial
viéc mo ta dac dlem nhén dang nong noc ma chua
¢6 nghién ctru V& qua trinh bién thai.

Bai bdo nay, mo ta dic diém hinh thai nong va
qué trinh bién thai ciia cua loai L. bannaensis trong
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diéu kién nuoi & Nghé An tir giai doan tring dén
phat trién thanh con non.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit li¢u nghién ciru

Tong 6 24 cé thé truong thanh da duoc thu bat
O khe Choang va khe Biing huyén Con Cuéng, tinh
Nghé An vao thang 7 va 12 nam 2013, thang 4 ndm
2014. Mau vat st dung cho phan tich hinh thai
(n=14) duoc giy mé bang ethyl-acetate (Simmons,
2002), con 85° duoc sir dung dé ¢ dinh hinh thai do
mAu vat co kich thude 16n va da nhiéu nhét, sau khi
¢ dinh khoang 5 gid, mau vat duoc chuyén sang
bao quan bang con 70° va luu gitr tai Phong Pa dang
sinh hoc, Trung tim Thyc hanh Thi nghiém, Pai hoc
Vinh.

Mau vat nong noc thu thap tir ngoai ty nhién
(n=16) va trong nudi (n=64) dugc cd dinh va bao
quan trong hdn hop con 70% va formalin 10% (ti 1&
1:1) (Inthara et al., 2009) dé phan tich hinh thai.

Hai mau co dé phan tich ADN duoc lay tir hai ca
thé nong noc gom: c4 thé tir ty nhién (TDVT0061)
va cé thé tir méi truong nudi (TDVT0062). Cac mau
co dugc bao quan bang con 70% trong dng nhwa 2
mL c6 ndp day, luu gitr trong ngan da cua ta lanh,

2.2 B6 tri nudi

B& tri nudi 5 cap éch bé me trong cac bé nudi
duoc thiét ké dva theo Lé Vit Khoi va ctv. (2009).
Bé nudi kich thude 150 cm x 100 cm x 80 cm, phia
trén phi luéi (kich thudc mat lugi 1 cm) dé cho anh
sang xuyén qua, thudn ti¢n cho qua trinh theo ddi va
ngan éch thoat ra ngoai; da cudi, cat lay tir song, cay
mon ngira, dwong xi duoc b tri bén trong bé nudi;
hai may bom RS Electrical 25W ddi ximg dé tao
dong nuéce chay, hd tro viéc loc va thay thdo nudc;
céc bé nudi dat bén trong nha, c¢6 dén, quat trin va
bé nude du trir. Thice n st dung trong nudi nhdt
gém: cua ddng (Somanniathelphusa sp.), dé mén
(Acheta sp.) va si€u sau (Tenebrio sp.). Trong qua
trinh nuéi tir nam 2014 dén 2016, ba cap éch bd me
d sinh san, tring éch da dugc thu vot va ap no thanh
nong noc. Nong noc bé tri nudi dua theo Ziegler et
al. (2016). Thirc an st dung trong qua trinh nuéi la
1ong do trimg ga nu chin va bot ¢4 niu chin.

2.3 Phan tich hinh thai

Céc chi tiéu hinh thai duoc do bang thudc kep
dién tir hién sb sai s6 0,01mm, cac chi tiéu hinh thai
nho duge do véi su hd tro caa kinh hién vi soi ndi
Meiji EMZ-5. Cach do dua theo Pham et al. (2018)
va tham khao Manamendra-Arachchi and
Pethiyagoda (2005), cac chi s6 hinh thai gom: SLV:
Dai than; HL: Dai dau; HW: Rong dau; MN:
Khoang cach ham dudi dén miii; MFE: Khoang
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cach ham dudi dén truéc mat; MBE: Khoang cach
ham dudi dén sau mét; IND: Gian miii; EN: Khoang
cach trudc mat dén miii; ED: Dai mat; NS: Khoang
cach miii dén mat mém; RL: Dai mdm; 10D: Gian
mét; UEW: Rong mi mét; PAL: Dai ban tay; UAL:
Dai 6ng tay; LAL: Dai canh tay; FeL: Dai dui; TbL:
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Dai dng chan; TbW: Rong dng chéan; FoL: Dai ban
chan; TL4: Dai ngén 1V chi sau; IMT: Dai cu ban
trong chi sau. Mo ta mang boi theo Glaw and
Vences (2007). Xac dinh giéi tinh bang giai phau 6
bung.

tail

P

Hinh 1: Cach do hinh thai lwdng cu trwéng thanh (Manamendra-Arachchi and Pethiyagoda, 2005) va
do hinh thai nong noc luéng cw (Grossjean, 2001)

Céc chi s6 hinh thai nong noc theo Grossjean
(2001) gom: bl: Dai thdn; bh: Cao thdn; bw: Réng
than; ed: Puong kinh mat; ht: Cao dudi; If: Chieu
cao Nép duwdi vdy dudéi; nn: Gian mii; np: Khoang
cdch mat - miii; odw: Réng dia miéng; pp: Gian
mat; rn: Khoang cdch miii - mém; ss: Khoang cdch
16 the - mém; su: Khodng cdch miit mém - nép trén
vay dudi; tl: Chiéu dai tir miit mém - mut dudi; tail:
Chiéu dai duéi; uf: Chiéu cao nép trén vy dudi; vt:
Chiéu dai bung - muit duéi; tmh: Chiéu cao co duéi;
tmw: Chiéu day duéi; fl: Dai chi trueéc; hl: Dai chi
sau; SVL: Chiéu dai mém - 16 mé hgu mén. Xac
dinh céc giai doan phat trién va mo ta nong noc theo
Gosner (1960), cong thac rang sung (LTRF) cua
nong noc theo Dubois (1995), cac thuat ngit vé hinh
thai nong noc theo Altig and McDiarmid (1999).

2.4 Sinh hoc phan ti

Thuc hién tach chiét ADN hé gen tir mau co cua
hai ca thé nong noc (TDVT0061 va TDVT0062)
bang Kit DNeasy Blood & Tissue (Hing Qiagen,
Dric), quy trinh thyc hién theo huéng dan cua hang.
San pham tach chiét ADN hé gen duoc st dung dé
thuc hién PCR bang cap mdi chung 16S cho ludng
cu (Mbi xudi 16SAR-L: 5"
CGCCTGTTTATCAAAAACAT-3' va mdi nguoc
16SBR-H: 5'-CCGGTCTGAACTCAGATCACGT-
3") (Rockney et al., 2015). PCR dugc thyuc hién trong
t6ng thé tich 25 pL (micro lit) gdm 12,5 pL MyTaq
Mix 2x (Bioline, M¥), 1,5 uL moi (nong do 10
micro mol), nuéc va 50 nano gam ADN mau. Phan
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tng thuc hién trong sau budc: 95°C, 4°; 2: 94°C,
45”; 3:559C, 30”; 4: 72°C, 1.5°; 5: 72°C, 6’; 6: 4°C,
60’; budc hai, ba va bon lap lai 35 chu ky. San pham
PCR duoc kiém tra bang dién di trong gel agarose
1,2% véi dong dién 100V trong 40°. Qui trinh dugc
thuc hién tai Phong thi nghiém Céng nghé sinh hoc,
Trung tdm Thuyc hanh Thi nghiém, Pai hoc Vinh

Trinh ty nucleotide trong gen nghién clru cia
mau vat duoc giai ty dong (Cong ty Macroge, Dia
chi: 10F, 254 Beotkkot-ro Geumcheongu, Seoul
08511, Rep. Of Korea), sau d6 so sanh véi cac trinh
ty nucleotides twong tng trén Ngan hang gen thong
qua chuong trinh Blast.

3 KET QUA VA THAO LUAN
3.1 K&t qua sinh hoc phan tir

Két qua phén tich sinh hoc phan tir dya trén viéc
khuéch dai 0,7 kb ving gen ti thé 16S rRNA tir mau
ADN cuia hai mau vat TDVT0061 thu & thuc dia va
TDVT0062 thu trong nudi nhdt. San pham sau khi
duoc tinh sach va giai trinh tu thu dugc trinh ty gém
537 (TDVTO0062) va 539 (TDVTO0063) cap base
nucleotide (Hinh 2).

Trinh tu nucleotide cia gen 16S RNA tir hai mau
vat & Nghé An tuong ddng rat cao véi céac trinh ty
cua L. bannaensi dugc cong bd trén Ngan hang gen
(Suwannapoom et al., 2016), cho thiy miu nong
noc thu tir tu nhién va thu tir nuéi & Nghé An la loai
L. bannaensis (Bang 1).
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Query 7 TAGATTATGAATAAGGTCCAGCCTGCCCAGTGATATTAATTTAAACGGCCGCGGTACCCT 66
— Query 67 TGACCGTGCAAAGGTAGCATAATCACTTTGTTCTTCTAAATAGGGACTCG rCAACGGC 126
© Query 127 ATCACGAGGGTTATACTCGTCTCCCCCCTCTAATCAGTGAAACTGACCTCCCCGTGAAGA 186
O Query 187 GGCGGGGATATTTATACAAGACGAGAAGACCCCATGGAGCTTTAAACCCAATAACAACCT 246
O Query 247 TCACCAAAATACCTTAAAAATGAAGAGGCACTGTTTATTC TTTTAGGTTGC I'GACCA 306
|_ Query 307 CGGAGAAAAACTAAACCTCCATGACGAATGGACCTTAAGCCTAATCTAAGAC CACTACT 366
> Query 367 CCAAGAATCATTAATTTGACATAATTTGATCC sSCAACCGATCAACGAACCAAGTTACCC 126
D Query 427 TGGGGATAACAGCGCAA" ATTTCAAGA SCCCTATCGACAAATGGGTTTACGACCTCG 486
|_ Query 487 ATGTTGGATCAGGGTATCCCAGTGGTGCAGCCGCTACTAAAGGTTTGTT 535

Query 24 GGTCCAGCCTGCCCAGTGATATAATTAAACGGCCGCGGTACCCTGACCGTGCAAAGGTAG 80

Query 81 CATAATCACTTGTTCTCTAAATAGGGACTCGTATCAACGGCATCACGAGGGTTATACTGT 140
N Query 141 CTCCCCCCTCTAATCAGTGAAACTGACCTCCCCGTGAAGAGGCGGGGATATTTATACAAG 200
8 Query 201 ACGAGAAGACCCCATGGAGCTTTAAACCCAATAACAACCTTCACCAAAATACCTTAAAAA 260
O Query 261 TGAAGAGGCACTGTTTATTC TTTTAGGTTGGGGTGACCACGGAGAAAAACTAAACCTCC 320
|_ Query D ATGACGAATGG CTTAAGCCTAATCTAAGAGCCACTACTCCAAGAATCATTAATTTGAC 379
> Query 380 ATAATTTGA" SCAACCGATCAACGAACCA-AGTTACCCTGGGGATAACAGCGCAATC 438
D Query 439 CATTTCA-AGAGCCCCTATCGACA-AATGGGTTTACGACCTCG-ATGTT-GGATC-AGGG 493
|_ Query 494 TATCCC-AGTGGTGC-AGCCGCTACT-AAAGGTTTGTTTGTTCAACA 537

Hinh 2: Trinh tw nucleotide gen 16S rRNA mau nong noc thu é Nghé An
Bang 1: So sanh trinh tw nucleotide gen 16S rRNA mau nong noc & Nghé An véi cac trinh tw ciia loai L.

bannaensis trén Ngan hang Gen

Ti Ié¢ % nucleotide dwgc S0

Ti I¢ % nucleotide trung 1ap

Loai Mai s6 trinh ty sanh ciia mau vat ciia miu vat
TDVTO0061 TDVTO0062 TDVTO0061 TDVTO0062
L. bannaensis KU599856.1 100% 100% 98.97% 98.80%
L. bannaensis KU599855.1 100% 100% 98.97% 98.80%
L. bannaensis KU599854.1 100% 100% 98.97% 98.80%

3.2 Dic diém hinh thai ca thé trwéng thanh

M5 ta hinh thai cua ca thé truong thanh loai L.
bannaensis dua vao 14 mau vat thu & VQG Pu Mat
gom: sau c4 thé duc 3 (TDV0338, 0340-0342,
0344, 0346) va tam ca thé cai @ @ (TDV0334-0337,
0339, 0343, 0345, 0347), cac mau vat thu & do cao
300 m — 600 m (Hinh 3).

| cm

Hinh 3: Mt bén c4 thé truwong thanh loai L.
bannaensis (TDV0339) ¢ VQG Pu Mat, Nghé An

‘, Mau vat & VQG Pu Mat, tinh Nghé An c6 dic
diém hinh thai phu hop md ta cua Ye et al., 2007,
Gawor et al., 2016, Pham et al., 2017a.

Kich thu6c trung binh dén I6n, chiéu dai than tir
42,51 - 92,73 mm (SVL: 69,24 mm). Bau lon, phia
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trén dau phiang, dai dau hon rong dau (HW/HL:
0,94). Dai mém bang 1/3 lan dai dau (RL/HL: 0,33).
L miii tron, gan mat mém hon gan mat (NS/EN:
0,76). Mit I6n, bing 0,26 lan dai dau (ED/HL: 0,26)
va bang 0,28 1an rong dau (ED/HW: 0,28). Gian mét
hep, nhé hon gian mii (IOD/IND: 0,83).

Chi trudc ngén, map, ci khdp dudi ngon tron,
néi rd, cong thirc 16i ca khdp dudi ngon & chi trude
1.1-11.1-111.2-IV.2. Chi trudc khong cé6 mang boi.
Céc ngoén tay ngan, khong co dia bam, dau cac ngdn
tu hay tron, twong quan chiéu dai cac ngoén tay
I<lI<IV<III. Chi sau ngan, map, ci ban trong dai,
khong ¢6 cu ban ngoai, ci khép dudi ngon 16i 13,
cong thue 16i ci khép dudi ngon & chi sau 1.1-11.1—
111.2-1V.3-V.2. C4c ngédn chan ngin, mut cac ngon
hoi phinh to, tron, twong quan chiu dai cac ngén
chan I<II<II<V<IV. Cac ngbén chian c6 mang boi
gan hoan toan.

Da tron, nhin (trir phan dng chan c6 cac nét san
nho). Nép da sau mang nhi kéo dai tir phia sau mét
qua khu vyre mang nhi dén phia trén vai. Mi mat trén
¢6 cac nét san. Khi con sdng, lung c6 mau nau sim
hodc nau vang dén hoi do, c6 nhitng vét mau den
trén lung va hai bén suon, mot dai mau den & gian
mét. Mit trén chi sau c6 nhitng vét mau den vt
ngang. Mit bung va duéi cac chi ¢ mau tring hodc
vang rat nhat, nguc va hong c6 mau tring x4m nhat,
nhiéu soc tring doc & méi trén va méi dudi.
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Bang 5: Chi sb hinh thai loai L. bannaensis & Nghé An (ki hi¢u do xem phin phwong phap)

Chi Sé _ 9 (n?8) i, 3 (n':s)

Nhé nhat Lén nhat Trung binh=SD  Nhé nhat  Lén nhat  Trung binh£SD
SVL 42,51 92,73 70,30+14,53 44,21 81,74 67,82+12,78
HL 17,90 45,47 30,79+7,57 20,58 39,38 29,04+6,30
HW 16,61 42,93 28,75+7,36 18,09 36,78 27,29+6,07
MN 16,17 32,50 22,13+5,01 15,19 28,04 20,83+4,12
MFE 11,55 25,36 16,15+4,56 12,06 20,67 15,36+£2,91
MBE 8,10 16,71 10,81+3,03 7,66 14,42 10,11£2,34
IND 4,13 9,69 6,58+1,73 4,66 7,62 6,22+1,28
10D 4,30 6,40 5,45+0,62 2,90 5,47 4,70+1,04
EN 3,54 7,58 5,77+1,26 3,57 7,53 5,38+1,27
ED 5,50 9,30 7,98+1,20 5,66 8,48 7,44+1,00
NS 2,62 7,84 4,46+1,48 3,04 4,34 3,91+0,49
RL 5,59 12,81 9,75+2,06 6,75 12,71 9,82+1,93
UEW 3,68 9,23 5,75+1,67 3,13 7,47 5,22+1,38
UAL 10,14 22,31 16,09+3,47 11,37 20,88 16,10+3,02
LAL 6,33 22,48 14,26+4,59 9,97 17,83 13,93+2,84
PAL 4,67 10,56 7,66+1,78 5,40 9,45 7,58+1,34
FeL 21,18 45,64 33,38+6,91 22,24 40,40 32,73+6,11
ThL 19,28 43,85 31,97+6,82 21,41 39,84 30,96+5,90
Thw 7,67 17,76 13,03+2,83 8,25 22,86 14,79+5,03
FoL 20,14 45,03 32,19+6,90 22,38 38,02 31,21+5,12
TLA 3,81 19,55 14,74+5,10 13,11 21,74 17,40+2,78
IMT 2,87 6,69 4,88+1,13 3,67 5,61 4,47+0,71

3.3 Su phat trién nong noc trong diéu ki¢n
nudi tai phong thi nghiém

Qua trinh bién thai nong noc loai L. bannaensis
gom 46 giai doan tinh tir khi trimg duoc thy tinh dén
khi bién thai hoan toan, kéo dai tir 1.680h dén
1.728h (70 dén 72 ngay) gdm: thoi ki phoi (giai doan
1-19) kéo dai 231 gig, thoi ki méi né (giai doan 20-
25) kéo dai 448 gio, thoi ki 4u trung (giai doan 26-
40) kéo dai 527 gio va thoi ki bién thai (giai doan
41-46) kéo dai 372 gio.

Trimng éch khi méi dé c6 mau trang sira (duong
kinh 1,5-2,5 mm), dwoc bao vé boi mang nhay trong
sudt duong kinh 5-10mm. Trimg tach riéng tirng qua
va chim xuong day bé nudi ngay sau khi dé, trang
dugc thu tinh dan chuyén sang mau xam den. C6 thé
quan sat bang mat thudng su phan ct té bao dién ra
rat nhanh & giai doan 3 dén 5 (10h sau thy tinh). Giai
doan 16, phdi da ¢6 hinh dang “nong noc” véi phan
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dau, than va dudi, mang ngoai xuét hién mau xam
den (4 ngay sau thy tinh). Quan sat dugc mau do va
nhip dap cua tim tir mat bung tir giai doan 19 (8 ngay
sau thu tinh). Céc sic t6 den ¢ dudi tao thanh soc tir
giai doan 23 (18 ngdy sau thu tinh), nong noc c6 thé
ton tai & bén ngoai mang nhay, nhung chung chu
dong thoat ra ngoai tir cudi giai doan 24 khi mang
ngoai da 4n hoan toan vao bén trong. Nong noc Xuat
hién thém dic diém bién thai ma chi tang kich thudc
khoang 5 ngay tiép theo (ngay 25 dén 30 sau thu
tinh). Chi sau hinh thanh va hoan thién trong 20
ngay tir giai doan 26 dén 40 (ngay 30 dén 50 sau thu
tinh), ciing trong thoi gian nay chi trude hinh thanh
phia bén trong than. Khoang 20 dén 22 ngay cudi
cung, nong noC ngung dinh dudng tir moi truong
ngoai, chi trudc 16 ra ngoai, dudi tiéu giam, miéng
bién ddi cau trac tir dinh dudng dudi nuéc sang dinh
dudng trén can. Dic diém bién thai cua ndng noc &
cac giai doan xem Bang 1, Bang 2 va Hinh 4.
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Hinh 4: Mt s6 dic diém hinh thai & cac giai doan phat trién nong noc L. bannaensis & Nghé An

(1: Trimg da thu tinh; 2: Xoay cuc; 15: Ong than kinh, 16: Yén ngwa; 18: co dudi; 19: Phin héa dau-than-dudi; 20:
Nép vdy dudi; 23: Mang ngoai, 24: Mang ngodi tiéu bién bén trdi trudc; 26&28: Mam chi sau; 31: Cu ban chan; 34:
Phdn tach ngén 3,4,5; 38: Phdn biét cdac ngon chdn; 39: Khdp dudi ngon chdn va mang boi)
Bang 1: Pic diém bién thai & cac giai doan phat trién thoi ki phdi va méi né ciia nong noc L. bannaensis
trong dieu kién nudi ¢ tinh Nghé An
GP  Dic diém phat trién t/g
Thoi ki phéi (231 gio)
Tring mau trang stta duong kinh 1,5 — 2,5 mm, bén ngoai boc vo glucoprotein, bat dau

1 xoay cuc va chuyén sang mau den 6 mot nira. 6
2 Két thuc xoay cyc. Cuc dong vat bén trén, cuc thyc vat bén dudi. Xuét hién khuyét ludi 3
liém & phan tiép giap cuc thuc vat va cyc dong vat

3-9  Phan cit té bao ddi ximg khong hoan toan 26
10  Hinh thanh miéng lung. Nép gap miéng lung & ving cuc thuc vat 6
11  Phéi giita: Miéng lung phdi vi ting kich thudc va dich chuyén vi tri téi vi tri dbi dién 13
12 Miéng phéi thu nho kich thude, mau tring & phia ngoai noin hoang 8
13 Mang than kinh & vi tri cao nhét ctia phoi vi, tang dan kich thudec. 16
14 B0 mang than kinh nh6 cao thanh hai cung than kinh va nép gép than kinh 20
15  Phoi xoay vong trong bao nang, 6ng than kinh hinh thanh do hai nép than kinh khép lai. 22
16 Phoi nglmg xoay, 6ng than kinh hoan thién. Mang ngoai hinh thanh. Phoi c6 dang hinh yén 21

ngua, phan déﬂl’u 16n, phan dudi nhoé hon.
17  Mam dudi xuat hién. Phoi kéo dai. 26
Céc ranh mang hinh thanh, chia mang ngoai thanh nhitng nép mang riéng biét. Co dudi bat

18 N A1 28
dau phan hoa

1g Tim gén hoan thién, ¢6 thé quan st thiy nhip dap phia trong co thé. Phoi phan hoa thanh 36
cac phan dau, than va dudi nong noc.

Thoi ki mdi no (448 gio)

20  Céc phan co thé phan biét, nép vay dudi hinh thanh, cac tim mang phan biét. 76

21 Nong noc c6 hinh thai ngoai gan hoan thién 48

22  Duodi g?m hoan thién. L& miii dugc hinh thanh 78

23 Dudi hoan thién. Hoa van trén than nong noc hinh thanh. Pia miéng hoan thién ciu tric. 56

24 Nip mang hinh thanh, mang ngoai tiéu bién. Dia miéng hoan thién 90

25  Hinh thai hoan chinh, kiém an tir moi trudng ngoai, ting truong kich thudc. 100

n=10 hl 4,85mm (3,78-6,26 mm), tI= 14,64 mm (12,03-17,93mm)
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Bang 2: Pic diém bién thai & cic giai doan phit trién thoi ki 4u tring va bién thai ciia nong noc L.
bannaensis trong dieu kién nudi ¢ tinh Nghé An

GDP  Pic diém phit trién bl tl hi t/g
Thoi ki du tring (527h)
26 Aopia X . . . 4,25-6,90  14,32-20,36 0,10-0,57
1=32 Xua‘t hién m?m chi sau, hinh nén. 5,52 16,68 0.22 24
27 Chi€u dai mam chi sau 16n hon hodc 5,95-6,61  18,34-19,54 0,24-0,38 32
n=2  bang 1/2 chicu rong. 6,28 18,94 0,31
2_8 Clhleu dg} ma}m chi sau 16n hon hoéac 8,9 24.9 0,68 68
n=1  bang chiéu rong.
2_9 C}neu dai {nam.ghl sau 16n hon hodc 712 1981 0,94 79
n=1  bang 1,5 lan chicu rong.
31 Hinh thanh cu ban chan ¢ vi trf 2/3 tir 7,03-9,81  21,94-29,88 1,42-1,68 90
n=3  goc chi. Nong noc mau vang xam. 8,85 26,78 1,55
34 Cac ngdn 5, 4, 3 phén tach & ct ban 6,70-7,34  22,17-22,78 1,05-1,74 102
n=2  chan. 7,02 22,48 1,40
3_5 Céc ngon cha’n ph.E;lIl b}e;t nhau, chi 6,48 22.77 118 50
n=1  dang nam ngon dién hinh.
3_8 Ma,ng b(fl o giira cdc ngén chan, cac 7.89 26,15 3,72 8
n=1  ngdn chan phan biét nhau.
39 Khop dudi ngén chén hinh thanh, chia 7,64-8,38  25,53-27,72 3,51-5,28 18
n=3  ngdn chan thanh cac dét; . 8,05 26,33 4,44
4_0 Cq ban’ trczng Chrl. sau xuat hién. Mam 8,49 26.3 423 36
n=1  chi trudc an dudi da.
Thoi ki bién thdi (372h)
41 Chi trw6e 16, 16i ra & bai bén than. 8,08 28,55 776 168
n=1  Miéng bién d0i, ring strng tiéu bicn.
g2 Chuubchoanthiénvaloraobin o gegg79 22422393 887895,
n=2 oL Puolticu glam. Viens keo dattol 8,73 23,18 8,01
trudc mii, rang sung tiéu bién.
43 Ludi xuat hién, hinh tron. Miéng 16, 7,05-13,22  13,06-27,01 6,87-19,49 72
n=8  kéo dai toi truéc mat. ) 9,72 19,29 12,43
44 Miéng kéo dai toi gitra mat, bien thai 10,52-14,91  15,07-17,77 16,25-21,38 42
n=7  gan hoan thién. ) i 12,82 16,26 18,87
46 Nong noc hoan thién bien thai, chuyén  12,03-14,21  15,91-15,91 18,29-20,00 2
n=2  sang song trén can. 13,13 15,91 19,15

(GD: Theo Gosner 1960; t/g: thoi gian (tinh bdng gio), cdc ki hiéu bl, tl, hl xem phan phuong phdp)

Qua trinh sinh san cua loai L. bannaensis dién ra
dudi nudc, trung tach roi tirng qua, sau khi dé, chim
xudng dudi day bé nudi. So voi mot sd loai trong
gidng da dwoc nghién cuu,L. bannaensis c6 hinh
thirc sinh san gidng véi loai L. poilani (Lé Thi Quy
va ctv., 2011), L. megastomias (McLeod, 2008), L.
utara va L. selatan (Matsui et al., 2014) nhung khac
véi loai L. dabanus (Rowley et al., 2014) sinh san
trong t6 dudi dét hay loai L. larvaepartus (Iskandar
etal., 2014; Kusrini et al., 2015) thuy tinh trong va dé
tryc tiép ra nong noc.

3.4 M@ ta nong noc L. bannaensis & Nghé An

Dic diém nhan dang: kich thudc trung binh; than
dep, hinh elip khi nhin tir phia trén; mét trung binh,
nhin 1o tir phia trén; 16 mii nho, gian miii nhé hon
gian mat: miéng dudi hoic gan trude dudi, hai bén
mép c¢6 mot hang gai thit, moi dudi c6 hai hang gai

thit; 15 the don, ¢ bén trai; dau va than c6 mau vang
xam, dudi mau nhat mau hon, c6 tr 4 dén 5 vach
mau den vat ngang dudi, vach dau tién ¢ goc dudi;
cong thirc rang sung 1(1+1)/(1+1)11.

M6 ta nong noc loai L. bannaensis dya vao 10
MAu vat & giai doan 25 (Hinh 6a), cac chi tiéu hinh
thai gdm (nho nhit-16n nhat; trung binh+dd léch
chuan): bl: 3,78-6,26 (4,85+0,88); bh: 2,05-3,6
(2,61+0,45); bw: 2,57-5,15 (3,56+0,95); ed: 0,49-
0,87 (0,68+0,12); ht: 1,96-3,89 (2,58+0,75); If:
0,52-0,98 (0,72+0,15); nn: 0,54-0,95 (0,79+0,13);
np: 0,47-0,95 (0,75+0,19); odw: 0,5-2,2
(1,12+0,63); pp: 1,38-2,72 (1,86+0,49); rn: 0,15-
0,58 (0,37+0,13); ss: 1,51-5,15 (3,06+1,42); su:
3,82-6,2 (4,75+0,78); tl: 12,03-17,93 (14,64+2,18);
tail:  8,3-1225 (9,88+1,30); uf: 0,72-1,28
(0,96+0,20); vt: 7-11,07 (8,89+1,39); tmh: 0,98-
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2,69 (1,66+0,58); tmw: 0,61-1,76 (1,08+0,46); svl:
4,57-8,06 (5,95+0,95).

Théan trung binh, hinh elip khi nhin tir mat trén,
hoi dep, cao than bang 0,55 lan dai than (bh/bl: 0,45
— 0,71), rong than bang 0,73 lan dai than (bw/bl:
0,62 — 0,90). Mt trung binh, nhin thay tir phia trén
va phia bén, dai mat bang 0,20 lan rong than (ed/bw:
0,16 — 0,24) va bang 0,14 lan dai than (ed/bl: 0,12 —
0,18). Gian mat I6n, bang 0,52 1an rong than (pp/bw:
0,44 — 0,61). LS mili nho, khoang cach tir miii dén
mdm nho hon khoang cach tir miii dén mét (rn/np:
0,48; 0,32 -0,61). Gian mili hep, bing 0,51 lan gian
mat (nn/pp: 0,38 — 0,57). L6 tho don, bén trai, mé
huéng vé phia sau va gan 16 huyét hon mat mom,
khoang cach tir 16 thd dén mit mdm bang 0,52 lan
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khoang cach tir mat mdm dén 156 huyét (ss/svl: 0,33
~0,76).

Duodi hoi manh, mat dudi nhon, dai dudi bang
0,68 lan tong chiéu dai (tail/tl: 0,64 -0,76), cao dudi
bang 0,26 dai dudi (ht/tail: 0, 21 - 0,34). Vay duoi
bao phu phia ngoai co dudi, nep vay trén tir sat goc
duoi dén mut dudi, chiéu cao nép trén vay dudi bang
0,37 cao than (uf/bh: 0,25 - 0,44), nep vay dudi vay
duoi tir 16 huyét dén mut duoéi, chiéu cao nép dudi
vay dudi bang 0,28 lan cao than (1f/bh: 0,19-0,33).
Co @udi hinh chit “V”, dinh huéng vé phia truéc,
chiéu cao I6n nhit co dudi bang 0,63 lan cao than
(tmh/bh: 0,44 — 0,84).

Thén mau vang xam nhat, dudi nhat mau hon co
tir 4-5 vach mau den, kéo dai tir nép trén vay dudi
xuong nép dudi vay dudi.

Bang 3: Chi tiéu hinh thai nong noc loai L. bannaensis & Nghé An (n=80)

bl bh bw ed ht If
Nho nhét 3,78 1,32 2,57 0,42 1,88 0,15
Lén nhét 14,91 5,93 6,7 2,41 4,89 1,42
Trung binh 7,28 3,23 3,99 1,18 2,66 0,68
nn np odw pp n SS
Nho nhit 0,15 0,47 0,5 0,76 0,15 0,54
Lén nhét 2,64 2,71 5,12 5,88 1,97 5,87
Trung binh 1,34 1,27 1,71 2,75 0,77 3,29
su tl tail uf vt
Nho nhét 2,94 12,03 4,65 0,19 1,91
Lén nhét 18,82 29,88 20,37 1,91 18,87
Trung binh 6,64 18,63 12,33 0,91 10,40
tmw fl hl svl tmh
Nho nhét 0,19 2,65 0,1 4,57 0,71
Lén nhét 3,15 8,75 21,38 16,5 215
trung binh 1,39 5,74 5,03 8,58 4,82

(Ki hiéu cdc phép do trinh by ¢ phan phirong phép)

Miéng dudi hoic gan trude dudi, nho, gan tron,
rong miéng bang 0,30 lan rong than (odw/bw: 0,16
—0,46). Gai thit hinh nén bao quanh méi duéi va hai
bén mép ciia mdi trén. Bao ham trén hinh vong cung,
I16n hon bao ham duédi hinh chit “V” (Hinh 6b). Cong
thirc rang sing (LTRF) 1(1+1)/(1+1)11, tong s6 5

hang: mo6i trén co hai hang ring sung, hang Al
nguyén va dai, hang A2 chia va ngén hon; méi dudi
c6 ba hang rang sung, hang P1 chia va phan tach
nhau mot doan nho & gitta; hang P2 va P3 nguyén,
ngin hon hang P1, cac hang ring sung P1 dén P3
gan song song (Hinh 6b).

Hinh 6: Nong noc L. bannaensis (TDVT0062, GD 25) ¢ Nghé An (a) hinh thai ngoai (b) dia miéng
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So sanh nong noc loai L. bannaensis véi mau vat
thu & Nghé An véi nong noc cia mot sb loai trong
gidng Limnonectes di dwgc mé ta (Bang 4) thay
rang: nong noc L. bannaensis trong cing giai doan
phat trién c6 kich thudc nhé hon hau hét cac loai con
lai nhung 16n hon nong noc loai L. dananus va tuong
duong véi loai L. larvaepartus; Nong noc cac loai
L. bannaensis, L. poilani, L. utara va L. selatan tao

Tdp 56, S6 1A (2020): 58-68

thanh mot nhom véi cac dic diém: than hinh elip
hozc oval, gai thit lién lac ¢ hai bén mép va moi
dudi, trén dudi cé cac vach mau xam hay den vit
ngang dudi. Cac loai con lai L. megastomias, L.
nitidus, L.dabanus va L.larvaepartus tao thanh mot
nhoém véi dic diém: than hinh bau duc hay hinh
trang, gai thit ¢ hai bén mép va méi dudi c6 thé lién
lac hoac khong, trén du6i khong co cac vach mau
vit ngang.

Béng 4: So sanh nong noc loai L. bannaensis véi nong noc mat sé loai trong gidng Limnonectes

Loai Soc mau &

(eiai doan) bl tl Than "o LTRF Gai thit Nguon

L. bannaensis 4 o5 14 64 Elip, dep C6 (4-5) 'Y Map va moi dusi Nghién ciru nay
(25) @+l

'('ézb_%’;')‘aemis - 390 - Khéng Eﬁ%ﬁ Mép va méi dusi Ye etal., 2007
'('2'553)‘)”“ 844 2262 Dep  Cb 1(1{:’1% Mép va méi dudi ;nglhi Quy va ctv.,
(LAO”)‘egaStomias 144 424 Oval  Khong 1(11;'1% gﬁ{a’) moi dudi (Khuyet & 1) eoq 2008
(LB;tgg 138 39,6 Oval  C6 (3-4) 2(11;'1% Mép va méi dusi Matsui et al., 2014a
(Llig)e'a”ta 16,1 464 Oval  C6 (3-4) 2(11;'1% Mép va méi dusi Matsui et al., 2014a
(Lz'é‘)"idus 49 182 Tring  Khong 2(11:1%{{ Mép va méi dudi '2‘8839 and  Lim,
(Léld)abanus 94 212 Dep  Khong 1(1{3“ Mép va méi dudi Rowley et al., 2014
'('él'??fx)aepanus Ség 2285’2‘; Oval  Khong :fllﬂ)/ Méi (khuyét & gita)  Kusrini et al., 2015

So v&i ndng noc loai L. bannaenis & Trung Quéc
(Ye et al., 2007), miu vat & Nghé An nho hon;
miéng nho co6 hai hang gai thit & moéi dudi, hai bén
mép chi c6 mdt hang gai thit, gai thit & moéi dudi dai
hon gai thit & hai bén mép; dudi co6 3-5 vach den
(miu vat & Trung Qudc trén dudi khong co vach
mau).

4 KET LUAN VA BE XUAT

Lan dau tién mo ta chi tiét ddc diém hinh thai,
cac giai doan bién thai cua nong noc loai L.
bannaensis & Nghé An. Nong noc c6 kich thugc
trung binh, than hinh elip khi nhin tir phia trén, dep
theo hudng trén dudi, mét trung binh, 16 miii nho,
miéng dudi hoic gan trude dudi, & mép cé mot hang
gai thit, méi dudi c6 hai hang gai thit, moi trén
khong c6 gai thit, LTRF 1(1+1)/(1+1)11, 15 thé dang
don nim bén trai, dau va than c6 mau vang xam,
duoi co tir 4 dén 6 vach den vat ngang, vach dau tién
& gbc dudi. Nong noc ¢6 kich thuéc nho, bién thai
trong khoang thoi gian 70 dén 72 ngay.

Gibng Limnonectes néi chung, trong d6 ¢ nhém

L. kuhlij complex la mot nhom ludng cu phic tap,
phan bd rong, duoc nghién curu va phan chia thanh
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nhiéu loai méi trong thoi gian gan déy, trong d6 c6
Viét Nam. Do d0, can tiép tuc nghién ciru ¢ nhiing
dia phuong khac dé xac dinh cac loai va sy phan bd
cua ching ¢ Viét Nam.

LOI CAM TA

Chung t6i guri 101 cam on dén can bo Kiém 1am
Tram quan li bao vé rimg khe Bu, khe Choang, Co
Phat va nguoi dan dia phuong ¢ dy da ho tro trong
qua trinh thu mau. Cam on anh Luu Trung Kién, anh
Cao Tién Diing d3 hd tro thu mau. Nghién ctiu nay
duoc sy dong y cho phép cua Ban quan li VQG Pu
Mat va hd trg kinh phi boi Dé tai Cip Bo B2018-
TDV-11.
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