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Received: 06/01/2023 Rhinolophidae (horseshoe bats) is one of the most diverse bat families in
) Vietnam. However, integrated data on both echolocation and
Revised: 27/4/2023 morphological measurements of these bat species from the country is still
Published: 28/4/2023 limitted. This study was conducted to (1) investigate the relationship

between CF values and external morphological measurements, including
forearm length (FA), head and body length (HB), ear length (EL) and
KEYWORDS anterior nose-leaf width (ANW) of horseshoe bat species in Vietnam; (2)

Horseshoe bats determine which morphological measurement could better predict the CF
values of these bat species. Linear regression analysis was used to analyze

Vietnam the relationship between CF values and external measurements based on
Echolocation frequency data collected from 110 individuals of 15 horseshoe bat species. Our results
Morphological measurements showed si_gnificant negatively correlations between C_F values _aqd all of the
Correlation four studied external measurements. The correlation coefficient values

gradually reduced in order of correlation between CF with EL (r = -0.831),
ANW (r = -0.771), FA (r = -0.554), HB (r = -0.444). With higher
correlation coefficient values, EL and ANW can be used to predict the CF
values better than those of either FA or HB.
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 06/01/2023 Rhinolophidae (ho Doi l4 miii) la mot trong nhiing ho doi da dang nhat
¢ Viét Nam. Cho dén nay, chua c6 nghién ctu chi tiét vé moi quan hé

Ngay hoan thi¢n: 27/4/2023 gifra tin s tiéng kéu siéu am vé6i dic diém hinh thai ngoai trén cac loai

Ngay ding: 28/4/2023 doi nay ¢ Viét Nam. Nghién ctru nay duoc thuc hién nham (1) danh

gia mdi quan hé giita tan sé tiéng kéu siéu &m CF véi mot s6 chi sé

TU KHOA hinh thai ngoai gom Dai cing tay (FA), Dai dau — than (HB), Dai tai
(EL) va Rong 14 mii trudc (ANW) trén cac loai doi 14 miii ¢ Viét

Doi 14 miii Nam; (2) x4c dinh xem chi s6 nao trong d6 co6 thé dung dé du bao tét
Viét Nam hon gia trj CF cia cac loai doi nay. Phuong phap hdi quy tuyén tinh

dugc sir dung dé phan tich sé liéu thu thap tir 110 ca thé thuoc 15 loai

Y R doi 1a mai. Két qua nghién ctru cho thdy, c6 médi trong quan am c6 ¥

bac diém hinh thai ngoai nghia giira cac gié tri CF véi ca bon chi sé hinh thai ngoai dugc nghién

Tuong quan ctru. C4c gia tri cua hé sb trong quan giam dan theo thir tu twong quan
gitta CF véi EL (r = -0,831), ANW (r = - 0,771), FA (r = -0,554), HB
(r = -0,444). Vi muc do tuong quan 16n hon, EL va ANW co thé
dugc ding dé dy bao cac gié tri CF tot hon so véi FA hay HB.

DOI: https://doi.org/10.34238/tnu-jst.7205

Tan s6 tiéng kéu siéu am

* Corresponding author. Email: hoangtrungthanh@hus.edu.vn

http://jst.tnu.edu.vn 448 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.7205

TNU Journal of Science and Technology 228(05): 448 - 454

1. Giéi thiéu

Ho Doi 1a miii (Rhinolophidae) 1a mét trong nhiing ho doi da dang nhat trén thé gisi. Ho doi
nay chi bao gém 1 giéng duy nhat Rhinolophus véi 110 loai da dugc ghi nhan 0, ¢ phan bé tur
Tay Bic chau Au dén chau A, New Guinea, Pong Bac Australia va mot so dao & Tay Nam Thai
Binh Duong 0. Cac loai doi 14 miii duoc dic trung boi ciu tric phuc tap cia cac 14 miii duoc
hinh thanh tir cac nép da ¢ phan miii véi hinh dang, kich thudc khéac nhau, cung cac xoang mi
rong lién quan dén viéc phat va truyén tin hiéu, trong khi loa tai lon va ciu tao 4c tai gitp chung
thu nhan cac tin hi¢u hoi am 0. Tin hiéu tiéng kéu siéu am dién hinh cta doi 1a miii gom ba tiéu
phan: initial frequency modulated (iFM), constant frequency (CF) va terminal frequency
modulated (tFM) 0, 0 (Hinh 1).
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Hinh 1. Cau truc tieng kéu siéu am cua Doi ld duéi (Rhinolophus affinis)

M&i quan hé giira tan sb tiéng kéu siéu am CF véi kich thudce co thé ciia mot sé doi 14 mili
trén thé giéi da duoc tim hiéu & mot sé nghién ctru trude. Heller & Helversen 0 da xac dinh cé
mdi twong quan 4m gitra CF v6i FA cua 5 loai doi 14 miii ¢ chau Au, 6 loai doi 14 mili va 6 loai
doi nép miii (Hipposideridae) ¢ Malaysia. Robinson 0 nghién ciru trén 9 loai doi 14 mili va 5 loai
doi nép miii & Thai Lan dé xac dinh ¢6 mdi tuong quan gitra d¢ dai budc s6ng tiéng kéu siéu am
V&i rong 1a miii. Feng va cong sy 0 da xac dinh c6 moi twong quan am gitra CF véi FA, HB va
can ning co thé caa 8 loai doi 14 miii & Trung Québc. Zhao va cong su 0 di xac dinh & 10 loai doi
14 miii va 4 loai doi nép miii & Trung Quéc co tuong quan tuyén tinh gitra CF va EL ¢ mic do
twong quan chat.

Nhiing nghién ciru gan ddy da xac dinh duoc & Viét Nam c6 20 loai doi 14 miii 0-0. Tuy nhién,
cho dén nay chua c6 nhiéu nghién ctu vé méi twong quan giita dic diém tiéng kéu siéu &m véi
kich thude co thé & cac loai doi 1a mili ciia Viét Nam. Nghién ctru nay duoc thuc hién nham danh
gia mdi quan hé gitra tan s6 tiéng kéu siéu am véi mot sb chi sé kich thude co thé cua cac loai doi
14 miii & Viét Nam, so sanh voi két qua nghién ciru lién quan va xac dinh xem chi s6 nao trong d6
c6 thé dung dé du béo tét hon gia tri CF cua céc loai doi nay.

2. Vat liéu va phwong phap nghién ciu

Diéu tra thuc dia duoc tién hanh trong thoi gian 2015 — 2021 & 10 vuon qudc gia (VQG) va
khu bao ton thién nhién (KBTTN) cua Viét Nam: VQG Tam Dao (Vinh Phuc), VQG Cat Ba (Hai
Phong), VQG Ba Bé (Bic Kan), KBTTN Na Hang (Tuyén Quang), VQG Xuan Son (Pht Tho),
KBTTN Bic Huéng Héa va KBTTN Pakrong (Quang Tri), Khu di tich My Son (Quéng Nam),
Khu Bao ton thién nhién — vin hoa Dong Nai, Khu di tich lich st Hon Dt (Kién Giang).

Doi dugc bit bang bay thu cam kich thudc 1,6 m x 1,8 m va ludi md véi nhidu kich thude
khac nhau (3m x4 m, 3 mx 7 m,3mx 12m) 0, 0. Doi bi mic vao by va lu¢i dugc g& can than
va dinh loai so bd. Cac c4 thé truong thanh duge do cac chi sé hinh thai ngoai va chup anh. Viéc
dinh loai so bo duoc thyuc hién theo 0, 0, 0, 0, 0, 0. Céc chi s kich thudc gébm Dai céng tay
(forearm length, FA), Dai dau — than (head—body length, HB), Rong 14 mili trudc (anterior nose-
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leaf width, ANW), Dai tai (ear length, EL), dugc do béng thuéc kep dién tir Mitutoyo véi do
chinh x4c dén 0,1 mm 0, 0, 0. Hau hét cac cé thé doi duoc tha ngay tai hién truong, chi gii lai
mot s6 Mau con chua chac chan vé mat phan loai hoc hoic mot sé ca thé duc trudng thanh dé
phuc vu cho cac nghién ciru trong phong thi nghiém.

Tiéng kéu siéu &m cua doi dugc thu ¢ trang théi bay hodc dau trong man bay. CAc tin hiéu
tiéng kéu siéu am cua doi duoc ghi bang cac thiét bi Song Meter SM2 hoic Song Meter
SM4BAT (Wildlife Acoustics Inc, USA). Dit liéu tiéng kéu siéu am dugc luu dudi dang “*.wav”
files va dugc phan tich boi phan mém Avisoft SASLab Pro (Avisoft Bioacoustics, Dirc) dé xac
dinh tan s tiéng kéu siéu m thugc tiéu phan CF dua trén db thi tiéng kéu (Hinh 1).

Phan tich hoi quy tuyén tinh dua trén phuong phép binh phuong tdi thiéu (Ordinary least
square) dugc thyc hién trén phan mém PAST v3.14 (Palacontological Statistics) 0 dé xac dinh
moi quan h¢ gitra CF véi FA, HB, ANW va EL. Trong do, CF duoc coi la bién phu thudc, céc chi
s6 kich thuoc FA, HB, ANW va EL la céc bién doc lap 0. Panh gia mirc d6 twong quan theo
Schober va cong su 0.

3. Két qua nghién cu va ban luan

Di ghi nhan cac chi sé hinh thai ngoai gom Dai cing tay (FA), Dai tai (EL), Rong 14 mili
trude (HW), Dai dau — than (HB) va Tan sé tiéng kéu siéu am thudc tiéu phan CF (CF) cua tong
cong 110 cé thé thudc 15 loai doi 14 mii ¢ Viét Nam (Bang 1). Trong d6, loai ¢6 kich thude co
thé 16n nhat 1a R. perniger, véi dai cang tay 68,4 — 68,5 mm va CF trong khoang 33,0 — 34,0 kHz;
loai ¢6 kich thudc co thé nho nhat 1a R. pusillus, voi dai cing tay 36,4 — 39,3 mm va tan sb tiéng
kéu siéu am CF 99,0 — 108,5 kHz (Bang 1).

Bang 1. Cac chi s hinh thai ngoai va tan sé tiéng kéu siéu am thugc tiéu phan CF ciia cdc lodi doi 1 miti

(Gia trj trung binh + D¢ léch chudn, Khodng gia tri, n = sé liwong mau)

STT Tén loai FA (mm) EL (mm) ANW (mm) HB (mm) CF (kHz)

1. Rhinolophus acuminatus 48,8 +0,76  20+1,06 758+0,08 594+207 91,94+0,60
485-500 185-210 75-77 57,0-62,0 91,5-92,6
(n=5) (n=5) (n=) (n=5) (n=5)

2. R.affinis 51,74+1,78 21,06+1,00 9,28+0,68 5537+348 81,85+4,82
485-540 190-22,0 8,2-10.1 47,6 -59,0 75,0-88,2
(n =19) (n=19) (n=13) (n=19) (n=19)

3 R. chaseni 4446 +0,42 18,73+0,29 - - 779+111
440-448 18,4-18)9 76,7 78,8
(n=3) (n=3) (n=3)

4 R. perniger 68,4-685 388 - 81,8-82,7 33,00-34,00
(n=2) (n=2) (n=2) (n=2)

5 R. malayanus 394+129 1545+136 7,76+0,29 4165+120 81,76+1,05
380-415 12,0-170 7,4-82 40,0-425 80,4-83,7
(n=10) (n=10) (n=10) (n=10) (n=10)

6 R. marshalli 4583 +0,68 2536+1,00 843+0,40 46,03+0,65 44,03+0,84
453-466 243-263 85-88 454 46,7 435-450
(n=3) (n=3) (n=3) (n=3) (n=3)

7 R. microglobosus 4408+1,19 16,62+0,64 757+0,28 4534+192 97,44+422
415-450 155-178 7,2-8,0 42,0-485 92,5-102,0
(n=10) (n=10) (n=10) (n=10) (n=10)

8 R. paradoxolophus/rex  53,93+0,06 31,23+1,62 12,03+0,21 - 29,23+ 1,37
539-540 30,1-331 118-122 28,3-30,8
(n=3) (n=3) (n=3) (n=3)

9 R. pearsonii 4962+21 23,76+084 115+095 51,08+121 59,8+283
465-514 230-255 10,1-12,1 495-525 57,4-66,0
(n=13) (n=13) (n=14) (n=11) (n=12)

10. R. pusillus 37,51+091 1574+059 6,06+057 37,76+256 103,3+ 3,62
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STT Tén loai FA (mm) EL (mm) ANW (mm) HB (mm) CF (kHz2)
36,4-393 150-16,7 55-7,1 36,0-436 99,0-108,5
(n=12) (n=12) (n=11) (n=10) (n=16)

11. R.shameli 4573+£0,93 20,37+0,74 9,77+0,29 50,37+0,78 71,2+1,06
44,7-465 19,8-21,2 9,6-101 495-510 70,0-72,0
(n=3) (n=3) (n=3) (n=3) (n=3)

12. R.siamensis 39,77+119 2156+247 7,68+0,22 41,14+121 66,79 3,66
38,3-420 16,7-235 7,6-8,1 395-426 61,0-70,5
(n=7) (n=7) (n=4) (n=5) (n=7)

13.  R.sinicus 4783+120 192+092 - 49,2 79,97 + 3,23
46,6 -49,0 18,2-20,0 78,0 - 83,7
(n=3) (n=3) (n=3)

14. R.thomasi 4327+136 1723+1,62 7,73+0,15 4746+2,15 82,78+3,22
410-455 150-210 76-79 435-510 78,0-88,2
(n=13) (n=13) (n=4) (n=13) (n=13)

15.  R.yunanensis 54,27+0,48 2587+0,83 1197+0,37 5886+1,00 57,87+143
54,0-550 250-270 115-124 58,1-60,0 56,0-59,5
(n=4) (n=4) (n=4) (n=3) (n=4)

Két qua phan tich cho thay, CF cua cac loai doi 14 mili ¢6 twong quan c6 ¥ nghia voi FA va
HB. Theo d6, CF c6 twong quan am voi FA (t = -6,91; r = -0,554; p < 0,001) (Hinh 2A) va HB (t
=-4,78; r = -0,444; p < 0,001) (Hinh 2B) & muc d6 twong quan trung binh. CF tuong quan am c6
y nghia vai ANW (t = -10,34; r = -0,771; p < 0,001) (Hinh 3A) va EL (t = -15,56; r = -0,831; p <
0,001) (Hinh 3B) ¢ muc d6 twong quan chat.
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Pham vi giita hai dwong cong thé hién khodang tin cdy 95%. Cac lodi si- dung trong phan tich: 1 - R.

acuminatus; 2 — R. affinis, 3 — R. chaseni, 4 — R. perniger, 5 — R. mayanus,

6 — R. marshalli, 7 - R.

microglobosus, 8 — R. paradoxolophus/rex, 9 — R. pearsonii, 10 — R. pusillus, 11 — R. shameli, 12 - R.
siamensis, 13 — R. sinicus, 14 — R. thomasi, 15 — R. yunanensis

C6 thé thay, ¢ cac loai doi 14 miii ciia Viét Nam xuat hién méi tuong quan co6 y nghia giita CF
V6i ca bdn chi s6 hinh thai ngoai FA, HB, EL va HW. Trong d6, muc d6 twong quan giita CF véi
céc chi sb hinh théi ké trén giam dan tir chat dén trung binh theo thir ty tir EL (r = -0,831), ANW
(r=-0,771), FA (r = -0,554), HB (r = -0,444) (Hinh 2A-B, 3A-B).
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Hinh 3. M¢i quan h¢ giira gia tri CF véi ANW (A); CF véi EL (B).

Pham vi giita hai dwong cong thé hién khoang tin cdy 95%. Cac loai siz dung trong phan tich: 1 - R.
acuminatus; 2 — R. affinis, 3 — R. chaseni, 4 — R. perniger, 5 — R. mayanus, 6 — R. marshalli, 7 — R.
microglobosus, 8 — R. paradoxolophus/rex, 9 — R. pearsonii, 10 — R. pusillus, 11 — R. shameli, 12 — R.
siamensis, 13 — R. sinicus, 14 — R. thomasi, 15 — R. yunanensis

Trong céc chi sb hinh thai ngoai, FA thudng duoc sir dung dé danh gia mdi quan hé giita kich
thudc co thé vai tan sb tiéng kéu siéu am cua cac loai doi 14 mii 0, 0, 0-0. Theo d6, mdi twong
quan am c6 y nghia gitra FA va CF da duoc ghi nhan trén cac loai doi 1a mii ¢ Malaysia (r = -
0,60) 0, Trung Quéc (r = -0,714) 0, chau Phi (r =-0,884) 0 hoic tong hop cac loai trén thé giGi noi
chung (r=-0,65) 0. Nghién ciru nay trén cac loai doi 14 miii cta Viét Nam ciing cho két qua tuong
tu khi xac dinh c6 mi twong quan 4m c6 y nghia gitra CF v&i FA (Hinh 2A). Trong d6, mirc do
tuong quan trén cac loai doi ctia Viét Nam gan twong duong véi mirc do twong quan trén céc loai
doi & Malaysia va trén thé gisi n6i chung (cting & mirc tuong quan trung binh), voi hé sé twong
quan lan luot 12 r= -0,554, r = -0,60 va r = -0,65 va thap hon mirc d6 twong quan trén cac loai doi
la miii & Trung Quéc va chau Phi (mirc twong quan chat) ¢6 hé s twong quan lan luot lar = -
0,714 var = -0,884 0, 0, 0, 0. Ngoai ra, chiing t6i ciing danh gia HB véi vai trd nhu mét chi s6
khac dé biéu thi cho kich thudc co thé cia doi. Két qua cho thiy c6 mdi twong quan am c6 y
nghia gitta CF voi HB & mirc d6 trung binh véi hé s6 twong quan r = -0,444 (Hinh 2B).

Nhu vay, nhitng loai doi 14 miii c6 kich thudce co thé 16n hon (biéu thi bang FA va HB) c6 xu
huéng st dung tiéng kéu siéu am CF c6 tan s thip hon so véi nhiing loai doi 14 miii ¢ kich
thudc nho. Trén thyc té, nhimg loai doi c6 kich thudc nho bat nhitng con mdi nho, doi ¢6 kich
thudc 1on bat nhitng con mdi I6n hon 0. Doi khong thé phét hién dwoc nhitng con mdi ¢6 kich
thudc nho hon chiéu dai mot bude séng 0. Do dé, doi ¢& 16n phat ra tiéng kéu siéu 4m c6 budc
song dai hon dé bat nhitng con mdi ¢& I6n, doi ¢& nho phét ra tiéng kéu siéu am c6 budc song
ngén hon dé phét hién duoc nhitng con moi nho hon. Theo nguyén tac vat ly, budc song ngén thi
c6 tan sb cao, budc song dai thi tan sb thap 0.

Bén canh céc chi s biéu thi kich thudc co thé, mdi quan hé giira cac dic diém tiéng kéu siéu
am véi kich thudc ciia cAc ciu trac bén ngoai lién quan dén hoat dong phét (rong 1a miii trudc) va
thu tin hi¢u siéu am (klch thuéc tai ngoai — dai tai, rong tai) cling da dugc nghién ciwu.
Bogdanowicz 0 xac dinh c6 méi twong quan &m c6 y nghia gitta CF voi ANW khi phan tich trén
23 loai doi 14 miii. Robinson 0 x4c dinh c6 méi twong quan duong gitra do dai bugc séng tiéng
kéu siéu am véi rong 14 miii trudc trén 9 loai doi 14 miii & Thai Lan. Két qua phan tich trén cac
loai doi 14 miii & Viét Nam cho thdy c6 méi twong quan am giita CF v6i ANW & mirc do tuong
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quan chit, véi hé sé twong quan r = -0,771. Két qua nay ciing phu hop véi két qua phan tich cua
Bogdanowicz 0 khi xac dinh c¢6 mdi twong quan c6 ¥ nghia véi r=-0,822. Nhu vay, két qua
nghién ctitu & cac loai doi 14 miii ciia Viét Nam ciing nhu trén thé giéi déu cho thay, nhiing loai
doi 14 mii ¢6 14 miii truéc cang rong sé phét ra tin hiéu tiéng kéu siéu am vai tan sé cang thap
(Hinh 3A) 0.

Loa tai (con goi |2 tai ngoai) cua doi ¢ vai trd quan trong trong viéc thu nhan tin hiéu hoi am
cua chinh nd 0, 0, 0. Zhao va cong su 0 xac dinh ¢ méi twong quan 4m c6 y nghia giita CF véi
EL khi nghién ciru trén 10 loai doi 14 miii & Trung Qudc. Tuong tu, Wu va cong su 0 ciing ghi
nhan c6 mbi twong quan 4m c6 ¥ nghia gitra CF voi chiéu rong tai & 12 loai doi 14 miii ¢ Trung
Qudc va chi sé do rong tai (EW) duoc st dung dé du béo tan sb tiéng kéu siéu &m CF cua céc
loai doi 14 mili & Trung Qudc tét hon so véi chi sé FA. Két qua phan tich cua ching t6i cho thay,
cac loai doi 14 mii ctia Viét Nam c6 mdi twong quan 4m co6 ¥ nghia gitta CF voi EL & muac do
tuong quan chit, voi hé sé twong quan r = -0,831 (Hinh 3B). Theo d6, doi c6 tai dai hon (hay loa
tai 16n hon) sé& sir dung tan s tiéng kéu siéu am thap hon, trong khi doi c6 tai ngan hon (hay loa
tai nho hon) sé& sir dung tan sé tiéng kéu siéu 4m cao hon. M4i lién quan nay c6 thé chwa duoc
giai thich day du 0. Tuy nhién, tin hiéu & tan sb cao d& bi lodng, hoac d& bi suy yéu trong khdng
khi, nén doi phai phét ra tiéng kéu c6 cudng do Ién hon 0, 0, hay tiéng kéu to hon. Co thé vi
cuong d6 &m thanh 6n nén doi chi can sir dung loa tai nhé hon ciing tiép nhan du tin hiéu hoi &m
ctia chinh né. Ngoai ra, khi cudong do am thanh 16n, loa tai nho gitp bao vé hé théng co quan
thinh giac dwoc 6n dinh va an toan 0.

Két qua so sanh méi quan hé giira tan sb tiéng kéu siéu am CF véi cac chi sé hinh thai ngoai ¢
cac loai doi 14 miii cia Viét Nam cho thiy, mic do tuong quan gitra CF véi céc chi s trén giam
dan theo thi tu: EL (r = -0,831), ANW (r = -0,771), FA (r = -0,554), va HB (r = -0,444). C6 thé
thay, & cac loai doi 14 mii, tan sé tiéng kéu siéu am CF c6 quan hé tuyén tinh voi céc chi sé Dai
tai (EL), Rong 14 miii trudc (ANW) — nhitng cau trdc lan luot lién quan viéc thu va phaét tin hiéu
siéu &m - & mirc d6 tuong quan chit hon so véi mirc do twong quan giita tan sé tiéng kéu siéu am
CF véi céc chi sb biéu thi cho kich thudc co thé la Dai cang tay (FA) va Dai dau — than (HB).
Trong cac md hinh hdi quy tuyén tinh, bién ndo c6 muc do twong quan chit hon thi bién d6 co
thé duoc str dung dé dy béo céc gia tri cua bién phu thudc tét hon 0, Error! Reference source
not found.. Két qua cua nghién cau nay cho thiy, EL va ANW c6 thé dugc sir dung dé du bao
tan sb tiéng kéu siéu am CF cua doi 14 miii tot hon so voi FA va HB.

4. Két luan

Tan s6 tiéng kéu siéu &m CF & cac loai doi 14 miii cua Viét Nam c6 quan hé tuyén tinh c6 y
nghia voi HB (r = -0,444) va FA (r = -0,544) & mac d6 tuwong quan trung binh va ¢6 quan hé
tuyén tinh véi ANW (r = -0,771) va EL (r = -0,831) ¢ mirc do tuong quan chat. Céc chi sb kich
thudc lién quan dén co quan phat va thu tin hiéu siéu am (ANW va EL) c6 quan h¢ véi tan so
tiéng kéu siéu &m CF ¢ muc do tuong quan chat hon so v6i moi quan h¢ gitra CF véi cac chi sb

kich thuéc co thé (FA va HB). Trong sb cac chi sb kich thudc dugc phan tich, EL va ANW ¢
thé sir dung dé du bao gia tri CF cua cac loai doi 14 miii tot hon so vai cac chi s6 FA va HB.

Loi cam on
Nghién ciru nay duoc tai trg mot phan bai Pai hoc Quéc gia Ha Noi trong dé tai QG 15.19.
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