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TINH PA DANG, HIEN TRANG PHAN LOAI VA BAO TON
CUA HQ DOI LA MUI (Chiroptera: Rhinolophidae) O VIET NAM

Hoang Trung Thanh'*, Nguyé&n Trudng Son’, Nguyén Vin Sang', Dinh Nho Thai',
Nguyé&n Huy Hoang", Vwong Tan Tw’, Nguy&n Xuan Huin', Vii Pinh Théng??

'Khoa Sinh hoc, Trudong Pai hoc Khoa hoc Ty nhién, Pai hoc qudc gia Ha Noi
2Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am KH & CN Viét Nam
*Hoc vién Khoa hoc va Cong nghg, Vién Han 1am KH & CN Viét Nam

TOM TAT: Trong nhimg ndm gin day, cac nghién ctru vé ho Doi 14 miii  (Rhinolophidae) cho thay
vi tri phan loai ciia nhiéu loai thuoc ho nay ¢ Viét Nam ciing nhu trén thé gigi con chwa chic chin.
Trén co sé phan tich va dinh loai 1.140 mau vat thuoc giéng Rhinolophus, chung t6i d& xac dinh
dugc 20 loai doi 1a miii ¢ Viét Nam. Pang chu ¥, két qua nghién ctiu ciing cho thay, 6 dang loai
thugc 5 to hop loai (R. affinis, R. malayanus, R. thomasi, R. paradoxolophus va R. marshalli) c6
nhiéu dic diém khéc la so vé6i nhirng loai hién biét vé hinh thai, kich thudc, tan sé tiéng kéu siéu
am va di truyén phan tir. Két qua nghién ciru nay ciing cung cap dan liéu vé hién trang cua 4 loai
doi 14 miii hiém gap ¢ Viét Nam, bao gom: R. thomasi, R. paradoxolophus, R. osgoodi va R. luctus.

Tir khéa: Doi 14 miii, Viét Nam, phén loai hoc, da dang, tinh trang bao ton.

MO PAU

Ho Doi 14 miii 1a mot trong ) nhitng ho doi
da dang nhat trén thé giéi (Wilson & Reeder,
2011). Cho dén nay, ho doi ndy dugc xac dinh
chi bao gom 1 gidng vai tong s6 95 loai da duoc
ghi nhén trén toan thé gioi (Servent et al., 2003;
Hoang Trung Thanh va nnk., 2015; Volleth et
al., 2015; Soisook et al., 2016). Doi la mii chi
phan bé trong luc dia c¢b (Csorba et al., 2003).

Theo Kruskop (2013), & Viét Nam c6 19
loai doi 14 miii thuéc 6 nhém loai, bao gom:
megaphyllus (5 loai), rouxiii (2 loai), pusillus (4
loai), pearsoni (2 loai), arcuatus (1 loai),
philippinensis (4 loai) va trifoliatus (1 loai).
Trong d6, vi tri phan loai cua nhiéu loai chwa
chic chin hoic chua duge xac dinh rd (Csorba
et al., 2003; Kruskop, 2013).

Bai bao nay cung cip théng tin vé thanh
phan loai hién biét va nhan dinh vé vi tri phan
loai cua cac loai doi 1a mii ¢ Viét Nam trén co
s& phan tich cac mau vat thu dugc qua diéu tra
thuc dia va mau vat hién luu trit trong cac co
quan khoa hoc ¢ Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu sir dung cho nghién cau la 1.140
mau vat duoc thu tir cac ving khac nhau. Trong
do, 289 mau duoc thu trong thoi gian tr nam

2013 dén 2017 va 851 mau vat dugc thu trudc
nam 2013. T4t ca cac mau vat duoc bao quan tai
Phong Bao tang Bong vat va Phong Bong vat
hoc c6 xuong song thudc Vién Sinh thai va Tai
nguyén sinh vat, Vién Han lam Khoa hoc va
Cong nghé Viét Nam; Bao tang Sinh hoc,
Truong Pai hoc Khoa hoc Tu nhién, Pai hoc
Quéc gia Ha Noi.

Phwong phdp thu va xir I méu

Doi dugc bit bang by thu cam (kich thudc
14mx18m, 1,6 mx 1,8 m)valudi mo vdi
nhiéu kich thudce khac nhau (3 m x 4 m, 3m x
7m, 3m x 12m) (Francis, 2008; Kunz &
Parsons, 2009). Bay va luéi dugc dat ngang cac
161 mon trong rung, ngang qua cac sudi va dat
truéc cra hang. Bdy thu cam duoc dat tir
khoang 18h00 va dugc kiém tra lién tuc dén
khoang 22h00. Sau d6, bay dugc md qua dém
va kiém tra lai vao tir khoang 5h00 sang hém
sau. Ludi dwoc m& vao tir 18h00 dén 22h00,
duoc kiém tra lién tuc trong khoang thoi gian
mé.

Viéc dinh loai so bd dua theo tai liéu cua
Csorba et al. (2003), Kruskop (2013) va Francis
(2008). Mot s6 ca thé, chu yéu 1a cac con duc
truong thanh, duoc gir lai 1am mau dé tiép tuc
nghién ctru va dinh loai ¢ trudng dai hoc hoic
vién nghién ciu. Do tudi va trang thai sinh san
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cta nhiing ca thé mic ludi hodc biy dugce danh
gid lan luot dua theo tai liéu cua Brunet-
Rossinni & Wilkinson (2009) va Racey (2009).

Phwong phap dinh loai
Pinh logi bang hinh thai ngoai va so

Cac chi s kich thudc hinh thai ngoai duoc
do ngoai thuc dia bang thudc kep dién tir co do
chinh xac dén 0,1mm, bao gdbm: FA (dai cang
tay); E (cao tai); TIB (dai cing chan); HF (dai
ban chan sau); T (dai duoi). Nhitng kich thudc
nay dugc minh hoa trong Bates & Harrison
(1997).

Kich thuéc so va rang dugc do bang thusc
kep dién tir co d6 chinh xac dén 0,01 mm; theo
Csorba et al. (2003), Bates va Harrison (1997),
bao gom: SL (dai so); CCL (dai nén so); IOW
(rong eo gian 6 mat); MW (rong viing mang
tai); ZW (rong go ma); C'-C' (rong trudc vom
miéng); M*-M? (rong sau vom miéng); ALSW
(rong nét phong bén); AMSW (rong nét phdng
trén); PL (dai xwong khau céi); C-M?* (dai day
rang ham trén); ML (dai ham dudi); C-M; (dai
dady rang ham dudi).

Ghi va phan tich tan s6 tiéng kéu siéu am

Tiéng kéu siéu am cia doi dugc ghi ¢ 2
trang thai: cAm trén tay va bay trong man bay.
TUy timg thoi diém va diéu kién nghién ctu,
tiéng kéu siéu Am duogc ghi bang cic thiét bi
Pettersson D-240X bat detector (Pettersson
Elektronik AB, Uppsala, Sweden); Hé théng
PCTape va phan mém Batman (Trudng Dai hoc
Téng hop Tuebingen, CHLB Duc); Song Meter
SM2BAT (Wildlife Acoustics Inc, USA). Céac
dan liéu da ghi dugc lwu dudi dang “*.wav”
files va duoc phan tich boi cac phan mém
WaveSurfer (https://wavesurfer-js.org/projects)
va Avisoft SASLab Pro (Avisoft Bioacoustics,
CHLB brc) de xac dinh tin s0 thude tiéu phan
“CF” trong mdi tin hiéu cua tiéng kéu.

Phan tich di truyén

Trinh ty gen Cytochrom Oxydase I (COI)
dugc str dung trong phan tich di truyén phan ti.
Cac miu md st dung cho phan tich duoc 1y tir
16 cé4 thé cua mot sé dang lodi c6 vi tri phan
loai chua chic chin va cdc mau dién hinh cua
loai khac. Cac mau mé duoc lay tir co nguc va
bao quan trong con 95%. ADN téng s6 duoc
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tach chiét theo Sambrook va Russell (2001).
Khuéch dai gen COI bang cac mdi chung: VF1d
(5’-TTCTCAACCAACAARGAYATYGG-3%)
va VR1d (5’-TAGACTTCTGGGTGGCCRAA
RAAYCA-3’) (Ivanova et al., 2006). Poan gene
nhan dugc ¢ chiéu dai khoang 670 bp.

Cac san phim PCR dugc tinh sach béng
MEGAquick-spinTMTotal Fragment DNA
Purification Kit (iNtRON). Cac mau ADN tinh
sach dugc guri cho cong ty 1st Base Company
(Singapore) dé giai trinh ty. Cac trinh tu duoc
S0 sanh véi dir liéu trong Genbank su dung cong
cu BLAST (Altschul et al., 1997); sau d6 xu ly
bang phdn mém Bioedit v7.2.5 (Hall, 1999).

Khoang cach di truyén duoc xac dinh giita
céc trinh ty nghién ctru va 18 trinh ty gen COI
cua cic dang loai lién quan d cong bd trén
Genbank (théng tin chi tiét duoc ghi trong Phu
luc), stt dung cac cong cu trong MEGA 6.0
(Tamura et al., 2013).

KET QUA VA THAO LUAN

Thanh phén loai doi 14 miii dwec ghi nhan &
Viét Nam

Chung t6i da xac dinh duogc 20 loai doi la
mii & Viét Nam va 6 dang loai khac biét so vai
nhirng loai ¢4 mo ta va cong bé trudce day (bang
1). Soisook et al. (2015) nhan dinh: R. francisi
c6 thé phan bé ¢ Viét Nam. Tuy nhién, can
nghién ciru thém cac dic diém chi tiét trén mot
sb mau vat da duoc thu ¢ Viét Nam va so sanh
vGi mau chuan cua loai R. francisi dé 1am rd
nhan dinh d6 (Soisook et al., 2015).

Truéc day, t6 hop loai R. macrotis & Viét
Nam chi bao gém loai Doi 14 miii tai dai R.
macrotis (bang Huy Huynh va nnk., 1994;
Ding Ngoc Can va nnk., 2008). Kruskop (2013)
nhan dinh: & Viét Nam, cé ca loai Doi 14 miii tai
dai R. macrotis va Doi 14 mii thai lan R.
siamensis. Tuy nhién, Kruskop khdng cung cap
minh chiung ma chi can co vao md ta cua
Hendrichsen et al. (2001). Theo Francis (2008),
c6 thé phan biét hai loai nay dia vao kich thugc
co thé, kich thudc so va tan s siéu &m. Dua
trén cac két qua phan tich déc diém hinh thai,
kich thuéc va tan sb tiéng kéu siéu am, ching
t6i khing dinh ca 2 loai (R. siamensis va
R.macrotis) déu phan bb & Viét Nam. Trong do,
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R. siamensis c6 dai cing tay trong khoang 38,0-
42,0mm va sir dung tan sb siéu am trong khoang
63,0-71,7kHz. C4c chi s6 kich thuéc co thé va
kich thuéc so cia cac mau vat trong nghién ciru
nay vé R. siamensis theo nhan dinh trén déu gan
VGi céc chi s6 ciia cac mau type va paratype cia
loai R. siamensis trong cbéng bd cua
Gydenstolpe (1917) va Hendrichsen et al.
(2001). R. macrotis ¢ dai cang tay 43,0-45,0

mm va s dung tan s siéu am trong khoang
52,0-54,0 kHz, phu hgp véi loai R. macrotis
dugc mo ta trong Francis (2008). Vé kich thugc
va hinh dang & mui: R. siamensis c6 & mii
truéc tron, 14 miii gitra nho va thap, thiy lién
két cao va nhon trong khi R. macrotis c6 1a mii
truée hoi dai, 1a mii giira cao, rong véi phan
géc va phan dai gian miii x0e rong, thiy lién két
khum tron.

Bang 1. Cac loai doi 14 mii (Rhinolophus) dugc ghi nhan & Viét Nam qua nghién cau nay

va trude day

Tén loai Ngudn théng tin Tinh trang bao ton
STT . p ”
AN giA . Nghién Céac nghién SPVN IUCN
Tén Viét Nam Tén khoa hoc Citu ndy it trude 2007 (2017-1)
1 Doi 14 duéi R. affinis X 8, 10, 11, 13, 14, 15,
18,19

R. cf. affinis 1 X 14

R. cf. affinis 2 X 14
2 Doi 14 sa den R. chaseni X 11, 13,19
3 Doi 1a mé lai R. malayanus X 10, 11, 13

R. cf. malayanus X
4 Doi 14 miii nam R. stheno X 10, 11, 13
5 Doi 14 miii bic R. microglobosus X 8,10, 11,13
6 Doi 14 trung hoa R. sinicus X 10, 11, 13
7 Doi 14 t6 ma R. thomasi X 10, 11, 13, 18, 19

. VU

R. cf. thomasi X
8 Doi 1a ndu R. subbadius X 1,13,16
9 Doi 14 miii nho R. pusillus 10, 11, 13, 15, 18
10 Doi 14 le pit R. lepidus X 10, 11, 13
11 Doi 14 6 gut R. osgoodi X DD
12 Doi 14 miii nhon R. acuminatus X 11,13
13 Doi 14 sa men R. shameli X 11,13, 15
14 Doi 14 pec x6n R. pearsonii X 10, 11, 13,15
15  Doi la d6p x6n R. yunnanensis X 12
16 Doi 14 thai lan R. siamensis X 11,13
17 Doi 14 tai dai R. macrotis X 1,17
18 Doi 14 ré quat R. marshalli X 4,6,10, 11,13

R. cf. marshalli X
19 Doi la quat R. paradoxolophus X 2,910, 11, 13 VU

R. cf. paradoxolophus X
20 Doi 14 16n R. luctus X 5,7,10, 11, 13

1. Osgood (1932); 2. Bourret (1951); 3. Topal (1974); 4. Hill & Topal (1990); 5. Topal & Csorba
(1992); 6. Csorba & Topal (1994); 7. Pang Huy Huynh va nnk., (1994); 8. Csorba & Jenkins
(1998); 9. Eger & Theberge (1999); 10. Hendrichsen et al., (2001); 11. Ding Ngoc Can va nnk.,
(2008);12. Furey et al., (2010);13. Kruskop (2013); 14. Ith et al., (2015);15-Nguyen Truong Son et
al., (2016); 16 . Pao Van Tién (1978); 17. Vuong Tan Tu et al. (2017); 18. Pao Vin Tién (1985);

19-Van Peenen (1969).
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Két qua nghién ciu nay cho thiy: hau hét
nhing ghi nhan trude day vé loai R. macrotis &
Viét Nam véi dai ciang tay trong khoang 38,0-42,0
mm thudc loai R. siamensis. Loai nay phd bién va
c6 sb lugng 1on, phan bé rong & Viét Nam:; 10ai R.
macrotis méi chi dugc phat hién ¢ Lao Cai, Son
La, Phti Tho, Thanh Héa, Nghé An Vvéi sb luong
it, mdi noi chi mGi phét hién mot vai ca thé.

Trude day, Doi 14 6 gt R. osgoodi chi dugc
ghi nhan & Van Nam, Trung Qudc qua mét 16
mau vat duy nhat (Osgood, 1932). Nam 1994,
bang Huy Huynh va nnk. c6 ghi loai nay trong
danh luc cac loai thu Viét Nam & trang thai nghi
ngd do khong co théng tin vé mau vat. Sau do,
doi 14 6 gat khong con xuat hién trong cac cong
bé gin day co lién quan dén khu hé doi Viét
Nam. Trong nghién ctru nay, chiang téi dd xac
dinh dugc mot sé mau vat trude day duoc so bo
dinh danh 1a R. lepidus thuc té thuoc loai R.
osgoodi. Pic diém dic trung nhat 1a dai cang
tay Ion hon (FA trung binh 42,6 mm & R.
osgoodi so vai 39,9 mm & R. lepidus) nhung cac
chi s raing CM®L, C'-C!, M®-M? nho hon han
(c4c chi s6 nay lan luot 14 5,89 mm; 3,62 mm:;
5,78 mm & R. osgoodi so véi 6,20 mm; 3,77
mm; 6,01 mm & R. lepidus). V& siéu am, R.
osgoodi ciing thé hién su khac biét so véi R.
lepidus khi ching st dung tan s6 90,0-90,9 kHz
trong khi R. lepidus str dung tan sb siéu am 94
kHz (trong nghién ciru nay) dén 98-100 kHz
(Francis, 2008). Py 1a nhitng 16 mau dau tién
thudc loai R. osgoodi thu dwoc & Viét Nam.
Ngoai ra, ddy 1a 1an thir hai c6 ghi nhan vé R.
osgoodi sau cong bd cua Osgood (1932).

Pic diém cita mot s6 dang loai doi 14 mii
mei phat hién ¢ Viét Nam
R. cf. affinis 1 va R. cf. affinis 2

R. cf. affinis 1 va R. cf. affinis 2 thudc to
hop loai Doi 14 dudi R. affinis. Két qua nghién
ctu cho thay R. affinis ¢ Viét Nam c6 it nhat 3
dang loai khac nhau. Trong d6, R. affinis la
dang phd bién, con c6 thém 2 dang loai khac
tam goi la R. cf. affinis 1 va R. cf. affinis 2.
Trong c&c dang loai nay, R. affinis mang dac
diém dic trung cua loai véi 14 mii trudc rong,
¢6 dang hinh méng ngua; 14 mii gitta c6 dau
mat khum tron va hoi nho vé phia trudc, hai
canh bén c6 dang thit eo ¢ giita tao nén hinh
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dang dic trung cho loai; thuy lién két hoi cao va
khum tron; 14 miii sau c6 hinh tam giac, cao va
nhon. Tan sé siéu am cua R. affinis trong
khoang 70,5-80,4 kHz. Trong khi do, R. cf.
affinis 1 (phan bé & Lam Bdong) c6 & mii trude
rong, tron; 14 mii giita hep vai phan chép nho,
phan gdoc phinh to; tin sé siéu am 74,0-75,5
kHz. R. cf. affinis 1 (phan b ¢ Lao Cai, Son
La) c6 la mii trude nho, tron; la mai gitra hep
véi hai canh gan nhu song song, tan s6 siéu am
87,0-88,2 kHz. V& mat di truyén, cac dang loai
nay déu khéc nhau véi khoang cach di truyén tir
2,4 % dén 7% (bang 2). Trong do, R. cf. affinis
2 khac biét nhat voi hai dang loai con lai véi
khoang céch di truyén tir 4,1% dén 7% (bang 2).
Ngoai ra, dir liu cong bd trén Genbank cho
thiy & Hoang Lién Son, Lao Cai cOn c6 mot sé
mau vat thuoc loai R. affinis mang trinh tu di
truyén ciing twong doi khac biét so véi cac dang
d4 néu ¢ trén, véi khoang céach di truyén tur
2,64-5,57 % (bang 2). Diéu nay cho thiy: c6 thé
con ton tai mot dang loai khac nira cua loai R.
affinis & Viét Nam, dac biét & Hoang Lién Son
c6 ton tai ca R. cf. affinis 2 va dang con chua
biét nay.

R. cf. malayanus

R. cf. malayanus thudc té hop loai Doi 1a ma
lai R. malayanus. R. cf. malayanus khac vai
dang dién hinh R. malayanus bai 14 mii giita
hep, hai canh gan nhu song song véi phan gdc to
va phan chép nho, trong khi R. malayanus c6 la
mili gitta twong ddi rong véi hai canh song song
(Csorba et al., 2003). R. cf. malayanus ciing nho
hon han so véi R. malayanus, thé hién rd nhat &
PL, CM®L, ML, va CMsL. V& di truyén phan tir,
trinh tu gen COI cua R. cf. malayanus khac véi
cta R. malayanus ¢ Viét Nam véi khoang cach
di truyén 2,7%-2,8% (bang 2), trong khoang
khac biét vé di truyén ¢ bac loai trong ho Doi 1a
miii (1,5%-15%, Servent et al., 2003).

R. cf. thomasi

R. cf. thomasi thudc té hop loai Doi 14 t6 ma
R. thomasi. Két qua nghién ctru d4 xac dinh
duoc loai Doi 1a t6 ma, ngoai dang dién hinh R.
thomasi, ¢ Viét Nam con c6 mot sé ca thé cé
dic diém tuwong tu Vi lodi R. thomasi nhung ¢
nhitng khéc biét vé hinh thai, kich thuéc, siéu
am va dic diém di truyén.



Ho doi la miti (Chiroptera: Rhinolophidae)

Bdng 2. Khoang cach di truyén (%) trén md hinh Kimiura-2-parameter (K2P) giira mot s taxon

Rhinolophus dwa vao trinh tu gen COI (623 bp)

Taxon

1

2

3 4 5 6 7 8 9 10 11 12 13 14 15
1
2,66 -
2 2,83
2,66 0,16-
8 0,98
4 15,11 16,22 15,35
5 14,28  15,16- 14,51 1,98
15,37
14,68  1578- 14,92-  0,33- 1,98-
6 - 16,00 15,13 0,49 2,15
14,90
14,15  1586- 14,99-  3,68- 3,69- 3,68-
7 - 16,52 15,42 4,03 4,04 4,21
15,18
8 12,08  12,10- 11,69 14,18 13,78  14,18-  14,04-
12,71 14,39 14,47
9 11,71 12,55- 11,73 13,76 13,78  13,34- 13,61- 10
13,17 13,55 14,47
10 11,30- 12,14- 11,32- 13,34 13,78  13,34- 13,61- 3,00 0,33
12,12 13,59 12,14 13,55 14,47
1 12,53- 12,96- 12,55- 14,18- 13,78- 1397- 13,61-  4,04- 2,83- 2,49-
12,73 13,38 12,75 14,39 13,99 14,39 14,25 4,21 3,01 2,66
12 12,71 12,53- 12,73 14,80 14,61  14,80- 14,02- 4,74 3,87 3,52 2,49-
12,73 15,01 14,87 2,83
13 14,30- 15,18- 14,75- 15,64- 15,83- 15,64- 14,80- 15,55- 15,50- 1550- 15,28- 16,13-
14,49 15,81 14,94 15,83 16,03 16,05 15,42 15,75 15,69 15,69 15,69 16,33
14 14,73 15,40- 15,18 15,18 1499 1518 13,97- 1558 15,97 1597  1553- 16,38  2,49-
16,05 15,40 14,39 15,75 3,00
15 14,73  15/40- 15,18 15,18 14,99  15,18- 14,39- 15,58 15,97 1597 1553- 16,38 283- 131
16,05 15,40 14,82 15,75 3,34
16 17,97  18,67- 18,44 18,21 18,24  18,21- 17,40- 18,64 19,04 19,04 1858- 19,07 504- 366 264
19,35 18,44 17,84 18,81 5,57

1. R. malayanus; 2. R. cf. malayanus; 3. R. malayanus (Lao); 4. R.thomasi; 5. R.cf. thomasi; 6. R. thomasi
(Lao); 7. R. sinicus; 8. R. marshalli; 9. R. cf. marshalli; 10. R. marshalli (Lao); 11. R. paradoxolophus; 12. R.

cf. paradoxolophus; 13. R. affinis; 14. R. cf. affinis 1; 15. R. cf. affinis 2; 16. R. affinis-Lao Cai.

Trong hai dang loai nay, R. thomasi cé kich
thudc nho (FA trung binh 45,1 mm); cac 14 mii
tuong d6i mong vai la mii trude hoi tron, 14 mii
sau ngan, nhon va thip; sir dung tin s6 siéu am
76,5 - 86 kHz. R. cf. thomasi c6 kich thudc Ion
hon (chiéu dai cang tay trung binh 47,2 mm), véi
cac 1a miii twong ddi day va 1a miii trudc thuén
déu, 14 mii sau dai, nhon, 16m & hai canh; sir
dung tin hiéu siéu am ¢ tan s 77 kHz. V& di
truyén, phan tich trinh ty gene COI cho thiy,
khoang cach di truyén giira R. thomasi va R. cf.
thomasi 1a 1,8% (bang 2), trong khoang khéac biét
& bac loai d6i véi ho Rhinolophidae (1,5 %-15%)
(Servent et al., 2003). Véi nhitng khac biét vé
hinh thai, kich thuéc va di truyén, co thé R.
thomasi va R. cf. thomasi thudc vé hai loai khac
nhau. Can nghién ctu trén sé lugng mau vat lon
hon dé khing dinh chinh xac vi tri phan loai cua
R. cf. thomasi.

R. cf. marshalli

Két qua nghién ctu dd xac dinh duoc, &
Viét Nam cé hai dang loai khac nhau cua loai
Doi 14 ma san. Trong d6 dang phé bién van
dugc ghi nhan tir truge dén nay ¢ Viét Nam
thuc vé R. marshalli. Dang méi ghi nhan thudc
vé R. cf. marshalli. Hai dang loai nay khac nhau
ca vé hinh thai &4 miii, kich thudc va siéu am.
V& hinh thai ngoai, R. marshalli c6 dic diém la
mii trudc réng (7,3-8,6 mm) cd canh ngoai
tron; 14 mili gitra hoi hep & phan gbc véi hai
canh song song hoic hoi 16i & giita; mép trén
phang hoic hoi khum tron; dai cing tay 43 —
46,8 mm. Nhirng dic diém nay giéng vai mo ta
géc cua Thonglongya (1973) vé loai R.
marshalli. Trong khi do6, R. cf. marshalli c6 sy
khac biét véi so véi R. marshalli véi 1& mii
trugc rong hon (9,0; 10,4 mm) va canh ngoai
hinh ring cua; 14 mii giira hep v6i hai canh gan
nhu song song; mép trén twong ddi phang va
hoi khum tron & hai géc. Tan sé siéu am cua hai
dang loai nay khac nhau c6é y nghia. R.
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marshalli sir dung tan sé siéu am trong khoang
42-45,2 kHz trong khi R. cf. marshalli st dung
tan so6 siéu &m 34,5 kHz.

Két qua phan tich vé di truyén cho thiy
khoang cach di truyén gitra R. marshalli va R.
cf. marshalli khoang 1% (bang 2). Khoang cach
nay thip hon so véi khoang cach di truyén & bac
lodi trong ho Doi 14 mii (1,5%-15%, Servent et
al., 2003). Tuy nhién, theo mot sd tac gia,
khoang cach di truyén thip ciing c6 thé xuat
hién gitra cac loai gan nhau khi su phan ly cac
nhanh khéng hoan toan xay ra trong qué trinh
tién héa cua té tién hoac ching l1a két qua cua
nhitng su hinh thanh lodi méi xay ra gan day
hoac c6 su nhap gen gitta cac loai c6 quan hé
gan giii (Berthier & Ruedi, 2006; Mao et al.,
2010; Nesi et al., 2011; Vuong Tan Tu et al.,
2017) hoic do tdc do tién héa cia DNA ty thé
cham hon & mot sb loai dac biét (Avise et al.,
1992; Nabholz et al., 2008).

Can nghién ciu chi tiét hon vé hinh thai,
siéu am va di truyén trén pham vi rong hon (¢
ca Viét Nam va cac nuéc lan can) dé xac dinh
rd vi tri phan loai caa hai dang loai nay.

R. cf. paradoxolophus

O loai Doi la quat R. paradoxolophus.
Ngoai dang dién hinh R. paradoxolophus,
chung t6i da ghi nhan mét dang khac la, tam goi
la R. cf. paradoxolophus. Hai dang loai nay
khac nhau ca vé hinh thai, kich thuéc va di
truyén (bang 2). Trong do, R. paradoxolophus
la dang phé bién voi dac diém dic trung la tai
I6n; 14 miii sau rat ngan, khum tron, bi che
Khuét boi cac phan khéc, thiy lién két rét thap;
l4 miii gitra rat 1on c6 dang chiéc 14 vai nép da
bén gdc phat trién. Phan gian miii phat trién véi
l& mii phu 16n tao thanh hinh céc xoe rong
(Bourret, 1951). Tan sb siéu am cua R.
paradoxolophus nam trong khoang 28,0-
33,0kHz. R. cf. paradoxolophus c6 kich thuéc
I6n hon hén (dai cing tay 56,8 mm), 14 miii sau
dai va nhé cao hon so vdi cac mau dién hinh
cua R. paradoxolophus. Tan sb siéu &m cua R.
cf. paradoxolophus Ia 25 kHz. So sanh trinh tu
gen COI cho thay: khoang cach di truyén giira
R. cf. paradoxolophus véi R. paradoxolophus.
trong khoang 2,49% - 2,83% (bang 2), trong
khoang khéc biét di truyén c6 thé c6 & bac loai
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trong ho Doi la mili (Servent et al., 2003).

Hién trang bao ton cia mot so loai Doi 14
miii ¢ Viét Nam

Trong sé cac loai doi 1a miii d& dugc ghi
nhan & Viét Nam, co hai loai cé tén trong Sach
bo Viét Nam 2007 (B6 KH&CN, Vién
KH&CN VN, 2007). Trong d6, Doi 14 quat R.
paradoxolophus dwoc xép hang theo tiéu chi
VU D1 va Doi 14 t6 ma R. thomasi duoc xép
hang theo tiéu chi VU B2a.

Trong nghién ctu cta chung t6i, Doi 14 td
ma R. thomasi dwoc ghi nhian & Lao Cai, Son
La, Thanh Hda, Quang Binh, Quang Tri va dao
Phi Quéc. Trong d6, bat gap phd bién ¢ Quang
Tri va dao Phi Qudc. Ngoai ra, loai nay dé
duoc ghi nhan ¢ cac tinh Lai Chau, Lao Cai,
Tuyén Quang, Bic Kan, Lang Son, Phu Tho,
Ninh Binh, Thanh Hoa, Nghé An, Ha Tinh,
Quang Binh, Quang Tri, Thira Thién-Hué, Kom
Tum, Binh Pinh, Péng Nai. (Ping Ngoc Cin
va nnk., 2008) va dugc danh gia 1a rat phd bién
& ca kiéu rieng nguyén sinh va ring tha sinh &
Vuon Quéc gia Phong Nha-Ké Bang, Quang
Binh (Kruskop, 2013). Tur cac ghi nhan vé phan
b va sb lwong cé thé bit gap tai cac dia diém
nghién cuu, cé 18 mic VU B2a khong con phu
hop véi loai R. thomasi. Do d6, ¢6 thé danh gia
lai tinh trang bao ton ddi véi loai doi nay.

Doi 14 quat R. paradoxolophus dugc ghi
nhan ¢ nhiéu dia phuong (tir mién Bac dén mién
Trung: Ha Giang, Tuyén Quang, Cao Bang,
Thai Nguyén, Ninh Binh, Nghé An, Quang
Binh). Ngoai ra, loai nay con dugc ghi nhan &
mot sb dia phuong khac nhu Lao Cai, Bic Kan,
Ha Tinh, Thira Thién-Hué (Hendrichsen et al.,
2001; Bang Ngoc Can va nnk., 2008; Kruskop,
2013). Mic du dugc ghi nhan trén pham vi
tuong d6i rong nhung sb luong cé thé cua loai
R. paradoxolophus bit gip tai cac dia diém
nghién ctiu trong nghién cau nay, ciing nhu cua
mot sé nghién ciu truge day la rat nho
(Hendrichsen et al., 2001; Kruskop, 2013).

Doi la 6 gt R. osgoodi dugc danh gia &
mac DD trong Danh Luc o TUCN do trudc
day chi m&i ghi nhan ¢ dia danh chuan (Van
Nam, Trung Quédc) va khong cé thong tin bd
sung vé phan bd, hién trang quan thé va dic
diém sinh thai cua loai (The ITUCN Red List of
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Threatened Species, 2017). Trong nghién ctu
cua chung t6i, Doi 14 6 git méi chi dugc ghi
nhan & VQG Hoang Lién, Lao Cai. Pay la dia
diém tha hai loai nay dugc ghi nhan trén thé
giéi va l1a lan dau tién chinh thic ghi nhian &
Viét Nam. Nhu d& thao luan ¢ trén, day la loai
hiém dugc ghi nhan trén toan thé gioi, can co
nghién ciru day du hon vé hién trang cua loai
Doi 14 6 gat & Viét Nam va co thé dua loai nay
vao danh sach nhirng loai wu tién bao ton cua
nudce ta.

Ngoai ra, trong s6 cac loai Doi 14 miii hién
biét & Viét Nam, Doi la 16n R. luctus, mac du d&
duoc ghi nhan tir Bic vao Nam (Hendrichsen et
al., 2001; L& Vi Khéi & Vi Binh Théng, 2005;
Ding Ngoc Can va nnk., 2008; Kruskop, 2013;
két qua nghién ciru nay) nhung c6 sb lugng ca
thé bat gap rat nho. Trong cAc nghién ctu cua
chiing t6i, Doi 14 I6n chi méi bat gap don 1¢ ¢
mot sé diém nghién cau. Hendrichsen et al.
(2001) nhan dinh: chua bao gio gap loai nay vai
s6 lugng l6n va chdng chi tap hop thanh céac
nhém gia dinh nho. Kruskop (2013) ghi nhan
nhiéu c4 thé clng tra trong cac héc cay lén
nhung khong xac dinh sé lugng cu thé. Nhitng
két qua nghién ctiu trén cho thiy: Doi 1a 16n R.
luctus 1a mot trong sb nhitng loai doi c6 sb
luong cé& thé it nhat so véi cac loai doi 1a mili
khéc hién biét ¢ Viét Nam. Can c6 nhiing két
qua nghién ciru bo sung va danh gia chi tiét vé
tinh trang bao ton cua loai doi nay trong thoi
gian tai.

KET LUAN

Két qua nghién ctru dd xéac dinh dwoc 20
loai doi 14 miii & Viét Nam.

Co6 6 dang loai doi 14 mili khac biét so véi
nhitng mé ta trude day, bao gom: 2 dang loai
caa R. affinis, 1 dang loai cia R. malayanus, 1
dang loai cua R. thomasi, 1 dang loai cua R.
paradoxolophus va 1 dang loai cua R.
marshalli. Trong d6, mot sé dang lodi co su
khéc biét voi nhitng loai d4 duoc mé ta ¢ cip do
loai.

Tinh trang bao ton cua cac loai R. thomasi,
R. osgoodi va R. luctus ¢ Viét Nam can duogc
danh gia lai trong thoi gian toi.

Loi cdm on: Nghién ciru nay dugc tai trg boi
Pai hoc Québc gia Ha Noi trong dé tai ma s6 QG
15.19, Quy NAFOSTED trong dé tai ma sb
106-NN.05-2016.14. Chung t6i xin chén thanh
cam on cac can b, sinh vién thudéc B6 modn
DPong vat c6 xwong song, Bo mon Di truyén
hoc, Khoa Sinh hoc va Phong Khoa hoc va
Cong ngh¢, Truong Pai hoc Khoa hoc Ty
nhién, DPHQGHN; Phong Dong vat hoc co
xuong sdng va Phong Bao tang dong vat, Vién
Sinh thai va Tai nguyén sinh vat, VAST d4 tao
didu kién va giup d&. Xin cam on sy gitp do
cia GS. Masaharu Motokawa (The Kyoto
University Museum, The Kyoto University,
Japan); TS. Dai Fukui (The University of Tokyo
Hokkaido Forest, the University of Tokyo,
Japan); TS. Satoru Arai (Infectious Disease
Surveillance Center, National Institute of
Infectious Diseases, Tokyo, Japan); TS. Thomas
J. O’Shea (U. S. Geological Survey, U.S. Fish
and Wildlife Service, Fort Collins Science
Center); TS. Jeffrey A. Gore (Florida Fish and
Wildlife Conservation Commission). Xin cam
on su hod trg va gitip d& cia 6ng Nguyén Vii
Khéi, to chie Wildlife At Risk (WAR).
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DIVERSITY, TAXONOMY AND CONSERVATION STATUS
OF HORSESHOE BATS (Chiroptera: Rhinolophidae) IN VIETNAM
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Nguyen Huy Hoang*, Vuong Tan Tu?, Nguyen Xuan Huan', Vu Dinh Thong*?
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%Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology
$Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

Over the recent years, results from investigation into the family Horseshoe bats (Rhinolophidae) indicated
that the taxonomic status of many species in Vietnam is still unclear. Having studied on 1,140 specimens of
the genus Rhinolophus, we confirm that Vietnam is a home to 20 horseshoe bat species. Remarkably, our
study results obtained 6 unusual forms belonging to 5 species complexes: R. affinis, R. malayanus, R.
thomasi, R. paradoxolophus and R. marshalli. These froms differ from the described species in all
morphology, echolocation and genetics. Conservation status of 4 rarely documented species of horseshoe bats
from Vietnam: R. thomasi, R. paradoxolophus, R. osgoodi and R. luctus is also given in this paper.

Keywords: Horseshoe bat, Vietnam, taxonomy, diversity, conservation status.
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PHU LUC
Danh sach céc trinh tu di truyén cong bd trén Genbank dugc sir dung trong phan tich:

R. malayanus: HM541614, Vientiane, Laos; HM541616, Vientiane, Laos; HM541617, Khammouan, Laos;
HM541620, Vientiane, Laos.

R. thomasi: ROM 118114, Laos; ROM 118120, Laos.
R. sinicus: KP257597.1, China.
R. marshalli: HM541627, Laos; HM541626, Laos.

R. paradoxolophus: ROM MAM 112379, Lang Son, Vietnam; ROM MAM F42600, Tuyen Quang, Vietnam;
ROM MAM 107717, Tuyen Quang, Vietnam.

R. affinis: T.241109.19, Vinh Phuc, Vietnam; T.241109.13 Vinh Phuc, Vietnam; T.241109.11, Vinh Phuc,
Vietnam; ZMMU S-182145, Lam Dong, Vietnam; ZMMU S-182144, Lam Dong, Vietnam; ZMMU S-
182143, Lam Dong, Vietnam; ROM MAM 112469, Lao Cai, Vietnam; ROM MAM 112470, Lao Cai,
Vietnam; ROM MAM 112471, Lao Cai, Vietnam.
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