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LOI CAM DOAN

T6i xin cam doan ludn an: "Nghién ctru thanh phan va phan b cac loai thudc
ho Ngai chim (Lepidoptera: Sphingidae) ¢ Viét Nam" 1a cong trinh nghién ctru cta
chinh minh duéi sy huéng dan khoa hoc cua tap thé huéng dan. Luan an sur dung
thong tin trich din tir nhidu ngudn tham khao khac nhau va cac thong tin trich din
duogc ghi rd ngudn gdc. Cac két qua nghién ciru cua toi duoc cong bd chung véi cac
tac gia khac da dugc sy nhét tri ctia dong tac gia khi dwa vao luan an. Céc sd liéu, két
qua duoc trinh bay trong luan 4n 1a hoan toan trung thuc va chua timg duoc cong bd
trong bat ky mot cong trinh nao khac ngoai cac cong trinh céng bd cua tac gia. Luin
an dugc hoan thanh trong thoi gian t6i lam nghién ctru sinh tai Hoc vién Khoa hoc va
Cong nghé, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
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LOI CAM ON

Loi dau tién Nghién ciru sinh xin duoc chan thanh cam on PGS. TS. Vil Vin
Lién, Bao tang Thién nhién Viét Nam, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam, ngudi thiy dang kinh da luon tan tinh huéng dan nghién ctru sinh trong sudt
qua trinh thyuc hién luén an.

Nghién ctru sinh xin chan thanh cam on sy gitip do va tao moi diéu kién thuan
loi cho ching t6i trong qua trinh hoc tap va nghién ctru ludn &4n ctia Ban Lanh dao,
Phong Pao tao Hoc vién Khoa hoc va Cong nghé; dong cam on Ban Lanh dao Béao
tang va Phong Pao tao Bdo tang Thién nhién Vi¢t Nam, Vién Han Lam Khoa hoc va
Cong nghé Viét Nam.

Bén canh d6, nghién ctru sinh gui 161 cdm on chan thanh téi TS. Tran Thi Viét
Thanh, Bao tang Thién nhién Viét Nam, Hoc vién Khoa hoc va Cong ngh¢ Viét Nam
da luon dong vién va hd trg nghién ctru sinh trong qua trinh xir Iy va phan tich cac
két qua nghién ctru cua luan an trong linh vuc sinh hoc phan tir. Péng cam on TS.
Phan Qudc Toan, Trudng Pai hoc Duy Tan da ludn gitp d& nhiét tinh trong qué trinh
nghién cuu thuc dia va cung cép cac anh chup mau vat tai mot s6 dja diém nghién
ctru tai Viét Nam, cung cac can bg, nhan vién ctua cac VQG va khu Bao tdn thién
nhién da gitup dd trong qua trinh nghién ctru thuc dia tai dia phuong.

Nghién ctru sinh cam on sy hd trg ctia Quy Pdi méi sang tao Vingroup
(VINIF):“[Lé Quynh Trang] duoc tai trg boi Chuong trinh hoc bong do tao thac si,
tién si trong nuéc cia Quy POi mdi sang tao Vingroup (VINIF), mi s
[VINIF.2020.TS.73] va ma s6 [VINIF.2022.TS134]; Pé tai “Nghién ciru da dang sinh
hoc hé thong hang dong Son Poong VQG Phong Nha - Ké Bang, tinh Quang Binh
phuc vu bao ton va phat trién bén viing, ma sé PTDL.CN-113/21.

Nghién ctru sinh xin duge bay to 1ong biét on t6i gia dinh, ban bé va dong
nghiép, nhitng ngudi da luén bén canh dong vién va tiép sirc cho tdi trong qué trinh
hoc tap, nghién ctru dé luan 4n duoc hoan thanh.

Ha Noi, ngay 12 thang 3 nam 2025
Téac gia luin an

(KY va ghi ré ho tén)
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BANG THUAT NGU LATIN/ANH - VIET
Céc bg phan co thé ho Ngai chim dugc st dung trong luan an theo tai li¢u Bell
& Scott, 1937 va Hundsdoerfer & Kitching, 2020 [1,2]. Thuat nglr tiéng Viét dua
theo Vii Van Lién & Vii Quang Con, 2021 [3].

Tiéng Latin/Anh  Tiéng Viét Tiéng Latin/Anh Tiéng Viét
Pau Transverse line: DPudng trung tuyén
ngang
Antenna: Réu dau Chan
Compound eye: Mat kép Claw: Mong
Clypeus: Manh gbc moi Coxa: D6t hang
Labrum: Moi trén Femur: D6t dui
Labial paplus: Xuc bién méi duoi Paronychium: Mong gia
Maxillary palpus: Xtc bién ham dudi Pulvillus: DB&ém moéng
Pilifer: Godc voi Tarsus: Ban chan
Tongue: Voi hut/ Ludi Tibia: D6t dng
Sensory hair: Long cam gidc Trochanter: Dot chuyén
Canh Spur: Cua
Apex: Dinh trén/Chot Ngue
Anal angle/Tornus: Goc dudi Mesonotum: Dot nguc gitta
Antemedial band: Vung giira sat gbc Metanotum: D4t nguc sau
Antemedial line: Puong gitra sat goc Pronotum: D4t nguc trude
Basal wing: Gbc canh Scutum: Tam lung nguc giita
Basal band: Ving gbc Sternum: Tam nguc/ Tam tc
Costal margin: Vién trén Tegula: TAm phu gbc canh
Discal cell: O canh Bung
Discal spot: Cham 6 canh Tergum: Tam lung
Frenulum: Maoc canh Sternite: T4m bung
Forewing: Cénh trudc B¢ phan sinh duc duc
Fringe: Long mao Aedeagus/ Duong cu
phallus:
Hindwing: Cénh sau Harp: Kep sinh duc
Inner Margin: Mg¢p trong Uncus: Dau méc
Outer Margin:  Vién ngoai Valva: Tim manh vo
Median line: Puong gitra
Postmedial band: Vung gitra sat mép
ngoai
Postmedial line: DPuong gitra sat mép
ngoai
Subbasal band: Ving sat gbc
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MO DAU
1. Tinh cap thiét ciia dé tai

Con tring 1a dong vat khong xuong sdng c6 vai tro rat 1on trong tu nhién ciing
nhu doi sdng con ngudi, 1a nhém dong vat da dang nhat hanh tinh vai sé luong loai
wdc tinh c6 thé 1én t6i 100 triéu loai, chiém hon mot nira s6 lwong loai hién biét trén
thé gidi. Hién nay c6 hon mdt tri¢u loai con trung da dugc mo ta trén trai dat, trong
d6 bo Canh vay (Lepidoptera) c¢6 s6 luong loai 16n thir hai, véi hon 180.000 loai dugc
mo ta [4].

Sphingidae 1a mgt ho ngai co6 tén thong thuong la Ngai chim, Ngai nhong voi
hay Ngai nhan su, Ngai su t, thudc téng ho Bombycoidae, by Canh vay
(Lepidoptera) [5]. Pay 1a mot ho ngai twong dbi dic trung va c6 sb luong loai kha
16n, hién nay da ghi nhan duoc hon 1.750 loai thudc ho Ngai chim trén thé gidi [6].
Ho Ngai chim gom céc loai ¢ kich thuéc 16n thir hai trong b Canh vay véi hinh thai
ngoai map map va doi canh chic khoe, chinh vi vay, ching 13 dai dién dién hinh cho
nhém ngai 16n duoc cc nha suu tim yéu thich. Bén canh d6, cac loai thudc ho Ngai
chim ciing 14 mot nhom tiéu biéu phi hop dé nghién ciru vé di truyén hoc, sinh thai
hoc, hinh thai hoc chitc nang, sinh 1y hoc dong- thuc vat va dia dong vat hoc, 1a nhiing
loai thu phén quan trong cho thuc vat c6 hoa. Mot sb loai & giai doan sau dugc st
dung lam thure an tai mot s6 nudc Trung Quéc, Thai Lan va trung Phi. Ngoai ra, mot
sO loai Ngai chim ciing dugc sir dung nhu cac tic nhan kiém soat sinh hoc tiéu biéu
nhu loai Ngai chim Hyles euphorbiae euphorbiae 1a thién dich cua loai cé dai
Euphorbia cyparissias va E. esula & My [7]. Tuy nhién, cling c6 khdng it loai thude
ho Ngai chim gay hai trén hoa mau va cdy an qua nhu loai Acherontia lachesis, Agrius
convolvuli va Theretra oldenlandiae [8].

Trén thé gidi, cac nghién clru vé sinh hoc, sinh thai hoc, di truyén tién hoa cua
cac loai thudc ho Ngai chim c6 hé thong thong tin dir liéu rat 16n dic biét & cac ving
6n d6i. Mic du Viét Nam 1a nudc nhiét d6i c6 mirc do da dang sinh hoc xép thir 14
trén thé gidi nhung nhing nghién ctru vé cac loai thudc ho Ngai chim con rat han ché.
Do d6, chiing toi nhan thdy ho Ngai chim can dugc nghién ctru mot cach hé théng &
cac Vuon Qudc gia va khu Béo ton thién nhién Viét Nam. Vi vy, chiing t6i thuc hién
dé tai luan an: “Nghién ctru thanh phan va phan bd cac loai thudc ho Ngai chim
(Lepidoptera: Sphingidae) ¢ Viét Nam” véi cac muc ti€u xay dung danh luc, khoa
dinh loai cac loai va dic diém phan bd cua céc loai thude ho Ngai chim ¢ Vi¢t Nam.
Bén canh d0, két hop st dung “ma vach DNA - DNA Barcoding” cho mét s6 loai

thudc ho Ngai chim c6 hinh thai ngoai rat giong nhau.



2. Muc tiéu nghién ciru

- X4c dinh dugc thanh phan loai ciia ho Ngai chim & Viét Nam, cung cap mot
danh lyc cap nhét cac loai va xay dung khoa dinh loai t&i loai ciia hg Ngai chim ¢ Viét
Nam, st dung ma vach di truyén dé dinh loai chinh x4c hai loai cta giéng Cechetra
c6 hinh thai ngoai tuong dong.

- Panh gia dic diém phan bd va da dang ctia cac loai thudc ho Ngai chim theo
vung dia ly tu nhién va sinh canh ¢ Viét Nam.
3. Noi dung nghién ciru

Noi dung 1: Nghién ctru phan loai cia cac loai thudc ho Ngai chim ¢ Viét Nam
Noi dung 2: Nghién ctru sy phan b va da dang ciia cac loai thudc ho Ngai chim

theo vung dia 1y tu nhién va sinh canh ¢ Viét Nam.
4. Co s6 khoa hoc va thue tién cia dé tai

Y nghia khoa hoc

Nghién ctru cung cip nhitng dir liéu khoa hoc quan trong va cap nhat vé thanh
phén loai, sy phan bd va da dang cua cac loai thudc ho Ngai chim ¢ Viét Nam.

Y nghia thuc tién

Két qua nghién ctru xay dung cac khod dinh loai c6 thé dé dang hon trong viéc
dinh tén cac gidng, loai thudc ho Ngai chim trong cac nghién ctru tiép theo. Cac din
liu vé thanh phan loai, phan bd, da dang ho Ngai chim gop phan quan 1y, bao ton da
dang céac loai hg Ngai chim noi riéng, con trung va da dang sinh hoc néi chung ¢ Viét
Nam. B6 mau vat cac loai ho Ngai chim dong gop vao “Bo suu tdp mau vat Qudc gia
vé thién nhién” cua Bao tang Thién nhién Viét Nam, gop phan trung bay phuc vu
tham quan, gido duc cling nhu st dung cho cac nghién ctru tiép theo.
5. Nhirng déng gbp méi ciia dé tai

- Luén an cung cap danh luc cdp nhat va dy du nhat dén thoi diém hién tai vé
thanh phan loai thudc ho Ngai chim ¢ Viét Nam

- Lan dau tién khoa dinh loai t&i loai thudc ho Ngai chim ¢ Viét Nam duoc
cong bd va st dung ma vach di truyén dé dinh loai chinh x4c hai loai thudc giéng
Cechetra cia ho Ngai chim c6 hinh thai ngoai twong dong.

- Cung cap cac dan liéu méi vé dic diém phan bd va danh gia da dang cua cac

loai ho Ngai chim ¢ Viét Nam theo vung dia ly ty nhién va sinh canh.



Chuong 1. TONG QUAN NGHIEN CUU
1.1. Tinh hinh nghién ciru vé ho Ngai chim trén thé gi6i
1.1.1. Tinh hinh nghién civu vé phan logi ciia ho Ngai chim trén thé gidi

Céc loai thudc ho Ngai chim dugc phat hién 1an dau tién boi nha tu nhién hoc
ndi tiéng Linnaeus vao nam 1758 khi 6ng mo ta 14 loai cé hinh thai ngoai gidng
tugng nhan su va nhém thanh mot gidng cé tén 1a “Sphinx” [9]. Sau d6, Drury (1773)
va Cramer (1775, 1777, 1779) da mo ta, dat tén va minh hoa béng hinh v€ cho mot
sO loai méi thude gidbng Sphinx [10-13].

Budc sang thé ky XIX, cong trinh danh ddu mot budc ngodt quan trong trong
lich str nghién ctru Ngai chim 13 sy kién Samouelle (1819) di dua giéng Sphinx 1én
thanh ho Sphingidae dugc sir dung chinh thirc cho t6i ngay nay [14]. Cac hé thong
phan loai cia Ngai chim so khai trong giai doan nay déu khong sip xép cac gidng
thanh toc va theo phan ho ma don gian chi 1a mé ta cac loai va gidng. Piéu nay co
thé dugc tim thay trong cic nghién ctru cua Bugnion (1839), Westwood (1847),
Bremer & Grey (1853), Walker (1856), Moore (1858, 1872), Ménétriés (1857) [15-
21]. Nhitng nd lyc nghiém tic dé sip xép cac giéng thanh nhém bao trim hon chi
thuc sy bat dau vao cudi thé ky XIX, Boisduval (1875) chia ho Ngai chim thanh sau
“tribu” trong d6 cac dinh nghia dugc dua ra, mdi “tribu” duoc x4c dinh béng cac dac
diém cia ca giai doan truong thanh va chua truong thanh. Tuy nhién, cac dic diém
dé phan loai do Boisduval chon ra khong duoc phu hop, diéu nay dan t6i sy khong
d6ng nhét ctia cac thanh vién trong mot giéng. Nghién ctru ndy it duoc quan tim trong
céc tac pham vé Canh vay trong thoi gian nay [22]. Sau d6, Butler (1876) va Hampson
(1892) ciing dua ra hé thong phan loai cho ho Ngai chim, ciing nhu Boisduval nhung
cac hé thong nay chi co mot vai khic nhau nho vé vi tri ciia cac gidng theo quan diém
ctia mdi tac gia [23,24]. Tat ca cac cong trinh nghién ctru vé hé théng phan loai hoc
ctia ho Ngai chim vao thdi diém d6 déu thiéu kién thirc chung vé hinh thai hoc va sy
sap xép chia nho chi dwa trén cac dic diém it quan trong, tuy nhién day déu la cac hé
thong thudng duoc sir dung trong giai doan cudi thé ky XIX. Bén canh d6, danh luc
thanh phan loai ho Ngai chim trén thé gii dau tién cling dugc théng ké va cong bd
trong cudn “Catalogue of Lepidoptera Heterocera” vao nam 1892 cua tac gia Kirby.
Trong d6, mot danh séach té€n cac loai thuoc ho Ngai chim dugc dua ra mac du phan
loai hoc con nhiéu 151, tuy nhién ddy ciing 1a mot cong trinh rat co gia tri vao giai
doan nay [25].

Vao dau thé ky XX, dya trén cac dac diém cua hinh thai ngoai, cAu tric bd
phan sinh duc duc va cai cta giai doan trudng thanh, ciing nhitng ghi chép ti mi vé

giai doan nhong va siu non cia cac loai, Rothschild & Jordan (1903) da sip xép cac



giong trong ho Ngai chim dya trén mot co sé chic chan va bén ving lan dau tién
trong lich sir nghién ctru hé théng phan loai hoc ciia ho Ngai chim luc bay gio. Cong
trinh d& danh dau cho hé thdng phan loai hoc hoan chinh dau tién vé ho Ngai chim.
Hé théng gém hai nhém phuy 16n 14 Asemanophorae va Semanophorae. Trong do,
Sphingidae Asemanophorae gdm hai phan ho Acherontiinae va Ambulicinae dugc
xac dinh béi sy xuat hién ciia tim 16ng xuc giac ngan ¢ mat trong ciia d6t thir nhat
thily xtc bién méi. Pac diém nay khong cé & nhom phu con lai. Cac nhém nay tuong
ung voi Macroglossinae ngay nay va (Sphinginae + Smerinthinae). Trong hai nhém
phu 16n, Rothschild va Jordan da cong nhan 5 phan ho, tat ca déu twong tng vai cac
nhom hién tai mic du nhiéu tén va cap bac da thanh do6i. Nhom tac gia dd ghi nhan
772 loai thude 7 tdc va dua ra khoa dinh loai tdi loai & dang tién truong thanh va dang
truong thanh cia ho Ngai chim dau tién trén thé gi6i va khoa dinh loai ndy van dugc
nhiéu nha nghién ctru sau d6 tham khao cho toi ngay nay. Co thé thiy, day 1a mot
cong trinh thuc su c6 gia tri to 16n trong lich sir nghién ctru ho Ngai chim trong giai
doan nay va 1a mot nén tang viing chic phuc vu cho cac nghién ctru trong twong lai
[26].
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Hinh 1.1. Méi quan hé giita cac phan ho va céc tdc trong ho Ngai chim theo phan
tich cua Rothschild & Jordan (1903) [26]

Giira thé ky XX, Clark 14 tac gia c6 nhiéu cong trinh nghién citru vé phan loai
hoc cuia ho Ngai chim nhiéu nhat trén thé giéi, dac biét trong giai doan nhitng nim
1916 dén 1938, ong da mo ta, dat tén cho hon 195 loai, phan loai mgi va mot giong
mo&i 1a Barbourion thudc ho Ngai chim [27-47]. Jasen (1932) da thay doi cac phan ho



thanh toc va chuyén Asemanophoraec va Semanophorae thanh hai phan ho
Asemanophorinae va Semanophorinae [48]. Bell & Scott (1937) da xuat ban cubn
“The fauna of British India, including Ceylon and Burma” trong d6 cung cap cac
thong tin vé phan loai va phan b ciia ho Ngai chim lac bay gio, kém theo khoa dinh
loai ctia cac loai [1]. Sau d6, Hodges (1971) duya trén cac dic diém cia giéng trong
mot phan ho da doi tén hai phan ho Semanophorinae va Asemanophorinae thanh
Macroglossinae va Sphinginae [49]. Khai niém so khai vé nhém tuwong tng véi
Macroglossinae ngay nay duoc dé xuat bai Nakamura [50-52].

Trong giai doan nay, danh lyc gdm 1050 loai thudc ho Ngai chim trén thé gisi
dugc d’Abrera (1986) minh hoa béng mau sic va kich thude thuc té cua chung dya
trén bo suu tdp Ngai chim cia Bao tang Lich su ty nhién London da xuét ban trong
cubn “Sphingidae Mundi. Hawk moths of the world”. Cubn sach di cung cap & dang
khai quat mot danh sach c6 hé thong minh hoa hién dai vé cac loai Ngai chim da biét
trén thé gi6i ¢ thoi diém d6. Tuy nhién, tic gia thiéu kién thirc chuyén mén va kinh
nghiém vé hé théng phan loai ho Ngai chim nén d c6 nhiéu 16i trong cubn sach bao
gom dinh danh sai, khong chinh xac vé phan b va sai nhan gidi tinh ctia loai [53].

Bridges (1993) da cung cap mot danh sach cc tén danh phép cua cac loai
thudc ho Ngai chim trén thé gidi, nham cung cap mot ban sin c6 cac dit liéu danh
phap cho cac don vi phén loai ctia ho Ngai chim. Cac thong tin nay dugc lay cha yéu
tir ngudn dir liéu nhu Zoological Record dugc trinh bay & nhiéu dinh dang khac nhau
bao gdm cac danh muyc tai liéu tham khao téi cac mo ta goc va danh sach theo bang
chir cai ctia tén giéng va loai. Tuy nhién, ban danh luc chira rat nhiéu 16i vé phan loai
va hé théng phan loai ctia ho Ngai chim nhu ¢6 t6i 200 don vi dong vat (synonym),
nhiéu don vi phan loai dugc quy cho tac gia sai, sai sot trong tai liéu tham khao va
ngay thang [54].

Bén canh d0, danh luc thanh phén loai thudc ho Ngai chim & céc khu vuc trén
thé gidi cling di bat dau duoc cac nha nghién ciru quan tdm cha trong [55]. Ban dau,
cac nghién ctru tip trung & mot sd qudc gia nhu An Do, Pai Loan, Han Qudc, Nhat
Béan va Trung Quéc [1, 56-63]. Tiép do, cac nude thude khu vuec Bong Nam A duoc
nghién ciru vao nhitng nim cubi cua thé ky XX, tiéu biéu nhu Inoue et al. (1996) da
cong bd danh sach cua 175 loai thude 59 gidng ciia 3 phan ho Ngai chim ¢ Thai Lan,
Lodl (1993) dd dwa ra mot danh sach gom 116 loai ¢ Ma-lai-xi-a, Hogenes &
Treadaway (1998) da thong ké 117 loai ctia ho Ngai chim & Phi-lip-pin, trong d6 ¢
24 loai dic hitu. Khu hé Ngai chim Viét Nam 1an d4u tién dugc nghién ciru va thong
ké boi Kitching va Spitzer vao nim 1995 [64-67]. Cac nghién ctru vé khoa dinh loai
clia cac loai ho Ngai chim khong nhiéu, da phan 1a cac nghién ctru riéng 1& vé mot



nhom loai hodc gidng va phan ho & mot sé qudc gia. Nhimg nghién ctru tiéu biéu nay
c6 thé ké dén nhu khod dinh loai bang hinh anh ctia Ngai chim & phia dong Hoa Ky
cua Selman (1975), khoa dinh loai ciia mdt s6 loai co & Ai Céap cua Badr et al. (1985),
khoa dinh loai téi giong cia Ngai chim & Pa-kit-tang cia Kamaluddin et al. (1999)
[68-70].

Cudi thé ky XX, Kitching & Cadiou (2000) d3 xuit ban mot danh sach toan
dién vé ho Ngai chim trén thé gidi v6i cac mo ta loai bao gdm hon 3.800 don vi phan
loai trong cubén “Hawkmoth of the world: An Annotated and Illustrated Revisionary
Checklist (Lepidoptera; Sphingidae)”. Cong trinh mang téi mot cai nhin téng quan
vé hinh thai va sinh hoc cua céc loai ho Ngai chim, bao gdm cac giai doan phat trién
trong vong doi, vai trd clia ching nhu cac loai thy phan va loai gay hai, ciing nhu tam
quan trong clia chung trong van dé bao ton. Danh sach bao gom tat ca cac don vi phan
loai dong vat ctia cac loai, cac danh phap khong con sir dung cling nhu thong tin vé
tac gia va thoi gian mo ta gbc cta loai. Trong d6, hai lodi méi duoc mo ta la
Macroglossum neotroglodytus, Xylophanes lichyi va hai phan loai médi la
Ampelophaga rubiginosa myosotis, Cephonodes hylas australis. Phan loai C. hylas
australis sau nay da dugc tach thanh moét loai méi 1la Cephonodes australis [71]. Cac
tac gia cling dwa ra mot hé thdng phan loai dya trén két qua nghién ciru phat sinh loai,
khong giong nhu céc tic gia trudc Kitching & Cadiou du kién dat phan ho
Smerinthinae 1a3 mot nhanh gdc cua ho Sphingidae va cho rang hai phan ho
Sphinginae cling v6i Macrogolossinae tao thanh mot nhanh. Cho dén thoi diém do,
day duoc coi 1a hé thong phan loai 16 rang nhat va cudn sach ciia Kitching & Cadiou
(2000) 14 mot tai liéu rat c6 gia tri dé nghién ctru vé hé thong hoc va sinh hoc tién hoa

ctia cac loai ho Ngai chim trén thé gidi [7].
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Hinh 1.2. M6i quan hé giita cic phan ho va céc tdc trong ho Ngai chim theo phan
tich cua Kitching va Cadiou (2000) [7]
Budc sang thé ky XXI, cac nghién ciru vé phan loai hoc ctia ho Ngai chim da



duge mo rong, két hop véi linh vuc sinh hoc phan tir 4 gop phan lam sang té nhimng
van d& con vudng mac trong phan loai hoc va sinh hoc tién hoa.

Mot nghién ctru vé hé théng phan loai dugc dé xuat dya trén cac dic diém hinh
thai va phan tich phan tir ctia Regier ef al. (2001) dya trén yéu t6 kéo dai gen nhan da
dua ra két luan vé mdi quan hé phat sinh ctia ba phan ho gdm Smerinthinae dugc xép
chung nhanh véi Sphinginae, Macroglossinae tach thanh mot nhanh riéng. Hé thong
ctia Regier et al. (2001) dudng nhu trai ngugc véi moéi quan hé cua cac phan ho theo
quan diém cua Kitching & Cadiou (2000). Tuy nhién, két qua niy can c6 thém bang
chtng vi s6 lugng gidng phan tich it va ba toc chii chét 1a Acherontiini, Ambulycini
va Sphingulini khong dugc dua vao [72].

Niam 2003, mot phuong phép sir dung sinh hoc phan tir dé giup dinh loai nhanh
cac loai dua trén trinh tu DNA méi duoc biét dén 1a ma vach di truyén hay ma vach
DNA (DNA barcoding) [73]. Ma vach DNA dugc xem nhu mét cong cu hitu hiéu hd
trg nghién ciru phan loai hoc truyén thdng, 1a mot phuong phap dinh danh nhanh, d6
chinh x4c cao, x4c dinh tén loai dua vao lugng mau nhé tr mau vat nguyén ven hoic
khong nguyén ven. Nguyén 1y cua phuong phap nay la vi¢c trich ly/tdich DNA, nhan
gen CO1 (Cytochrome c oxidase subunit 1) c6 do dai 658bp la ving gen ma cac nha
khoa hoc cong nhan 13 ving gen chuan nhan dang loai, giai trinh tu sau d6 so sanh
két qua giai trinh ty gen véi ngudn co so dit lidu sin co (dd cong bé mo trén BOLD
hoic Genbank) dé xac dinh tén loai cho mau nghién ciru [74]. Phuong phap nay da
ap dung thanh cong trén nhiéu ddi twong sinh vat bao gdm c4, dong vat c¢6 va, chim,
con trung, dong vat giap xac va nhiéu nhém khéc, trong d6 c6 bo Canh vay thudc 16p
con trung [75-77]. O dong vat, gene ma héa protein trén ti thé cytochrome ¢ oxidase
subunit 1 (CO1 hoac COX1) dugc chon lam ma vach DNA (Hebert et al., 2003) va
cdp moi cho gene nay ciing duoc phat trién cho nhiéu nhém khac nhau bao gom cip
modi chung cho nhiéu nhém nganh dong vat [78], cip mdi cho nhém canh vay [76],
cdp moi cho nhom chim [79], cip mdi cho nhém ca [80]. Ma vach DNA lién két giira
cac chudi trinh tu véi tén loai. Cac chudi trinh tu hd trg xac dinh chinh xac céac loai,
két hop voi phuong phéap hinh thai hoc, gitip giai quyét cac cau hoi vé phan loai hoc,
sinh thai hoc va tién hoa. Cac nghién ctru vé ma vach DNA trén dbi twong Ngai chim
dugc quan tdm dbi v6i nhimng loai kho dinh loai chinh xac bang hinh thai hoc do ¢
su giong nhau nhiéu vé hinh thai ngoai hay nhiing loai c6 nhiéu dang kiéu hinh bién
d6i theo dia 1y hodc mua tiéu biéu nhu Xylophanes Hiibner, 1819 1a mot gidng co
nhiéu loai nhat trong ho Ngai chim véi 136 loai va phan loai.

Vaglia et al. (2008) da phat hi¢n ra ba loai maoi tir cac loai ¢6 hinh thai ngoai
tuong dong 1a Xylophanes neoptolemus (Cramer, 1780) va Xylophanes loelia (Druce,



1878). Nhitng c4 thé khac nhau cta hai loai ndy c6 sy khac biét nho vé kiéu canh va
c4u tric bo phan sinh duc vi vay nhom téc gia di gia dinh rang cac c4 thé nay khong
thé chi thudc hai loai. Nghién ctru d sir dung ma vach DNA dé phan biét va da phat
hién ra ba loai moi g@)m X. lolita Vaglia & Haxaire, 2008; X. balcazari Haxaire &
Vaglia, 2008 va X. cthulhu Haxaire & Vaglia, 2008 tir hai loai da ghi nhan trudc do
O trung va nam My. Bai bao cling dua ra mét khoa dinh loai tdi loai ciia ndm loai
trong giéng Xylophanes Hiibner, 1819 & Chau My. Cac tac gia mo ta chi tiét loai méi
dua trén cac dic diém hinh thai hoc, hinh anh minh hoa su khac nhau gitra cac loai
va két hop dir liéu ma vach DNA dé xac nhan co phat sinh loai méi tir hai loai ban
dau [81].

Tuong tu, quan thé loai Hemaris diffinis (Boisduval, 1836) & phia tdy Bic My
c6 cac ca thé kiéu hinh thay d6i dang ké vé mit dia 1y va theo mua va cac ca thé nay
duoc xac dinh 1a mot phan loai cua Hemaris diffinis (Boisduval, 1836) theo cac
nghién ctru trude d6. Schmidt (2009) da két hop giita cac dic diém vé hinh thai hoc
va ma vach DNA xéc dinh lai don vi phan loai cua céac ca thé nay khong phai 1a phan
loai cua H. diffinis ma la mdt loai riéng biét Hemaris thetis (Boisduval, 1855) [82].

Kawahara et al. (2009) di nghién ctru dua trén dic diém hinh thai va phén tich
5 gen nhén voi tong d6 dai 6793bp da thay doi vi tri va mdi quan hé giita cac toc va
phan ho cta cac loai thudc ho Ngai chim. Két qua nghién ctru ctia nhom tac gia cho
thiy Smerinthinae va Sphinginae tao thanh mot nhanh tach riéng véi Macroglossinae
gan tuong tu cdy phat sinh ctia Rothschild va Jordan (1903). Trong d6, giong Langia
hién chi c¢6 1 loai duy nhét 1a Langia zenzeroides tao thianh mot nhanh riéng véi cac
toc cua hai phan ho chi em Smerinthinae va Sphinginae. Do d6, nhém tac gia da dé
xuat danh phap khong chinh thirc khi coi (Sphinginae+ Sphingulini) 12 Sphinginae
sensu stricto va nhdm chi em cua n6 la Smerinthinae sensu stricto (Ambulycini+
Smerinthini) ngoai trir gidong Langia. Két qua nghién ciru cia Kawahara et al. (2009)
dang duoc wu tién sir dung lam co sé dé xdy dung cay pha hé cho cac loai trong ho
Ngai chim hién nay [83].

Giai doan nay, nhiéu nha khoa hoc di phat hién ra nhiéu loai méi va phan loai
m&i nho sy hd tro ciia phuong phap sir dung ma vach DNA & cac qubc gia trén thé
gidi, tiéu biéu co thé ké toi nhu nhimng tac gia Melichar T., Kitching I.J. va Haxaire J.

Haxaire & Melichar (2013) da cong bd 5 loai méi ¢ Chau A bao goém
Macroglossum wackenheimi Haxaire & Melichar, 2013; Macroglossum claudepierreae Haxaire
& Melichar, 2013 & In-do-né-xi-a; Smerinthulus laotiana (Haxaire & Melichar, 2013) ¢ Lao;
Enpinanga teyniei Haxaire & Melichar, 2013 & Lao va Viét Nam; Dolbina manjunatha Haxaire
& Melichar, 2013 & An D6 [84].



Melichar & Reza¢ (2014, 2016) da cong bd 2 loai méi 13 Daphnusa haxairei
Melichar & Rezag, 2014 & An Do va loai Cypa montana Melichar & Rezag, 2016 duoc
mo ta dya theo sy so sanh vé ddc diém hinh thai va ma vach DNA véi hai loai ¢6 hinh thai
tuong tu 1a Cypa moniensis Kitching, 2013 va Cypa decolor euroa Rothschild & Jordan,
1903 ¢ In-d6-né-xi-a [85, 86].

Melichar et al. (2014 - 2016) da cong bd 10 loai méi va hai phan loai méi. Cu thé,
6 loai méi bao gdm Temnora prokopci Melichar & Reza¢, 2014; Temnora occidentalis
Melichar & Rezag, 2014; Temnora orientalis Melichar & Reza¢, 2014; Temnora similis
Melichar & Reza¢, 2014; Temnora stanislavi Melichar & Reza¢, 2014; Temnora
pindurensis Melichar & Rezag, 2014 tir loai c6 hinh thai twong dong la
Temnora scitula (Holland, 1889) trong nam 2014 [87]. Nam 2015, nhom tac gia da cong
b6 thém 3 loai méi bao gdm Theretra eitschbergeri Melichar, Reza¢ & Il¢ikova, 2015 va
Ambulyx rawlinsi Melichar, Reza¢ & Rindog, 2015 & In-d6-né-xi-a va Erinnyis cubensis
Melichar, Reza¢, Haxaire & II¢ikova, 2015 1 loai dic hitu & Cu-ba. Hai phan loai méi
Mimas tiliae  kitchingi Melichar & Reza¢, 2015 & I-ran va Mimas ftiliae
orientalis Melichar, Melichar & Rezag, 2021 & Cong hoa Séc [88-91]. Nam 2016, nhém
cong bd 1 loai méi Sataspes caerulea Melichar, Rezaé & Il¢ikova, 2016 & In-d6-né-xi-a,
Temnora robusta Melichar, Reza¢ & Il¢ikova, 2016 & E-ti-0-pi-a [92, 93].

Haxaire (2016) cong bd loai méi Gnathothlibus melichari Haxaire, 2016 c6
hinh théi tuong d@)ng voi Gnathothlibus erotus (Cramer, 1777) dua trén su so sanh
dic diém bod phan sinh duc va sir dung ma vach DNA dé xac nhan su khac biét cua
hai loai ndy & quan dao Phi-lip-pin. Cac dic diém hinh thai cia hai loai dugc tac gia
mé ta chi tiét kém hinh anh minh hoa cac dic diém khac nhau cta bo phan sinh duc
duc [94].

Ivshin ef al. (2018) cong bd hai loai méi va mot phan loai ctia gidng Cechetra
Zolotuhin & Ryabov, 2012 dugc mé ta & Pong Nam A. Loai Cechetra bryki Tvshin
& Krutov, 2018 dugc mé ta & Né-pan, Mi-an-ma, tdy nam Trung Qudc va mién bic
Vi¢t Nam. Loai ndy c6 quan h¢ gén nhét vé hinh thai ngoai, hinh thai by phén sinh
duc duc voi loai C. lineosa (Walker, 1856) va C. scotti (Rothschild, 1920). Loai
Cechetra inconspicua Ivshin & Krutov, 2018 dugc mo ta ¢ ban ddo Ma-lai-xi-a, Bo-
10-né-6 va Su-ma-tra, lodi ndy c6 dic diém hinh thai ngoai gin nhét v&i C. lineosa va
C. subangustata (Rothschild, 1920), nhung ma vach DNA rat khac so véi tit ca cac
loai khac trong giéng. Phan loai Cechetra subangustata continentalis Ivshin &
Krutov, 2018 dugc mo ta tur luc dia Pong Duong va Dai Loan [95].

Li et al. (2018) di giai ma trinh ty hoan chinh cua gen ty thé loai Theretra

Jjaponica va so sanh v&i cac trinh tu gen ty thé ctia cac loai khac trong ho Ngai chim
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va da x4c nhan rang T, japonica thudc phan ho Macroglossinae c6 mdi quan hé phat
sinh loai gan v6i Ampelophaga rubiginosa hon 1a Daphnis nerii. Phan tich phat sinh
loai trong giéng Theretra ching minh rang T. japonica, T. jugurtha, T. suffusa va T,
capensis duoc xép vao cing mot nhanh [96].

Tuong ty, Kitching ef al. (2018) dua trén co sé phan tich ma vach DNA két
hop phén tich phan tir cia Kawahara et al. (2009) di dua ra mdi quan hé phat sinh
lodi ctia cac phan ho thudc ho Ngai chim trén thé gidi. Cac tac gia cho rang giong
Langia nén dugc dit trong phan ho riéng Langiinae boi Langia tach thanh mot nhanh
c6 quan hé gan voi nhanh (Smerinthinae + Sphinginae). Vi vy, theo quan diém cta
Kitching et al. (2018) thi ho Ngai chim hién nay dugc chia thanh bon phan ho 14
Langiinae, Sphinginae, Smerinthinae va Macroglossinae. Day 1a hé thong phan loai
mo&i nhat hién nay tuy nhién vi tri phan loai ctia mot s6 nhom loai phure tap van chua
dugc 1am 16 bao gdm nhém “Cypa”, “Polyptychus” va nhom “Smerinthinae”, nhém
“Australian Sphigulini” gdm cac gidng ¢ Chau Uc va nhém “Sphingonaepiopsis”,

“Macroglossini” cia phan ho Macroglossinae [97].

Sphingidae Sphingidae

— Phan ho Langiinae ] / Phin ho Macroglossinae \
- Toc Dilophonotini
/~ Phan ho Smerinthinae | | - Toc Hemarini
- Toc Ambulycini - Tdéc Macroglossini
- Toc Leucophlebiini + Phan tc Acosmerygina
- Toéc Mimatini —| + Phan toc Choerocampina
- T(%)C Sataspedini + Phén tgc Clarinina
|| - Toc Sichiini + Phan toc Macroglossina
_ T(;)c Smerinthini + Nhom phuc tap "Sphingonaepiopsis "
-Nﬁém phirc tap "Cypa" + Nhom phuc tap "Macroglossini"
-Nhoém phuc tap "Polyptychus" \ /
\- Nhém phtrc tap "Smerinthinae" /
@ Phin ho Sphinginae h
- Tdc Monardini
- Toc Pentateuchini

- Toc Sphingini
- Toc Sphingulini

K—Nhom Australian Sphingulini )

Hinh 1.3. Hé théng phén loai theo Kitching ef al. (2018) [97]
Cong trinh ctia Kitching et al. (2018) ciing dua ra mot danh sach cap nhat gom
6.092 loai cuia 520 giéng thudc 10 ho trong tong ho Bombycoidea trén thé gidi bao
gém ho Anthelidae, Apatelodidac, Bombycidae, Brahmaeidae, Carthaeidae,
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Endromidae, Eupterotidae, Phiditiidae, Saturniidae va Sphingidae. Trong d6, danh
sach cap nhat cua ho Ngai chim (Sphingidae) dugc cap nhat lién tuc trén website
Sphingidae Taxonomic Inventory va da c6 t6i 1.750 loai v6i 205 gidng cua 4 phan ho
thudc ho Ngai chim trén thé gidi dugc théng ké cho dén thoi diém hién nay. Cac
thong tin vé tinh trang phan loai, danh phép khoa hoc, ving phan bé, cac hinh anh
minh hoa loai va giai phau bd phan sinh duc déu duoc tap hop day du va cong khai
trén website ctia tac gia Kitching. Ong 1a mét trong nhiing tac gia c6 nhiéu cong trinh
nghién ciru vé ho Ngai chim nhét hién nay va cc cong trinh nghién ctru ciia 6ng di
gop phan xay dung lich str nghién ctiru Ngai chim trén thé gidi [6].

Rezac¢ (2018) da xem xét lai phan loai cua gidng Rhodoprasina Rothschild &
Jordan, 1903. Loai Rhodoprasina winbrechlini Brechlin, 1996 dugc xem xét 1a loai
ddéng vat cua Rhodoprasina corolla Cadiou & Kitching, 1990 va mot loai méi
Rhodoprasina melichari Rezag, 2018 dugc mod ta tir Mi-an-ma [98].

Haxaire & Melichar (2018, 2020) da mo ta hai loai moi trong d6 mot loai
Gnathothlibus rostislavi Haxaire & Melichar, 2018 tir In-d6-né-xi-a va loai
Pentateucha ida Haxaire & Melichar, 2020 ctia giéng Pentateucha Swinhoe (1908)
tr Arunachal Pradesh, dong bic An o [99, 100].

Zolotuhin & Yevdoshenko (2019) dua trén phan tich phat sinh loai da tach
Hyloicus Hiibner, 1819 thanh mot giong khoéng con 1a dong vat voi gidng
Sphinx Linnaeus, 1758 nhu trude d6. Do d6, hién nay gidong Hyloicus Hiibner, 1819
gom 12 loai va giéng Sphinx Linnaeus, 1758 ¢6 22 loai trén thé giéi [71].

Krutov et al. (2020) di danh gia lai tinh trang phan loai cua giéng Xylophanes
Hiibner (1819) dua trén cac kiéu hinh c4nh va than, hinh thai bo phan sinh duc cua
con duc va trinh ty ma vach DNA. Ba loai méi va hai phan loai dugc mo ta:
Xylophanes striatum Krutov & Ivshin, 2020 tr Trung MY, Xylophanes confinis
Krutov & Ivshin, 2020 tir E-cu-a-do va C6-16m-bi-a; Xylophanes emmeli Krutov &
Ivshin, 2020 tir Vé-né-du-¢é-la. Hai phan loai Xylophanes kiefferi centroamericana
Krutov & Ivshin, 2020 tir Co-xta Ri-ca va Xylophanes striatum andensis Krutov &
Ivshin, 2020 tr Nam M¥. Ngoai ra, m0t phan loai ciia X. mineti Haxaire & Vaglia,
2004 duoc nang lén thanh loai Xylophanes boliviana Haxaire & Vaglia, 2004 [101].

Melichar et al. (2020, 2021) da xem xét lai vé phan loai hoc cua giong
Praedora Rothschild & Jordan, 1903 va Mimas Hiibner, 1819. Trong d6 st dung ma
vach DNA lam rd va phuc hoi lai vi tri phan loai cua taxon Praedora marshalli
australis 12 phan loai thay vi 1a dong vat voi loai Praedora marshalli. Ngoai ra, bai
béo ciing cong bd thém 5 phan loai méi cua giéng ndy bao gdm Praedora marshalli

trevisanae, Praedora plagiata kitonga, Praedora plagiata bilineata, Praedora
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plagiata iringensis va Praedora tropicalis dolnyi kém dic diém hinh thai ngoai, bd
phan sinh duc duc dugc mo td va minh hoa [102]. Nam 2021, nhom tac gia da cong
bd mot phan loai moi Mimas tiliae orientalis Melichar, T., Melichar, R. & Rezag,
2021 duwoc mo ta tir mién CO Béc (Palaearctic region), dong thoi cac ving dia dong
vat va tién hoa cua cac loai trong giébng Mimas Hiibner, 1819 dugc thao luan lién
quan dén nhitng thay doi cua qué trinh bang ha ¢ mién C6 Bic trong thoi ky Dé tu
[103]. Cling trong nam 2021, nhém tac gia da c6 mot bai ddnh gid xem xét lai tinh
trang phan loai ctia gidng Polyptychus (Hiibner, 1819) dic biét tap trung vao phan
loai ctia Polyptychus trilineatus (Moore, 1888) & Chau A dua trén mot loat mau vat
tir An Do, Pong Nam A va In-d6-né-xi-a. Dua trén sb luong 16n cac quan sat hinh
thai cing voi két qua phan tich ma vach DNA, nhom tac gia da dé xuat mot s6 thay
d6i trong phan loai ctia nhém phén loai nay, cu thé ¢ 3 loai 1a ddng vat (Polyptychus
trilineatus costalis Mell, 1922; Polyptychus trilineatus mincopicus Jordan, 1930 va
Polyptychus trilineatus kelanus Jordan, 1930), 5 phan loai dugc nang 1€n thanh loai
(Polyptychus luteatus Rothschild va Jordan, 1903; Polyptychus sonantis Jordan,
1930; Polyptychus celebensis Clark, 1929; Polyptychus philippinensis Rothschild va
Jordan, 1903 va Polyptychus javanicus Gehlen, 1931). Ba phan loai ctia Polyptychus
chinensis Rothschild & Jordan, 1903 ciing dugc xem xét dua trén hinh thai va két qua
phan tich ma vach DNA, két luan dua ra ba phan loai Polyptychus chinensis draconis
Rothschild & Jordan, 1916 ; Polyptychus chinensis draconoides Mell, 1935 va
Polyptychus chinensis shaanxiensis Brechlin, 2008 déu 1a dong vat voi Polyptychus
chinensis Rothschild & Jordan, 1903. Do d6, hai loai Polyptychus trilineatus (Moore,
1888) va Polyptychus chinensis Rothschild & Jordan, 1903 hi¢n nay khong c6 phan
loai ndo. Hién nay, giéng Polyptychus (Hiibner, 1819) c6 58 loai va 14 phan loai trén
thé gidi, day 1a mot gidng c6 phan bo rong va tinh trang phan loai phirc tap, hinh thai
nhiéu loai trong gidng ¢ su twong déng cao giy ra nhiéu nham 1an trong dinh loai.
Tuy nhién, gan day viéc xem xét két hop gitra hinh thai va phan tich ma vach DNA
da giup giai quyét nhiéu van dé trong phan loai hoc ctia nhém loai nay [104].
Correa-Carmona et al. (2021) d3 mo ta ba loai méi cua gidng Xylophanes
Hiibner, 1819 tir C6-16m-bi-a dya trén cac dic diém hinh thai va ma vach DNA:
Xylophanes camilae Correa-Carmona & Giusti, 2021; Xylophanes pijao Giusti &
Correa-Carmona, 2021 va Xylophanes tayrona Correa-Carmona & Giusti, 2021.
Pong thoi, mot khoa dinh loai ngan duoc xay dung dé phan biét v6i ba loai c6 hinh
thai ngoai tuong dong trong nhém bao gdm Xylophanes aristor (Boisduval, 1870);
Xylophanes crotonis (Walker, 1856) va Xylophanes huloti Haxaire & Vaglia, 2008.
Céac dic diém chan loai, ban dd phan bd va hinh anh bd phan sinh duc duc dugc dugc
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cung cap dé nhan dang loai mai [105]. Trudc d6, Correa-Carmona va hai nha nghién
cuu khac da dua ra mot danh sach gém 188 loai thudc ho Ngai chim ¢ Co-16m-bi-a,
trong d6 c6 19 loai va gidng Phryxus Hiibner, 1819 dugc ghi nhan lan dau tién cho
qudc gia nay vao nam 2015. Pong thoi, Correa-Carmona et al. (2015) ciing dua ra
mot khod dinh loai t6i 3 phan ho, ba khoa dinh loai toi giéng cua moi phan ho, trong
d6 phan ho Macroglossinae Harris, 1839 c6 24 giéng (bao gom 3 gidng cé ghi nhan
nhung khong c6 miu vat) cta 3 toc Dilophonotini Burmeister, 1878 (18 giéng),
toc Macroglossini Harris, 1839 (2 giéng), toc Philampelini Burmeister, 1878 (1
giong); phan ho Smerinthinae Grote & Robinson, 1865 c6 2 giéng cla
toc Ambulycini Butler, 1876 va phan ho Sphinginae Latreille, 1802 c6 7 giéng ciia 2
toc Acherontiini Boisduval, 1875 (1 gidng), tdc Sphingini Latreille, 1802 (6 gidng).
Nhom tac gia khong dua ra khoa dinh loai cho loai, tuy nhién cé dua ra dac diém
chan loai cho timg toc cia mdi phan ho. Céac hinh dnh dugc minh hoa 16 rang gitp
cho viéc dinh loai dugc dé dang hon [106].

Haxaire ef al. (2021) d3 xem xét lai tinh trang phan loai cta gidng Dahira
(Moore, 1888) dua trén so sanh sy khac nhau vé hinh thai va két qua phan tich ma
vach DNA cutia céc loai hién c6. Két qua c6 3 loai va 2 phan loai méi dugc mo ta, cu
thé 2 loai méi tr An Do bao gém Dahira melichari Haxaire, 2021; Dahira soniae
Haxaire & Melichar, 2021 va Dahira haxairei Melichar, 2021; 2 phan loai bao gdm
Dahira obliquifascia siamensis Melichar & Haxaire, 2021 tir Dong Nam A (Lo, Thai
Lan, Viét Nam) va phan loai Dahira yunnanfuana indicus Melichar & Haxaire, 2021
tir An Do. Pong thoi giéng Micracosmeryx Mell, 1922 duogc chuyén thanh giong
Dahira (Moore, 1888), do d6 loai Micracosmeryx macroglossoides Mell, 1922 dugc
chuyén thanh loai Dahira macroglossoides Mell, 1922 va loai Hayesiana farintaenia
(Zhu & Wang 1997) duoc chuyén thanh Dahira farintaenia (Zhu & Wang 1997).
Ngoai ra, mot phan loai cta Dahira pinratanai (Cadiou, 1991) dugc nang 1én thanh
loai Dahira orlovi Zolotuhin & Ryabov, 2012. Vi vay, giébng Dahira (Moore, 1888)
bao gdm 28 loi va 5 phan loai dugc théng ké trén thé gidi cho téi hién nay [107].

Haxaire et al. (2022) da xem xét lai tinh trang phan loai cia giong
Smerinthulus Huwe, 1895 1a mot gidng thudc nhém phirc tap “Cypa” véi nhiéu loai
gy tranh cai vé mat phan loai. Két qua tat ca cac loai hién biét dén thudc gidng
Smerinthulus Huwe, 1895 d3 duoc minh hoa vé hinh thai ngoai cua ca thé truong
thanh va bo phan sinh duc duc. Pong thoi, hai lodi méi Smerinthulus arunachalensis
Melichar & Haxaire, 2022; Smerinthulus taiwana Haxaire & Melichar, 2022 va mdt
phan loai mo6i Smerinthulus diehli pinratanai Haxaire & Melichar, 2022 da dugc mo

ta. Ngoai ra, gibng Degmaptera Hampson, 1896 1a dong vat v&i Smerinthulus Huwe,
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1895, loai Smerinthulus paradoxa Kishida & Suziki, 2021 duoc xac dinh 1a déng vat
cua Smerinthulus olivacea (Rothschild, 1894) va Smerinthulus schnitzleri (Melichar
& Rezag, 2014) tré thanh phan loai Smerinthulus mirabilis schnitzleri (Melichar &
Rezag, 2014). Loai Smerinthulus flavomaculatus Inoue, 1990 trudc 1a phan loai cta
S. perversa (Rothschild, 1895) da dugc phuc hoi lai thanh loai trong bai bao nay. Nhu
vay, gidng Smerinthulus Huwe, 1895 dugc thong ké c¢6 14 loai va 9 phan loai hién co
trén thé gisi [108].

Haxaire et al. (2023) d4 nghién ciru 4 gidng (Eupanacra Cadiou & Holloway,
1989; Acosmeryx Boisduval, 1875; Ambulyx Westwood, 1847 va Marumba Moore,
1882) ctia ho Ngai chim & mién bac An Po. Két qua di chi ra trong giong Fupanacra
co 2 loai duoc coi la déng vat trudc day dugc phuc hoi lai thanh loai Eupanacra
frena (Swinhoe, 1892) va Eupanacra moseri (Gehlen, 1930). Gidng Acosmeryx c6
lodi Acosmeryx sinjaevi Brechlin & Kitching, 1996 tré thanh loai dong vat véi
Acosmeryx formosana (Matsumura, 1927) va duoc két hop thanh phan loai
Acosmeryx formosana sinjaevi Brechlin & Kitching, 1996; dong thdi nhom tac gia
cong bd 1 phan loai méi 1a Acosmeryx formosana arunachalensis Haxaire &
Melichar, 2023. Vé giébng Ambulyx, 4 loai Ambulyx montana Cadiou & Kitching,
1990, Ambulyx interplacida Brechlin, 2006 va Ambulyx bhutana Brechlin, 2014 déu
1a loai ddng vat véi Ambulyx semiplacida Inoue, 1990 va tro thanh 4 phéan loai 1a
Ambulyx semiplacida montana Cadiou & Kitching, 1990, Ambulyx semiplacida
interplacida Brechlin, 2006 va Ambulyx semiplacida bhutana Brechlin, 2014. P6i
v6i gidng Marumba c6 sy phan tach vé phan bd giita hai mién & loai Marumba dyras
(Walker, 1856), cu thé loai nay chi giéi han & mién nam An D6 va Sri-lan-ka; phan
loai Marumba dyras oriens (Butler, 1875) & phia bac An Do [109]. Ngoai ra, Haxaire
va mot s6 nha nghién ctru khac da tap trung xem xét lai trinh trang phan loai cia mdt
sO loai khé dinh loai trong gidng Xylophanes Hiibner, 1819 c6 phan b chi yéu ¢ khu
vuc Chau My, bao gém nhom loai phirc tap Xylophanes porcus (Hiibner, 1823),
Xylophanes libya (Druce, 1878) va Xylophanes tyndarus (Boisduval, 1875). Nhém
loai Xylophanes porcus (Hiibner, 1823) gdbm 10 loai c¢6 hinh thai twong dong, dua
trén két qua phan tich ma vach DNA va so sanh dic diém hinh thai ngoai ciing nhur
dic diém bo phan sinh duc duec, két qua c6 mot phan loai Xylophanes porcus
continentalis Rothschild va Jordan, 1903 dugc nang Ién thanh loai 1a Xylophanes
continentalis Rothschild va Jordan, 1903 va 5 loai méi dugc md ti bao gdm
Xylophanes laguerrei Haxaire & Melichar, 2023; Xylophanes felisi Haxaire &
Melichar, 2023; Xylophanes corpus Haxaire & Melichar, 2023; Xylophanes similis
Haxaire & Melichar, 2023 va Xylophanes nogueirai Haxaire & Melichar, 2023.
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Tuong tu, nhom loai Xylophanes libya (Druce, 1878) dugc chimg minh thuc chat 1a
t6 hop gom bay loai co hinh thai rat giéng nhau. Nhom tac gia di bo sung 4 loai méi
g0m Xylophanes faixi Haxaire & Melichar, 2023; Xylophanes campisi Haxaire &
Melichar, 2023; Xylophanes nehamiai Haxaire & Melichar, 2023 va Xylophanes
confusa Haxaire & Melichar, 2023; ddng thoi loai Xylophanes pallescens Closs, 1917
dugc phuc hdi lai 13 loai riéng, khong con 1a loai dong vat voi Xylophanes libya
(Druce, 1878). Ciing trong nam 2023, Haxaire & Melichar da cong bb 1 loai méi
trong giéng nay 1a Xylophanes louisae Haxaire & Melichar, 2023 sau khi xem xét lai
nhom loai Xylophanes tyndarus (Boisduval, 1875) & Chau M§ [110- 112].

Bouyer & Kitching (2023) di cong bd mot danh sach gom 178 loai thudc ho
Ngai chim & Cong hoa Cong-gd vai 21 loai 1a ghi nhan méi cho qudc gia nay. Pong
thoi, mot loai méi duge mo ta Polyptychus melichari Bouyer & Kitching, 2023 va
loai Polyptychus fractus Melichar & Reza¢, 2018 dugc dé xuat 1a loai dong vat voi
loai Polyptychus ferroseus Gehlen, 1950. Nhom loai Temnora scitula (Holland, 1889)
duoc xem xét lai va ba don vi phan loai dugc nang lén thanh loai: Temnora
pindurensis Melichar & Rezaé, 2014; Temnora stanislavi Melichar & Rezag, 2014
va Temnora similis Melichar & Rezag, 2014 [113].

Ivshin ef al. (2023) di cong bdo mot loai méi tir gidng Macroglossum Scopoli,
1777 1a Macroglossum krutovi Ivshin & Melichar, 2023 tir ban ddo Ma Lai va dong
bic An DPo. Loai méi nay khiac véi cac lodi Macroglossum nhod tuong tu khéc
(Macroglossum pyrrhosticta Butler, 1875; M. troglodytus Boisduval, 1875; M.
variegatum Rothschild & Jordan, 1903; M. vicinum Jordan, 1923 va M.
neotroglodytus Kitching & Cadiou, 2000) vé kiéu canh, hinh thai b phan sinh duc
duc va ving trinh ty mé vach DNA. Gidng Macroglossum duoc thong ké gdm c6 105
loai trén thé gidi cho toi thoi diém hién nay [114].

Xu et al. (2023) da phat hién ra mot phan loai mdi cia loai Neogurelca
montana (Rothschild & Jordan, 1915) & Bac Kinh (Trung Qudc) nhd vao bang ching
phan tir 1a ma vach DNA khi so sanh cac mau vat cta loai ndy giira phia bac va tay
nam Trung Qudc. Phén loai Neogurelca montana taihangensis Xu & He, 2023 phan
biét bai mau co thé sim hon va cac mang vang & canh sau c¢6 hinh quat va dic diém
bd phan sinh dyc di xac nhan két qua phan tich phén tir [115].

Suelo et al. (2023) da thanh cong khi str dung ma vach DNA dé dinh loai 13
loai (Acherontia lachesis, Agrius convolvuli, Ambulyx staudingeri, Amplypterus
panopus mindanaoensis, Daphnis hypothous, Gnathothlibus erotus erotus, Hippotion
brunneum, Hippotion echeclus, Psilogramma menephron, Theretra nessus, Theretra

rhesus, Theretra manilae va Theretra sugii) thudc ho Ngai chim dugc thu thap tur Phi-
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lip-pin. Trinh tuy cytochrome oxidase ty thé 1 (COI) duoc khuéch dai bang cach str
dung cac doan mdi LepF1 va LepR1. Két qua nghién ctru cho rang gen COI hitu ich
trong viéc dinh loai thanh cong cac loai thugc hg Ngai chim va cay phat sinh ching
loai cho thiy cac loai tao thanh mot nhom don nganh c6 nghia 1a tat ca cac loai duoc
thu thap déu c6 chung to tién [116].

Jiang et al. (2024) d3 xem xét lai phan loai cua giébng Rhagastis Rothschild &
Jordan, 1903 tir Trung Qudc dya trén phan tich hinh thai va phat sinh loai. Nam phan
loai true d6 da duoc phuc hoi vé tinh trang loai bao gdm Rhagastis dichroae Mell,
1922; R. everetti Rothschild & Jordan, 1903; R. aurifera (Butler, 1875); R. chinensis
Mell, 1922; R. formosana Clark, 1925 va R. jordani Oberthiir, 1904. Nghién ctru cling
ghi nhéan giéng Rhagastis tir Trung Qudc hién bao gdm 14 loai, trong tong sd 22 loai
clia giéng trén thé gidi [117].

Deng et al. (2024) d3 cong bé mot loai méi cua gidng Cephonodes Hiibner,
1819 1a loai Cephonodes sanshaensis Deng & Huang, 2024 dugc mé ta tir quan dao
Tay Sa gan thanh phd Tam Sa, Trung Qudc. Pong thoi, nhom tac gia cling dwa ra mot
danh sach cap nhat cho 22 loai cta gidng Cephonodes trén thé giéi kém theo khoa
dinh loai téi loai [118].

Tém lai, lich sir nghién ctru vé phan loai ciia ho Ngai chim trén thé gidi da trai
qua mot thoi gian 1au dai, 1a mot linh vuc nghién ciru da va van dang tiép tuc phat
trién manh mé& voi su két hop gitra phuong phép truyén thong va hién dai cho téi ngay
nay. C6 thé nhan thdy, cac nghién ciru hién nay dang tap trung vao viéc két hop phan
tich hinh thai vé6i dir liéu phan tir dé giai quyét nhimg van dé con ton tai trong phan
loai hoc ctia ho Ngai chim, khi phwong phap phén loai truyén thong gip nhiéu han
ché, phai ddi mat voi sy da dang hinh thai va bién di trong ho Ngai chim. Pac biét
phuong phap ma vach DNA va phan tich di truyén da giup xac dinh rd hon mdi quan
hé phat sinh loai giira cac gidng va loai trong ho niy, dong thoi gitip hiéu chinh cac
phan loai trude day, tao nén mdt h¢ théng phan loai chinh xac hon. H¢ théng phan
loai cua Kitching ef al. (2018) 1a hé thong hoan chinh va chinh x4c nhét hién nay.
Mic du d3 c6 nhiéu tién bod trong phan loai ho Ngai chim nhitng van con nhiéu thach
thirc. Mot s loai van chua duge md ta hodc chua duoc nghién cuu k¥ ludng, dac bict
& cac khu vyec sinh thai kho tiép can. Thém vao d0, su bién doi hinh thai gitta cac loai
gay kho khan trong viéc dinh loai. Vi vay, khoé dinh loai cac loai ho Ngai chim trén
thé gidi van chua duge hoan thién. Cac khod dinh loai méi chi & timg gidng riéng 1é
hoic khoa dinh loai cho khu hé ciia mét quéc gia. Hién nay cac nha khoa hoc trén thé
gidi van tiép tuc nghién ciru va phat hién cac loai mdi bd sung dan liéu thanh phan

loai cho cac khu hé trén thé gidi. Bén canh do, cac nghién ctru hi¢u chinh vé bac phan
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loai va cac moi quan hé giita cac toc, phan ho cac loai Ngai chim trong ho Sphingidae

van dang tiép tuc duoc lam sang to. Nhitng tién bd trong nghién ctru phan loai khong

chi gitip hiéu rd hon vé su da dang sinh hoc ma con c¢6 ¥ nghia quan trong trong viéc
bao ton cac loai ho Ngai chim trong bdi canh bién ddi khi hau va suy giam mai trudng
song.

1.1.2. Tinh hinh nghién civu vé phan bé va da dang ciia ho Ngai chim trén thé gigi
Tinh hinh nghién ciru vé phéan bé ciia cdc lodi ho Ngdi chim trén thé giGi
Nhitng nghién ciru vé phan bd ciia Ngai chim thuong han ché vé loai hodc khu

hé Ngai chim ¢ timg qudc gia trén thé gii. Tiéu biéu nhu, Smith (1993) di nghién

ctru phan bé ctia 13 loai ho Ngai chim & phia tiy Bac My, 6ng da xay dung mdi loai
mot ban dd ghi nhan ving phan b theo dia Iy ¢ ddy. Cac ban dd phan bd giup cho

cac nha nghién ciru ¢6 thé thdy dugc ving phan bd chinh va ghi nhan ving phan b

moi cla cac loai [119]. Sau d6, Zolotuhin (1997) da dwa ra ban @6 phan bd cua loai

Proserpinus proserpina (Pallas, 1772) d Pong Au va Trung A [120].

Beck et al. (2006) di nghién ctiru vé mdi tuong qua giita pham vi phan bd va
d6 phong phu cuta loai 4p dung trén dbi twong ho Ngai chim ¢ khu vuc Dong Nam A.
Nhom tac gia nhan théy c6 su anh huong cua vi tri dia ly va sy x4o tron moi truong
song dén do phong phu cua loai [121].

Han et al. (2015) d4 nghién ctru su bién dong cac loai ho Ngai chim theo khong
gian va thoi gian & Han Quéc. Vi s6 lwong ho Ngai chim dugc khao sat & Han Quéc
14 21.414 ca thé cta 53 loai, nhém tac gia nhan thay s6 luong loai va ca thé nhiéu hon
theo thoi gian tir qua khur t6i hién tai va su xuat hién ctia cac loai ho Ngai chim theo
thang twong d6i da dang tir thang 2 dén thang 11 trong nam [122].

Thoi gian gan day, nhitng nghién ciru vé phan b ctia ho Ngai chim thuong vé
khu hé Ngai chim ¢ timg quéc gia c6 kém theo thong tin vé phan bd cia loai.
Irungbam & Irungbam (2019) di cong bd danh sach cac loai cua tong ho
Bombycoidea trong d6 c6 93 loai ho Ngai chim & Bu-tan ¢ kém thong tin phan b &
qudc gia nay va thé giéi. Sau do, Irungbam & Fric (2021) cling c6 bai cong bd danh
sach gdm 34 loai va phan bd clia cac loai & An Do va thé gidi. Twong ty, Koren &
Sasic (2023) da cong bd danh sach gdm 22 loai va phan bd cta ho Ngai chim & Cro-
a-ti-a [123-125].

Nhin chung, cac nghién ciru vé phan bd cia ho Ngai chim trén thé gidi tap
trung vao timg khu vuc bang phuong phap ban do chi ra ving phan b cia timg loai
tai dia diém nghién ctru. Gan day, thong tin vé phan bd duoc kém theo trong danh
sach loai cia mot qudc gia hodc Vuon Qudc gia, khu Béo ton.
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Tinh hinh nghién ciru vé da dang ciia cdc lodi ho Ngdi chim trén thé giGi

Owen (1969, 1972) da danh gia da dang thanh phan loai va sy phong phu theo
mua cta cac loai ho Ngai chim & khu vuc nhiét d6i. Ong nhan thiy cac loai ho Ngai
chim xuét hién pho bién & tit ca cac thang trong nam, tuy nhién c6 mot s6 loai phong
phu nhét dat s6 luong dinh diém khi miia mua bat dau vao thang 3 dén thang 5 va su
da dang giam khi sé luong cé thé ting 1én. Pong thoi, két qua nghién ctru ciing dua
ra mot danh sach c6 minh hoa cua 67 loai ho Ngai chim thu thdp dugc & Cong hoa
Xi-&-ra Lé-0n, Tay Phi [126, 127].

Stradling et al. (1983) da nghién ctru vé su da dang thanh phan loai ho Ngai
chim & dao Tri-ni-dat (C6-16m-bi-a) duoc thu thap trong 8 nim voéi bay dén Robinson
dung dén thuy ngan 125W. Nghién ctru chi ra sy suy giam s6 lugng cé thé vao bay
do su phat trién cua tham thyc vat che chin. Su thay d6i hang nim vé san luong thu
thap duoc phat hién c6 tuong quan véi moé hinh lugng mua hang nam, voi san lugng
thu thap cao hon vao mua mua, mac du mot s6 khac biét gitra céc loai co thé phat
hién duoc. Sy thay d6i hang thang vé san luong thu thap dugc phat hién twong tng
v6i chu ky chiéu sang cua mat tring, giam dang ké khi do sang ting 1én. Su khac biét
gitra céc loai trong phan Gng v6i anh trang cling dugc phat hién. Ty 1€ gidi tinh cta
cac loai ho Ngai chim bi bat c6 xu huéng thién vé con duc dang ké. Ngoai ra, mot
danh sach gdbm 75 loai va mot phan loai cia ho Ngai chim ¢ hon dao nay duoc luu
gilt tir ndm 1968 dén nam 1979 ciing dugc cong bd, trong d6 c6 mot sb loai 1a ghi
nhan méi cho dia diém nay [128].

Schulze & Fiedler (1997) d4 nghién ctru vé mo hinh da dang va phan tang theo
chiéu doc tan rung cua cac loai ho Ngai chim tai mgt khu rirng mua nhiét déi ¢ Bo-
ro-né-o. Két qua dugc danh gia trén 26 loai véi 285 mau ho Ngai chim duoc thu thap
tai dia diém nghién ctru cho thiy hoat dong cua cac loai ho Ngai chim & tang dudi tan
rat thap, cao nhat & ting tan trén trong khung gio tir 19h30 dén 21h30 [129].

Touroult & Gall (2001) da nghién ctu cac loai ho Ngai chim ¢ ba loai sinh
canh 13 sinh canh rimg, don dién trong co va canh déng ¢ phia nam Bé-nanh (Tay
Phi), két qua da chi ra rang tinh da dang gan nhu giéng nhau & cac sinh canh khac
nhau, thanh phan loai thay d6i nhiéu tir sinh canh nhan tac t&i sinh canh rimg. Nhom
tac gia cho rang dé sir dung ho Ngai chim c6 thé duoc sir dung lam chi thi sinh hoc
nhung khong nén dua trén sy da dang ma dua trén sy hién dién cua cac loai chi thi
trong cac sinh canh nghién ctru [130].

Schulze & Fiedler (2003) da phan tich tac dong cua sy xao trdn moi truong
sdng do con ngudi gy ra & cip d6 canh quan ddi véi sy da dang va thanh phan loai

ctia cac quan thé loai ho Ngai chim dugc 1y mau tai cac dia diém ving dat thap (dudi
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600m so voi myc nudc bién) & Bo-ro-né-6. Cac sinh canh dugce chia thanh ba loai 1a
sinh canh rimg nguyén sinh hodc rimg gia, rimg thir sinh va dat canh tac. Két qua
nghién ciru da chi ra rang cac loai ho Ngai chim khong gan chit véi sinh canh rimg
nguyén sinh hay rimng gia va phat trién twong d6i manh mé trudc sy xao tron moi
truong séng do con nguoi gay ra. Do d6, nhom tac gia cho rang ho Ngai chim 13 mot
nhom con tring dic biét, vai nhidu loai thich nghi t6t dé ton tai trong moi truong thay
d6i do cac khu vuc canh tac va rimg thu sinh chi phéi [131].

Janior & Schlindwein (2005) da phan tich bién dong quan thé ho Ngai chim
theo mua ¢ dong béc Bra-xin véi cudc khao sat kéo dai trong mot nim véi 593 mau
vat ctia 20 loai thudc 14 gidng di duoc thu thap. Két qua cho thiy c6 téi 90% mau
vat va 75% s6 loai duoc thu thap vao mua mua, sb lugng lodi va c4 thé giam nhanh
chong vao mua kho. Sy phong phii va s6 luong céc loai trong sudt ca nim phu thudc
rat nhiéu vao mua va twong quan voi lwong mua [132].

Beck (2005) trong luan 4n Tién si cta 6ng tai dai hoc Bavarian ¢ Puc d3 sir
dung 34.500 mAu vat tir bd suu tdp Bao tang di cong bd va chua cong bd dé danh gia
su phong pht va phan bd dia 1y cia cac loai ho Ngai chim ¢ Pong Nam A va phan
tich cac mé hinh két qua vé da dang sinh hoc, dia sinh hoc va sinh thai vi mo. Két qua
chi ra réng muc do da dang loai c6 phu thudc vao vi tri dia 1y va su x4o tron ciia moi
truong, cu thé ddi véi nhidu loai ho Ngai chim ¢ Pong Nam A ¢6 giéi han phan bd ¢
phia dong, 46 déc khu vyc ciing 12 mot yéu té anh hudng toi sb luong loai va mau
thap hon [133].

Beck et al. (2006) da nghién ciru danh gia bién dong quan thé cac loai ho Ngai
chim & khu vyc Pong Nam A véi s6 lwong mau vat duge thu thap tir bay dén & Bo-
10-né-6 va cac ving nhiét d6i khac ¢ khu vuc An-Uc (Indo-Australian). Két qua cho
thay khong quan sat thay tac dong nio cta sy x40 tron moi truong séng do con ngudi
giy ra doi véi sy da dang trong méi truong song nhung thanh phan loai khac nhau
dang ké & cac muc do x4o tron khac nhau. Tan suit xuit hién cua céc loai theo phan
ho thay d6i theo cac ché do xao tron khac nhau: Smerinthinae suy giam theo chiéu
dbc tir moi trudng sdng chinh dén cac dia diém bi xdo tron ning né, trong khi
Macroglossinae cho thay xu hudng ngugc lai [134]. Ciing trong nim niy, nhom tac
gia di c6 mot nghién ctru xac dinh yéu t& quyét dinh t6i sy phong phu cta loai ho
Ngai chim trén quin ddo Ma-le-si-an (Malesian archipelago). Két qua cho thiy su
phong phu cua loai ude tinh trén cac dao duoc xac dinh boi mdi lién két dja dong vat,
tinh theo mua, tinh chét cta rimg mua va kich thude dao. Su phong phu vé loai theo
tat ca céac phan ho cia ho Ngai chim déu chiu anh huong cia yéu td dia dong vat.

Ciing nhu bi anh hudng boi cac thong s6 khi hau va tham thuc vat, sy phong pht vé
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loai ho Ngai chim chiu 4nh hudng manh mé bdi qua trinh phan tan theo hudng lich
st tir luc dia Pong Nam A dén cac dao Thai Binh Duong. Céc loai phan bd rong ri
giam su phong phu vé loai vé phia dong nam, trong khi cac loai bi han ché vé mit dia
ly thé hién mé hinh nguoc lai [135].

Ignatov ef al. (2011) di nghién ciru bién dong quan thé cia cac loai ho Ngai
chim theo d6 cao & ving (An-dét)- (A-ma-don) thudc dong nam Pé-ru tai ba dija diém
dai dién cho rung nhi¢t doi am cua vung dat th?ip A-ma-don, rung nhiét d6i mua nhiéu
ctia ving thuong luu A-ma-don, chan ddi An-dét va rimg trén nti mdy bao phu ¢
suon phia dong cua diy An-dét da dugc dugc ldy mau trong giai doan tir 2004 dén
2006. Téng cong cd 119 loai hg Ngai chim da dugc ghi nhan va sy da dang loai cao
nhat ¢ ving thugng luu A-ma-don, chan d6i An-dét véi 94 loai (21 giéng), tiép theo
1a 80 loai (21 gidng) ¢ vung dat thap A-ma-don va 43 loai (17 giéng) & ring may trén
nui [136].

Céc nghién ciru sinh thai gin day danh nhiéu su cha ¥ dén da dang sinh hoc
va bao t6n cua ho Ngai chim ¢ mot Vuon qudc gia hodc Khu bao t6n thién nhién.
Mohagan et al. (2018) da nghién ctru sy da dang cta céac loai ho Ngai chim trén cac
loai tham thuc vat & khu bao ton dong vat hoang da va khu du lich sinh thai & Phi-
lip-pin. Két qua ghi nhan téng cong c6 305 c4 thé dai dién cho 22 loai ho Ngai chim
tir c4 hai dia diém da duoc ghi nhan va sy da dang cua cac loai ho Ngai chim cao hon
& nhitng diém c6 do cao thap hon va viéc phat trién cac loai cdy chu da dang hon c6
thé thuc day su da dang loai cao hon [137]. Smith (2022) d4 nghién ctru vé da dang
va phan bd cua cac loai ho Ngai chim ¢ Pa-ra-goay va danh gia so bo vé tinh trang
bao ton bang cac tiéu chi chinh dé danh gia ciia TIUCN. Nghién ctru ciing chi ra vai
trd clia cac loai ho Ngai chim trong hé sinh théi va viéc theo ddi quan thé ctia chiing
c6 thé cung cap dir liéu quan trong lién quan dén tinh trang cua hé sinh thai [138],

Shere-Kharwar et al. (2024) d3 nghién ctru st dung ma vach DNA dé lam rd
cac dong luc sinh thai lién quan dén diéu chinh mé hinh phan b ciia cac loai thudce
gidng Theretra Hiibner, 1819 & An Po. Két qua chi ra vai trd quan trong ctia gié mua
va d6 cao trong tinh da dang va phan b cua giéng nay. Cac thong tin day du vé su
da dang va cic yéu t6 anh huong dén da dang s& cung cip dir liéu co ban gbp phan
dua ra cac chién luoc bao ton can thiét dé tmg pho v6i nhitng thay d6i lién tuc cta
khi hau [139].

Nhin chung nhiing nghién ctru vé da dang ctia ho Ngai chim khong c6 nhiéu,
xu hudng nghién ctru hién nay tap trung vao cac yéu té anh hudng téi da dang loai
nhim cung cap cac dir liéu co ban gop phan trong cong tic bao ton va tng phd véi

bién doi khi hau toan cau.
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1.2. Tinh hinh nghién ctru vé ho Ngai chim ¢ Viét Nam
1.2.1. Tinh hinh nghién civu vé phan loai ciia ho Ngai chim ¢ Viét Nam

Nhitng cong trinh nghién ciru vé Ngai chim & Viét Nam giai doan truéc hau
hét 1a mot phan cua cac nghién ctru vé phan bo Ngai ndi chung. Danh sach toan dién
vé Canh vay ¢ Viét Nam dau tién cta tac gia Vitalis de Salvaza (1919) bao gém 41
loai ho Ngai chim. Tuy nhién, cac loai nay khong cé cac dir liéu chi tiét vé dia diém
thu mau, chi ghi chung chung 1 “Indochine” hoéic d6i khi 1a “Tonkin” va danh sach
c6 rat nhiéu 16i vé phan loai hoc [140]. Nhitng nghién ciru dang tin cay hon c6 thé ké
t6i 1a cac nghién ctru ctia Joannis (1929) ghi nhan 55 loai chil yéu & phia Bac Viét
Nam, Lemée (1950) da trich din 25 loai trong cong trinh cta ho [141]. Nam 1976,
Vién Bao vé thuc vat da xuat ban cudn “Két qua diéu tra con tring nam 1967-1968”
trong d6 c6 cung cip mot danh sach ngin gdm 18 loai ho Ngai chim trong d6 c6 thong
tin vé ciy chu cua giai doan sau non [8].

Nhitng ndm cudi cua thé ky XX c6 nhiéu tac gia nudc ngoai di danh su quan
tam téi khu hé Ngai chim & Viét Nam, tiéu biéu nhu Kitching & Spitzer (1995) cong
bd danh sach ho Ngai chim ¢ Viét Nam twong d6i hoan chinh bao gdm 117 loai trong
d6 co6 88 loai va phan loai dugc ghi nhan trude va 70 loai dugc xac dinh vao thoi
diém bay gio. Cong trinh ciling gép phan ghi nhan 7 loai méi cho khu vuc trong do
¢6 1 mau cai chua dinh danh dugc xac dinh thudc giéng Griseosphinx. Pay c6 thé coi
12 mot cong trinh tiéu biéu dat nén moéng cho cc nghién ciru sau nay vé ho Ngai chim
¢ Viét Nam [67].

Cadiou (1996) da phat hién ra mdt loai dic hiru cho Viét Nam la
Griseosphinx marchandi Cadiou, 1996 va chinh la loai ma truéc do Kitching &
Spitzer (1995) van chua dinh danh dugc. Tuy nhién, ca hai tac gia chi thu duoc cac
mAu cé thé cta con cai [142].

Kitching & Brechlin (1996) d3 moé ta ba loai méi bao goém
Rhodoprasina corrigenda Kitching & Cadiou, 1996; Rhodoprasina winbrechlini Brechlin,
1996 & Lao Cai va Acosmeryx sinjaevi Brechlin & Kitching, 1996 & VQG Bén En (Thanh
Ho4) [143]. Tuy nhién, hién nay loai Rhodoprasina winbrechlini 13 loai déng vat véi
Rhodoprasina corolla Cadiou & Kitching, 1990 va Acosmeryx sinjaevi trd thanh
phan loai Acosmeryx formosana sinjaevi Brechlin & Kitching, 1996 [98, 108].

Brechlin (1997) 3 mé td mot loai méi cho gidng Callambulyx Rothschild & Jordan,
1903 cho khu hé Ngai chim & Vi¢t Nam. Loai Callambulyx schintlmeisteri Brechlin,
1997 v6i mau chuan dugc thu tai VQG Bach M4, Thira Thién Hué va 1a loai dic hiru
thtr hai dugc ghi nhan tai Viét Nam vao thoi diém d6 [144].

Eitschberger (2009) d4 cong b mét loai méi cia gidng Macroglossum Scopoli,
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1777 1a Macroglossum fischeri Eitschberger, 2009 & Lam Ddng. Tuy nhién, hién nay loai
nay 13 loai ddng vat voi Macroglossum affictitia Butler, 1875 [145, 146].

Eitschberger & Melichar (2010) d@ mo6 td mot phan lodi moi la
Daphnis hypothous crameri Eitschberger & Melichar, 2010. Hién nay, phan loai nay
¢6 phan bd tuong dbi pho bién ¢ Viét Nam [147].

Zolotuhin & Ryabov (2011) da c6 bai x4c nhan sy hién di€n cua loai
Phyllosphingia dissimilis (Bremer, 1861) ¢ Viét Nam va ghi nhéan loai Daphnis
placida (Walker, 1856) 1an dau tién tai Viét Nam [148].

Sau d6, Zolotuhin & Ryabov (2012) da xuét ban cudén “The hawk moths of
Vietnam”, ghi nhan 175 loai va 61 giong di duoc liét ké, trong d6 co ba phan loai
m&i Phyllosphingia dissimilis berdievi Zolotuhin & Ryabov, 2012 ¢ Kon Plong (Kon
Tum); Apocalypsis velox devjatkini Zolotuhin & Ryabov, 2012 phan b6 ¢ Sa Pa (Lao
Cai) va Dahira pinratanai orlovi Zolotuhin & Ryabov, 2012 & VQG Kon Ka Kinh
(Gia Lai) hién gio 1a loai Dahira orlovi (Zolotuhin & Ryabov, 2012) [107, 146]. Hién
nay, bon loai ¢6 tén trong danh sach ciia Zolotuhin & Ryabov (2012) khong ¢6 phan
bd ¢ Viét Nam Smerinthulus quadripunctatus Huwe, 1895, Smerinthulus olivacea
(Rothschild, 1894), Callambulyx poecilus (Rothschild, 1898) va Psilogramma
menephron menephron (Cramer, 1780) ma duogc thay thé boi loai khac hodc c6 ving
phan bé gidi han khong thudc 1anh thd Viet Nam [6].

Brechlin & Kitching (2012) da mé ta mot loai méi Callambulyx diehli Brechlin &
Kitching, 2012 ¢6 phan bd & In-d6-né-xi-a, dong nam Trung Qudc, Théi Lan va Viét
Nam. Loai ndy c¢6 hinh thai ngoai rat giébng véi Callambulyx poecilus (Rothschild,
1898) 14 loai hién c6 phan b gidi han & An Do [149].

Brechlin (2014) d& mé ta hai phan loai méi cua giéng Degmaptera Hampson,
1896 trong d6 c6 moét loai Degmaptera mirabilis tonkiniana Brechlin, 2014 tir Sapa
(Lao Cai) va ba loai cia gibng Degmaptera Hampson, 1896 dugc chuyén sang
Smerinthulus Huwe, 1895 bao g@)m Smerinthulus olivacea (Rothschild, 1894);
Smerinthulus cadioui (Brechlin & Kitching, 2009) va Smerinthulus laotiana (Haxaire
& Melichar, 2013) [150]. Tuy nhién, hién nay giéng Degmaptera 1a déng vat véi
Smerinthulus theo Haxaire ef al. (2022) [108].

Melichar et al. (2014) da mo6 ta mot loai méi Rhodambulyx haxairei Melichar,
Reza¢ & Horecky, 2014 tir Ba Na (Pa Ning). Pic diém hinh thai co thé va van canh,
c4u triic bo phan sinh duc dyc duge mé ta kém hinh anh minh hoa [151].

Brechlin (2015) da cong b mot loai méi va mot phan loai méi & d6 cao 990m
tr vung nai Ba To tinh Quang Ngai 1a loai Rhodambulyx kitchingi Brechlin, 2015 va
mot phan loai méi cia giébng Rhodoprasina Rothschild & Jordan, 1903 la
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Rhodoprasina callantha centrovietnama Brechlin, 2015. Ciing trong thoi gian nay,
Brechlin cong bd hai loai méi nita cho Viét Nam bao gdm mot loai méi ctia giong
Smerinthulus Huwe, 1895 1a Smerinthulus baokimae Brechlin, 2015 thu thap duoc ¢
d6 cao 1470m & vung nai Ba Na, Pa Ning va mot loai méi
Sphinx centrovietnama Brechlin, 2015 ¢ vung ntii Ngoc Linh, Kon Tum [152- 155].
Tuy nhién, hién nay loai mdi cia gidng Sphinx ndy di dugc chuyén thanh
Hyloicus centrovietnama (Brechlin, 2015) [71].

Brechlin (2016, 2017) tiép tuc c6 bai mé ta vé loai va phan loai méi cta ho
Ngai chim cha yéu tir mién Trung Viét Nam. Nam 2016, ong di mé ta mot miu ca
thé cai cta loai Rhodambulyx kitchingi Brechlin, 2015 chua duoc biét téi trude do
[156]. Pong thoi ba lodi mdi trong giong Smerinthulus Huwe, 1895 duoc mé ta tir
mién trung Viét Nam bao gdm Smerinthulus baonganae Brechlin, 2016; S. perversa
bachmaensis Brechlin, 2016 va S. mirabilis lamdongensis Brechlin, 2016. Tac gia
dua ra hinh anh so sanh vé hinh thai ngoai va dac diém bd phan sinh duc duc cua 4
loai trong gidéng, duy c6 loai S. mirabilis lamdongensis moi thu dugc miu ca thé cai,
con duc cua loai ndy van chua duoc biét dén. Hién tai nhitng loai nay mai chi dugce
phat hién ¢ mién trung cta Viét Nam, chua ghi nhan phin bd & cac dia diém khac
trong nudc va thé gisi [157]. Mot loai méi Rhodoprasina chrisbrechlinae Brechlin,
2016 dugc ghi nhan & VQG Bach Mi, Thira Thién Hué va mot loai mdi
Rhodoprasina myhanhae Brechlin, 2016 dugc mo ta tr Mu Cang Chai, Yén Bai; tuy
nhién hién nay 13 2 loai nay déu la loai dong vat v&i Rhodoprasina corrigenda [98,
158, 159].

Eitschberger & Nguyen (2017) di cong bd hai loai méi cho Viét Nam, mot
loai Cypoides viethangae Eitschberger & Nguyen, 2017 dugc thu thdp ¢ dd cao
1460m & Sapa, Lao Cai va loai Rhodambulyx namvui Eitschberger & Nguyen, 2017
& do cao 1027m tai Phia Pén, Cao Bang. Loai thir hai hién 1a loai dong vat véi
Rhodambulyx davidi Mell, 1939 [160- 162].

Ivshin et al. (2018) da ghi nhan mot loai va phan loai méi thudc giong
Cechetra Zolotuhin & Ryabov, 2012 c6 phan bd & mién bac Viét Nam bao gom loai
m&i Cechetra bryki Ivshin & Krutov, 2018 ¢6 phan b6 & Sapa (Lao Cai) va Cechetra
subangustata continentalis Tvshin & Krutov, 2018 & Tam Dao (Vinh Phiic), Mau Son
(Lang Son) va Tay Giang (Quang Nam) [95].

Brechlin (2019) d3 cong bé mot loai méi va mot phan lodi méi ¢ mién trung
Viét Nam, cu thé loai Cypa lacdurongana Brechlin, 2019 véi mau chuan 12 c4 thé cai
dugc thu & d cao 1500m & VQG Bidoup- Nui Ba, Lam Pong va phan loai Eupanacra

busiris centrovietnama Brechlin, 2019 véi mau chuén ca thé duc & d6 cao 1300m tai
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Tay Giang, Quang Nam [163, 164].

Eitschberger & Nguyen (2021) di cong bd mot loai méi thudc gidng
Marumba Moore, 1882 1a Marumba thanhhaae Eitschberger & Nguyen, 2021 véi
mAau chuan 13 c4 thé cai thu duoc & d cao 1460 m tai lang Ta Phin, Lao Cai. Loai
nay c6 hinh thai ngoai rat gidng voi lodi Marumba saishiuana Okamoto, 1924. Thong
tin vé giai doan trudc truong thanh va ciy chi duge ong mé ta kém theo trong bai
bao [165].

Haxaire et al. (2021) da ghi nhan phan loai m&i Dahira obliquifascia siamensis
Melichar & Haxaire, 2021 & mién bac va mién trung Viét Nam bao gdm cac dia diém
sau Sapa (Lao Cai), Tay Giang (Quang Nam), nui Ngoc Linh (Kon Tum) va VQG
Bach M3 (Thira Thién Hué) [107].

Haxaire & Melichar (2024) da xem xét lai tinh trang phan loai va phan b6 hién
tai ctia loai Eupanacra malayana (Rothschild & Jordan, 1903) trén thé gidi. Dua vao
so sanh hinh thai ciia loai nay véi s6 lugng mau vat 16n & cac noi trén thé gidi, nhoém
tac gia da dé xuat giéi han phan bd cua loai Eupanacra malayana & dao Gia-va (Java)
va quan ddo Su-ding nho (Lesser Sunda Islands), trén luc dia chau A loai E. malayana
duogc thay thé bang loai méi Eupanacra laplume Haxaire & Melichar, 2024 va ¢ dao
Su-ma-tra 1a phan loai Eupanacra laplume diehli Haxaire & Melichar, 2024. Vi vay,
hién nay lodai FEupanacra malayana & Viét Nam thyc ra 1la loai
Eupanacra laplume Haxaire & Melichar, 2024 [166].

Nhin chung, cic nghién ciru vé phan loai ho Ngai chim & Viét Nam chii yéu 1a
céc cong bd vé loai méi va stra d6i tinh trang phan loai cia mot sd gidng hodc loai
trong ho Ngai chim ctia cac tac gia nudc ngoai. Viéc ing dung ma vach DNA trén
d6i twong ho Ngai chim da phan ciing do cac nha khoa hoc nudc ngoai cong bd, hién
nay c6 371 trinh ty ma vach DNA cua 127 loai thudc ho Ngai chim ¢ Viét Nam dugc
théng ké trén BOLD [167]. Nghién cuu vé khoa dinh loai ho Ngai chim ¢ Vi¢t Nam
tur trude téi nay chua duge quan tam. Vi vay, day 1a mot trong nhiing hudng nghién
ctru dbi voi cac nha nghién ciru ho Ngai chim trong tuong lai & Viét Nam.

1.2.2. Tinh hinh nghién civu vé phin bé va da dang ciia ho Ngai chim ¢ Viét Nam

Tinh hinh nghién ciru vé phéan bé ciia cdc lodi ho Ngai chim & Viét Nam

Céc nghién ctru vé phan bd ctia ho Ngai chim ¢ Viét Nam khong nhiéu, da
phén 1a két qua diéu tra toan bo khu hé buém & mot khu vuc trong do c6 thong tin vé
dia diém thu mAu cua céac loai ho Ngai chim ¢ mot VQG hodc khu BTTN ¢ Vi¢t Nam.

Truong (2004) da ghi nhan c6 39 loai ho Ngai chim tai VQG Tam Ddo, tinh
Vinh Phuc [168].

Tran Thiéu Du & cs (2011) trong béo co két qua diéu tra con tring ¢ tram Pa
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dang sinh hoc M¢é Linh tinh Vinh Phtic da ghi nhan 880 loai thudc 92 ho cua 10 bo
con trung, trong do c6 170 loai thudc 11 ho ngai véi 40 loai ho Ngai chim cua 22
giong. Day 1a danh sach con tring dau tién tai tram DPDSH Mé Linh, ciing nhu danh
sach céc loai hg Ngai chim déu tién tai khu vuc nay [169].

Hoang Vil Tru & cs (2011) trong chuyén diéu tra bd Canh vay doc cung duong
Ho6 Chi Minh qua khu vyc Tay Nguyén di ghi nhan dugc 259 loai thudc 27 ho trong
do6 co6 89 loai cua 8 ho budm ngay va 170 loai thudc 19 ho ngai véi 23 loai ho Ngai
chim tai 4 tinh bao gdm Kon Tum, Gia Lai, Pak Lik va Pak Néng [170].

Pham Héng Théi & cs (2013) da ghi nhén 1068 loai thude 71 ho cua 9 bd cén
tring & VQG Phia Oic - Phia Pén tinh Cao Bang. Trong d6, 544 loai Canh vay véi
10 ho buém ngay va 18 ho ngai, cu thé ho Ngai chim ghi nhan dugc 46 loai 1a ho
ngai co ) lugng loai 16n thtr 4 trong phan bd ngai thu thap duoc tai khu vuc nghién
cuu [171].

Pham Thi Nhi & cs (2015) trong nghién ctru da dang sinh hoc va phan b con
trung tai VQG Ba Bé da ghi nhan 14 loai ho Ngai chim c6 phan b6 tai hé sinh thai
nui da voi va rimg thuong xanh dat thap [172].

Pham et al. (2019, 2021) da c6 cac béo céo vé con tring dau tién tai hai khu
vuc 14 Trang An tinh Ninh Binh va,quan dao Trudong Sa tinh Khanh Hoa trong d6 c6
ghi nhin vé ho Ngai chim cy thé 29 loai & Trang An va 4 loai trén quan dao Trudng
Sa. Pay 1a mot trong nhimg nghién ciru vé ho Ngai chim dau tién & cac khu vuc it
dugc nghién ciru vé con tring noéi chung [173, 174].

Nhu vy, cac nghién ctru thanh phan loai ho Ngai chim & Viét nam méi chi 1a
tap hop cac nghién ctru nhé 1é va rai ric & mot s6 VQG va khu BTTN. Cac nghién
ctru c6 tinh chit tap trung trén quy mo 16n ctia mot khu vuce dia 1y con chua nhiéu.
Do vy can c6 nhiing nghién ctru diéu tra c6 tinh tong thé dé cap nhat vé phan bd cua
ho Ngai chim ¢ Vi¢t Nam.

Tinh hinh nghién ciru vé da dang ciia cdc lodi ho Ngai chim & Viét Nam

Céc nghién ctru vé da dang ho Ngai chim & Viét Nam dugc mot s tac gia danh
gid mirc 6 bién dong quan thé loai dya trén do cao va sinh canh tai khu vyc nghién
ctru thuoc mét VQG hodc khu BTTN ¢ Viét Nam. Ngoai ra ciling c6 mot sb nghién
ctru vé giai doan trude trudng thanh va ciy chu ctia mot s6 loai ho Ngai chim duoc
nhan nuoi tir mau vat thu thap duoc tai Viét Nam boi tac gia nude ngoai.

Eitschberger & Nguyen (2012-2016) da c6 nhiing mo6 ta va hinh 4nh minh hoa
vong doi ciia mot sd loai ho Ngai chim ¢ Viét Nam nhu  Marumba dyras (Walker,
1856), phan loai Phyllosphingia dissimilis berdievi Zolotuhin & Ryabov, 2012;
Clanis undulosa gigantea Rothschild, 1894; Dolbina inexacta (Walker, 1856);
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Langia zenzeroides Moore, 1872; Clanis bilineata (Walker, 1866); Marumba
cristata (Butler, 1875) va Polyptychus trilineatus Moore, 1888 [175- 182].

Bui Minh Héng & Phan Hong Nhung (2015) d3 ¢ béo cdo vé thanh phan loai
Ngai chim tai Mau Son, tinh Lang Son bao gém 25 loai thudc 16 gidng trong d6 chi
ra 2 gidng c6 d da dang cao nhét 1a Acosmeryx va Theretra, ngugc lai giébng Agrius,
Ampelophaga va Langia c¢6 d6 da dang thap nhat. Pong thoi tac gia ciing chi ra su
bién dong quan thé ciia cac loai ho Ngai chim theo mua véi s6 luong ca thé va loai
16n nhat vao mua he va suy giam rd rét vao mua dong [183].

Tran Anh Vii (2016) ghi nhan 24 loai Ngai chim tai khu vire Ba Hon, Hon Pt
tinh Kién Giang, trong do c6 6 loai ghi nhan md&i cho khu vuc phia Nam 1a Ambulyx
clavata, Ambulyx moorei, Cypa decolor, Acherontia styx, Meganoton nyctiphanes va
Cerberonoton (Meganoton) rubescens. Tuy nhién, loai 4. clavata hién tai khong c6
phan bd ¢ Viét Nam, su ghi nhan cta loai can c¢6 nghién ctru thém [184].

Bui Minh Hong & Quyén Thi Sen (2018) cong bd danh sach 134 loai Ngai caa
12 ho tai VQG Tam Pao, tinh Vinh Phiic. Két qua ghi nhan duoc 26 loai cua 15 giéng
Ngai chim tai khu vic nay. Bao cdo ciing dua ra cac so sanh va danh gia vé do da
dang loai gifta cac ho Ngai tai 4 diém thu miu & VQG Tam Pao [185].

Toém lai, nhitng nghién ciru vé da dang loai ho Ngai chim méi chi & quy mé

nhd, chua c6 cac nghién ctru rong hon vé ca khu h¢ Ngai chim ¢ Viét Nam.
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2.1. Poi twong nghién ciru
Céc loai thudc ho Ngai chim (Sphingidae) ¢ giai doan truong thanh thudc phan
bd Ngai (Buom dém, Heterocera), b Canh vay (Lepidoptera) & Viét Nam.

2.2. Phuong phap nghién ctru

2.2.1. Thoi gian nghién ciru
Nghién ciru duoc tién hanh tir thang 12 nim 2019 dén thang 05 nam 2024.
Ngoai ra ching toi ciing sir dung cac két qua nghién ctru c6 thu thap mau vat & mot
s6 VQG va khu BTTN ciia chung toi trude day tir nam 2009 - 2019,
2.2.2. Khu vuwc nghién cuu
Nghién ctru thu thap mau vat ngoai thuc dia dugc tién hanh tai 31 khu vuc
nghién ctru thudc 21 tinh thanh va 2 thanh phd 16n 1a Ha Noi va HO6 Chi Minh & Viét
Nam. So dd vi tri ciia timg khu vuc thu mau duoc thé hién ¢ bang 2.1 va hinh 2.1.

Bang 2.1. Thoi gian va dia diém thu thip miu vat ngoai thuc dia

STT Khu Vgc thu Toa db dia Iy Dai cao | Thoi gian thu di:l;;'lir
mau (m) mau n
nhién
1 | TaLién Trai 22027°15"N 2400 9-12/6/2020 | Tay Béc
(Lai Chau) 103°33°3”E Bo
2 | VQG Hoang | Tram To6n (22°20°44”N; 1600- 4,6/20009, Tay Bic
Lién 103°46°317E) 1900 5-6/5/2016, B
(Lao Cai) Nha gd (22°20°52”N 15-20/5/2017,
103°46°20”E) 8/2018,
Cong trdi (22°20°29”N 25-30/10/2020
103°48°347E)
Cat Cat (22°19°41”N
103°49°58”E)
3 | Vin Ban 22°3°52”N 900 16/5/2014 | Tay Béc
(Lao Cai) 104°1°8”E Bo
4 | VQG Phia 22°35°8”N 1000- 1-6/5/2016 Pong
Oic-Phia 105°52°1”E 1200 | 19-24/8/2017 | Bac Bo
Pén 22035°33"N 19-24/8/2018
(Cao Bang) 105°51°177E 1-7/7/2020
5 | Mau Son 21°50°59”N 1000- 9/8/2009, Pong
(Lang Son) 106°52°48”E 1200 13/6/2016, | Bac B
6-8/11/2020
6 | Khu BTTN 21°08°45”N 500-600 |  3/8/2013, DPong
Pong Son - 107°5°147E 5/2014, Bic Bo
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Ky Thuong 21°11°9”N 23-27/7/2020
(Quéng Ninh) 107°10°25”E

7 | Khu BTTN 21°10°12”N 1068 11/6/2016 Pong
Tay Yén Tur 106°43°57”E 7/2019 Bic Bo
(Bic Giang)

8 | VQG Tam Tram kiém 1am 500- 17/10/2008, Pong
Pao (21°27°34"N 1000 4/2010, bang
(Vinh Phuc) 105°38°28”E) 25/10/2012, song

Tram ctru ho Gau 1-3/6/2013, | Hong
(21°25°25"N 20-23/6/2017,
105°37°32”E) 11-13/7/2019

Subi Pa voi
(21°27°36”N
105°38°27"E)

9 | Tram PDSH 21°23°3”N 400-500 | 10-16/4/2016, | Pong
Mgé Linh 105°42°35"E 5/2019, bang
(Vinh Phuc) 1-8/8/2020 song

Hong

10 | Ha Noi 21°2°54”N 20 31/1/2020 Pong
105°48°3”E bang

song

Hong

11 | VQG Cuc DPong ngudi xua 300-400 | 22-26/4/2016, | Pong
Phuong (20°27°32"N 5/2017, bang
(Ninh Binh) 105°68°39”E) 6/2018, 30/4- | song

Ho6 Mac 8/5/2019, Hong
(20°16°20”N 3/2022
105°41°10”E)

Tram kiém 1am
(20°21°6”"N
105°36°10”E)
Bong
(20°20°58”N
105°35°38”E
Cong Vuon
(20°17°39”N
105°40°3”E

12 | VQG Pu Mat Thac Kém 500-900 5/2009, Bic

(Nghé An) (18°57°24”N 2-13/5/2017, | Trung
104°41°04”E) 4-14/6/2018, B

Céau Khe Choang




29

(18°37°39”N
104°41°38”E)
Khe Ngang
(18°56°07”N
104°37°14”E)
Cubi duong Khe Ngang
(18°55°38”N
105°35°42”E
13 | Khu BTTN 18°4°30”N 500 10-15/6/2017 Bic
Ké Go 105°58°20”E Trung
(Ha Tinh) B0
14 | VQG Phong 17°29°45”N 136 27/5-4/6/2022 Bic
Nha - K¢ 106°17°29”E 3-10/8/2022 Trung
Bang Bo
(Quang Binh)
15 | A Luéi 16°13°54”N 700 20-23/5/2009 Bic
(Thtra Thién 106°56°31”E Trung
Hué) Bo
16 | Khu BTTN Tram Huong Nguyén 843 | 20-27/5/2017, | Bic
Sao La (16°04°36”N 8-11/6/2018 Trung
(Thtra Thién 107°29°17”E) B¢
Hué) Ham chui
(16°06°14”N
107°26°53”E
17 | VQG Bach Kim Giao (16°11°71”N 800- 28-31/5/2017, Bic
Ma 107°51°36”E) 1400 3-7/6/2018 Trung
(Thira Thién Phong Lan Bo
Hué) (16°11°70”N
105°51°76”E
binh Bach Ma
(16°11°58”N
105°51°27”E
18 | Son Tra, ba 11°39°26”N 1000 | 30/4-3/5/2024 Nam
Ning 109°9°2”E Trung
Bo
19 | VQG Song Déeo Lo Xo 500-700 | 19-21/5/2020 Nam
Thanh (15°15°48”"N Trung
(Quang Nam) 107°43°48”E) Bo
Tram Khe gitra
(15°39°33”N

107°36°18”E)




30

20 | Pik Glei 15°8°10”N 1053 30/4- Tay
(Kon Tum) 107°8°40”E 10/5/2019 Nguyén

21 | Kon Plong 14°39°20”N 1226 3-7/5/2016 Tay
(Kon Tum) 108°25°43”E 4-7/6/2019 Nguyén

22 | Tu Mo Réng 14°49°20”N 2200 | 20-23/4/2016 Tay
(Kon Tum) 107°56°40”E Nguyén

23 | Khu BTTN 14°28°12”N 1097 6-12/5/2016 Tay
Kon Chu 108°34°27"E 25-29/5/2019 | Nguyén
Réng (Gia
Lai)

24 | VQG KonKa Bo ké P4 tring 871 29/5-3/6/2019 Tay
Kinh (Gia 14°12°55”N Nguyén
Lai) 108°17°01”E

Bii Nai (14°13°14”N
108°18°32”E)

25 | Khu BTTN 11°17°45”"N 780 13/4/2016 Nam
Hon Ba 106 °46°44”E 15/5/2016 Trung
(Khanh Hoa) Bo

26 | Khu BTTN 12°11°07”N 920 | 14-20/10/2017,| Tay
Nam Nung 107°43°56”E 5-13/5/2020 | Nguyén
(Pik Nong) 12°10°59”N

107 °44°09”E
12°10°55”N
107°44°12”E

27 | VQG Hon Giao (12°11°10”N | 1500- | 7-8/12/2020, Tay
Bidoup-Nii 108 °42°53”E) 1700 | 27/4-4/5/2022 | Nguyén
Ba (Lam Giang Ly (12°10°58”N
Pong) 108 °40°49”E)

Thac Thién thai
(12°8°43”N
108°31°47”E)

28 | Di Linh (Lam 11°31°9”N 100 | 21-23/10/2017,| Tay
Pong) 107°45°38”E 13-18/5/2020 | Nguyén

29 | Thanh phd 10°49°9”N 10 25/1/2021 Péng
Hb Chi Minh 106 °46°55”E Nam Bo

30 | VQG Cat 11°27°48”N 170 10-12/5/2017 | Péng
Tién 107°27°40”E Nam Bo

31 | VQG U Minh 9°37°49”N 10 25-31/3/2024 Tay
Thuong 105°3°58”E Nam Bo
(Kién Giang)

Vi tri cac diém thu mau Ngai chim ho Sphingidae dugc thé hién trong hinh 2.1.
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Trung Québe

fUsw—") fe

Hinh 2.1. Céc khu vyc thu mau Ngai chim & céc tinh Viét Nam
Ghi chi: * chi khu vic thu mau, A chi khu vyc thu mau boi dong nghiép
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2.2.3. Phwong phap nghién ciru phdn loai ho Ngai chim

- Bdy deén: d6i v6i loai bi thu hat boi 4nh sang dén, phuong phap nghién ctru
va thu thap miu vat d3 dugc cong bd trong bai bao ctia Duwe et al. (2022) (Bai bao
s0 4 trong Danh muc cong trinh lién quan dén luan an).

By dén 1a mot tim phong vai trang c6 kich thudc 2 x 2 mét, mot bong deén
cao ap cb cong suét 16n (250 watt) dit trudc tam phong dé 1ap bay dén thu mau.
Ngudn dién 220 von tir may phat dién. Bdy dén duogc dit ¢ bia rimg, ven dudng o bia
rimg hay trong rimg, khoang trong trong rimg noi ¢6 tim nhin thoang dé cé thé thu
hut con tring bay dén. Thoi gian dat bay dén tir 17h00 dén 23h00, hodc dé qua dém
to1 rang sang ngay hom sau. Ngai chim sau khi bi thu hit bédi anh sang dau trén phong
vai, miu vat dugc thu bang vot con trung hay truc tiép bang tay.

- Vot ¢én tring: 61 voi mot s6 loai bay ban ngay.

CéAu tao cta vot bao g@)m can c6 d6 dai khoang 3-5 m, vong vot c6 duong kinh
30-40 cm va tai vai c¢6 chiéu dai khoang 60 cm. Str dung vot dé thu bat cac ca thé
truong thanh dang bay ti do & nhitng cum hoa ctia cdy bui nhé hodc cdy day leo dé
hat mat hoa vao thoi gian sang sém hoic chang vang t6i. Tap tinh cua céc loai nay

thuong bay nhanh va lugn quanh cac cum hoa khi hat mat.

| ;,:‘,‘»‘. \' _. =
Hinh 2.2. Phuong phap biy dén  Hinh 2.3. Phuong
- Phwong phdp ké thira

phép vot con trung

Ngoai viéc thu thap mau truc tiép ngoai thuc dia, nghién ctru sinh con tiép
nhan, ké thira cac mau vat duogc thu thap bdi cac déng nghiép, hién dang duoc luu
gilr tai Bao tang Thién nhién Viét Nam, Vién Han 1am Khoa hoc va Cong ngh¢ Vit
Nam.

- Phuwong phdp xir Iy va bdo quan mdu vt thuéc ho Ngdi chim

Phwong phép xir Iy mdu thye dia: mau vat sau khi thu thap tir biy dén hoic
vot con trung, dugc tiém dung dich Ethyl acetat 99% hoac dung dich Amoniac vao
dot nguc thir hai cho dén khi mAu vat bi cang cac co, dung panh gép mau cho vao ti
budm va dit vao hdp co chira hat hit 4m va bang phién. Pdi véi cac miu dé nghién

ctru DNA, mau co chan con twoi bao quan trong con 96°, sau d6 giit & nhiét do lanh



33

-20°C néu c6 diéu kién. Cac thong tin vé mau duoc ghi trén phong bi bao gdm: ngay
thang, dia diém thu thap mau vat, nguoi thu mau va s6 hiéu thyc dja.

Phwong phdp xit Iy mdu trong phong thi nghiém: mau vat sau khi duoc thu
thap ngoai thuc dia dugc chuyén vé phong thi nghiém dé xir 1y thanh tiéu ban phuc
vu cho dinh loai va trung bay. Mau vat duoc cing canh va dinh hinh, ddi véi cac mau
d3 kho can lam am bang hoi nuéc trude khi dinh hinh. Trudc khi cing canh can tién
hanh 1am mém mau vét st dung hop nhua bang cach dat 10p gidy tham dudi day hop,
d6 nude lam am gidy sau d6 dat vat mau 1én va day kin nap lai. Thoi gian 1am mém
mau c6 thé tir 1-3 ngay tiy theo kich thudc va phuong phap lam mém mau. Sau khi
d3 1am mém vat mau, dung kep con tring kep vao nguc vat mau dé 1dy mau ra khoi
hop. Tach canh ra va sir dung kim con tring sd 2 hodc s6 3 cim vao gitta d6t nguc
thir hai sau d6 ghim vao khe giita cua gia buém. Kim phai duoc c¢am thang goc 90°
s0 voi truc co thé, 1/3 chiéu dai cta kim & trén con 2/3 & dudi co thé con trung. Sau
khi d3 cdm mAu xudng gi, tach canh nhe nhang va dung miéng gidy can dé c6 dinh
va lam phang canh sau d6 ¢6 dinh bang kim xudng gia mau. Cim cé hai bén canh sao
cho mép sau ctia canh trudc vudng goc voi co thé, ddy canh sau 1én sat véi canh trude
dé c6 thé thdy dugc hau hét canh sau. Dung kim dé c¢6 dinh rau va bung. Lam kho
mau da cb dinh bang tu sy ¢ nhiét d6 50°C trong vong 24 gid dén 48 gio. Sau khi
mAau da kho, nhe nhang thio g& ghim va nep cing mau ra, can can than ddi véi rau
clia mAu vat vi chiing rat dé gay. Mdi tiéu ban déu duoc gin nhin gém thong tin vé
dia diém, toa do, do cao, ngady thu va nguoi thu mau. Chup anh, bdo quan va luu trit
mau vat trong hp tiéu ban.

Phwong phap bao quan: cac tiéu ban thudc ho Ngai chim dugc luu trir trong
hop con tring ¢ nap kinh kin bén trong dat bang phién dé chong mbi mot. Hop con
trung chua tiéu ban dugc bao quan trong phong mau cua Bao tang Thién nhién Viét
Nam & nhiét d6 18 °C va d6 am 45%. Cac mau dé nghién ctru DNA dugc dung trong
6ng eppendoft 1.5ml co chira con tuyét ddi va bao quan trong tii 4m sdu tai Phong thi

nghiém cua Bédo tang Thién nhién Viét Nam.

Hinh 2.4. Mau tiéu ban Hinh 2.5. Mau nghién ciru DNA
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- Phuwong phap dinh logi
+ Céc thuat ngir st dung cho vi¢c mo ta cac dac diém hinh thai dang truong

thanh va cac by phan ctia bd phan sinh duc duc ho Ngai chim trong hinh 2.6-2.13
theo Bell & Scott, 1937 va Hundsdoerfer & Kitching, 2020 [1, 2]. Thuat nglt theo
tiéng Viét dya theo Vii Van Lién & Vii Quang Con, 2021 [3].

Rau dau

Mat kép

Canh trwéc

Canh san

I4

Hinh 2.6. Ciu tao co thé dang trudng thanh (4nh: Lé Quynh Trang)
Voi hat/Ludi Gée riu diu
Xc bi¢n ham dudi

Mai trén

/ Mit kép

A A
Goc voi

Xic bién méi dudi

Hinh 2.7. Ciu tao dau: a) nhin tir phia trén, b) nhin tir phia bén
(ngudn: Bell & Scott, 1937)

Long cam gide " pét 3
pét 1

——Dbt2

1 mm

Hinh 2.8. Ciu tao xtic bién moi dudi nhin tir phia trong
(ngudn: Hundsdoerfer & Kitching, 2020)
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PM1-PMS: Céc duomg trung tuyén ngang PMB
Bhuimg gilta Viing giira sit mép ngoai

Canh truéc Chém 6 cinh
Viing sit gdc

Budmg gilra sit mép ngodi

Géc canh

Vung giira sdt gbc

Duimg gitra st gbe

Mobe canh

Canh sau

Gic canh

Viing giira sit ghe

Duimg giira sat gic

Hinh 2.9. Cac duong van ¢ mit trén canh (ngudn: Hundsdoerfer & Kitching, 2020)

Dinh cénh

X [P Ly
R = \\)a‘s

B e —/
< 7 re

Ciinh trudge

Hinh 2.10. C4u tao cac mach canh (ngudn: Hundsdoerfer & Kitching, 2020)



D6t chuyén

Hinh 2.11. Cu tao cta chan (ngudn: Hundsdoerfer & Kitching, 2020)

g

Long cling
/ Mong
/Dém mon

%

Gai chan

Hinh 2.12. Cu tao d6t cudi ban chan (ngudn: Bell & Scott, 1937)

-7 Dau moéc

Duong cu

Hinh 2.13. C4u tao bd phan sinh duc duc (nguén: Hundsdoerfer & Kitching, 2020)
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+ Cac loai hg Ngai chim dugc dinh loai dya trén cac dac diém hinh thai ngoai
dang truong thanh nhu hinh 2.6-2.12. Di voi cac mau vat ¢ dic diém hinh thai
ngoai gén nhau, cac dic diém bo phan sinh duc duc duoc su dung dé dinh loai loai.
B phan sinh duc duc duoc tach theo phuong phap ctua Clarke (1941) va Robinson
(1976) [186, 187] dong thdi c6 bd sung mot s6 bude nhur sau:

Budc 1. Tach phﬁn bung ctia mau vat tir dbt bung 7.

Budc 2. Lam mém cic mé m& va mang bung bang dung dich KOH 10% &
60°C trong 30 - 60 phut.

Budc 3. Loai bé cac mé mém bang cach sir dung kep manh va chéi min dudi
kinh hién vi soi néi.

Budc 4. Tach bg phan sinh duc duc tir bung: stir dung kep nhon gitr phﬁn bung,
dung kéo nho dé mé mang bung & mép bén ctia bung tir d6t bung 1. Sau d6, mo mang
bung va kéo bd phén sinh duyc ra. Tiép tuc dung cho6i min dé 1am sach mang bung bén
trong.

Budc 5. Tach duong cu (aedeagus hoac phallus): dung kep nhon kéo duong
cu ra phia sau cua valvae va khoi 10p mang ngoai ndi véi juxta. Str dung kéo cat 16p
mang tai gan dinh cia juxta.

Budc 6. Dinh hinh va nhuém mau cac ciu tric bd phan sinh duc: Nhuom mau
v6i Eosin 3% trong 20 gidy. Pinh hinh lan luot trong con 70% va 100% trong 40-60
phut.

Budc 7. Lam tiéu ban: tiéu ban dugc ép bang lamen trén lam kinh, duoc cb
dinh bé‘mg keo dén lam kinh chuyén dung. Vi tri dat bd phan sinh duc duc nhu sau:
bd phan sinh duc dugc dat phia bén trén va duong cu dat ¢ phia dudi song song voi
chiéu dai ctia lam kinh.

Budc 8. Gin nhan cho miu tiéu ban. Cac miu bd phan sinh duc khong 1am
tiéu ban c6 thé duoc bao quan trong dung dich Glycerin.

+ P6i véi cac mau vat khong thé dinh loai chinh xac bang hinh thai hoc: ma
vach DNA dugc su dung dé dinh danh cho mau vat. Trong nghién clru nay, hai loai
c6 hinh thai d& nham 13n cta gidng Cechetra c6 phan bd ¢ Viét Nam duoc dinh loai
béng ma vach DNA nho sy h trg ctia du an VIETBIO (Duwe et al., 2022).

Quy trinh xac dinh ma vach DNA duoc thuc hién nhu sau:

Budc 1: Tach chiét va tinh sach DNA tong s

Budc 2: Nhan doan gen CO1 bang phan tng PCR

Budc 3: Giai trinh ty san pham PCR

Budc 4: So sanh két qua trinh ty véi trinh tu ctia cac loai c6 sin trén ngan hang
gen (Genbank hodc co s¢ dir li¢u cia BOLD) kém theo dang ki ma vach cho trinh tu
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trén ngan hang Genbank hoac BOLD.

Céc bude cu thé nhu sau: tich DNA tong s6 st dung bo kit DNeasy Blood and
Tissue cia hing Qiagen. Khuéch dai gen CO1 véi chu trinh PCR gdm céc budc sau:
(1) khoi dau 94°C trong 60 gidy, lip lai 35 1an budc 2,3 va 4; (2) bién tinh & 94°C
trong 40 gidy; (3) gin moi & 45°C trong 40 gidy; (4) kéo dai & 72°C trong 60 gidy;
(5) kéo dai 1an cudi ¢ 72°C trong 6 phat. San pham PCR dugc kiém tra thong qua
dién di trén ban gel agarose 0,9%, dugc danh dau bﬁng thudc nhuém an toan va chup
anh UV. Tinh sach san pham PCR bang b6 kit QIAquick PCR Purification cta hing
Qiagen (Puc). San pham PCR sau tinh sach chuyén dén cong ty Macrogen dé giai
trinh ty. Ké qua giai trinh ty dugc két hop voi cac phian mém tin sinh:
ChromasPro2.1.10, so sanh céc trinh ty cong bd trén Genbank hoic BOLD, dung
phan mém Mega X sap xép thang hang, so sanh trinh ty Clustal W xay dung cay tuong
dong bang phuong phap Maximum likehood, dya vao nhém ddi chimg (outgroup),
voi gia tri bootstrap 1.000 1ap lai [188].

Nghién ctru ma vach DNA sir dung cip mdi chung LCO1490 va HCO2198
vé6i cac thong s nhu sau:

Bang 2.2. Thong s6 cip mdi CO1 sir dung trong nghién ciru ma vach DNA

Ky hiéu Trinh tw moi (5°-3°) Tén | Nhiét | Kich
moi | dd thwée
bit ly

cip | thuyét
LCO1490 | GGTCAACAAATCATAAAGATATTGG | CO1 | 45°C | 658 bp

HCO2198 | TAAACTTCAGGGTGACCAAAAAATCA | CO1 | 45°C | 658 bp

Thong tin cac mau nghién ctru DNA duoc sir dung trong luan an dugc thé hién
trong bang 2.3.
Bang 2.3. Danh sich cic miu nghién ciru DNA thugc giong Cechetra & Viét Nam

- L?al;dlnh ‘danh so’ So l:l@ll Dia diém
bo bang hinh thai mau ’
1 Cechetra lineosa Tram kiém 1am Hon Giao, VQG Bidoup
HGO07 fe s T oA A
- Nu1 Ba, Lam Dong
2 Cechetra lineosa Tram kiém 1am Hon Giao, VQG Bidoup
HGO08 e 1A A
- Nu1 Ba, Lam Dong
3 Cechetra lineosa Tram kiém 1am Hon Giao,VQG Bidoup
HG10 fe s T oA A
- Nu1 Ba, Lam Dong
4 Cechetra lineosa HG14 Tram kiém 1am Hon Giao, VQG Bidoup
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- L?al;dlnh ‘danh so’ So l:l@ll Dia diém
b0 bang hinh thai mau ’
- Nti Ba, Lam Pong
5 Cechetra lineosa Tram kiém 1am Hon Giao, VQG Bidoup
HG18 By T A A
- Nu1 Ba, Lam Dong
6 Cechetra lineosa Tram kiém 1am Hon Giao, VQG Bidoup
HG20 By T A A
- Nu1 Ba, Lam Dong
7 Cechetra lineosa HG22 Tram kiém 1am Hon Giao, VQG Bidoup
- Nti Ba, Lam Pdng
8 Cechetra lineosa HG4 Tram kiém 1am Hon Giao, VQG Bidoup
- Nti Ba, Lam Pdng
9 Cechetra lineosa Tram kiém 1am Hon Giao, VQG Bidoup
HG25 By T A A
- Nu1 Ba, Lam Dong
10 | Cechetra lineosa Tram kiém 1am Hon Giao, VQG Bidoup
HG37 C oA T A A
- Nu1 Ba, Lam Dong
11 | Cechetra lineosa Tram kiém 1am Giang Ly, VQG Bidoup
GL10 fe o T oA A
- Nu1 Ba, Lam Dong
12 | Cechetra lineosa Tram kiém 1am Giang Ly, VQG Bidoup
GL23 fe o T oA A
- Nu1 Ba, Lam Dong
13 | Cechetra lineosa SDO2 Son Boong, VQG Phong Nha - K¢
Bang, Quang Binh
14 | Cechetra lineosa CBOS Khu BTTN Phia Oéc-Phia Bén, Cao
Bang
15 Cechetra lineosa CBO6 Khu BTTN Phia Oéc - Phia Bén, Cao
Bang
16 | Cechetra lineosa CBOS Khu BTTN Phia Oéc-Phia Bén, Cao
Bang
17 Cechetra HGp3 | Tram kiém 1am Hon Giao, VQG Bidoup
subangustata - Nti Ba, Lam Pdng

Cac mau nghién ctru nhan gen CO1 duoc Blast trén NCBI va so sanh véi 10

trinh ty cua loai da cong bd trén Genbank (www.ncbi.nlm.nih.gov) véi loai ngoai

nhom 1a Acherontia lachesis. Cac ma sd trén Genbank duoc thé hién ¢ bang 2.4.

Bang 2.4. Thong tin ciia 11 trinh tw di cong bo trén Genbank dwoc sir dung
trong nghién ctru

Ma hiéu

TT Tén khoa hoc cia loai Ghi chu
Genbank
1 C. subangustata IN677799
2 C. subangustata KP720043
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Ma hiéu
TT Tén khoa hoc cia loai Genbank Ghi chu
3 C.lineosa KC182176
4 C.lineosa IN677795
5 C.lineosa KY962521
6 C.lineosa MF802856
7 C.lineosa MF052467
8 C.lineosa KC182183
9 C.lineosa KC182180
10 | C.lineosa KC182176
11 | Acherontia lachesis MG783981 Loai ngoai nhom

+ Dinh loai tén khoa hoc dua trén céc tai li¢u ctia Rothschild & Jordan (1903),
Bell & Scott (1937), Kitching & Spitzer (1995), Zolotuhin & Ryabov (2012) va trang
web Sphingidae Taxonomic Inventory (Kitching, 2024) [1, 6, 26, 67, 146].

+ Khoa dinh loai dugc xay dung theo hinh thirc khoa nhi phan dya trén dac
diém hinh thai cia cac loai thu duoc trong nghién ciru nay va dua trén dic diém mo
ta gdc cac loai khong thu duoc mau ddng thoi c6 ké thira khoa phan loai cua Bell &
Scott (1937) [1]. Sap xép cac taxon theo hé théng cua Kitching ef al., 2018 [97].
2.2.4. Phwrong phdp nghién ciru vé phan bo va da dang ciia ho Ngai chim
2.2.4.1. Phwong phdp nghién ciru phdn bé ciia ho Ngai chim theo viing dia Iyt nhién

Theo Atlas dia Iy Viét Nam (2024) [189], lanh tho Viét Nam duoc chia thanh
8 vung nhu sau:

-TAy Bic B§: 1a ving mién nui phia tdy ciia mién Bac Viét Nam c6 chung
duong bién giéi voi Lao va Trung Qudc. Pia hinh Tay Béc nii cao va chia cit sau,
c¢6 nhiéu khéi nti va day nidi cao chay theo huéng Tay Bac-Dong Nam. Day Hoang
Lién Son dai t6i 180 km, rong 30 km, véi mot sé dinh nii cao trén tir 2800m dén
3000m. Tay Biac Bo nam trong mién khi hau phia Bic, chiu tac dong cua gié mua
Pong Bic, nhiét d6 trung binh niam trén 20°C, c¢6 lwong mua twong ddi 16n, thang
mua cyc dai 13 thang 8 trong nam. Ving Tay Bic Bo gém 6 tinh thanh: Hoa Binh,
Son La, Dién Bién, Lai Chau, Lao Cai, Yén Bai.

Khu vuc nghién ctru cua luén an: Ta Lién Trai (Lai Chau), VQG Hoang Lién
(Lao Cai), Khu BTTN Van Ban (Lao Cai).
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-Pong Bic Bo: 12 vung 1anh tho ¢ phia dong bac Bac B va ¢ hudng bac ving
Péng bang song Hong. Ving dong bic dugc gidi han vé phia bac va dong boi dudng
bién gidi Viét - Trung phia tay, thuc chat dy 1a ria ciia cao nguyén Van Nam. Dong
Bic Bo nam trong ving khi hau nhiét déi gié mua 4m nhung vi dia hinh cao, lai c6
nhiéu day nuai hinh canh cung mo ra ¢ phia bic, chum dau vé Tam Pao, vao mua
Dong co gio6 Bic thdi manh, rat lanh, con mua hé mat mé. Vung Bong Bic hién nay
g6m 9 tinh: Phu Tho, Ha Giang, Tuyén Quang, Cao Bﬁng, Bic Kan, Thai Nguyén,
Lang Son, Bic Giang, Quang Ninh.

Khu vuc nghién ctru ctia luan an: VQG Phia Oéc - Phia Pén (Cao Bang), Mau
Son (Lang Son), khu BTTN Déng Son - Ky Thugng (Quang Ninh), khu BTTN Tay
Yén Tir (Bic Giang).

- Pong bang song Hong: 13 khu vuc ha luu séng Hong va song Thai Binh, co
dia hinh dong bang thip dan tir Tay Bic xuéng Pong Nam. Khi hau dic trung cia
ving Pong bang song Hong 13 khi hau nhiét d6i 4m gié mua c6 mua dong lanh do
anh hudng cia gié mua Pong Bic. Pong bang song Hong bao gdm 9 tinh va 1 thanh
phé: thanh phd Ha Noi, Hai Phong, Vinh Phuc, Bac Ninh, Hai Duong, Hung
Yén, Thai Binh, Hd Nam, Nam Dinh, Ninh Binh.

Khu vuc nghién ctru cua luan an: VQG Tam Dao (Vinh Phuc), Tram BPDSH
Mé Linh (Vinh Phic), thanh phé Ha Noi, VQG Cuc Phuong (Ninh Binh).

- Bic Trung B§: 1 khu vuc kéo dai hep tir Thanh Hoa t6i phia bac day nui
Bach Ma. Lanh tho hep ngang, dia hinh bj chia cat phirc tap boi cic con sdng va diy
nti ddm ngang ra bién. Phia T4y 1a ving nti va go doi thudc dai Trudng Son Bic,
tiép dén 1a dai dong bang nho hep & giira va cudi cing dai cat, con cat ven bién. Khi
hau nhiét d6i gié mua am nhung khac nghiét nhat so vé6i cac ving trong nude, mua
dong it lanh mua nhiéu, mua ha kho nong, nhiéu thién tai nhu bio, 1i lut, gi6 phon
Tay Nam, han han. ving Bac Trung Bo hién nay bao gém 6 tinh: Thanh Hoa, Nghé
An, Ha Tinh, Quang Binh, Quang Tri, Thura Thién Hué.

Khu vuc nghién ctru cua lusn an: VQG Pu Mat (Nghé An), Khu BTTN Ké G
(Ha Tinh), VQG Phong Nha - K¢ Bang (Quang Binh), A Lu¢i, khu BTTN Sao La
VQG Bach M3 (Thira Thién Hué).

- Nam Trung B9 (hodc duyén hai Nam Trung B9): 1a khu vuc kéo dai tr Ba
Néng dén Binh Thuén. Dia hinh niii, go & phia tiy, dong bang hep & phia dong bi chia
cit boi nhidu ddy nai ddm ngang sat bién, bd bién khic khuyu c6 nhiéu viing vinh.
Khi hau nhiét d6i gié mua, gié mia Poéng Bac khi thoi dén day thuong suy yéu di do
bi chan lai boi day Bach Ma, mua he xuét hién gi6 mua Tay Nam thdi manh tir vinh

Thai Lan va tran qua diy nai Trudng Son gay ra thoi tiét kho nong cho toan bo khu
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vuc. Thoi tiét & day thuong nong am va cé lugng mua 16n. Ving nay bao gdm 8 tinh
va 1 thanh phé: thanh phé Pa Nang, Quang Nam, Quang Ngii, Binh DPinh, Khanh
Hoa, Pha Yén, Ninh Thuén va Binh Thuéan.

Khu vuc nghién ctru cua luan 4n: Son Tra (Pa Nang), VQG Song Thanh
(Quéang Nam), khu BTTN Hon Ba (Khanh Hoa)

-Tay Nguyén: nim & phia tiy cta lanh thd duoc bao quanh bdi nhitng diy nui
hiém tro. Phia déng giap voi ving duyén hai Nam Trung Bo, Pong Nam B phia
nam, Lao va Campuchia phia tay. Pay la vi tri dia ly rat dic biét, 1a diém nbi gitra ba
quéc gia Viét Nam, Lao va Cam-pu-chia. DPa dang vé dia hinh, vé&i cac ddi nti, cao
nguyén, thung liing, thac nudc va hd nude. Khi hdu mang tinh chat can xich dao. Do
anh huong ctia d cao nén cic cao nguyén cao 400—500 m khi hau twong ddi mat va
mua nhiéu, riéng cao nguyén cao trén 1000 m c6 khi hau mat mé quanh nam, dic
diém ctia khi hau ndi cao. Tdy Nguyén gom 5 tinh: Kon Tum, Gia Lai, Pak Lik, Dik
Nong va Lam Pong.

Khu vyc nghién ciru ciia luan an: Dik Glei, Kon Pléng, Tu Mo Réng (Kon
Tum), khu BTTN Kon Chu Rang, VQG Kon Ka Kinh (Gia Lai), khu BTTN Nam
Nung (Pik Nong), VQG Bidoup-Nui Ba, Di Linh (Lam Pong).

- Pong Nam B§: 1 ving lanh thd gdm phia bac giap Cam-pu-chia, phia nam
- tdy nam giap v6i TAy Nam B9, phia bic - dong bac giap bién Pong, phia dong giap
Tay Nguyén va Nam Trung B§. Pong Nam B¢ c6 dia hinh ban binh nguyén, trung
du va d6i nti thap dudi 1000m, bé mat thoai. P cao giam dén tir ty bac xudng dong
nam. BPong Nam B c6 dac diém cua vung khi hau cén xich dao voi nén nhiét do cao
va hau nhu khong thay doi trong nim. Ving Pong Nam Bo gom 5 tinh va 1 thanh
phé: thanh phé Ho Chi Minh, Ba Ria — Viing Tau, Binh Duong, Binh Phudc, D@)ng
Nai va Tay Ninh.

Khu vuc nghién ciru cta ludn an: thanh phé H6 Chi Minh, VQG Cat Tién
(Pdng Nai).

- Tay Nam B§: 13 phan lanh thd cyc nam cta Viét Nam, nam vé phia dong
nam ctia Cam-pu-chia, c6 mang ludi song ngoi day dic, véi nhiéu séng 16n nhu: song
Péng Nai, song Tién, song Hau. Pia hinh chu yéu 1a dat thip do phu sa bdi dép, co
mot s6 ndi thap & khu vuc mién tay tinh An Giang, mién Tay tinh Kién Giang. Khi
hau dic trung nhiét doi gié mua va can xich dao, nén nhiét 4am phong phii, 4nh nang
ddi dao, thoi gian btrc xa dai, nhiét d cao. Khi hau phan hoa theo mua rd rét 1a mau
mua tir thang 5 dén thang 11 va mua kho tir thang 12 t6i thang 4. Ving Tay Nam Bo
gdm 13 tinh, 1 thanh phé: thanh ph Can Tho, An Giang, Pong Thap, Long An, Tién
Giang, Vinh Long, Bén Tre, Tra Vinh, Soc Trang, Hau Giang, Bac Liéu, Ca Mau,
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Kién Giang.

Khu vyuc nghién ctru cua luan an: VQG U Minh Thuong (Kién Giang).

Phuong phap xdy dung ban d6 phan b cac loai thuc ho Ngai chim: ban d6
vé phan bd cua cac loai duoc xay dung trén nén ban dd ¢ sin va vi tri ciia cac ving
dia 1y tu nhién theo Atlas dia ly Viét Nam (2024) [189].
2.2.4.2. Phurong phdp nghién civu phin bé ciia ho Ngdi chim theo sinh cdnh

Cac loai sinh canh

Céc sinh canh nghién ctru ho Ngai chim dugc lya chon dya trén cac dang rung
khac nhau boi tham thuc vat va tac dong clia con nguoi theo quan diém cua Thai Vin
Trung (1999) [190] dugc chia thanh ba loai nhu sau:

- Sinh canh rimg ty nhién: 1a rimg nguyén sinh hodc thtr sinh thanh thyuc 6n
dinh duoc bao vé tot. Day la loai rirng c6 cAu trtc 6n dinh, da dang vé chung loai thuc
vat va kich thuéc. Rimg c6 hai ting cay gb va ting cd quyét, trén than va canh co
nhiéu réu va dia y phu sinh. Cac loai thyc vat dac trung cua loai rirng nay gém nhiéu
loai thudce ho Re (Lauracea), Che (Theaceae), Ngoc lan (Magnoliaceae)...

- Sinh canh rimg thtr sinh: 13 kiéu rimg dic trung boi nhitng quéan thy di chiu
tac dong khai pha ctia con ngudi ¢ nhiéu muac d6 khac nhau 1am cho két cau on dinh
ctia rimg c6 su thay doi. Tuy nhién nén dat rimg chua bi thoai hoa van con tinh chat
rimg do d6 rimg c6 kha ning phuc hdi nguyén trang mot cach ty nhién trong diéu kién
dugc bao vé tot. Pic trung cta kiéu rimg nay 1 ngoai mot sb cdy ¢ duong kinh 20 -
30cm cuia tang cil d¢ lai thi xuat hién thém nhiéu cdy ua sang doi séng ngan chiém wu
thé. Theo thoi gian cac loai cdy wa sang c6 doi sdng dai hon s& dan thay thé va trd thanh
nhom loai wu thé nhu Sau sau (Liguidamba formasana), M& (Manglietia conifera)...

- Sinh canh rimg phuc hdi nhan tac: 1a nhom rimg phuc hoi sau khai thac dén
kiét qué, dat ring c6 hién tuong thoai hoa va khong c6 kha ning ty phuc hdi nguyén
trang mot cach ty nhién. O kiéu rimg nay hé sinh thai rimg chi phuc hdi bang céc tac
dong cua con ngudi nhu hoat dong trong rimg. Trong rimg van con ¢6 kha niang sot
lai mot vai cdy gb cua quan thu cii nhung trir lwong khong dang ké.

Nghién ctru sinh Iya chon 3 khu vuc khao sat khac nhau ¢ mién Trung Viét
Nam cung ¢ do cao tir 700-800m, c6 dac diém sinh canh phu hop voi ba loai sinh
canh lya chon. Cu thé: tram Huong Nguyén (khu BTTN Sao La, Thira Thién Hué)
dai dién cho sinh canh rung ty nhién, Thac Keém (VQG Pu Mat, Nghé An) dai di¢n
cho sinh canh ring thir sinh, Bai Nai (VQG Kon Ka Kinh, Gia Lai) dai dién cho sinh
canh rimg phuc hdi nhan tac. Chi tiét cac diém nghién ctru xem tai hinh 2.1.
2.2.4.3. Phuwong phap danh gia da dang

Thu méu dinh lugng: ghi nhan sb lugng ca thé cac loai ho Ngai chim vao dén
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trong thoi gian thu mau tir 17h00 dén 23h00, mot vai ngay thoi gian co thé kéo dai tir
18h30 dén 4h00 ngay hom sau. Tat ca cic mau ho Ngai chim bay t&i va trong pham
vi 3m tir by, déu duoc thu mau, dém sb luong, xac dinh tén loai, danh dau dé tranh
bt lai. Nhiing loai kh6 chua thé dinh loai chinh x4c bang hinh thai thi dwoc thu miu,
tiém ammoniac NH3 va bao quan trong tGi buém. Kiém tra biy mdi 30 phat/lan, ghi
chép thong tin cac loai va sd lugng ca thé vao biy dén trong khoang thoi gian do.
Thoi gian thuc hién khao sat dugc thuc hién vao 2 tuan trude va sau khi tring non dé
t61 wu hoa hiéu qua thu mau.
Cdc chi s6 danh gid da dang
e Chi s Pa dang loai Shannon - Weiner (H”) dé tinh d6 da dang loai ciia mot khu
vuc nghién ctru theo cong thic [191]:
n;

H=-Y7, %logZF

Trong do6:
H’: chi sb da dang loai
S: s0 luong loai
N: s6 luong ca thé trong toan bo mau

ni: s6 lwong ca thé cua loai thir i

Tir két qua tinh toan, mirc d6 da dang dwoc phan theo cac cip sau day:
H’ > 3: DPDSH t6t va rat tot
H’ tu 2 - 3: PDSH kha
H’ tr 1-2: DDSH trung binh
H’ < 1: DPDSH kém va rat kém

e Chi sé phong pha Margalef (d) dugc tinh theo cong thirc:
_S—1
log N

Trong &6  d: chi s6 phong pht Margalef
S: s6 loai trong mau
N: tong so ca thé
Chi s6 d cang thap khi da dang vé loai thap va nguoc lai [192].
e Chi s loai uu thé

ny +n,
DI =
N

Trong do:
ni: s6 luong cé thé cua loai thir nhat
n2: s6 luong cé thé cua loai thir hai
N: tong s6 cé thé trong diém thu mau



45

e Chi sb tuong dong Sorenxen (SI) giita hai khu vyc nghién ciru [193]
Chi s6 twong ddng Sorenxen (SI) vé thanh phan loi giira hai diém nghién
ctru A va B dugc xac dinh theo cong thic:
2c

ST =
a+b

Trong do6:
a: s6 loai ciia khu vuc A
b: 6 loai ctia khu vuc B
c: s6 loai xuat hién ca ¢ hai khu vuc A va B
SI nhan gia tri tir 0 dén 1. Gia tri SI cang gan 1 thi mirc 6 giéng nhau vé thanh
phan loai cta cac diém nghién ctru cang 16n.
Panh gia mirc d6 twong dong giita hai khu vuc nghién ciru thong qua chi s6 SI
theo Sorensen (1948) nhu sau:

Gia tri chi s6 SI Panh gid muc do twong dong
0,00-0,20 gan nhau rét it
0,21-0,40 gan nhau it
0,41-0,60 gan nhau
0,61-0,80 gan nhau nhiéu
0,81-1,00 rat gin nhau

2.2.4.4. Phurong phdp xir Iy 56 liéu

Céc s6 liéu dugc xtr Iy bang phan mém Excel 2016 va phan mém Primer V6.



3.1. Phan loai ctaa cac loai thugc hg Ngai chim & Viét Nam
3.1.1. Thanh phin loai ho Ngai chim é Viét Nam
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CHUONG 3.KET QUA VA THAO LUAN

Két qua nghién ctru ghi nhan ho Ngai chim & Viét Nam gom c6 181 loai va

phan loai ciia 60 giéng thudc 4 phan ho: Langiinae (1 loai, 1 giéng), Macroglossinae

(102 loai, 25 giéng), Smerinthinae (63 loai, 22 giéng) va Sphinginae (15 loai, 12

gidng), trong d6 c6 8 loai va 5 phan loai dic hitu. Tong s6 2208 ca thé caa 110 loai

duogc thu thap tir nghién ciru ndy va 71 loai duoc tong hop tir tai liéu nghién ctru trude
dé (bang 3.1, phu luc 1 va 5).
Bang 3.1. Danh sach thanh phan loai thudc ho Ngai chim ¢ Viét Nam

Két qua , Phan bb thé gi6i
nghién Ghi
TT Pon vi phan loai (Taxon) . | nhan twr
crucaa |
luin 4n tai liéu
Phan hg Langiinae Tutt, 1904
Langia Moore, 1872
AD, TL, TQ, VN, NB,
1 | Langia zenzeroides Moore, 1872 + DL, HQ, La, Mi, NP, PK
Phéan hg Macroglossinae
Harris, 1839
Acosmerycoides Mell, 1922
Acosmerycoides harterti AD, BT, Mi, TQ, bL,
2 | (Rothschild, 1895) + TL, VN, La, Ma
Acosmeryx Boisduval, 1875
Acosmeryx anceus subdentata AD, NP, BT, TQ, TL,
3 | Rothschild & Jordan, 1903 + La, Ma, In, Ph, VN
Acosmeryx castanea Rothschild TQ, HQ, NB, VN
4 | & Jordan, 1903 +
+ BT, NP, AD, Ng, TL,
Acosmeryx naga (Moore, 1858) Ma, TQ, HQ, BL, VN,
5 La
Acosmeryx omissa Rothschild & + BT, NP, Ab, TL, VN,
6 | Jordan, 1903 La, TQ
Acosmeryx pseudomissa Mell, + TL, VN, TQ, La

1922
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Két qua Phan bo thé giéi
Ghi
o . nghién .
TT Don vi phan loai (Taxon) | nhan tir
crucaa |
luan 4n tai liéu
Acosmeryx pseudonaga Butler, + BT, AD, TQ, TL, La,
8 | 1881 Ma, In
Acosmeryx sericeus (Walker, + BT, NP, AD, Ba, TQ,
9 | 1856) TL, VN, La, Ma
Acosmeryx shervillii Boisduval, + BT, NP, AD, Sri, TQ,
10 | 1875 HK, TL, VN, La, Ma, In
Acosmeryx formosana sinjaevi VN, TQ
11 | Brechlin & Kitching, 1996 [109]
Ampelophaga Bremer & Grey,
1853
Ampelophaga khasiana + BT, NP, Ab, Mi, TQ,
12 | Rothschild, 1895 VN, La
Ampelophaga rubiginosa Bremer " AF_” BK, AD, NP, BT,
Mi, Ng, TQ, HK, NB,
13 | & Grey, 1853 HQ, TL, VN, La, Ma, In
Angonyx Boisduval, 1875
AD, NP, Mi, TQ, DL,
Angonyx testacea (Walker, 1856)
14 + TL, VN, La, Ma, Ph, In
Cechenena Rothschild &
Jordan, 1903
Cechenena aegrota (Butler, BT, NP, AD, Ba, TQ,
15 | 1875) + HK, TL, VN, La, Ma
Cechenena chimaera TL, VN, Ma, Ph, Mi, In
16 | (Rothschild, 1894) [146]
Cechenena helops (Walker, BT, NP, AD, TL, VN,
17 | 1856) + TQ, Ma, In, Ph
Cechetra Zolotuhin & Ryabov,
2012
Cechetra bryki Ivshin & Krutov, AD, NP, Mi, TQ, VN
18 | 2018 [95]
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Két qua Phin bo thé gi6i
Ghi
L . nghién e
TT Don vi phan loai (Taxon) | nhan tir
crucaa |
luin 4n tai liéu
+ BT, NP, Ba, AD, TQ,
Cechetra lineosa (Walker, 1856) DL, Mi, TL, VN, La, Ma,
19 In
_ + AD, NP, BT, TQ, DL,
Cechetra minor (Butler, 1875)
20 NB, TL, VN, La
Cechetra scotti (Rothschild, AD, NP, BT, TQ, VN,
21 | 1920) [97] La
Cechetra subangustata TL, VN, Ma, TQ, bL
continentalis Ivshin & Krutov,
22 | 2018 +
Cephonodes Hiibner, 1819
Sri, AD, NP, Mi, TQ,
Cephonodes hylas (Linnaeus, HQ, NB, L, La, TL, Ca,
23 | 1771) [146] VN, Ma, In
Cizara Walker, 1856
Cizara sculpta (Felder, C. & AD, Mi, TQ, TL, VN,
24 | Felder, R., 1874) [146] La, Ca
Dahira Moore, 1888
Dahira chaochauensis (Clark, TQ, VN
25 1 1925) [146]
Dabhira obliquifascia siamensis AD, NP, TQ, BL, TL,
26 | Melichar & Haxaire, 2021 + La, VN, Ma
Dahira orlovi (Zolotuhin & VN (dic hitu)
27 | Ryabov, 2012)* [146]
Daphnis Hiibner, [1819]
+ AD, Sri, NP, BT, Mi,
Daphnis hypothous crameri TQ,NB, BL, HK, TL,
Eitschberger & Melichar, 2010 VN, La, Ma, Ph, In,
28 Chau Au, Bic Phi
+ Chau Phi, Chau Au, Ap,
Daphnis nerii (Linnaeus, 1758) PK, AD, NP, Mi, NB,
29 TL, VN, La, Ma, In
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Két qua , Phan bo thé gi6i
o . nghién (fhl .
TT Don vi phan loai (Taxon) | nhan tir
crucaa |
luan 4n tai liéu
Daphnis placida (Walker, 1856) AD. TQ, TLf VN, Ph, In,
30 [146] Chéau Uc, Ma
Elibia Walker, 1856
Elibia dolichoides (Felder, C. & + AD, NP, BT, TL, VN,
31 | Felder, R., 1874) Ma, La
Elibia dolichus (Westwood, + AD, NP, Ba, TQ, TL,
32 | 1847) VN, La, Ma, Ph, In
Enpinanga Rothschild &
Jordan, 1903
Enpinanga assamensis (Walker, AD, Sri, Ba, TQ, HK,
33 | 1856) + TL, VN, La, Ca, Ma
Enpinanga teyniei Haxaire & VN, La
34 | Melichar, 2013 [84]
Eupanacra Cadiou &
Holloway, 1989
Eupanacra automedon (Walker, Ba, TL, VN, Ma, In
35 | 1856) [146]
Eupanacra busiris busiris AD, NP, Mi, TQ, TL,
36 | (Walker, 1856) + VN, La, Ma, In
Eupanacra busiris VN
37 | centrovietnama Brechlin, 2019* [164]
Eupanacra elegantulus (Herrich- TL, VN, La, In
38 | Schiffer, 1856) [146]
Eupanacra laplume Haxaire & + Mi, TL, La, VN, Ma
39 | Melichar, 2024
Eupanacra metallica (Butler, + AD, NP, TQ, VN
40 | 1875)
Eupanacra mydon (Walker, AD, NP, BT, Mi, TQ,
41 | 1856) [146] TL, VN, La, Ma
Eupanacra perfecta (Butler, AD, NP, Mi, TQ, TL,
42 | 1875) [146] VN
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Két qua Phin bo thé gi6i
Ghi
nghién
TT Pon vi phan loai (Taxon) . | nhan twr
crucaa |
luan 4n tai liéu
Eupanacra sinuata (Rothschild + AD, NP, TQ, TL, VN,
43 | & Jordan, 1903) La, Ma
Eupanacra variolosa (Walker, + AD, BT, Ba, TQ, TL,
44 | 1856) VN, La, Ma, In
Eurypteryx Felder, C. & Felder,
R., 1874
45 | Eurypteryx bhaga (Moore, 1866) [146] AD, TL, VN, Ma, In
Eurypteryx geoffreyi Cadiou & TL, VN
46 | Kitching, 1990 +
Gnathothlibus Wallengren,
1858
Gnathothlibus erotus (Cramer, AD, Mi, TL, VN, Ma, In
47 | 1777) +
Griseosphinx Cadiou &
Kitching, 1990
Griseosphinx marchandi Cadiou, VN
48 | 1996* +
Hayesiana Fletcher, 1982
Hayesiana triopus (Westwood, AD, NP, TQ, TL, VN,
49 | 1847) [146] La, Mi, Ma
Hippotion Hiibner, 1819
Hippotion boerhaviae (Fabricius, * Pa, AP, Sri, NP, BT, TQ’
TL, VN, Ma, Ph, In, Ni,
so | 1779 Chéu Uc
Hippotion celerio (Linnaeus, " Chéu Phi, Chau Au, Pa,
AD, NP, BT, TQ, HK,
51| 17°%) NB, VN, La, Chau Uc
Hippotion rafflesii (Moore, 1858) AD, 5r, NP, BT, Mi,
52 [146] | TQ, TL, VN, Ma, Ph, In
+ Pa, AD, Sri, BT, TQ, DL,
Hippotion rosetta (Swinhoe, HK, NB, TL, VN, Ph, Ni,
1892) dao Man-di-vit, dao An-
53 da-man, dao So-160-mon
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Két qua , Phan bo thé gi6i
o . nghién (fhl .
TT Don vi phan loai (Taxon) | nhan tir
crucaa |
luan 4n tai liéu
Hippotion velox (Fabricius, + AD, DL, TL, VN, La,
54 |1793) Ma, Ph, In, Si
Macroglossum Scopoli, 1777
Macroglossum affictitia Butler, AD, Mi, TL, VN
55 | 1875 [146]
Macroglossum aquila Boisduval, AD, Ba, TQ, TL, VN,
56 | 1875 [146] Ma, In
Macroglossum belis (Linnaeus, + AD, Sri, Mi, TL, VN, Ca
57 | 1758)
Macroglossum bombylans + AD, NP, Mi, TQ, BL,
58 | Boisduval, 1875 HQ, NB, TL, VN
+ AD, NP, BT, Ba, TQ,
Macroglossum corythus Walker, bL, HK, NB, TL, VN,
1856 La, Ma, Ph, In, dao An-
59 da-man
Macroglossum divergens + AD, Sri, TQ, DL, NB,
60 | heliophila Boisduval, 1875 TL, VN, Ph, Ni
Macroglossum faro (Cramer, [146] AD, TQ,NB, TL, VN,
61 | 1779) La, Ma, In
Macroglossum fritzei Rothschild [146] TQ, bL, NB, TL, VN
62 | & Jordan, 1903
Macroglossum glaucoptera [146] TQ, TL, VN, Ma, Ph, In
63 | Butler, 1875
Macroglossum gyrans Walker, [146] AD, Sri, NP, Mi, TL,
64 | 1856 VN, Ma, In, Ti
Macroglossum hemichroma [146] Ba, Mi, TL, Ma
65 | Butler, 1875
Macroglossum limata Swinhoe, [146] TL, VN, Ma, In
66 | 1892
Macroglossum mitchellii + AD, TQ,bL, TL, VN,

67

Boisduval, 1875

La, Ma, In
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Két qua Phin bo thé gi6i
Ghi
nghién
TT Pon vi phan loai (Taxon) . | nhan twr
crucaa |
luan 4n tai liéu
Macroglossum neotroglodytus + AD, Sri, NP, BT, TQ,
68 | Kitching & Cadiou, 2000 bL, TL, VN, Ma, Ph, In
Macroglossum obscura Butler, TL, VN, Ma, In
69 | 1875 [97]
Macroglossum passalus (Drury, [146] AD, Sri, TQ, PL, NB,
70 | 1773) VN, TL, Ph, In
Macroglossum poecilum [146] NB,VN, Ma, Ph
71 | Rothschild & Jordan, 1903
Macroglossum pyrrhosticta [146] AD, Sri, NP, BT, Ng,
TQ, PL, HK, HQ, NB,
72 Butler, 1875 TL, VN, La, Ma, Ph, In
Macroglossum saga Butler, 1878 [146] AD, NP, TQ, BL, NB,
73 TL, VN
Macroglossum semifasciata [146] AD, TQ, Mi, TL, VN,
74 | Hampson, 1893 Ma, In
Macroglossum sitiene Walker, [146] | Ba, AD, Sri, NP, Mi, TQ,
75 | 1856 DL, TL, VN, La, Ph, In
Macroglossum variegatum [146] AD, NP, Mi, TQ, TL,
76 | Rothschild & Jordan, 1903 VN, Ma, Ph, In
Macroglossum vicinum piepersi AD, Sri, TL, VN, In
77 | Dupont, 1941 [97]
Neogurelca Hogenes &
Treadaway, 1993
Neogurelca himachala (Butler, [146] AD, NP, TQ, DL, HQ,
78 | 1876) NB, TL, VN
79 Neogurelca hyas (Walker, 1856) [146] Aﬁ:fj}if\:{’;ﬁ;ﬁj’
Nephele Hiibner, 1819
Nephele hespera (Fabricius, [146] AD, NP, TQ, BL, HQ,
80 | 1775) NB, TL, VN

Pergesa Walker, 1856
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Két qua Phin bo thé gi6i
Ghi
L . nghién e
TT Don vi phan loai (Taxon) | nhan tir
ST i ligu
luin an )
AD, Sri, BT, Mi, TQ,
Pergesa acteus (Cramer, 1779) HK, NB, TL, VN, La,
81 + Ma, Ph, In, Xu
Rhagastis Rothschild &
Jordan, 1903
+ AP, NP, BT, Ba, Mi,
Rhagastis acuta (Walker, 1856) TQ, TL, VN, La, Ca, Ma,
82 Ph, In
Rhagastis albomarginatus + AD, NP, BT, Mi, TQ,
83 | (Rothschild, 1894) HK, VN, In
+ AD, NP, BT, TQ, TL,
84 | Rhagastis aurifera (Butler, 1875) VN
Rhagastis confusa Rothschild & Pa, AD, NP, BT, TQ, TL,
85 | Jordan, 1903 [146] VN
86 | Rhagastis gloriosa (Butler, 1875) + ADb, Mi, TQ, TL, VN, La
Rhagastis lunata (Rothschild, + AD, NP, Mi, TQ, TL,
87 | 1900) VN
Rhagastis olivacea (Moore, + Pa, AD, NP, BT, Mi, TQ,
88 | 1872) TL, VN, La
Rhagastis rubetra Rothschild & TL, VN, Mi, Ph, In
89 | Jordan, 1907 [146]
90 | Rhagastis velata (Walker, 1866) + AD, TQ, bL, TL, VN
Sphingonaepiopsis Wallengren,
1858
Sphingonaepiopsis pumilio Ba, TQ, VN, TL, Ma, In
91 | (Boisduval, 1875) [146]
Theretra Hiibner, 1819
+ PK, AD, Sri, NP, BT,
TQ, PL, HK, NB, VN,
Theretra alecto (Linnaeus, 1758) Ma, Ph, In, H, Bu, Th,
Irn, Tu, U, Cu, Ap, Irc,
92 Li, Ix, Ai
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Két qua , Phan bo thé gi6i
I Ghi
. A . nghlen A X
TT Don vi phan loai (Taxon) | nhan tir
ctru cua
. tai liéu
luan an
Theretra boisduvalii (Bugnion, + H, AD, Sri, DL, TL, VN,
93 |1839) La, Ma, In
+ PK, AD, Sri, NP, BT,
Theretra clotho (Drury, 1773) Mi, TQ, HK, BL, HQ,
94 NB, VN, La, Ma, In, Ph
+ AD, Sri, NP, Ba, Mi, TQ,
Theretra lucasii (Walker, 1856) HK, BL, TL, VN, La,
95 Ca, Ma, Ph, In
+ AD, Sri, NP, Mi, TL,
Theretra lycetus (Cramer, 1775)
96 VN, La, Ma, In
+ AD, Sri, NP, BT, Mi,
TQ, PL, HQ, NB, TL,
Theretra nessus (Drury, 1773) , )
VN, Ma, Si, In, Ph, Chau
97 Uc
+ Ap, PK, AD, Sri, NP,
Theretra oldenlandiae (Fabricius, BT, Mi, TQ, DL, HK,
1775) HQ, NB, VN, Lam Ma,
98 Ni, Ph
Theretra pallicosta (Walker, + AD, Sri, NP, Ba, Mi, TQ,
99 | 1856) HK, TL, VN, La, Ma, In
+ AD, Sri, NP, BT, Ba, Mi,
Theretra silhetensis (Walker, o &V
1856 TQ, PL, NB, TL, VN,
100 ) Ma, In
+ AD, Sri, NP, TQ, DL,
Theretra suffusa (Walker, 1856) NB, TL, VN, Ca, La, Ma,
101 Si, In
Theretra sumatrensis (Joicey & + Ab, BT, Mi, TQ, TL,
102 | Kaye, 1917) VN, La, Ma
Theretra tibetiana Vaglia & + AD, BT, TQ, TL, VN
103 | Haxaire, 2010

Phéan hg Smerinthinae Grote &
Robinson, 1865

Ambulyx Westwood, 1847
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Két qua Phin bo thé gi6i
Ghi
nghién
TT Pon vi phan loai (Taxon) . | nhan twr
crucaa |
luin 4n tai liéu
Ambulyx canescens (Walker, Mi, TQ, TL, VN, La, Ca,
104 | 1865) + Ma, Ph, In
Ambulyx kuangtungensis (Mell, TQ, b1, Mi, TL, VN, La
105 | 1922) [146]
Ambulyx liturata Butler, 1875 AD, NP, BT, Mi, TQ,
106 ’ + TL, VN, La
Ambulyx maculifera Walker, AD, NP, TQ, TL, VN
107 | 1866 [146]
Ambulyx semiplacida montana Mi, TL, VN
108 | Cadiou & Kitching, 1990 [109]
, + AD, Sri, NP, BT, TQ,
109 Ambulyx moorei Moore, 1858 TL. VN, La, Ma, Ph, In
+ AD, NP, BT, TQ, DL,
Ambulyx ochracea Butler, 1885 HK, NB, HQ, Vn, Mi,
110 TL, La
111 | Ambulyx pryeri Distant, 1887 + Mi, TL, VN, In
Ambulyx schauffelbergeri + AD, TQ, NB, HQ, VN,
112 | Bremer & Grey, 1853 La
Ambulyx sericeipennis Butler, * PK, AD, NP, BT, Mi,
TQ, bL, TL, VN, La, Ca,
113 1875 Ma, In
Ambulyx substrigilis (Westwood, + Ba, AD, Sri, NP, BT, TL,
114 | 1847) VN, Ma, Ph, In
115 | Ambulyx tattina (Jordan, 1919) + TQ, TL, VN, La, Ph, In
Ambulyx tobii (Inoue, 1976) " BT, Ng, TQ, HQ, NB,
116 ’ PL, VN, Mi
Amplypterus Hiibner, 1819
Amplypterus mansoni (Clark, + AD, NP, BT, L, TL,
117 | 1924) VN, Ma, La, In
Amplypterus panopus (Cramer, + AD, NP, BT, Mi, TQ,
118 | 1779) TL, VN, La, Ca, Ma, Ph

Anambulyx Rothschild &
Jordan, 1903
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Két qua Phin bo thé gi6i
- Ghi
A . nghién A
TT Don vi phan loai (Taxon) | nhan tir
ctru cua
. tai liéu
luan an
PK, AP, NP, BT, Mi,
Anambulyx elwesi (Druce, 1882)
119 + TQ, TL, VN, La
Barbourion Clark, 1934
Barbourion lemaii (Le Moult, Mi, TQ, TL, VN, La
120 | 1933) +
Callambulyx Rothschild &
Jordan, 1903
Callambulyx diehli Brechlin & Mi, TQ, TL, VN, La, In
121 | Kitching, 2012 +
Callambulyx junonia (Butler, AD, BT, TQ, VN
122 | 1881) [146]
Callambulyx kitchingi Cadiou, + TQ, TL, VN
123 | 1996
Callambulyx rubricosa (Walker, + AD, NP, BT, Mi, TQ,
124 | 1856) TL, VN, La, Ca, Ma, In
Callambulyx schintlmeisteri + VN
125 | Brechlin, 1997*
Clanis Hiibner, 1819
o + AD, NP, Mi, TQ, HQ,
Clanis bilineata (Walker, 1866)
126 NB, BL, TL, VN, La, Ma
127 | Clanis schwartzi Cadiou, 1993 + Mi, TQ, TL, VN, La
Clanis titan Rothschild & Jordan, AD, NP, BT, Mi, TQ,
128 | 1903 [146] TL, Vn, La, Ma
_ AD, NP, BT, TQ, HQ,
Clanis undulosa Moore, 1879
129 + TL, VN, La, Ma
Craspedortha Mell, 1922
Craspedortha porphyria (Butler, AD, NP, TQ, TL, VN, La
130 | 1876) +
Cypa Walker, 1865
Cypa decolor (Walker, 1856) " AD, NP, Mi, TQ, TL,
131 | P decotor (Walket, VN, La, Ca, Ma, Ph
132 | Cypa enodis Jordan, 1931 + NP, Mi, TQ, TL, VN, La
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Két qua , Phan bo thé gi6i
L . nghién (fhl .
TT Don vi phan loai (Taxon) | nhan tir
crucaa |
luan 4n tai liéu
Cypa lacdurongana Brechlin, VN
133 | 2019* [163]
134 | Cypa latericia Inoue, 1991 + TL, VN, Mi
Cypoides Matsumura, 1921
Cypoides chinensis (Rothschild TQ,PL, TL, VN
135 | & Jordan, 1903) +
Cypoides viethangae VN
136 | Eitschberger & Nguyen, 2017* [160]
Daphnusa Walker, 1856
Daphnusa sinocontinentalis AD, Mi, TQ, TL, VN,
137 | Brechlin, 2009 + La, Ca
Leucophlebia Westwood, 1847
Leucophlebia lineata Westwood, AD, Sri, NP, Mi, TQ,
1847 PL, TL, VN, La, Ma, Ph,
138 [146] In
Marumba Moore, 1882
Marumba cristata titan AD, NP, BT, TQ, TL,
139 | Rothschild, 1920 [146] VN, La, Ma, In, Si
Marumba dyras oriens (Butler, AD, Sri, NP, BT, Mi,
TQ, bL, TL, VN, La, Ca,
140 1875) + Ma, In, Ph
Marumba gaschkewitschii TQ, VN
141 | complacens (Walker, 1865) [146]
Marumba irata Joicey & Kaye, Ba, Mi, TQ, TL, VN, La
142 | 1917 [97]
Marumba saishiuana Okamoto, HQ, NB, TQ, Mi, TL,
143 | 1924 [146] VN, La
Marumba spectabilis (Butler, + AD, BT, NP, Mi, TQ,
144 | 1875) TL, VN, Ma, In
+ PK, AD, NP, BT, Ng,

145

Marumba sperchius (Ménétriés,
1857)

TQ, bL, HQ, NB, TL,
VN, La, In
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Két qua , Phan bo thé gi6i
nghién Ghi
TT Pon vi phan loai (Taxon) . | nhan twr
crucaa |
luin 4n tai liéu
Morwennius Cassidy, Allen &
Harman, 2002
Morwennius decoratus (Moore, AD, NP, TQ, TL, VN,
146 | 1872) + La, In
Opistoclanis Jordan, 1929
Opistoclanis hawkeri (Joicey & TQ, TL, VN, La
147 | Talbot, 1921) [146]
Parum Rothschild & Jordan,
1903
Parum colligata (Walker, 1856) AD, Mi, TQ, NB, BL,
148 + HQ, TL, VN, La, Ph
Phyllosphingia Swinhoe, 1897
Phyllosphingia dissimilis VN, TL, Mi, TQ
berdievi Zolotuhin & Ryabov,
149 | 2012 +
Polyptychus Hiibner, 1819
Polyptychus trilineatus Moore, AD, NP, TQ, TL, VN,
150 | 1888 + La, Ma, In
Rhodambulyx Mell, 1939
[161,16 TQ, VN
Rhodambulyx davidi Mell, 1939
151 2]
Rhodambulyx haxairei Melichar, VN
152 | Reza& & Horecky, 2014* [151]
Rhodambulyx kitchingi Brechlin, VN
153 | 2015%* [156]
Rhodoprasina Rothschild &
Jordan, 1903
Rhodoprasina callantha VN
154 | centrovietnama Brechlin, 2015* [153]
Rhodoprasina callantha AD, NP, Mi, TL, VN
155 | callantha Jordan, 1929 +
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Két qua , Phan bo thé gi6i
Lo . nghién (fhl .
TT Don vi phan loai (Taxon) | nhan tir
crucaa |
luin 4n tai liéu
Rhodoprasina corolla Cadiou & [98, TQ, TL, VN
156 | Kitching, 1990 146]
Rhodoprasina corrigenda TQ, TL, VN
157 | Kitching & Cadiou, 1996 [146]
Sataspes Moore, 1858
Sataspes infernalis (Westwood, [146] AD, Ba, Mi, TL, VN
158 | 1847)
Sataspes tagalica Boisduval, [146] | AD,Mi, TQ, TL, VN, Ph
159 | 1875
Sataspes xylocoparis Butler, [146] AD, BT, Mi, TQ, TL,
160 | 1875 VN
Smerinthulus Huwe, 1895
Smerinthulus baokimae Brechlin, VN
161 | 2015%* [154]
Smerinthulus baonganae VN
162 | Brechlin, 2016* [157]
Smerinthulus mirabilis [157] VN
163 | lamdongensis Brechlin, 2016*
Smerinthulus mirabilis [157] VN
164 | tonkiniana (Brechlin, 2014)*
Smerinthulus perversa VN
165 | bachmaensis Brechlin, 2016* [157]
Smerinthus Latreille, 1802
Smerinthus szechuanus (Clark, TQ, VN
166 | 1938) +
Phan ho Sphinginae Latreille,
1802
Acherontia Laspeyres, 1809
Acherontia lachesis (Fabricius, " PI_<’ AD, Sri, NP, BT,
Mi, TQ, HK, NB, TL,
167 1798) VN, La, Ma, Ph, In t&i Ni
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Két qua Phin bo thé gi6i
Ghi
nghién
TT Pon vi phan loai (Taxon) . | nhan twr
crucaa |
luan 4n tai liéu
+ Irc, Ar téi Irn, PK, AD,
Acherontia styx (Westwood, NP BT, Ba, Mi, TQ, BlI,
1847) NB, TL, VN, La, Ca, Ma,
168 Ph, In
Agrius Hiibner, 1819
Chau Phi, Chau Au, AD,
Agrius convolvuli (Linnaeus, Sri, PK, BT, Mi, HK,
1758) VN, La, Ma, In, Chau
169 + Uc, Thai Binh Duong
Apocalypsis Butler, 1876
Apocalypsis velox devjatkini TQ, VN
170 | Zolotuhin & Ryabov, 2012 +
Cerberonoton Zolotuhin &
Ryabov, 2012
Cerberonoton rubescens (Butler, AD, Mi, TQ, TL, VN,
171 | 1876) + Ma, In, Ph
Dolbina Staudinger, 1887
PK, AD, NP, BT, Mi,
172 Dolbina inexacta (Walker, 1856) N TO. L, NB, TL, VN, La
Hpyloicus Hiibner, 1819
Hyloicus centrovietnama Mi, TQ, VN, La
173 | (Brechlin, 2015) +
Megacorma Rothschild &
Jordan, 1903
Megacorma obliqua (Walker, AD, Sri, Mi, TL, VN, la,
174 | 1856) + Ma, Ph, In, Ni
Meganoton Boisduval, 1875
Meganoton nyctiphanes (Walker, AD, Sri, Mi, TQ, TL,
175 | 1856) + VN, La, Ca, Ma, In, Ph
Meganoton yunnanfuana Clark, TQ, VN
176 | 1925 [146]

Notonagemia Zolotuhin &
Ryabov, 2012
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Két qua , Phan bo thé gi6i
I Ghi
o . nghién .
TT Don vi phan loai (Taxon) | nhan tir
ctru cua
. tai liéu
luan an
Notonagemia analis (Felder, C. AD, NP, Mi, TQ, bL,
177 | & Felder, R., 1874) + TL, VN, La, Ma, In, Ph
Pentateucha Swinhoe, 1908
Pentateucha curiosa Swinhoe, AD, NP, TQ, TL, VN
178 | 1908 [146]
Psilogramma Rothschild &
Jordan, 1903
+ AD, Sri, NP, BT, Mi,
Psilogramma discistriga TQ, TL, VN, La, Ph,
179 | discistriga (Walker, 1856) Chau Uc
+ PK, AD, NP, BT, Mi
Psilogramma increta (Walker, > A T B AL
1865 TQ, HQ, HK, BL, NB,
180 ) TL, La, VN
Rothinjoa Zolotuhin & Ryabov,
2012
Rothinjoa leucomelas TL, VN, La, Ca
181 | (Rothschild & Jordan, 1915) [146]
Tong so loai 110 71

Ghi chii: “*” loai dic hiru, “+” lodi c6 mau trong nghién ciru; AD: An Do, Ai: Ai Cap,
Ap: Ap-ga-ni-xtan, Ar: A Réap Xé Ut, Ba: Bang-la-dét, BT: Bu-tan, Bu: Bun-ga-ri, Ca: Cam-pu-
chia, Cu: Cu-ro-gu-do-xtan, BDL: Dai Loan, H: Hy Lap, HK: Héng Koéng, HQ: Han Quéc, In: In-
d6-né-xi-a, Irc: I-ric, Irn: I-ran, Ix: I-xra-en, La: Lao, Li: Li Bang, Ma: Ma-lai-xi-a, Mi: Mi-an-
ma, Ng: Nga, Ni: Niu-gi-né, NP: Né-pan, Ph: Phi-lip-pin, PK: Pa-kit-tang, Si: Xin-ga-po, Sri:
Xri-lan-ka, Th: Thd Nhi Ky, Ti: Pong Ti-mo, TL: Thai Lan, TQ: Trung Qudc, Tu: Tudc-mé-ni-
xtan, U: U-do-bé-ki-xtan, VN: Viét Nam, Xu: Nam Xu Dang

CAu truc thanh phén loai cua cac phan ho trong ho Ngai chim ¢ Viét Nam dugc

thé hién trong bang 3.2.

Biang 3.2. Céu triic thanh phin loai ho Ngai chim & Viét Nam

Giong Loai
STT Phan ho S6 lwong Ty 18 (%) | S6 lwong | Ty 18 (%)
1 Langiinae 1 1,6 1 0,6
2 Macroglossinae 25 41,7 102 56,3
3 Smerinthinae 22 36,7 63 34,8
4 | Sphinginae 12 20 15 8,3
Tong cong 60 100 181 100
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Qua bang 3.2 cho thiy, phan ho Macroglossinae c6 s6 lugng gidng va loai
nhiéu nhét: 25 giéng (chiém 41,7% tong sb gidng), 102 loai (chiém 56,3% tong s6
loai). Tiép dén 14 phan ho Smerinthinae c6 22 gidng (chiém 36,7% s6 gidng) va 63
loai (chiém 34,8% s6 loai). Phan ho Sphingidae c6 12 giéng (chiém 20% sé gidng)
va 15 loai (chiém 8,3% sb loai). Phan ho Langiinae chi ¢ 1 giéng va 1 loai, twong
g 1,6% sd gidng va 0,6% s6 loai.

S6 lwong va ty 18 (%) s6 loai cua cac giéng trong ho Ngai chim & Viét Nam
duoc thé hién & bang 3.3.

Bang 3.3. S6 lwgng va ty 1¢ loai ciia cac gidng thudc ho Ngai chim & Viét Nam

STT | Gidng S6 loai Ty 18 (%)
1 Langia 1 0,55
2 Cephonodes 1 0,55
3 Sphingonaepiopsis 1 0,55
4 Neogurelca 2 1,10
5 Acosmeryx 9 4,97
6 Dahira 3 1,66
7 Cechenena 3 1,66
8 Cechetra 5 2,76
9 Griseosphinx 1 0,55
10 Hippotion 5 2,76
11 Pergesa 1 0,55
12 Rhagastis 9 4,97
13 Theretra 12 6,63
14 Acosmerycoides 1 0,55
15 Ampelophaga 2 1,10
16 Elibia 2 1,10
17 Enpinanga 2 1,10
18 Eupanacra 10 5,66
19 Gnathothlibus 1 0,55

20 Angonyx 1 0,55
21 Cizara 1 0,55
22 Daphnis 3 1,66
23 Eurypteryx 2 1,10
24 Hayesiana 1 0,55
25 Macroglossum 23 12,7
26 Nephele 1 0,55
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STT | Giong S6 loai Ty 18 (%)
27 Cypa 4 2,21
28 Cypoides 2 1,10
29 Rhodambulyx 3 1,66
30 Rhodoprasina 4 2,21
31 Smerinthulus 5 2,76
32 Polyptychus 1 0,55
33 Ambulyx 13 7,18
34 Amplypterus 2 1,10
35 Anambulyx 1 0,55
36 Barbourion 1 0,55
37 Callambulyx 5 2,76
38 Craspedortha 1 0,55
39 Opistoclanis 1 0,55
40 Parum 1 0,55
41 Clanis 4 2,21
42 Leucophlebia 1 0,55
43 Morwennius 1 0,55
44 Phyllosphingia 1 0,55
45 Sataspes 3 1,66
46 Daphnusa 1 0,55
47 Marumba 7 3,87
48 Smerinthus 1 0,55
49 Pentateucha 1 0,55
50 Notonagemia 1 0,55
51 Psilogramma 2 1,10
52 Cerberonoton 1 0,55
53 Acherontia 2 1,10
54 Agrius 1 0,55
55 Megacorma 1 0,55
56 Apocalypsis 1 0,55
57 Hyloicus 1 0,55
58 Meganoton 2 1,10
59 Rothinjoa 1 0,55
60 Dolbina 1 0,55

Tong cong 181 100
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Trong tong s6 60 gidng ghi nhan dugc & cac khu vyce nghién ctru cia Viét Nam
c6 31 gidng chi c6 1 lodi (chiém 51,7%), s6 giéng c6 2 loai c¢6 10 gidng (chiém
16,7%), c6 5 giéng c6 3 loai (chiém 8,3%), c6 3 gidng 4 loai (chiém 5%), c6 4 giong
5 loai (chiém 6,7%), c6 1 giéng 7 loai (chiém 1,7%), 2 gidng 9 loai, 4 gidng co sb
luong loai 16n nhat 1an luot 13 gibng Macroglossum (23 loai), giébng Ambulyx (13
loai), gibng Theretra (12 loai) va giébng Eupanacra (10 loai). Trung binh mdi giéng
c0 3,01 loai.

Két qua cho thay thanh phan loai ho Ngai chim & Viét Nam da dang va phong
pha khong chi vé sé lugng loai (chiém 10,65% tong s loai) va ca sé lugng gidng
(chiém 29,27% tong s gidng) trén thé gidi. Trong tong sd 181 loai Ngai chim ghi
nhan dugc ¢ Viét Nam c6 8 loai va 5 phan loai dac hiru.

Trong 110 loai thu thap dugc trong nghién ctru c6 5 khu vuc duge cong bd
danh sach loai ho Ngai chim 1an dau tién, cu thé: 17 loai tai Ta Lién Trai (Lai Chau),
38 loai tai VQG Song Thanh (Quang Nam), 47 loai tai khu BTTN Nam Nung (Pak
Nong), 34 loai & VQG Bidoup-Nui Ba (Lam Pdng), 42 loai & khu BTTN Sao La
(Thira Thién Hué), 33 loai tai khu BTTN Kon Chu Ring (Gia Lai). Danh sach cac
loai dugc thé hién tai phy luc 1.

Khi so sanh véi tai lidu cua Kitching & Spitzer (1995), s6 loai ho Ngai chim
da dugc ghi nhan trude day 1a 117 loaiva phan loai [67], danh sach loai ciia ho Ngai
chim hién nay da b sung thém 64 loai qua thong ké dua trén cac ngudn tai lidu da
cong bd [6]. Trong danh sach 117 loai va phan loai cua Kitching & Spitzer (1995) c6
4 10ai d3 c6 su thay d6i vé tinh trang phan loai bao gdm: Acosmerycoides leucocraspis
Hampson, 1910 la déng vat cua Acosmerycoides harterti (Rothschild, 1895),
Macroglossum heliophila Boisduval, 1875 1a déng vat va tré thanh phéan loai cua
Macroglossum  divergens heliophila Boisduval, 1875; loai Macroglossum
pseudungues Holloway, 1987 1a dong vat ctia Macroglossum limata Swinhoe, 1892;
lodi Poliana leucomelas Rothschild & Jordan, 1915 thay d6i danh phap thanh
Rothinjoa leucomelas (Rothschild & Jordan, 1915); loai Macroglossum sylvia
Boisduval, 1875 1a dong vat cua Macroglossum obscura Butler, 1875; [6]. Ba loai
dugc céc tac gia sau ndy ching minh cic nghién ciru trude day bi nhim 1an trong
khau dinh loai do d6 can phai loai khoi danh sach céc loai c6 phan bd ¢ Viét Nam va
duogc thay thé boi cac loai tuong tng, bao gdm: Theretra latreillii lucasii (Walker,
1856) hién nay la loai Theretra lucasii (Walker, 1856); Daphnusa ocellaris Walker,
1856 hién nay la loai Daphnusa sinocontinentalis Brechlin, 2009; Eupanacra
malayana (Rothschild & Jordan, 1903) hién nay la loai Eupanacra laplume Haxaire
& Melichar, 2024 [6].
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Theo nghién ctru cua Zolotuhin & Ryabov (2012) da ghi nhan 175 loai va phan
loai cua ho Ngai chim & Vi¢t Nam [146], trong d6 c6 3 loai Marumba namphuongae
Eitschberger & Nguyen, 2012; Macroglossum luteata Butler, 1875 va
Macroglossum loeffleri Eitschberger, 2003 duoc cac tac gia sau d6 xac dinh 13 dong
vét clia cac loai dd co trong chinh nghién ctru cta hai tac gia [6]. Pong thoi, trong
nghién ciru ¢6 4 loai duogc xac dinh 13 dong vat cia cac loai khong c6 trong chinh
nghién ctru cta hai tac gia, bao gdm: Macroglossum napolovi Eitschberger, 2004;
Macroglossum piepersi Dupont, 1941; Rhodoprasina winbrechlini Brechlin, 1996 va
Marumba complacens Walker, 1865 [6]. Ngoai ra, 4 loai c6 tén trong danh sach loai
ctia hai tac gia da dugc xac dinh khong c6 phan bd ¢ Viét Nam, trong d6 3 loai bao
g0m Smerinthulus quadripunctatus Huwe, 1895, Smerinthulus olivacea (Rothschild,
1894), Enpinanga borneensis (Butler, 1879) can duoc loai khoi danh sach céc loai va
2 loai Callambulyx poecilus (Rothschild, 1898) va Psilogramma menephron
menephron (Cramer, 1780) duogc thay thé boi cac loai twong tng 1a Callambulyx
diehli Brechlin & Kitching, 2012 va Psilogramma discistriga (Walker, 1856) [6].
Nhu vay, qua sang loc cong trinh nghién ctru cua Zolotuhin & Ryabov (2012) ¢6 166
loai (ngoai trur 2 loai Ambulyx sp. va Acosmeryx sp.) thudc ho Ngai chim da duoc ghi
nhan ¢ Viét Nam. So sanh véi danh sach loai Ngai chim hién nay, 11 loai va 6 phan
loai ho Ngai chim d dugc bo sung qua thong ké dua trén cac ngudn tai liéu da cong
bd: Cechetra bryki Ivshin & Krutov, 2018; Cechetra scotti (Rothschild, 1920) [95];
Enpinanga teyniei Haxaire & Melichar, 2013 [84]; Eupanacra busiris
centrovietnama Brechlin, 2019; Macroglossum obscura Butler, 1875; Macroglossum
vicinum piepersi Dupont, 1941 [6]; Cypa lacdurongana Brechlin, 2019 [163];
Cypoides viethangae Eitschberger & Nguyen, 2017 [160]; Rhodambulyx davidi Mell,
1939; Rhodambulyx haxairei Melichar, Reza¢ & Horecky, 2014; Rhodambulyx
kitchingi Brechlin, 2015 [156]; Rhodoprasina callantha centrovietnama Brechlin,
2015 [153]; Smerinthulus baokimae Brechlin, 2015; Smerinthulus baonganae
Brechlin, 2016; Smerinthulus perversa bachmaensis Brechlin, 2016; Smerinthulus mirabilis
lamdongensis Brechlin, 2016 [157]; Smerinthulus mirabilis tonkiniana (Brechlin, 2014)
[150].

3.1.2. Khod dinh loai dén phin he, giong va loai ciia ho Ngai chim ghi nhin diwoc
o Viét Nam

Dua trén dic diém hinh thai cua cac loai c6 mau vat va dic diém mé ta cua
cac loai khong thu duge mau, cac khoa dinh loai duoc xay dung theo phuong phap
nhi phén c6 ké thira khoa dinh loai ciia Bell & Scott (1937) [1]. Vi ddc diém hinh thai

cua cac loai ho Ngai chim c6 sy bién doi theo cac dang dia ly va vi tri tdc, phan toc
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trong hé thong phan loai vin con nhiéu tranh cii. Trong nghién ciru nay, khéa dinh
loai duoc han ché t&i loai ctia cac gidng, cac khoa cho tdc, phan toc ctia ho Ngai chim
khong duogc xdy dung. Piéu nay con can cac nghién cliru bd sung va mé rong trén ca
pham vi cac giai doan trudc trudng thanh, két hop hinh thai truong thanh va nghién
ctru sinh hoc phan tir dé c6 thé xay dung dugc khoa dinh loai hoan chinh va toan dién
cho ho Ngai chim ¢ Viét Nam.

Trong 60 gidng ctia ho Ngai chim & Viét Nam, c6 31 giéng véi mdi gidng chi
c6 mot loai, khong duge xay dung khoa dinh loai. Céc loai khong thu duge mau dya
trén cac tai liéu da cong bd va mo ta gdc dé xdy dung khoa dinh loai cho loai.

Khoa dinh loai dén phan ho ciia ho Ngai chim & Viét Nam
1. Mt phia trong ctia phan goc dbt thir nhat xtic bién méi dudi ¢6 cac vi 16ng cam
T Macroglossinae

- Mit phia trong ctia phan gdc dot thir nhét xac bién méi dudi khong cé cac vi 1ong

0T34 10 - T 2
2. Voi dai bang hodc dai hon chidudaicothé ..................ooeeiiiiiii. Sphinginae
- Voi ngan hon chiéu dai co thé hodic Khong ¢O.............couoeeiiieeiieeiiieeai . 3

3. Vién ngoai canh trudc lugn song khong déu voi cac hinh ban nguyét vién den
......................................................................................... Langiinae
- Vién ngoai canh trudc thang hodc lugn song nhung khong c6 cac hinh ban nguyét

vién den Smerinthinae

Vién den
ban nguyét

Vién ngoai
thang

Vién ngoai
lugn song

Hinh 3.2. Vién ngoai canh trudc
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Khéa dinh loai téi giong ciia phian ho Macroglossinae Harris, 1839
1. Goc voi ¢ phan gdc ¢6 tam 16ng dai va day (hinh 3.33) ........ooooveieeeinieeinn, 2

- Gbc voi & phan gbe c6 tim 16ng ngan va thua (hinh 3.3b) .........oooovieieeeeen. 8

S

Hinh 3.3. Tim 16ng & gbc voi (anh: Lé Quynh Trang)

2. D6t thir hai ctia xtc bién moi khong Hén ké ...........oooooviiiiii i, 3
- Dot thir hai clia xtc bién moi HEn K& .....oovvvviiiiiiiiii e, 6
3. D6t thir hai xtc bién moi hep hon dbt thir nhat nhin tir phia bén (hinh 3.4)... ........ 4
- Pét thir hai xtc bién moi dudi khong hep hon d6t thir nhat ........................... 5
\ 4 7NN N
Hinh 3.4. Xtc bién m6i dudi c6 dot 2 hep hon dot 1 (anh: Lé Quynh Trang)
4. Canh trudc c6 cac duong trung tuyen ngang ............ccevevvneennennnnnn. Cechetra
- Canh trude khong c6 cac duong trung tuyén ngang ......................... Cechenena
5. Rau dau dai vuot quad canh ...........ooooeeeiiiiiil Griseosphinx (G. marchandi)
-Rau dau khong viugt QUA O CANN . .......uieeei e Rhagastis
6. Dbt thir nhat xic bién méi ¢6 16ng diy va déu & mit trong phan dinh (hinh 3.5a)
.................................................................................................... 7

Hinh 3.5. D6t thir nhét xtic bién méi (anh: Lé Quynh Trang)
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7. D6t thir hai xtc bién moi ¢ phan dinh mat trong c6 16ng dai va day (hinh 3.6a)

............................................................................................ Theretra

Hinh 3.6. D6t thtr hai xtic bién mdi (anh: Lé Quynh Trang)

8. Canh dang mang (Hinh 3.7a)..........cccocoiiiiiiiiiin .
- Canh khong c6 dang mang (Hinh 3.7 b)

Hinh 3.7. Dang canh mang va canh thong thuong

9. budi dang quat (Hinh 3.8 @).......coeiiiiii e 10
- bubi khong c6 dang quat (Hinh 3.8 b)), 11

Hinh 3.8. Dang du6i

10. Canh trudc thudn dai, chop kéo dai dang ludi liém (Hinh 3.9 a)....... Eurypteryx
- Canh trudc ngin, chop tron (Hinh3.9b). ..ot Macroglossum

| 4 4

Hinh 3.9. Dang ch6p canh

11. Kich thuée co thé rit nho, sai canh dudi SOMM .....oveeeeeeeeeeeeeeeeeeeeen 12
- Kich thudc co thé trung binh t6i 16n, sai canh trén S0mm ........................... 13
12. Sai canh tir 21-37mm, vién ngoai canh truéc thang tir dinh canh téi gan



CUA L. Sphingonaepiopsis (S. pumilio)
- Sai canh 34-48mm, vién ngoai canh trude lugn song ..........cccooco...... Neogurelca
13. Mit trén canh trudc ¢ dém trang hinh vudng ¢ 6 canh .....Hayesiana (H. triopus)
- Mit trén canh trude khong c6 dom tring hinh vuéng ¢ 6 canh ............ccoce....... 14

14. Mt trén canh trude c6 hoa van d4 cAm thach, mat lung dot bung thir nhét c6 vién

1901 7o Daphnis
- Mit trén canh trudc ¢ hoa van khac, mat lung dot bung thir nhat khong c6 vién
BEAILE e 15
15. Mt trén canh trude c6 dai giira sat goc mau kem hodc xam, song song vdi goc
CANN L. 16
- Mit trén canh trudc khong c6 dai giita sat gdc song song v&i gdc canh ............. 17
16. Ving sat gdc canh trudc ¢d cham tron .............ooeeeeeeeii, Cizara (C. sculpta)
- Vung sat goc canh trude khong ¢6 chAm tron ..................... Angonyx (A. testacae)

17. Mat lung bung & hai bén cd6 dai mau den xen voi ddi mau vang
................................................................................ Nephele (N. hespera)
- Mat lung bung ¢ hai bén khong c6 ddimauxen k€ ....................ooil. 18

18. Vung gitra sat goc canh trudc c6 hai ddm nau den lién nhau sat voi vién trén

.......................................................................................... Enpinanga

- Viing giita sat gbc canh trude khong c6 ddmnduden ...............coeeiieeiin... 19
19. Vién ngoai canh trudc lugn song hodc khong déu ..........cocoeeeiieeiiiniiinn., 20
- Vién ngodi cAnh trude AN ...........oiie e 21
20. Mit trén canh trudc c6 dudng gitta mau den dang chit Y hoic hoi cong ndi tir vién
trén tO1 vien ngoAI CANNIUGC ... ...uuee i Acosmeryx
- Mit trén canh trudc co cac duong trung tuyén ngang ........................ Eupanacra
21. Hai bén dau va nguc 6 VIEN tHANE ........evee e, 22
- Hai bén dau va nguc khong cO VIENn trang ..............c.ocouveeeeiieeeiieeiin, Dahira
22. Gbc canh sau mau VANE ...........oeiieeiieeeieeei Gnathothlibus (G. erotus)
- Gbc canh sau khoOng O MAU VAN ........oevee et 23
23. Co thé c6 mot duong soc trang tir dau téi cudibung .............coooeeiieiiinn.., 24
- Khong c6 duong soc tring doc cothé .................. Acosmerycoides (A. harterti)

24. Mit trén canh truéc c6 nén nau do6 voi cic duong trung tuyén cong

...................................................................................... Ampelophaga

- Mit trén canh trudc mau xam véi cac dudng trung tuyén thang................... Elibia
Kho4 dinh loai dén loai thudc gidng Acosmeryx Boisduval, 1875 & Viét Nam

1. Ving giita sit mép ngodi cuia mat trén canh trude cé mot mang sang mau dong

nhat phan tach véi ving giita sat gbc boi duong gitra ddm mau (Hinh 3.10 a)



................................................................. Acosmeryx formosana sinjaevi

- Mit trén canh trude khong c6 mang sang mau dong nhat (Hinh 3.10 b)............. 2

a b

Hinh 3.10. Mang sang phan tich ¢ mat trén canh trudc

2. Vién ngoai canh trudc va canh sau lugn song. ...........coovviiiiiiiiiiiiiiinnnnnn.. 3
- Vién ngoai canh trudc va canh sau khong lugn song ..., 4

3. Puong giita c6 phan phan nhanh tir gan M1 toi mép trong rd nét va ddm mau (Hinh

B L) o e A. omissa
4. Mt trén canh trudc co mau hong tim ............ooooeiiiiiiiiii e, 5
- Mait trén canh trudc cOMau XAM AEN ... 6

5. Puong giita ¢6 phan phan nhanh tir gan M1 téi mép trong rd nét va ddm mau (Hinh

Hinh 3.11. Budng gitra phan nhanh
6. Puong sat mép ngoai canh trude dai chay thang tir gan Rs4 dén géc 1A+2A (Hinh

B @) e A. naga
- Pudng sat mép ngoai canh trudc ngin, chay tir gan Rs4 dén M3 (Hinh 3.
7 o) P 7

a b

Hinh 3.12. Budng sat mép ngoai canh trudc
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7. Mit dudi canh mau xam pha cdc mang cam sang, ving sat mép ngoai trang xam
................................................................................... A. pseudomissa
7°. Mat du6i canh mau nau pha cam dam, vung sat dinh nduden ....................... 8
8. Mit trén canh trudc xam dam hon v6i cham 6 canh mau vang 16n va rd rang
................................................................................... A. pseudonaga
- Mat trén canh trudc xam nhat, khong co chdm 6 céanh hodc c6 thi nhd hon
........................................................................................ A. shervillii
Kho dinh loai dén loai thudc giéng Ampelophaga Bremer & Grey, 1853

1. Pinh canh trudc nhon hon, mat trén canh mau do tim dam, bon duong gitra manh

vardo nét (Phuluc S, Hinh 12)..............oooiiii Ampelophaga khasiana

- Dinh cénh trudc tron, mat trén canh mau nau do, ba duong gitra rong va khong rod

nét (Phu luc 5, Hinh 13)......o o, A. rubiginosa
Kho4 dinh loai dén loai thudc gidng Cechenena Rothschild & Jordan, 1903

1. Gbc canh c6 mot ddm mau nau 6 liv hinh bau duc I6n.............. Cechenena helops

- Gdc canh khong ¢6 ddm hinh bau duc 160 .........oooveiii e 2

2. Puong gitra sat mép ngoai tir dinh cénh tao thanh duong rang cua téi Rs4 sau do
m¢ rong thanh dau phiy gitra M1 va M2 & mat trén canh truéc (Hinh 3.13 a)
......................................................................................... C. aegrota
- Pudng gitta sat mép tir dinh canh dén M2 chi ¢6 ring cua & Rs3, phan con lai hoan

toan thang (Hinh 3.13 b) C. chimera

Hinh 3.13. Duong giita sat mép ngoai canh trudc (3b: ngudn Kitching, 2024 [6])
Khoa dinh loai dén loai thudc gidng Cechetra Zolotuhin & Ryabov, 2012

1. Mit lung cac dbt nguc khong c6 dai doc chinh gitta ........................ C. minor
- Mt lung cac dbt nguc c6 dai doc & chinh @itfa ..........covveiveeiieeiieeei. . 2
2. Ving den & gbc canh sau & mit trén khéng mé rong doc theo cac dudng gan canh
(HINh 3. 14D) . oo e C. lineosa
- Ving den ¢ gbc canh sau & mit trén md rong doc theo cac duong gan canh (Hinh
314 @, C,d) i e 3

3. Mit trén lung nguc c6 vay mau hong & gan ang-ten va dai mau xanh 6 liu ddm doc
theo mép trén canh trudc twong phan rd rét voi mau nén gan nhu trang & phan con lai
cuacanh (HInh 3.14 C).oonniii e, C. scotti
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- Mit trén canh trudce c6 nén canh xanh hoan toan (Hinh 3.14 a,d) .................. 4

4. Cac dudng trung tuyén ngang md nhat. Mit trén canh sau c6 mang den & gbc canh
mo rong ro rang theo cac duong gan canh (Hinh 3.14a).......................... C. bryki
- Cac duong trung tuyén ngang rd rang hon. Mit trén canh sau c6 mang den & gbc

canh khong lan theo gan canh 1o rang (Hinh 3.14d)...... C. subangustata continentalis

Hinh 3.14. Mot sd dic diém khac biét ciia nhém loai ¢6 hinh thai gan nhau trong
giong Cechetra: a) C. bryki, b) C. lineosa, c) C. scotti, d) C. subangustata
(nguon: a,b,c: Ivshin et al. (2018) [95])

Ghi chii: Nhom loai gdbm C. lineosa, C. scotti, C. bryki va C. subangustata
continentalis c6 hinh thai ngoai rit d& nham 1an béi c6 nhidu dang bién thé nho ¢ mau
sic va hinh thai dia 1y, viéc dinh loai bé‘tng cac duong van canh va mau séc chi tuong
d6i dé nhan dién loai so bd. Pé dinh danh chinh xéc loai can két hop sir dung mi vach
DNA.

Kho4 dinh loai dén loai thudc gidng Dahira Moore, 1888
1. Nén canh sau c6 mau vang (Hinh 3.15a)........................ Dahira chaochauensis
- Nén canh sau mau NAU A0 .........oovuiiee e, 2
2. Mit trén canh trudc c6 dém trang O sat dinh canh (Hinh 3.15b)
...................................................................... D. obliquifascia siamensis

- Mit trén canh trudc hoan toan khong c6 dom tring (Hinh 3.15¢)............. D. orlovi
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b Dakice oblicuifuscia sismentis

Hinh 3.15. Cac loai trong gidng Dahira & Viét Nam
(ngudn: Haxaire et al. (2021) [107])
Khoa dinh loai dén loai thudc gidng Daphnis Hiibner, 1819
1. Mit trén canh truéc mau xanh tuoi sing két hop cac dai hoa vian mau tring hong
nhat (Phuluc 5, Hinh29)..........ooi Daphnis nerii
- Mt trén canh trudc khong cO mauhong ...........ooeeueiiie i, 2
2. Mit trén canh trudc mau xanh 6 liu ddm, dinh canh c6 dém tra'ing (Phuc luc 5, Hinh
) T D. hypothous crameri
- Mt trén canh trudc mau xanh xam, dinh canh khéng c¢6 dém tring. ... .. D. placida
Khoa dinh loai dén loai thudc giong Elibia Walker, 1856

1. Mat trén canh trudc co6 cac duong trung tuyén gan nhu song song vdi goc canh

(Phuluc 5, Hinh 31)....oooi e, Elibia dolichoides
- Céac duong trung tuyén khong song song véi gbc canh (Phu luc 5, Hinh
77 T E. dolichus

Kho4 dinh loai dén loai thudc gidng Enpinanga Rothschild & Jordan, 1903
1. Kep sinh dyc thon dai, dinh nhon, duong cu c6 dinh thon dai (hinh 3.16)
............................................................................. Enpinanga teyniei
- Kep sinh duc dinh nhon ngén, duong cu c6 dinh m¢ rong (hinh 3.17)

.................................................................................... E. assamensis

Hinh 3.16. B phén sinh duc duc loai Enpinanga teyniei
a) Kep sinh duc, b) Duong cu (nguon: Haxaire & Melichar, 2013 [84])
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Hinh 3.17. B6 phan sinh duc duc l‘oa‘ti E. assamensis
a) Kep sinh duc, b) Duong cu (nguon: Kitching, 2024 [6])

Khoa dinh loai dén loai thudc giong Eupanacra Cadiou & Holloway, 1989

. Pau va nguc c6 mau xanh I4, cung mau véi vién trén cénh trude (hinh

TR . ) T Eupanacra busiris
Khéng c6 mau xanh trén dau, nguc, canh ... 2
. Mit trén canh trudc c¢6 hoa van twong phan 1 nét, gan gidng vé6i E.busiris (hinh
B8 D) E. variolosa
Mit trén canh truéc co hoa van khong twong phan rd nét, khong giéng véi

a Eupanacra busiris busiris b Eupanacra variolosa

Hinh 3.18. Hoa vin canh hai loai trong giéng Eupanacra

. Vién ngoai canh truéc nhin (hinh 3.20a)...........cocovveiieeiieeii, E. perfecta
Vién ngoai canh trudc 6 rang cua (hinh 3.20D,C)....c..oovvneieieii e 4
. Vién ngoai canh trudc cong déu, chi hoi 16i M2 (hinh 3.2a,b) .................... 5
Vién ngoai canh trudc goc canh manh ¢ M2 (hinh 3.22;3.23) .............oe...... 8

. Mat trén canh trudc c6 dudng gitta sat vién ngoai dang ring cua (hinh 3.19a) .. 6
Mit trén canh trude co dudng gitta sat vién ngoai dang thang (hinh 3.19b) ..... 7

Hinh 3.19. Puodng giita sat vién ngoai canh trudc (ngudn: Kitching, 2024 [6])
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6. Vung tam gidc ddm mau giéi han & vién ngoai canh trudc tir M1-CuA2 (hinh
320Dt E. elegantulus
- Vung tam gidc ddm mau gidi han & vién ngoai canh trude tir M1-CuA 1, phan cudi
thu hep tai CuA2 (hinh 3.20c)

Hinh 3.20. E. perfecta, E. elegantulus va E. mydon (ngudn: Kitching, 2024 [6])
7. Mit trén canh trudce c¢6 5 dudng trung tuyén ngang trong d6 dudng thir 3-5 hep va
rorang (hinh3.21a) ... E. sinuate
- Mit trén canh trude c6 5 dudong trung tuyén ngang trong d6 dudng thir 3-5 rong
hon va khong r6 rang (hinh 3.21b)..........coooiiiiiii E. metallica

Hinh 3.21. C4c duong trung tuyén ngang (ngudn: Kitching, 2024 [6])

8. Vién ngoai canh trudc c6 mot diém nhon duy nhit ¢ dinh cta M2 (hinh

32 ) E. automedon
- Vién ngoai canh truéc c6 moét diém nhon & dinh cia MI-M2 (hinh
70 1 P E.laplume

Hinh 3.22. E. automedon (nguédn: Kitching, 2024 [6])
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VIETNAM
Tam=Dao

5 0‘001986
i K'lftan

Eupanacra laplume laplume n.sp.

Hinh 3.23. E.laplume (ngudn: Haxaire & Melichar (2024) [166])

Kho4 dinh loai dén loai thudc gidng Eurypteryx Felder, C. & Felder, R., 1874

l.

Vung gitta sat mép ngoai canh trudc cd ba dudong hoa van trong d6 mot duong
luon séng va hai duong cong hudng gbc canh (hinh 3.24)....... Eurypteryx bhaga
Vung gitra sat mép ngoai canh trudc khong c6 cac duong hoa van (Phu luc 5, hinh

Hinh 3.24. Eurypteryx bhaga (ngudn: Kitching, 2024 [6])

Kho4 dinh loai dén loai thudc gidng Hippotion Hiibner, 1819

Mit trén canh trudc c6 cac dudng trung tuyén ngang twong phan rd rang, ¢ hai

bén mit lung cac ddt bung c6 cac doan ngan MAU tring ............coeeevvnenn..... 2
Mit trén canh trudc co cac dudng trung tuyén ngang it twong phan, mit bén cac
d6t bung KhONg €O VAY trANG. .. .....eeeee e 3
Mit trén canh sau c6 mau hong do (phu luc 5, hinh 51) ........... Hippotion celerio
Mat trén canh sau mau xam nau (phu luc 5, hinh 54).......................... H. velox
GO cAnh SaUMAU AN ......ueee e H. rafflesia
Goc canh sau mau héng (phu luc 5, hinh 50, 53)....c.oiiii e 4
Juxta dai va dinh nhon (hinh 3.25a) ..., H. rosetta

Juxta ngin, dinh tron hodc tam giac tu (hinh 3.25b) .................. H. boerhaviae
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Hinh 3.25. B0 phan sinh duc duc: a) H. rosetta, b) H. boerhaviae
(4nh: Lé Quynh Trang)
Khoa dinh loai dén loai thudc gidng Macroglossum Scopoli, 1777
Puong giita sat gbc md nhat hodic KhONg 6 ......o...veveeeiieiiie e 2
Puong gitta Sat 8¢ 18 TANG. .......ueiee e 4
Puong giita phan chia canh trudc thanh hai phan gan nhu bang nhau véi viing bén
gbc canh nhat mau va ving bén vién ngoai sim mau (hinh 3.26)..................

................................................................. Macroglossum hemichroma

Hinh 3.26. Macroglossum hemichroma (ngudn: Kitching, 2024 [6])

3. Mit dudi bung mau xam tring (hinh 3.27).........oooeiiiiniee e, M. obscura

Mat dudi bung mau VAN ........coiiiiiii e M. corythus

Hinh 3.27. Macroglossum obscura (ngudn: Kitching, 2024 [6])

Puong giita sat gbc c6 mot mép hodc ca haimép déuthang ...............ccc..... 5
Puong giita sat gdc cong @ hai mEP bEN ........ooviiieiiieiiiie e, 9
Puong giita sat gbc co ca hai mép bén déuthang .................ccoooiiiiiiiinn.. 6

Puong giita sat gbc c6 mot mép thang, mot mép CoNg...........ccewneevveveeenn.... 7
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6. Puodng gitta st gdc rat chéo (hinh 3.28a).............cccooieiiiiiiinn, M. fritzei
- Puong giira sat gbc khong qua chéo (hinh 3.28b)............ccoeeeean. M. passalus

Hinh 3.28. Puong giita sat gbc canh trude (ngudn: Kitching, 2024 [6])

7. Pau va nguc co6 hai soc xam h@)ng ndi bat hai bén va mét soc xam den & chinh
gitta (phuluc 5, hinh 67) ... M. mitchellii
- Pau va nguc khong ¢6 cac soc XM hai BEN ....c..oevvveiii e, 8
8. Puong gitta sat goc dang chit L ddm mau voi mép trong tao thanh goc vudng (hinh
320 e e M. sitiene
- Duong giira sat gbc dang chir L ddm mau vi mép trong cong chir C (hinh 3.29b;

phu luc 5, hinh 60) M. divergens heliophile

Hinh 3.29. Puong giita sat gbc dang chit L (ngudn: Kitching, 2024 [6])

9. Vung den & vién ngoai mit trén canh sau c6 dinh nhon (hinh 3.30a)... M. aquila

- Vung den & vién ngoai mat trén canh sau cong tron (hinh 3.30b)............... 10

L4 4

Hinh 3.30. Ving den & vién ngoai mit trén canh sau (ngudn: Kitching, 2024 [6])

10. Buong gitra sat goc chi c6 phan ntra dudi mau den dam, nira trén nhat mau khong

r0 (hinh 3.30b). ... M. semifasciata
- Duong giira sat gbc lién tuc tir mép trén tdi mép dudi canh trude ................ 11
11. Puong giira sat goc c6 dang dong ho cat (hinh 3.31)............ccooeiiiiiinn.., 12
- Puong giita sat goc cO dang KNAC ...........oviiie i 13
12. Pudng gitta mau trang hong rat noi bat, rd nét (hinh 3.31a).......... M. mediovitta
-  DPuodng gitra mau nau den (hinh 3.31b)............ooiiiiii M. faro

a. b

Hinh 3.31. Puong giita sat goc c6 dang dong ho cat (ngudn: Kitching, 2024 [6])
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13. Phia du6i dau va nguc trang tinh (phu luc 5, hinh 58)................... M. bombylans
- Phia duéi d¢au va nguc khong c6 mau trang tinh ..............coeeeeiineee. . 14
14. Mt trén canh sau c6 mau cam hodc vang cam ............c.c.ovvvvieiiiienennnn.. 15
- Mattrén canh Sau CO MAU VANG .. ..oiveiiniiiti ittt eeeeeee e eeae e 17
15. Ving ddm mau & vién ngoai canh sau khong 13, chi chuyén mau hoi hung so véi

nén. Mit dudi bung c6 mang trang & giita (hinh 3.32a)..................... M. gyrans
- Vung ddm mau & vién ngoai canh sau rd rang. Mit dudi bung khéng c6 mang

EFANE O G oo ee et 16
16. Mit bén cac dbt bung tir 1 -5 c6 mau vang cam (hinh 3.32b)............. M. affictitia
- Mit bén cac ddt bung 4-5 ¢6 mau vang sang (hinh 3.32¢).................... M. belis

Hinh 3.32. Ba loai a) M. gyrans, b) M. affictitia va c) M. belis
‘ (nguon: Kitching, 2024 [6]) ‘
17. Vién ngoai mat trén canh sau c6 vung den rong nhat, bao phu gan nhu hoan toan
bé mat canh sau (hinh 3.338).......uiiieiiiie e M. glaucoptera
- Vung den khong bao pha gan nhu hoan toan mat trén canh sau (hinh 3.33b)... 18

4 4

Hinh 3.33. Ving den & mat trén vién canh sau (ngudn: Kitching, 2024 [6])

18.Puodng giita sat géc c6 do rong vién trén va mép trong bang nhau (hinh

Hinh 3.34. Puong giita sat gbc (ngudn: Kitching, 2024 [6])

19. Duong gitra sat goc gan nhu vudng goc voi vién trén canh trude................... 20
- Duong gitra sat goc chéo so vdi vién trén canh trudc ........ooeevieiiiiiii.., 22

20. Dai vang khong cham to1i mép trong canhsau .................. M. vicinum piepersi
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- Dai vang cham t61 mép trong canh sau ...........ccoevviiiiiiiiiiiii i, 21
21.Dai vang khong mo rong tdi chop canh sau ...........c.coovviiiiiiiiinn.... M. limata
- Dai vang mé rong t6i chop canh sau (phu luc 5, hinh 68)......... M. neotroglodytus
22.Pudng gitra sat gdc chi hoi cong ........oovveiveiiiieiiieii. . M. pyrrhosticta
- Puong gitra sat goc cong dang chit C .......o..oiiuueii i 23
23.Pudng gitta sat gbéc khong ndi lién voi vién trén canh trudc (hinh

70K 2 - 1 N M. variegatum
- Duong giita sat gdc ndi lién vién trén canh trude (hinh 3.35b)........ M. poecilum

D

Hinh 3.35. Buong gitra sat géc khong nbi lién v6i vién trén canh trudc
(nguon: Kitching, 2024 [6])

Kho4 dinh loai dén loai thudc gidng Neogurelca Hogenes & Treadaway, 1993

1. Ving den & vién ngodi mit trén canh sau d0 rong dong déu (hinh

3.30@) ..t eeeeee e .. Neogurelca hyas
- Vung den & vién ngoai mit trén canh sau c6 do rong hep lai ¢ phan dudi (hinh
N. himachala

Hinh 3.36. Ving den ¢ vién ngoai mit trén canh (ngudn: Kitching, 2024 [6])
Kho4 dinh loai dén loai thudc gidng Rhagastis Rothschild & Jordan, 1903

1. Mit duéi canh sau c6 chdm 6 canh mau den rd rang (hinh 3.37)

Rhagastis albomarginatus

- Mat dudi canh sau khong co cham 6 canh ... 2
Hinh 3.37. Chdm 6 canh & mt duéi cdnh sau

2. Mat trén canh trudc cO cac van maunau do ......o.o.vviiiiiiii it 3

- Mat trén canh trudc khong coOmaudd ..o 4

3. Nguc va rdu ddu mau d6 hong (phu luc 5, hinh 86) ............oooeiii.. .. R. gloriosa

- Ngucvarau dau khong c6 mau do (phu luc 5, hinh 88) .................. R. olivacea
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Vién ngoai canh trudc c6 mot duong cac vét hinh ludi liém tring xanh hudéng vé
géc canh (phuluc 5, hinh 87).......oiiiiii e R. lunata
Vién ngoai canh trudc khong ¢ duong vién ludi liém ...............o..oooeeiinn.. 5

. Mat dudi canh trude c6 duong gitta sat mép ngoai, duong nay géom cac cham den

061 nhat (NN 3.38D) 1. oeniee et 6
Mat dudi canh trudc khong c6 dudng gitra sat mép ngoai (hinh 3.b; phu luc 5,

hinh 90) R. velata
Hinh 3.38. Cac duong gitra ¢ mat dudi canh
6. Puong giita sat mép ngoai ndi bat (hinh 3.39a)..........coeiieiiiieeiiieeeiee 7
- DPuong gitra sat mép ngoai mo nhat (hinh 3.39b)...............cooiiiii, 8
Hinh 3.39. Budng gitra sat mép ngoai
7. Vién trén canh trudc mau trang Kem .............oooeeeiiiiiiie e R. confuse
- Vién trén canh truede MmAu tOi .....oovvniie e, R. aurifera
8. Phia dudi nguc va bung mau tring tinh. ...................cooiiiiii R. rubetra
- Phia dudi nguc va bung it phan trang hon .............cocovvveeieeeiieeeiin.. R. acuta
Khoa dinh loai dén loai thudc gidng Theretra Hiibner, 1819

1. Mattrén canh saumau A0 ......ooueiiiiiiiii i 2
- Mait trén canh sau kKhong cOmau do ............oooviiiiiii i 4
2. Goc canh sau mit trén mau do (phu lyc 5, hinh 99)............ Theretra pallicosta
- Gbc canh sau MAt N MAU GEN ... .vveeeee e 3
3. Doc nguc, lung va bung c6 duong nhat mau (phu luc 5, hinh 101)...... T. suffusa

Doc nguc, lung va bung khong c6 duong nhat mau (phu luc 5, hinh 92)... T. alecto
Nguc, bung va vién trén canh trudc mau xanh 14 (phu luc 5, hinh 97)... T. nessus

Nguc, bung va vién trén canh trudc khong co mau xanh 14. ........................ 5

. Cac duong ké ngang tuong phan 13 rang trén nén canh trudc

D6t bung thir nhat & phia bén khong ¢6 hai ddmden 16n ............ccceeeeeee . 7
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- Dbt bung thir nhat ¢ phia bén c6 hai ddm den 16m..............cceovveeeceene... 10
7. Mit lung cac d6t bung c6 duong soc trang ¢ chinh gitta .................cccoee.. 8
- Mit lung cac dot bung khong co6 duong soc tring & chinh giita (phu lyc 5, hinh

0 ) e T. lucasii
8. Doc mit lung cac dot bung c6 mot dudng trang don & chinh gitra (phy luc 5, hinh

L00) e e T. silhetensis
- Doc mit lung cic d6t bung c6 mot dudng trang kép ¢ chinh giita .................. 9
9. Hai bén lung nguc khéng co vién bac (phu luc 5, hinh 96)................. T. lycetus
- Hai bén lung nguc cé vién bac (phu lyc 5, hinh 98)................. T. oldenlandiae
10. Duong trung tuyén ngang N tUC ...........oouueeiie e, 11
- Puong trung tuyén ngang cac kKhong lién tuc ............coceveeiieeiiiiiiineein, 12
11. M3t dudi canh trudc c6 hai dudng giita sat mép ngoai, mau nén ciia mat dudi canh

12.

sau mau vang hodc mau cam. Kep sinh duc hinh cau, mép ngoai hinh vom cong
déu din, mép trong co hai tim cing véi tim trong thip hon tim ngoai, c6 ring
cua min; dinh rat it hodc khong nho 1én, khong cong huéng vé phia gc (hinh
B0 . e e T. colotho
Mit dudi canh trude co ba duong giita sit mép ngoai, mau nén canh mau hong
hodc xdm hong, 16m dom cac cham den. Kep sinh duc c6 mép ngoai tron nhung
thudng 16m ngay trude dinh, mép trong c6 hai tim cting cao ngang nhau, dinh hai
tdm cong hudéng vé gbc, chi c6 ring ¢ dinh 16n nhat (hinh

T. tibetiana

L (b’/- &
Hinh 3.40. Kep sinh duc: a) T. clotho, b) T. tibetiana (anh: Lé Quynh Trang)

Mit duéi canh trude ludn c6 mot duong giita mau den lién mach song song véi
duong giita sat mép ngoai, duong giira sat mép ngoai tao thanh bdi cac cham den.
Kep sinh duc rat 16n, ¢6 hai tAm song song, mdi tAm c6 10-12 rang nhd, kich thudc
it nhidu bang nhau (hinh 3.418)..........ooviiiiniiie e, T. boisduvalii
Mat dudi canh trude khong co duong gitra ma chi co duong gitra sat mép ngoai
dang chiam den. Kep sinh duc c¢6 dang mot tim phang hinh thang, khong c6 ring
chi c6 bon gd nho trong d6 hai go 16n nhat & dinh va hoi léch bén (hinh 3.41b)......

..................................................................................... T. sumatrensis



(anh: Lé Quynh Trang)

Khéa dinh loai téi giong ciia phian ho Smerinthinae Grote & Robinson, 1865

1. Cothécoddang G0N ONG .....c..uueee e Sataspes
- Co thé khong co dang GION ONG .......couueiee e, 2
2. DOt ong chan it €O Al «....ovvvn i 3
- Dbt dng chan gitta KhONE CO ZAT ......oevvee e 11
3. Pt 6ng chan sau CO MOt CAP CUA ...vvviieit et e e 4
- D6t dng chan sau cO hai CAP CUA ....evvnei e 7
4. Canhxanhvadohodcchicomaudo ... 5
- Canh khong cO mau xanh, A ........c.oooiiiiii i 6
5. Canhxanh vadd ....ccoooiiiiii i Rhodoprasina
- CanhchicOmAaudo .....cooviii e Rhodambulyx
6. Vien ngoai cAnh TWON SONG ........ueee el Marumba
- Vién ngoai canh khong lugnsong .................. Daphnusa (D. sinocontinentalis)
7. Vién ngoai canh Khong TWon SONE .........oovweeiee et 8
= Vien ngoai cAnh TWON SONE ....ovvvneee et 10

8. Mait trén canh trudc c6 dai rong mau vang tor goc canh tdi dinh canh

................................................................... Leucophlebia (L. lineata)
- Mait trén canh trudc khong ¢6 dai vang nhu vay ..........oooiiiiiiiiiiie e 9
9. Mittrén canhsau comauhdng .............ccocoeeeene... Opistoclanis (O. hawker)
- Mt trén canh sau khong cOmauhong ...........ooooveeiueeiie e Clanis
10. Mt trén canh co badudong gitta ............ccoveeene.... Polyptychus (P. trilineatus)
- Mat trén canh trudc khong cé cac dudng gilta ..........ooviiiiiiiiiiiiiin...

........................................................ Phyllosphingia (P. dissimilis berdievi)
11.D6t 6ng chan sau COMOL CAP CUA ...vvenii it ae e 12
- Dbt bng chan sau cO hai CAP CUA «....oeveneee e 16
12. Goc canh sau khong co mau hONE ..........oevvnieieeie e 13

- GOccanhsau cOMAUNONG ...oovviii e 15



13. Vién ngoai canh lugn SONg ............ccoueveveueeen.... Morwennius (M. decorates)
- Vién ngoai canh Khong [won SONG .........ccovneeiue i, 14
14. Hoa van mit dudi va mat trén canh gan nhu twong dong ..............ccceeeeienn..
.................................................................... Parum (P. colligata)

- Hoa vin mit dudi va mat trén canh khong twong dong, mat dudi chu yéu mau
XAM ACN ... Craspedortha (C. porphyria)
15.C6 diém mat & goc dudi canh sau ....................... Smerinthus (S. szechuanus)
- Céanhkhong co diém mat .............c..oooveiiiiieiieiii Anambulyx (A.elwesr)
1O, CUa AL, .t e 17
£ CHANZAN .o 18
17.Dinh cAnh truGC CUt ... Amplypterus
- Pinhcanh trudecnhon ... Ambulyx
18. Vién ngoai canh Khong Twon SONE ..........co.ueiuee i) 19
= Vién ngoai cAnh TUQN SONE ......eieeneee e, 20
19.Canh sau cOMAUAONONG .....oovveeie e Callambulyx
- Canhsaumaunau vang ..........cooevvieverenneenneeiinnnns. Barbourion (B. lemaii)
20. D6t cudi rau AU NGAN ..., Smerinthulus
- DOt eudi FAU GAU AT ... et 21
21.Vién ngoai canh trudc cO thily 18 18t 3 M2 ....oiieiiie e Cypa
22.Vién ngoai canh trudc co thiy Khong rd M2 .......ooooiiiieiiee e, Cypoides

Khéa dinh loai téi loai thudc gidng Ambulyx Westwood, 1847

1. Khéng c6 dom den 16n & sat gdc canh (phy luc 5, hinh 115)........ Ambulyx tattina
- COAOmM den 16m ¢ Sat E6C CANN ........ueie e 2
2. Co hon ba hodc bon ddm den & ving sat gdc cAnh.........ccccoovevuneeiiieiieeiin, 3
- Co it hon ba dém den & viing sat g6c CAnh ............oeiieiiie e 4

3. Co bdn dém den ving sat gbe, khong dom 6 canh, mit trén canh ¢6 mau niu vang
(phuluc 5, hinh 109).......oiii e A. moorei
- Co ba ddm den vung sat géc va mOt ddm 6 canh sat bén, mit trén canh c6 mau
Xam tra‘ing (phuluc 5, hinh 104).......coooiii e, A. canescens
4. Co6 dém den ban nguyét & vién trén canh trude trong ving sat goc canh ........... 5

- Khong c6 dom den ban nguyét ¢ vién trén canh trudce trong vung sat goc canh

.............................................................................................. 11
5. Mat trén canh trudc mau Xam trang ................oeeeennn.. A. semiplacida montana
- Mait trén canh trrdC MAU NAU VANG ...ttt e 6

6. Mit lung cac d6t bung khong c6 duong & chinh giita (phu luc 5, hinh 110)......

.................................................................................... A. ochracea
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- Mit lung cac dot bung c6 dudng & chinh gitfa ............oovivioiieeie i 7
7. Gbc canhsau co mauhodngnhat ............ocooveiieiiieeiiii, A. kuangtungensis
- Gbc canh sau Khong cO mau hONg ..........ooiueeii e 8
8. Puong sat vién ngoai canh trude két thic 6 Cu2 ............cooeeeeen... A. maculifera
- Puong sat vién ngoai canh trudc kéo dai téi goc dudi ..........oooiieiiiei 9

9. Puodng gilra mat trén canh trudc hinhsin..................ociiiiieiiieeee e 10
- DPudng gilta mit trén canh trude c6 mot dinh cong, phan sau gan nhu thang (phu
luc 5, hinh 112)...eii e, A. schauffelbergeri
10. Duong giira sat gbc mit trén canh trudc khong 18, & con cai sau duong giita co
ving dam mau ¢ mép trong va sang mau hon & phia vién trén canh truéc (phu luc
5,hinh 116). ... A. tobii

- Puong giita sat gbc mat trén canh trude rd rang c¢6 dinh nhon trén gan CuA2 (phu

luc 5, hinh 113) .. e A. sericeipennis
11. Puong giita sat goc md nhat, khong bao gid co mauden .......................... 12
- Duong gitra sat gdc 1d rang (phy luc 5, hinh 114)...................... A. substrigilis

12. Mt trén canh sau c6 gdc canh den ddm va ba duong trung tuyén ddm mau rd nét
(phuluc 5, hinh T11) ..o e, A. pryeri
- Mit trén canh sau gbc canh it mau hung hon va hai duong trung tuyén khong rd

rang (phu luc 5, hinh 106)...........ooiiiiii e, A. liturata

Khéa dinh loai t6i loai thudc gidng Amplypterus Hiibner, 1819

1. Mit trén canh sau ¢6 mau hong tim (phu luc 5, hinh 118)..... Amplypterus panopus

- Mait trén canh sau khong c6 mau hé)ng (phu lyc 5, hinh 117)............ A. mansoni

Khéa dinh loai téi loai thudc giong Callambulyx Rothschild & Jordan, 1903

1. Mit trén canh sau ¢6 ddm mat ndi bat ........................... Callambulyx junonia
- Mt trén canh sau khong ¢6 dOm mat .............ooiiiiiii i, 2
2. Mit trén canh sau c6 gdc canh d6 thim dam hon mau dé nén (phu luc 5, hinh
0 C. rubricosa
- Mat trén canh sau c6 gdc canh dong mau véi mau donén ... 3
3. Puodng giira sat géc mat trén canh trude c¢6 dinh nhon dai (hinh 3.42a; phu luc 5,
hinh 123) ... e C. kitchingi
- DPuong giira sat géc mat trén canh trudc c¢6 dinh nhon ngén (hinh 3.42b; phu luc
S5,hinh 125). . o C. schintlmeisteri
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Hinh 3.42. Puong giita sat gbc mat trén canh trudce: a) C. kitchingi, b) C.
schintlmeisteri (ngudn: Brechlin, 2019¢ [194])
Khoéa dinh loai téi loai thudc giong Clanis Hiibner, 1819
1. Mit dudi canh trudc khong cé dai mau den gan mép trong sat goc canh
..................................................................................... Clanis titan
- Mit dudi canh trude c6 dai mau den gan mép trong sat gbc canh .................. 2
2. Mait trén cénh trudc c6 duong lugn séng mo nhat va mot doan sdng mau sau 6
canh trén gan M3 (phu luc 5, hinh 127).............ooiiiiiinl. C. schwartzi
- Mait trén canh trudc c6 cac duong lugn song rd rang, mot vung sang mau sau 0
CANN GAN VIBN T8N ...\ ittt 3
3. Vung ndi giita dudng giita sat mép ngoai va vién ngoai canh trudc dugc 1ap day
béi mau dam rd nét & gan M1 dén goc dudi (phu luc 5, hinh 129)
.................................................................................... C. undulosa
- Vung ndi giita dudng giira sat mép ngoai va vién ngoai canh trude khong qua dam
mau so voi nén canh & gan M1 dén goc dudi (phu luc 5, hinh 126) ..................
.................................................................................... C. bilineata

Khoa dinh loai téi loai thudc gidng Cypa Walker, 1865
Con duc
1. Pau moéc khong phan tach (hinh 3.43a) .....oocoveivniiiiiean Cypa decolor
- Paumoc phan tach (hinh 3.43D) ...oooeeiim et 2

P

Pau moc

phan tach
Pau moc khong
phan tach

N
3 i}

Hinh 3.43. B phan siph duc duc a) C. decolor, b) C. latericia
‘ (nguon: Kitching, 2024 [6])
2. Pau moc ché thuy sau tao thanh hai thuy manh tach bi¢t véi dinh thuén nhon (hinh

B3 e C. latericia
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- Paumoc phan tach hai thuy 16m @iffa ..........cooveeiieiiei e, 3

3. Pinh cta hai thuy cong, nhon va dai. Kep sinh duc dinh nhon ngin (hinh

B C. uniformis
- binh cua hai thuy cong, nhon, ngén. Kep sinh duc dinh nhon dai (hinh
3D C. enodis

Mau giao Mau giao

cAu dinh cau dinh

nhon ngin nhon dai

a } .b

Hinh 3.44. B6 phan siph duc duc a) C. uniformis, b) C. enodis
(nguodn: Kitching, 2024 [6])

Con cai
1. Vién ngoai canh trude 16m ndng & dudi dinh canh (hinh 3.45a).......... C. decolor
- Vién ngoai canh trudc 16m sau & dudi dinh canh ...............cooooeeiil 2
2. binh va géc dudi canh sau nhon hon (hinhg 3.45b)..................... C. uniformis
- Dinh va goc dudicanh sau tron hon ... 3
3. Duong gitra sat mép ngoai canh trude co6 rang cua 1o rét (hinh 3.45¢)................
............................................................................. C. lacdurongana
- DPuong gilra sat mép ngoai canh trudc monhat ..., 4
4. Vét15m giita M3-CuA2 xé thiy néng (hinh 3.45d)...............ccooooon C. enodis
- Vét16m gitra M3-CuA2 xé thuy sau (hinh 3.45€)............ccooeeenn.... C. latericia

LOom nong Lom sau
128 |- Ja Puong
gitra sat
mép ngoai

"« X¢ thuy
nong

i

Hinh 3.45. Hinh théi ngoai con cdi: a) C. decolor, b) C. uniformis, c) C.
lacdurongana, d) C. enodis, e) C. latericia (nguon: Brechlin, 2019a [163])
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Khéa dinh loai téi loai thudc giong Cypoides Matsumura, 1921

. B0 phéan sinh duc duc c6 dau moc khong cong dot ngdt dinh, kep sinh duc dinh tu

(hinh 3.46Q).......ciiiii i Cypoides viethangae
Pau moc hep va dinh cong dot ngot, kep sinh duc cé dinh nhon (hinh 3.46b)

................................................................................... C. chinensis

Pau moc

Kep sinh duc

Hinh 3.46. BO phén sinh duc duc a) C. viethangae, b) C. chinensis
(nguon: Eitschberger & Nguyen, 2017a [160])

Khéa dinh loai téi loai thudc giong Marumba Moore, 1882

. Mait trén canh sau cO MAUNONE .......oiivenei et 2
Mit trén canh sau khong cO mau hong ...........coovvviiieiiiieiiie e 3
Kich thudc 16n hon, canh thon hon, dinh canh truéc dang ludi 1iém va mat trén

canh sau c6 phan xam & mép ngoai hep hon nén mau hong & gbc canh twong phan
rorang (hinh 3.47a)........oiiiii Marumba irata
Canh nga‘in va rong hon, dinh canh trudc it nhon hon, mat trén canh sau it tuong
phan hon do phan mau xam & mép ngoai rong hon, chiém dién tich gan bang %
bé mit canh (hinh 3.47b)......ccocooeeiiieinei M. gaschkewitschii complacens

a b

Hinh 3.47. Loai a) Marumba irata va phan loai b) M. gaschkewitschii complacens

3.

(ngudn: Kitching, 2024 [6])

Cac duong gitra sat goc canh trudc & mit trén thang (hinh 3.48a)................. 4
Cac duong giita sat gbc canh trude lugn song (hinh 3.48b; phu luc 5, hinh
P M. spectabilis
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a b

Hinh 3.48. Cac duong giita sat gbc canh trude

. Puong doc mat lung co thé dam, ndi bat. Cac duodng mat trén canh trudc don gian,
min, ddm voi duong gitra thang, bon duong sat gdc canh gan nhu song song va
khoang cach giita chiung twong d6i déu nhau (hinh 3.49a).......... M. cristata titan
Puong doc mit lung co thé it ndi bat. Cac duong mit trén canh trudc khong dong
nhat, duong giita cong, ba duong giita sat gdc hoi tu & mép dudi gan nhu c6 dang
1720 1 . TP 5
. Vung sat dinh canh trude t6i CuAl c6 mau den dam, vién ngoai luon séng sau
(hinh 3.49D).. oo M. saishiuana

Vung sat dinh canh trudc khong cd6 mau den dam, vién ngoai lugn séng nong hon

Hinh 3.49. a) Phan loai M. cristata titan va b) loai M. saishiuana
(nguon: Kitching, 2024 [6])

. Céc duong hoa vin mat trén canh trudc da phan 1a duong kép (phu luc 5, hinh

L0 ) et M. dyras
Céac duong hoa vin mat trén canh trudc da phan 1a duong don (phu luc 5, hinh
) M. sperchius

Khéa dinh loai téi loai giong Rhodambulyx Mell, 1939

. Mat trén cénh trudc céd cac dudng gitra noi bat, duong gitra sat mép ngoai thang

(hinh 3.50C). .. Rhodambulyx haxairei
Mit trén canh trude voi cac duong giita it ndi bat, duong giita sat mép ngoai lugn
sONg (hinh 3.50a, b)....oviiii e 2

. Mau sic co ban téi hon, cic dudong gitra mit trén canh trude it twong phan. Bo
phan sinh duc duc c¢6 kep sinh duc ngin va it nhon hon (hinh 3.50a, d)..........
.................................................................................... R. kitchingi

Mau sic co ban nhat hon, cic duong giita mat trén canh trudc twong phan. Bo
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d e
Hinh 3.50. Hinh tlcléi ngoai va by phan §inh duc duc: a,d) R. kitching{; b,e) R.
davidi, ¢) R. haxairei voi bén tré‘i bi€u thi mat trén va bén phai biu thi

mat dudi (ngudn: Brechlin, 2015a [152])
Khéa dinh loai téi loai thudc gidng Rhodoprasina Rothschild & Jordan, 1903
1. Pinh canh truéc cong manh tao thanh mot thuy 16i (hinh 3.51a) ............
................................................................ Rhodoprasina callantha (3)
- Pinh canh trudc thing hoAc MO CONG ... .ovovieeee e 2
2. Rau dau dai vuot qua 6 canh. Ving dé gdc canh mo rong toi vién ngoai canh sau
(INh 3.51D) . e R. corolla
- Rau dau ngan hon, khong vuot qua 6 canh. Ving do gbc canh khong mé rong toi

vién ngoai canh sau (hinh 3.51C) ...oovveiiniiie i, R. corrigenda

Hinh 3.51. Loai a) Rhodopras:ina callantha, b) R. corolla va c) R. corrigenda
(nguon: Kitching, 2024 [6])
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3. Kep sinh duc c6 dinh phan tach thanh hai thuy nhon dai (hinh 3.52a)

.................................................................. R. callantha centrovietnama
- Kep sinh duc c6 dinh phan tach thanh hai thuy nhon ngin (hinh 3.52b)
R. callantha callantha

Hinh 3.52. B{ phén sinh duc duc a) R. c. centrovietnama, b) R. c. callantha
(nguon: Brechlin, 2015b [153])

Khéa dinh loai t¢i loai thudc gidng Sataspes Moore, 1858
1. Mat  duéi cac  d6t bung cudi c6 mang vang (hinh

353, Sataspes tagalica
- Mait dudi cac dbt bung cubi chi c6 mang vang hai bén (hinh 3.53d,f)
................................................................................................ 2
2. Mit trén canh trude c6 anh kim loai mo, mau téi hon. Kep sinh duc ¢6 ring nhon
(hinh 3.53¢,d; 3.54@) ..ot S. infernalis
- Mat trén canh trudc khong c6 anh kim loai, mau sang hon. Kep sinh duc c6 rang
dinh tu (hinh 3.53e,f;3.54b) ...ooiii S. xylocoparis

Hinh 3.53. Hinh théi ngoai cac loai a, l?) Sataspes tagalica; c,d) S. infernalis; e,f) S.
xylocoparis (nguon: Kitching, 2024 [6])
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b

Hinh 3.54. Kep sinh duc a) S. infernalis, b) S. xylocoparis
(nguon: Kitching, 2024 [6])

Khéa dinh loai t6i loai thudc gidng Smerinthulus Huwe, 1895

1. Pau méc phan tach nong thanh hai thuy dang chit M ....................oooooonne, 2
- Pau mdc phan tach sau thanh hai thity nhon ..........c.oooooeeiiiieeiieiiieeii, 3
2. Khia 1dm chinh giita ¢du moéc sau hon, dinh hai thiy nhon hon, mép bén thuén
hon. Kep sinh duc c6 cac gai nhon dai hon (hinh 3.55a) ..................co.
....................................................... Smerinthulus perversa bachmaensis
- Khia 16m chinh giita ddu méc ndéng hon, dinh hai thuy tron hon, mép bén tron.
Kep sinh duc c6 gai nhon ngan hon (hinh 3.55b) ........................ S. baonganae
3. Tam manh vo c6 dinh hod ctmg dang tAm (hinh 3.55¢) ................... S. baokimae
- Tam manh v6 c6 dinh hoa cting dang gai nhon (hinh 3.55d) ......................

...................................................................... S. mirabilis tonkiniana

(Ghi chii: Phan loai Smerinthulus mirabilis lamdongensis mau chuan 1a c4 thé cai,

hién chua c6 ca thé duc nao duge thu thap theo Brechlin, 2016 [156])

A A
.:."/A-‘\ . ';_;(

e

AR el Sl

Hinh 3.55. B phan sinh duc duc a) S. p. bachmaensis, b) S. baonganae, c) S.
baokimae, d) Tam manh v6 bén phai S. mirabilis tonkiniana
(nguodn: Brechlin (2015¢, 2016b) [154, 157])
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Khéa dinh loai téi gidng ciia phin ho Sphinginae Latreille, 1802

1. Nguc bao phu 16ng dai (hinh 3.56)........................... Pentateucha (P. curiosa)
- Nguc khong cO1Ong dai ......oovviniii i e e e 2

Hinh 3.56. Hinh thai ngoai loai Pentateucha curiosa (ngudn: Kitching, 2024 [6])

N

. Lung nguc ¢ hoa van hinh dau lau (hinh 3.57a).......................... Acherontia

Lung nguc khong c6 hoa vin hinh dau 1au (hinh 3.57b)....................n..., 3

a
Hinh 3.57. Hoa van trén lung nguc
3. Hai bén lung bung c6 cac dai mau hong xen k& mau den (hinh 3.58a)

Agrius (A.convolvuli)

1
.
.
.
.

Hinh 3.58. Hoa van hai bén lung bung

AN

. Mait lung d6t bung 3-5 c6 soc chéo tam gidc mau trang ¢ bén (hinh 3.59)
................................................................... Rothinjoa (R. leucomelas)

Mit lung d6t bung 3- 5 khong c6 soc chéo tam gidc mau tring d bén ............. 5
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Hinh 3.59. Hinh thai ngoai loai Rothinjoa leucomelas
(nguon: Kitching, 2024 [6])

. Chép canh trudc c6 mot dudng tring vang thang tir dinh canh t6i R4 sau d6 cong
chit C & M1 tiép tuc tao duong zic-zic téi vién ngoai canh trudc (hinh
3000) e Apocalypsis (A. velox devjatkini)
Chop canh truede khong c6 GUONE trANG ..........oovmee e e 6
. Canh don sic, khong co nhiéu hoa vin (phu luc 5, hinh 173) ........................

.............................................................. Hyloicus (H. centrovietnama)

Hinh 3.60. BDudng zic-zac ¢ vién ngoai gan chop canh trudc

. Lung nguc c6 vién tring voi dém den & bén ¢ ddt ngyc giira (hinh 3.61; phu luc
S5hinh 172) cveeeeiiiieciiiecieec e eeveeeeevee e Dolbina (D. inexacta)

Lung nguc khong c6 vién trang voi dom den ¢ bén ¢ dot nguce gitia ............... 8

Hinh 3.61. Vién tring v&i ddm den & bén ¢ dot nguc gitra

. Mat trén canh trude c6 mot duong trung tuyén gitra mau den ndi tir vién trén qua
6 canh t61 vién ngoai (hinh 3.628).........c..iiiiue e 9
Mit trén canh trude khong co dudng trung tuyén giita hodc duong nay khong
cham t&i vién ngoai (hinh 3.62b)..........iiiie e, 11
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Hinh 3.62. Puong trung tuyén giita ndi tir vién trén t6i vién ngoai canh trude
9. Nguc rat dai, vuot xa gbc canh (hinh 3.63; phu luc 5, hinh 174)
Megacorma (M. oblique)

Hinh 3.63. Nguc vuot xa gdc canh
10.Nguc mé rong. Mau nén chii yéu 1a mau xam tro (phu luc 5, hinh 177)
....................................................................... Notonagemia (N. analis)
- Nguc thon, nho. Mau nén chu yéu mau nau tdi (phu luc 5, hinh 171) ................
.................................................................. Cerberonoton (C. rubescens)
11.Lung bung c6 duong soc den chinh gitta (phu luc 5; hinh 179, 180)

..................................................................................... Psilogramma

Lung bung khong c6 duong soc den chinh gitta (phu luc 5; hinh 175)
vevenve... Meganoton
Khéa dinh loai téi loai thudc giong Acherontia Laspeyres, 1809

1. Mat trén géc canh sau mau den (phu luc 5, hinh 167)..................... A. lachesis
- Mit trén gbc canh sau mau vang (phu luc 5, hinh 168)........................ A. styx
Khéa dinh loai t6i loai thudc giong Psilogramma Rothschild & Jordan, 1903

1. Mait dudi bung ¢6 mau hoi nau (hinh 3.64a; phu luc 5 hinh 179).....................
.................................................................... P. discistriga discistriga

- Mait dudi bung c6 mau tréng tinh (hinh 3.64a; phu luc 5 hinh 180)....... P. increta



Hinh 3.64. Mau sic mit dudi bung

Khéa dinh loai téi loai thudc giong Meganoton Boisduval, 1875
1. Puong giira sat gbc sang mau lién sau c6 mot mang tring 16n sat mép trong (hinh
35 ) T M. yunnanfuana
- DPudng giita sat gdc manh va nhat mau hon, lién sau c6 mot mang nau vang sat
mép trong (phu luc 5, hinh 175)........coiiii i, M. nyctiphanes

Hinh 3.65. Hinh thai loai M. yunnanfuana (ngudn: BOLD, 2024 [167])

3.1.3. Sir dung ma vach DNA dinh logi cdc loai dong hinh trong giong Cechetra
Zolotuhin & Ryabov, 2012 ¢ Viét Nam

Gidng Cechetra Zolotuhin & Ryabov, 2012 hién ghi nhan dugc 5 loai ¢ Viét
Nam, trong d6 4 loai gdbm C. lineosa, C. scotti, C. bryki va C. subangustata
continentalis c6 hinh thai ngoai rat dé nham 1an do d6 viéc dinh loai bang hinh thai
chi twong d6i dé nhan dién loai so bo. Dé dinh danh chinh xé4c loai can két hop sur
dung ma vach DNA. Luan 4an x4c dinh ma vach DNA cho hai trong bdn loai ¢6 hinh
thai twong dong 12 C. lineosa va C. subangustata, hai loai C. scotti, C. bryki do khong
c6 mau vat dé phan tich phan tu.
3.1.3.1. Gidi trinh tw vimg gen COI véi 17 mau cia hai lodi C. lineosa va C.
subangustata

DNA tong s6 dugc tach tir mau chan cia hai loai, kiém tra bang dién di trén
gel agarose 0,9% (hinh 3.66). Xac dinh néng dd chinh xac va d6 sach dua vao chi sd
OD do trén may do quang pho Labomed 2700 - M. Két qua do OD cho thdy cac miu

tach c6 d6 sach tir 1,8-2 du diéu kién thuc hién cac phan tmg tiép theo.
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Hinh 3.66. Hinh 4dnh gel kiém tra DNA tir mau chan

Nhén gen cac mau nghién ctru v6i cip mdi LCO1490 va HCO2198 thudc viing
gen CO1, dién di kiém tra san pham PCR cho thay cac giéng chira mau rd nét, bing
nhan dung kich thuéc 1y thuyét (Hinh 3.67).

Hinh 3.67. San pham PCR cua 17 mau nghién ctru phan tich véi cip moi LCO1490
va HCO2198 (Folmer et al., 1994) trén gel agarose 1,5%

San pham PCR sau tinh sach dugc giri sang cong ty Macrogen doc trinh ty hai
chiéu. Két qua giai trinh tu cac peak rd nét. Két qua giai trinh tu gen hai chiéu, sau
khi nbi hai chiéu (xudi + nguoc) va loai bo trinh tu mdi, ving CO1 cic mau nghién
ctru ¢6 chiéu dai 654 bp v6i 534 vi tri co gia tri st dung cho phan tich, ching t6i da
xac dinh dugc 117 vi tri V (Variable), gia tri Pi (Parsimony informative) 58 vi tri va
hé sd Si (transition) 1a 59.

Két qua so sanh 16 trinh tu ctia cic mau duoc dinh danh so b 13 loai C.lineosa
so sanh véi 3 trinh ty c6 ma s6 KY962521, KC182180, KC182176 dugc lay trén
Genbank va 2 trinh ty c6 ma s6 MT994235, MT994234 d cong bb trude clia Le et
al. (2022) cho thay cac trinh tu cing loai (hinh 3.68). Cac mau nay dugc dinh danh

chinh xac 1a loai C.lineosa.
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HGO7
GL23
HG14
HG18
HG10
61
- HG25
HGO08
HG37
HG24
— MT994235 Cechetra lineosa HO1
GL10
33 SD02
HG20
—1001 HG22
KY962521 Cechetra lineosa
3 KC182180 Cechenena lineosa
92 ' KC182176 Cechenena lineosa
MT994234 Cechetra lineosa G05

95

5

E1 CBO06
42 | | CB05
72 CB08

MG783981 Acherontia lachesis

0.020

Hinh 3.68. Cay twong dong cta loai Cechetra lineosa

Két qua so sanh trinh ty cia mau HG23 duoc dinh danh so bo 1a loai Cechetra
subangustata véi trinh tu c6 ma s6 MT994231 da cong bé trude clia Le et al. (2022),
2 trinh ty ¢6 ma s6 1a IN677799 va KP720043 duoc 1y trén Genbank cho thdy cac
trinh ty cting loai ¢6 hé sb boostrap 84% (hinh 3.69). Cac mau nay dugc dinh danh 1a
loai Cechetra subangustata.

JNG677799 Cechenena subangustata

4
MT994231 Cechetra subangustata D07

HG23

KP720043 Cechetra subangustata

MG783981 Acherontia lachesis

|

0.020
Hinh 3.69. Cay tuong dong cua loai Cechetra subangustata

Két qua 24 miu cta ba loai C. minor, C. lineosa va Cechetra subangustata
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thudc giéng Cechetra & Viét Nam duogc tai dung trén cdy tuong dong theo phuong
phap Maximum likelihood dit liéu ti wu héa véi mo hinh Tamaru-Nei dugc thé hién trong
hinh 3. 70, trong d6 bao gém 17 miu nghién ctru va 7 miu da céng bd trong nghién
cuu trude cua Le ef al. (2022).

HGO7
GL23
HG14
HG18
57| HG10
HG25
HGO08
%) HGa7
HG24
GL10
- MT994235 Cechetra lineosa HO1
- SD02
MF052467 Cechetra lineosa
92 | MT994232 Cechetra lineosa FO1
MT994233 Cechetra lineosa G01
HG20
100 ' HG22
34 | JN677795 Cechenena lineosa
8 | ' MF802856 Cechetra lineosa
KY962521 Cechetra lineosa
—t KC182176 Cechenena lineosa
KC182176 Cechenena lineosa
% | KC182183 Cechenena lineosa
64 ' KC182180 Cechenena lineosa
MT994234 Cechetra lineosa G05
CB06
92 || CBO5
64 ' CBO8

92

46

47

65~ JN677796 Cechenena minor
100 ' \1T994236 Cechetra minor HO4
MT994230 Cechetra minor BO7

55 KP720043 Cechetra subangustata
HG23
gp || JN677799 Cechenena subangustata
75' MT994231 Cechetra subangustata D07
MG783981 Acherontia lachesis

—_

0.020

Hinh 3.70. Cay tuong dong cla ba loai C. minor, C. lineosa va C. subangustata
thugc giong Cechetra & Viét Nam
3.1.3.2. Ma vach DNA cua cac loai thuoc giéng Cechetra o Viéet Nam
Ba loai C. minor, C. lineosa va Cechetra subangustata thudc giébng Cechetra
¢ Viét Nam duoc dang ky trinh ty trén Genbank va BOLD trong d6 7 trinh tu trong
cong bd trude (Le ef al., 2022) va 17 trinh tu trong nghién ctru nay. Cac mau duoc
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cép ma sb nhu bang 3.6, chi tiét ma vach DNA duogc md ta Phu luc 2 va 3.

Bing 3.4. Danh sach mi s6 trén Genbank ciia ba loai thudc gidng Cechetra &

Viét Nam
TT Loai Chidu dai (bp) Ma so Ma s0 BOLD
Genbank
1 | Cechetra 657 MT994231 BOLD:AAC5088
subangustata
2 | Cechetra minor 657 MT994236 BOLD:AAB7354
3 | Cechetra minor 614 MT994230 BOLD:AAB7354
4 | Cechetra lineosa 634 MT994232 BOLD:AABS5811
5 | Cechetra lineosa 629 MT994233 BOLD:AABS5811
6 | Cechetra lineosa 657 MT994235 BOLD:AABS5811
7 | Cechetra lineosa 657 MT994234 BOLD:AABS5811
8 | Cechetra lineosa 654 PP961911
9 | Cechetra lineosa 654 PP961902
10 | Cechetra lineosa 654 PP961904
11 | Cechetra lineosa 654 PP961910
12 | Cechetra lineosa 654 PP961905
13 | Cechetra lineosa 654 PP961906
14 | Cechetra lineosa 654 PP961909
15 | Cechetra lineosa 654 PP961900
16 | Cechetra lineosa 654 PP961903
17 | Cechetra lineosa 654 PP961901
18 | Cechetra lineosa 654 PP961897
19 | Cechetra lineosa 654 PP961912
20 | Cechetra lineosa 654 PP961907
21 | Cechetra lineosa 654 PP961898
22 | Cechetra lineosa 654 PP961899
23 | Cechetra lineosa 654 PP961908
24 | Cechetra 654 PP961913
subangustata

3.2. Phin bo va da dang ciia cac loai thudc ho Ngai chim theo ving dia Iy tu

nhién va theo sinh canh ¢ Viét Nam

3.2.1. Phin bé va da dang ciia cdc lodi thudc ho Ngai chim theo ving dia ly tw

nhién Viét Nam

3.2.1.1. Thanh phan loai ho Ngai chim theo viing dia Iy tw nhién Viét Nam

Két qua nghién ctru phan bd cua cac loai ho Ngai chim theo 8 ving dia 1y tu

nhién Viét Nam ghi nhan dugc tong sé 110 loai, 47 giong cua 4 phan ho. Thanh phan
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loai ho Ngai chim theo céc vung dia 1y tu nhién Viét Nam dugc trinh bay trong bang
3.7 dudi day.
Bing 3.5. Thanh phin loai va so lwgng ca thé ciia ho Ngai chim theo cac viing

dia ly tw nhién Viét Nam

TT

Taxon

(1)

2

&)

C)

C))

(6)

(7

®

Tong
s0 ca
the

Phén hg Langiinae Tutt,
1904

Langia Moore, 1872

Langia zenzeroides Moore,
1872

Phéan hg Macroglossinae
Harris, 1839

Acosmerycoides Mell, 1922

Acosmerycoides harterti
(Rothschild, 1895)

23

42

Acosmeryx Boisduval, 1875

Acosmeryx anceus subdentata
Rothschild & Jordan, 1903

16

14

29

69

Acosmeryx castanea
Rothschild & Jordan, 1903

10

Acosmeryx naga (Moore,
1857)

11

32

Acosmeryx omissa Rothschild
& Jordan, 1903

Acosmeryx pseudomissa Mell,
1922

20

34

Acosmeryx pseudonaga
Butler, 1881

17

11

10

11

50

Acosmeryx sericeus (Walker,
1856)

12

28

57

104

10

Acosmeryx shervillii
Boisduval, 1875

10

24

Ampelophaga Bremer &
Grey, 1853

11

Ampelophaga khasiana
Rothschild, 1895

23

26

12

Ampelophaga rubiginosa
Bremer & Grey, 1852

13

14

44

Angonyx Boisduval, 1875

13

Angonyx testacea (Walker,
1856)

38

12

60
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TT

Taxon

(1)

2

&)

C)

C))

(6)

(7

®

Cechenena Rothschild &
Jordan, 1903

14

Cechenena aegrota (Butler,
1875)

21

13

10

47

15

Cechenena helops (Walker,
1856)

25

26

11

12

75

Cechetra Zolotuhin &
Ryabov, 2012

16

Cechetra lineosa (Walker,
1856)

33

36

67

144

17

Cechetra minor
(Butler, 1875)

10

15

15

43

18

Cechetra subangustata
(Rothschild, 1920)

15

Dahira Moore, 1888

19

Dabhira obliquifascia
siamensis Melichar &
Haxaire, 2021

15

16

Daphnis Hiibner, 1819

20

Daphnis hypthous crameri
Eitschberger & Melichar,
2010

16

22

11

55

21

Daphnis nerii (Linnaeus,
1758)

Elibia Walker, 1856

22

Elibia dolichoides (Felder, C.
& Felder, R., 1874)

16

23

Elibia dolichus (Westwood,
1847)

14

15

Enpinanga Rothschild &
Jordan, 1903

24

Enpinanga assamensis
(Walker, 1856)

Eupanacra Cadiou &
Holloway, 1989

25

Eupanacra busiris busiris
(Walker, 1856)

26

Eupanacra laplume Haxaire
& Melichar, 2024

27

Eupanacra metallica
(Butler, 1875)

28

Eupanacra sinuata
(Rothschild & Jordan, 1903)

13
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TT

Taxon

(1)

2

&)

C)

C))

(6)

(7

®

29

Eupanacra variolosa
(Walker, 1856)

10

Eurypteryx Felder, C. &
Felder, R., 1874

30

Eurypteryx geoffreyi
Cadiou & Kitching, 1990

Gnathothlibus Wallengren,
1858

31

Gnathothlibus erotus
(Cramer, 1777)

Griseosphinx Cadiou &
Kitching, 1990

32

Griseosphinx marchandi
Cadiou, 1996

Hippotion Hiibner, 1819

33

Hippotion boerhaviae
(Fabricius, 1775)

10

11

34

Hippotion celerio (Linnaeus,
1758)

35

Hippotion rosetta (Swinhoe,
1892)

12

36

Hippotion velox (Fabricius,
1793)

Macroglossum Scopoli, 1777

37

Macroglossum belis
(Linnaeus, 1758)

38

Macroglossum bombylans
Boisduval, 1875

39

Macroglossum corythus
Walker, 1856

40

Macroglossum divergens
heliophila Walker, 1856

41

Macroglossum mitchellii
Boisduval, 1875

42

Macroglossum
neotroglodytus Kitching &
Cadiou, 2000

Pergesa Walker, 1856

43

Pergesta acteus (Cramer,
1779)

18

28

Rhagastis Rothschild &
Jordan, 1903
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Téng
TT Taxon MDA G @D B 6| (| ®|so ca
thé

Rhagastis acuta (Walker,

44 1856) 11| 5 6 22
Rhagastis albomarginatus

4| Rothschild, 1894 bpz 438 22
Rhagastis aurifera (Butler,

46 1875) 9 9 14 32
Rhagastis gloriosa (Butler,

47 1875) 6 6

48 Rhagastis lunata (Rothschild, 1 1
1900)
Rhagastis olivacea (Moore,

49 1872) 1 7 8
Rhagastis velata (Walker,

50 1866) 1 2 3
Theretra Hiibner, 1819
Theretra alecto (Linnaeus,

51 1758) 1 2 3
Theretra boisduvalii

52 (Bugnion, 1839) 2 3 1101 6 |20 41

53 | Theretra clotho (Drury, 1773) 8 3 2 |32 45
Theretra lucasii (Walker,

54 1856) 3 6 | 4 | 7 20
Theretra lycetus (Cramer,

55 1775) 1 1 2

56 | Theretra nessus (Drury, 1773) | 8 34149 | 2 |12 | 1 106
Theretra oldenlandiae

>7 (Fabricius, 1775) ! 3 4 3 ! 12
Theretra pallicosta (Walker,

58 1856) 1 |19 | 8 16 44
Theretra silhetensis (Walker,

59 1856) 1 1 2 4
Theretra suffusa (Walker,

60 1856) 8 1 3 12
Theretra sumatrensis (Joicey

61 & Kaye, 1917) 2 4 5 3 3 17
Theretra tibetiana Vaglia &

62 Haxaire, 2010 15 L) 36 52
Phéan hg Smerinthinae
Grote & Robinson, 1865
Ambulyx Westwood, 1847

63 Ambulyx canescens (Walker, 1 1

1865)
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Téng
TT Taxon MDA G @D B 6| (| ®|so ca
thé
64 | Ambulyx liturata Butler, 1875 11| 11 22
65 | Ambulyx moorei Moore, 1858 1 5 4 110 | 8 1 29
66 Ambulyx ochracea Butler, g 5 6 | 19 35
1885
67 | Ambulyx pryeri Distant, 1887 5 1 6
68 Ambulyx schauffelbergeri 1 1
Bremer & Grey, 1853
69 Ambulyx sericeipennis Butler, 1 6 1 |20 28
1875
Ambulyx substrigilis
70 Westwood, 1847 2 3 6 I 12
Ambulyx tattina (Jordan,
71 1919) 10 | 3 13
72 | Ambulyx tobii (Inoue, 1976) 1 2 3 6
Amplypterus Hiibner, 1819
Amplypterus mansoni (Clark,
73 1924) 4 27 31
Amplypterus panopus
74 (Cramer, 1779) 2 ! 3
Anambulyx Rothschild &
Jordan, 1903
Anambulyx elwesi (Druce,
75 1882) 1 1 2
Barbourion Clark, 1934
Barbourion lemaii (Le Moult,
76 1933) 5 6 18 29
Callambulyx Rothschild &
Jordan, 1903
77 Callambulyx diehli Brechlin | 1
& Kitching, 2012
Callambulyx rubricosa
78 (Walker, 1856) 43 | 18 | 4 | 18 83
Callambulyx schintlmeisteri
7" | Brechlin, 1997 b 2|1 ;
Callambulyx kitchingi Cadiou
80 1996 3 3
Clanis Hiibner, 1819
Clanis bilineata (Walker,
81 1866) 1 2 1 1 5
Clanis schwartzi Cadiou,
82 1993 1 1 2 5 9
83 | Clanis undulosa Moore, 1879 1 1
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TT

Taxon

(1)

2

&)

C)

C))

(6)

(7

®

Craspedortha Mell, 1922

84

Craspedortha porphyria
(Butler, 1876)

15

Cypa Walker, 1865

85

Cypa decolor (Walker, 1856)

10

86

Cypa enodis Jordan, 1931

87

Cypa latericia Inoue, 1991

Cypoides Matsumura, 1921

88

Cypoides chinensis
(Rothschild & Jordan, 1903)

Daphnusa Walker, 1856

89

Daphnusa sinocontinentalis
Brechlin, 2009

10

32

Marumba Moore, 1882

90

Marumba dyras (Walker,
1856)

91

Marumba spectabilis (Butler,
1875)

92

Marumba sperchius
(Ménétriés, 1857)

Morwennius Cassidy, Allen
& Harman, 2002

93

Morwennius decoratus
(Moore, 1872)

Parum Rothschild &
Jordan, 1903

94

Parum colligata (Walker,
1856)

30

35

Phyllosphingia Swinhoe,
1897

95

Phyllosphingia dissimilis
berdievi Zolotuhin & Ryabov,
2012

Polyptychus Hiibner, 1819

96

Polyptychus trilineatus
Moore, 1888

Rhodoprasina Rothschild &
Jordan, 1903

97

Rhodoprasina callantha
callantha Jordan, 1929

Smerinthus Latreille, 1802
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TT

Taxon

(1)

2

&)

C)

C))

(6)

(7

®

98

Smerinthus szechuanus
(Clark, 1938)

Phén hg Sphinginae
Latreille, 1802

Acherontia Laspeyres, 1809

99

Acherontia lachesis
(Fabricius, 1798)

12

15

38

100

Acherontia styx (Westwood,
1847)

Agrius Hiibner, 1819

101

Agrius convolvuli (Linnaeus,
1758)

10

16

45

Apocalypsis Butler, 1876

102

Apocalypsis velox evjatkini
Zolotuhin & Ryabov, 2012

Cerberonoton Zolotuhin &
Ryabov, 2012

103

Cerberonoton rubescens
(Butler, 1876)

10

16

Dolbina Staudinger, 1887

104

Dolbina inexacta (Walker,
1856)

10

15

Hpyloicus Hiibner, 1819

105

Hyloicus centrovietnama
(Brechlin, 2015)

Megacorma Rothschild &
Jordan, 1903

106

Megacoma obliqgua (Walker,
1856)

14

21

Meganoton Boisduval, 1875

107

Meganoton nyctiphanes
(Walker, 1856)

12

Notonagemia Zolotuhin &
Ryabov, 2012

108

Notonagemia analis (R.
Felder, 1874)

35

46

Psilogramma Rothschild &
Jordan, 1903

109

Psilogramma discistriga
discistriga (Walker, 1856)

11

27

110

Psilogramma increta
(Walker, 1865)

19
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T’(Z)ng
TT Taxon M| Q|G| @D[G)|E®) (| ®sbea
the
Tong s6 ca thé 109 | 29 | 475|561 | 190 |825| 15 | 4 | 2208
Tong so loai 26 | 16 | 65 | 78 | 48 | 80 | 14 | 3 | 110

Ghi chi: (1)-Tay Bic Bo, (2)-DPong Bic B9, (3)-Dong bing song Hong, (4)-Bic
Trung B9, (5)-Nam Trung B9, (6)-Tay Nguyén, (7)-BDong Nam B9, (8)-Tay Nam Bo.

Céac viung nhu Pong bang song Hong, Bic Trung B, Nam Trung Bo va Tay
Nguyén c6 sd luong loai va gidng 16n hon nhiéu so véi cac viung Tay Bac Bo, Pong
Bic Bo, Pong Nam Bo va Tdy Nam Bo. Ving Tay Nguyén c6 sd luong loai va gidng
16n nhét (chiém 72,73% tong so loai va 80,85% tong sb gidng), sau d6 téi ving Bac
Trung Bo (70,91% sb loai va 74,47% sb giong), Pong bang song Hong (59,09% sb
loai va 72,34% s6 gidng), Nam Trung B (43,64% sb loai va 53,19% sb giéng), Tay
Bic Bo (23,64% s6 loai va 29,79% sb giéng), Pong Bic Bo (14,55% s6 loai va
31,91% sb gidng), Pong Nam Bo (12,72% sb loai va 25,53% s gidng), thap nhat 1a
ving Tay Nam B0 (2,73% s6 loai va 4,25% s6 gidng). S6 luong loai, gidng va ca thé
& mdi ving dia 1y tu nhién dugc thé hién trong hinh 3.71.

e0 90

80
% 70
60

50

40

30
20
i |
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Tay Bic Dong Dong Bic Nam Tay Dong Tay Vung dl? ly
B6 BicBo bing Trung Trung Nguyén Nam BoNam Bo tw nhién
song Bo Bo
Hong B
m S6 giobng = S loai

lwon

S

(=]

Hinh 3.71. Biéu d6 thanh phan loai ho Ngai chim theo ving dia Iy tu nhién
o Viét Nam
Khi phén tich vé c4u tric thanh phan loai theo phan ho cua ho Ngai chim tai
cac vung dia 1y ty nhién, c6 thé thiy ving Pong bang song Hong, Bic Trung Bo va
Tay Nguyén 14 hai ving c¢6 sb lugng loai va gidng phong phti nhét ¢ ca ba phéan ho 1a
Macroglossinae, Smerinthinae va Sphinginae, nguoc lai hai ving Pong Nam B9 va
Tay Nam B0 it phong pha nhét (bang 3.8 va hinh 3.72).
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Bang 3.6. Cau triic thanh phan loai theo phan ho ciia ho Ngai chim tai cac

vung dia ly tw nhién Viét Nam

Phan ho | Macroglossinae | Smerinthinae | Sphinginae | Langiinae
86 S6 | S6 | S& | S6 | S6 | Sé | Sé
Ving loai giong | loai | giong | loai | giong | loai | gidng
Tay Bic Bo 20 9 3 2 2 2 1 1
Pong Bic Bo 10 9 3 3 3 3 0 0
foggﬁéﬁﬁ 40 5 | 16| 11 | 9] 8 | o] o
Bic Trung Bo 45 15 23 12 10 8 0 0
Nam Trung Bo 28 14 14 6 6 5 0 0
Tay Nguyén 45 17 24 12 11 9 0 0
Dong Nam B9 7 6 6 5 1 1 0 0
Tay Nam B 3 2 0 0 0 0 0
Tong sb 61 19 36 17 12 | 10 1 1

Phan ho Macroglossinae va Smerinthinae c6 phan bo & tat ca cac vung dia ly

ty nhién, trong khi phan ho Sphinginae c6 phan b hep hon & 7 ving dia 1y tu nhién

ngoai trir Tdy Nam Bo. Phan ho Langiinae ¢ phan bd gii han & ving Tay Bic B9,

cu thé ¢ vung ntii cao Hoang Lién Son, khong thay xuat hi¢n & cac vung khac & Viét

Nam.

40

S6 lwong

S w»m O

Tay Béc Dong

Bo

] Macroglossmaeongl Smerinthinae

Bac Bo

25
20
15
]
o

D?)ng Bic Nam Tay  Dbong  Tay Vung dl? ly
bing Trung Trung Nguyén NamBoNamBo  tw nhién
s@ng Bo Bo

Sphinginae ® Langiinae

Hinh 3.72. S6 luong gidng trong phan ho ctia ho Ngai chim theo cac ving dia ly
tu nhién Viét Nam

Khi xét vé thanh phan cac gidng ctia ho Ngai chim theo cac vung dia 1y tur

nhién, trong 47 giéng ghi nhan c6 hai giébng Daphnis va Theretra cb phan bd & ca 8
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vung dia 1y, gidng Callambulyx c6 mat & 7 ving dia 1y trir ving Ty Bac B9, 9 giéng
c6 mat & 6 vung dia 1y (Acosmeryx, Ampelophaga, Angonyx, Eupanacra, Pergesa,
Rhagastis, Ambulyx, Clanis va Acherontia), 6 giébng c6 mit ¢ 5 vung dia 1y
(Cechenena, Cechetra, Macroglossum, Daphnusa, Agrius, Psilogramma), 7 gidng c6
mat ¢ 4 vung dia ly (Acosmerycoides, Elibia, Hippotion, Craspedortha,
Cerberonoton, Dolbina, Notonagemia), 8 gidng c6 mit & ba vung dia 1y (Enpinanga,
Amplypterus, Barbourion, Cypa, Marumba, Parum, Megacorma, Meganoton), 3
gidng c6 mit & 2 vung dia 1y (Dahira, Anambulyx, Phyllosphingia) va 11 giéng c6
phan bd chi & mot ving dia 1y, cu thé giéng Langia & Tay Bac B, bén gidng
Eurypteryx, Cypoides, Rhodoprasina va Hyloicus & Tay Nguyén, gidng
Gnathothlibus & Nam Trung B9, bon giéng Griseosphinx, Morwennius, Polyptychus
va Apocalypsis & Dong bang song Hong, giong Smerinthus & Dong Bic Bo. Phan bd
chi tiét cua cac giéng tai mdi vung dia 1y tu nhién Viét Nam duoc trinh bay trong
bang 3.9.
Bang 3.7. S6 loai ciia mdi gidng trong ho Ngai chim theo cic ving dia Iy tu

nhién Viét Nam

TT Taxon MDD OS] ©® D] G)
Phan hg Langiinae
1 | Langia |
Phéan hg Macroglossinae
2 | Acosmerycoides 1 1 1 1
3 | Acosmeryx 3 2 8 7 7 8
4 | Ampelophaga 2 1 1 1 2
5 | Angonyx 1 1 1 1 1 1
6 | Cechenena 2 2 2 2 1
7 | Cechetra 3 2 3 1 3
8 | Dahira 1 1
9 | Daphnis 1 1 2 1 1 1 1 1
10 | Elibia 2 1 1
11 | Enpinanga 1 1 1
12 | Eupanacra 1 3 4 2 4 1
13 | Eurypteryx 1
14 | Gnathothlibus 1
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TT Taxon MDD OS] O D] G)
45 | Meganoton 1 1 1

46 | Notonagemia

47 | Psilogramma 1 2 2 2 2

Tong so loai 26 |16 | 65 | 78 | 48 | 80 | 14 | 3

Ghi chi: (1)-Tay Bic Bo, (2)-DPong Bic B9, (3)-Dong bing song Hong, (4)-Bic
Trung Bo, (5)-Nam Trung B9, (6)-Tay Nguyén, (7)-BDong Nam B9, (8)-Tay Nam Bo.

Tai mdi ving dia 1y, thanh phan loai cta cac gidng trong ho Ngai chim c6 su
khac nhau. Ving Tay Bac B9, trong 14 gidng thi giéng Theretra nhiéu loai nhat c6 5
loai (chiém 19,20% so véi tong s loai thu duoc tai ving nay), ba giéng 1 Acosmeryx,
Acosmeryx va Rhagastis déu c6 3 loai (chiém 11,54 % tong so loai), 2 giong
Ampelophaga va Clanis déu c¢6 2 loai (chiém 7,69% tong sb loai), 8 gidng chi c¢6 1
loai (chiém 3,85% tong s6 loai).

Vung Dong Bic B, trong 15 gidng thi gidng Acosmeryx nhidu loai nhat véi 2
loai (chiém 12,5% tong s loi tai ving nay), cac gidng con lai chi c6 mot loai duy
nhat (chiém 6,25% tong sb loai).

Ving Pong bang song Hong, trong 34 gidng thi gidng Theretra nhiéu loai nhat
c¢6 10 loai (chiém 15,37% tong sd loai); giébng Acosmeryx c6 8 loai (chiém 12,31%);
hai gidng Rhagastis va Ambulyx c6 4 loai (chiém 6,15%); gidng Eupanacra c6 3 1oai
(chiém 4,62%); 7 gibng bao gom Cechenena, Cechetra, Daphnis, Macroglossum,
Callambulyx, Marumba va Psilogramma déu c¢6 2 loai (chiém 3,08%); 22 giéng chi
c¢6 1 loai (chiém 1,54% sd loai).

Vung Béc Trung B9, trong 35 giéng cua 78 loai thi gidng Theretra nhiéu loai
nhat c6 10 loai (chiém 12,82% tong s6 loai); hai gidng Acosmeryx va Ambulyx déu
c6 7 loai (chiém 8,97% sb loai); ba giéng Eupanacra, Hippotion va Macroglossum
déu co 4 loai (chiém 5,13% sb loai); 3 gidng Cechetra, Rhagastis va Cypa déu c6 3
loai (chiém 3,85%); 7 giéng bao gém Cechenena, Elibia, Callambulyx, Clanis,
Marumba, Acherontia va Psilogramma déu co6 2 loai (chiém 2,56%); 19 gidng chi
c6 1 loai (chiém 1,28%) .

Vung Nam Trung B9, trong 25 giéng cua 48 loai thi giébng Ambulyx nhiéu loai
nhat c6 8 loai (chiém 16,67% tong s loai ciia khu vuc); gidng Acosmeryx ¢ 7 loai
(chiém 14,58%); giébng Theretra c6 6 loai (chiém 12,5%); 5 gidng bao gém
Cechenena, Eupanacra, Rhagastis, Clanis va Psilogramma déu co 2 loai (chiém
4,17%); 17 giéng c6 1 loai (chiém 2,08%).
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Vung Tay Nguyén, trong 38 giéng ctia 80 loai thi gidng Theretra nhiéu loai
nhat ¢6 10 loai (chiém 12,5% tong s6 loai); gidng Acosmeryx c6 8 loai (chiém 10%);
gidng Ambulyx c6 7 loai (chiém 8,75%); hai gidng Eupanacra, Rhagastis déu cé 4
loai (chiém 5%); ba gidng 13 Cechetra, Callambulyx, Marumba déu c6 3 loai (chiém
3,75%); 8 gidng bao gébm Ampelophaga, Cechenena, Hippotion, Macroglossum,
Amplypterus, Cypa, Acherontia va Psilogramma déu c6 2 loai (chiém 2,5%), 22 giéng
chi ¢6 1 loai (chiém 1,25%).

Ving Péng Nam B0, trong 12 gidng cta 14 loai c6 hai giéng 1a Theretra va
Ambulyx déu c6 2 loai (chiém 14,28% tong s6 loai cua khu vuc), 10 giéng con lai chi
c6 1 loai (chiém 7,14%).

Vung Tay Nam B6 chi thu duoc 2 giéng 3 loai, trong d6 gidng Theretra c6 2
loai (chiém 66,67% tong sb loai cua khu vuc), gidng Daphnis chi ¢6 1 loai chiém
33,33% s0 loai.

Nhu vy, gidng Theretra thudc phan ho Macroglossinae chiém wu thé & hau
hét cac khu vuc nghién ctu, riéng ving Nam Trung Bo ¢6 gidng Ambulyx thudc phan
ho Smerinthinae chiém uu thé.

Vé thanh phan loai cta ho Ngai chim theo cac ving dia ly tu nhién, trong 110
loai ghi nhan, khong c6 loai nao phan b ¢ tat ca 8 ving dia 1y, chi ¢6 loai Daphnis
hypthous crameri phan bb rong nhat & 7 ving dia 1y, ngoai trir ving Pong Nam B9.
Nam loai c¢6 phan bd & 6 ving dia 1y ty nhién, bao gdm Angonyx testacea, Pergesta
acteus, Theretra nessus, Ambulyx moorei va Acherontia lachesis. S4 loai ¢6 phan bd
tai ndm vung dia 1y ty nhién bao gdm 14 loai, 22 loai c6 mit & bon ving dia 1y, 21
lodi c6 miat & ba ving dia 1y, 19 loai xuét hién & hai ving dia 1y va 26 loai chi phan
b tai mot ving dia Iy tu nhién. Trong 26 loai c6 phan bd hep, c6 4 loai chi phan bd
& vung Tay Bic BO (Langia zenzeroides, Rhagastis gloriosa, Rhagastis lunata,
Clanis undulosa), 2 1oai chi c¢6 ¢ ving Pong Bic Bo (Callambulyx kitchingi va
Smerinthus szechuanus), 6 loai chi ghi nhan duwoc & Pong bang song Hong
(Eupanacra metallica, Griseosphinx marchandi, Macroglossum bombylans,
Morwennius decoratus, Polyptychus trilineatus, Apocalypsis velox evjatkini), 4 loai
chi xuat hién ¢ Bic Trung BoO (Hippotion celerio, Macroglossum divergens
heliophila, Macroglossum neotroglodytus, Cypa latericia), 2 1oai chi ghi nhan & Nam
Trung BO (Gnathothlibus erotus, Ambulyx canescens), 8 loai chi c6 & vung Tay
Nguyén (Eurypteryx geoffreyi, Macroglossum belis, Ambulyx schauffelbergeri,
Callambulyx diehli, Cypoides chinensis, Marumba sperchius, Rhodoprasina
callantha callantha, Hyloicus centrovietnama). DPong Nam Bg va Tay Nam B¢ khong

ghi nhén dugc loai nao c6 phan bo gidi han tai hai vung nay. Véi cac loai chi c6 phan
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b gidi han tai ving Tay Bic Bo ¢ cac diy nui cao trén 2000m so voi muc nudc bién
duoc coi 1a cac loai nai cao va cd thé duge sir dung nhu cac loai sinh vat chi thi trong
phan b cac loai ho Ngai chim ¢ Viét Nam.

3.2.1.2. Ban do phdn bé ciia cdc lodi trong tirng giong thudc ho Ngdi chim

Ban d6 phan bd cua cac loai ho Ngai chim, chung tdi chi trinh bay nhiing loai
ghi nhan dugc trong nghién ciru ctia dé tai luan an.

Phan hg Langiinae Tutt, 1904

+ Gidng Langia Moore, 1872

Gibng nay & Viét Nam hién chi c6 1 loai 1a Langia zenzeroides Moore, 1872 ¢6
phén bd giéi han & viing Tay Bac B tai VQG Hoang Lién tinh Lao Cai & d6 cao 1900m
dugc trinh bay trong phu luc 6 hinh 1.

Phan hg Macroglossinae Harris, 1839

+ Gidng Acosmerycoides Mell, 1922: & Viét Nam ¢6 1 loai Acosmerycoides
harterti (Rothschild, 1895), nghién ctru xac dinh dugc vung phan bd cua loai tai 4
ving dia 1y bao gdm Pdng bang séong Hong, Bic Trung Bo, Nam Trung Bo va Tay
Nguyén. Nhin chung, loai c6 phan bd twong ddi rong. Ban dd phan bd cua loai duoc
trinh bay trong phu luc 6 hinh 2.

+ Giéng Acosmeryx Boisduval, 1875: & Viét Nam hién c6 9 loai, nghién ctru
ghi nhan dugc 8 loai c6 phan bd rong, c6 mat tai hau hét cac vung dia ly ngoai trur ba
vung 12 Pong Bic Bo, Pong va Tdy Nam Bo. Phan bd cua cac loai thudce gidng
Acosmeryx Boisduval, 1875 dugc trinh bay trong phu luc 6 hinh 3.

+ Gibng Ampelophaga Bremer & Grey, 1853: Viét Nam hién xac dinh duoc
hai loai. Nghién ctru ghi nhan dugc ving phan b cua cac loai chii yéu ¢ mién Bic
va mién Trung Viét Nam. Phan bo cia cac loai thudc gidng Ampelophaga Bremer &
Grey, 1853 dugc trinh bay trong phu luc 6 hinh 4.

+ Gidng Angonyx Boisduval, 1875: ghi nhan 1 loai c6 phan b rong khip Viét
Nam, c6 dai di¢n ¢ cac tinh thudc 6 vung dia ly Viét Nam dugc trinh bay trong phu
luc 6 hinh 5.

+ Gidng Cechenena Rothschild & Jordan, 1903: & Viét Nam hién c6 3 loai,
trong nghién ctru thu thap duogc 2 loai bao gdm Cechenena aegrota va C. helops. Nhin
chung, hai loai trong gidng Cechenena c6 phan bd tuong ddi dong déu & cac ving dia
Iy tu nhién, tuy nhién loai C. helops c¢6 sy phan bd rong hon so véi loai C. aegrota.
Phéan b cua hai loai thudc giéng Cechenena Rothschild & Jordan, 1903 duoc trinh
bay trong phu luc 6 hinh 6.

+ Gidng Cechetra Zolotuhin & Ryabov, 2012: & Viét Nam ghi nhan ¢6 5 loai,

nghién ctu thu thap dugc 3 loai 1a C. lineosa, C. minor va C. subangustata
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continentalis. Nhin chung, giéng Cechetra c6 phan bd twong ddi rong, trong do6 loai
C. lineosa phd bién hon ca. Phan b ctia ba loai thudc giong Cechetra duge trinh bay
trong phu luc 6 hinh 7.

+ Gibng Dahira Moore, 1888: gidng nay co6 ba loai dugc ghi nhan & Viét
Nam, trong nghién ctru thu thap dugc mot loai D. obliquifascia siamensis phan bd
cht yéu ¢ mién Trung Viét Nam bao gdm Gia Lai va Khanh Hoa. Phan b cua loai
dugc trinh bay trong phu luc 6 hinh 8.

+ Gibéng Daphnis Hiibner, 1819: & Viét Nam c6 3 loai, nghién ciru ghi nhan
duoc 2 loai trong d6 loai D. hypothous crameri ¢6 phan bd rong va pho bién hon loai
D. nerii. Phan b cta hai loai trong giéng Daphnis Hiibner, 1819 duoc trinh bay trong
phu luc 6 hinh 9.

+ Giéng Elibia Walker, 1856: ¢6 2 loai ¢ Viét Nam, nghién ctru ghi nhan dugc
ving phin bd cta gidng cha yéu ¢ mién Bic va mién Trung, trong d6 loai E.
dolichoides xuét hién chil yéu ¢ phia Bic va loai E. dolichus & mién Trung. Phan bd
ctia hai loai trong gidng dugc trinh bay trong phu luc 6 hinh 10.

+ Gibng Enpinanga Rothschild & Jordan, 1903: ¢6 hai loai & Viét Nam, nghién
ctru ghi nhan duge mot loai ¢ phan bd & mién Bic ving Péng Bac Bo va mién Trung
gdém Bic Trung Bo va Tay Nguyén. Phan bd cua loai dugc trinh bay trong phu luc 6
hinh 11.

+ Gidng Eupanacra Cadiou & Holloway, 1989: ¢ Viét Nam c6 10 loai, nghién
ctru ghi nhan duoc 5 loai c6 phan bé tap trung & mién Trung dic biét ving Bic Trung
Bo va Tay Nguyén. Loai E. variolosa c6 phan bd rong nhit trong cac loai nguoc lai
lodi E. laplume va E. metallica phan b rat hep. Phan b cua céac loai trong giong
dugc trinh bay trong phu luc 6 hinh 12.

+ Gibéng Eurypteryx Felder, C. & Felder, R., 1874: & Viét Nam c6 2 loai,
nghién ctru mai chi ghi nhan dugc mot loai c6 phan bd & VQG Bidoup-Nui Ba thudce
Tay Nguyén. Phan bd cua loai dugc trinh bay trong phu luc 6 hinh 13.

+ Gibng Gnathothlibus Wallengren, 1858: c6 mot loai duy nhat & Viét Nam,
nghién ctru da ghi nhan phan b cua loai & khu BTTN Hon Ba, Khanh Hoa thudc
Nam Trung B, dugc trinh bay trong phu luc 6 hinh 14.

+ Gidng Griseosphinx Cadiou & Kitching, 1990: ¢ Viét Nam giéng chi c6 mot
loi, nghién ctru ghi nhan duoc & VQG Ciic Phuwong, Ninh Binh thudc ving Dong
bang song Hong, duoc trinh bay trong phu luc 6 hinh 15,

+ Gibng Hippotion Hiibner, 1819: & Viét Nam gdm 5 loai, nghién ciru ghi nhan
duogc 4 loai c6 phan bd chil yéu ¢ mién Trung Viét Nam dic biét ving Bac Trung Bb.

Phén bd cua cac loai trong gidng dugce trinh bay ¢ phu luc 6 hinh 16.
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+ Gidng Macroglossum Scopoli, 1777: & Viét Nam c6 23 loai, nghién ctru ghi
nhan duoc 6 loai 6 phan bd twong ddi rong trong d6 loai M. mitchellii phd bién nhat
trong giéng. Phan bd cua cac loai trong giéng dugc trinh bay & phu luc 6 hinh 17.

+ Giéng Pergesa Walker, 1856: giéng c6 mdt loai phan bd rong, dai dién ¢ da
sd cac vung dia 1y, ngoai trir ving Nam Trung B6 va Tay Nam B6. Phan b cia cac
loi thudc gidng duoc trinh bay trong phu lyc 6 hinh 18.

+ Gibng Rhagastis Rothschild & Jordan, 1903: ¢ Viét Nam c6 9 loai, nghién
ctru ghi nhan duoc 7 loai, c6 phan bd tir mién Béc t&i mién Trung Viét Nam. Pa sb
céc loai co phan bd rong va phd bién, chi c6 hai loai R. gloriosa va R. lunata phan bb
gidi han ¢ ving Tay Bac Bo. Phan bd cua cac loai trong giéng duoc trinh bay ¢ phu
luc 6 hinh 19.

+ Gidng Theretra Hiibner, 1819: nghién ctru ghi nhan dii 12 loai véi phan b
rong khip lanh tho Viét Nam. Cac loai trong gidng c6 su phan bd dong déu & céac
vung dia 1y, trong d6 bbn loai 1a T. silhetensis, T. lycetus va T. oldenlandiae va T.
nessus c¢6 phan bd da dang nhét tir viing nii t5i dong bang dat thap. Phan bd cua cac
loai trong giéng duoc trinh bay trong phu lyc 6 hinh 20.

Phan hg Smerinthinae Grote & Robinson, 1865

+ Gibng Ambulyx Westwood, 1847: & Viét Nam co 13 loai, nghién ciru ghi
nhan dugc 10 loai ¢6 phan bd tap trung & khu vyc mién Trung véi thanh phan loai da
dang va phong phti nhat & ving Tay Nguyén. Loai 4. canescens c¢6 phan bb han ché
tai VQG Song Thanh, Quang Nam thudc ving Nam Trung Bo. Phan bé cua céc loai
trong gidng dugc trinh bay ¢ phu lyc 6 hinh 21.

+ Gidng Amplypterus Hiibner, 1819: ¢ Viét Nam gidng Amplypterus c6 2 loai,
nghién ctru ghi nhan ving phan b cua gidng ¢ 3 ving dia 1y bao gdm Pdong bang
song Hong (thanh phd Ha Noi), Bac Trung Bo (khu BTTN Sao La, Thira Thién Hué)
va ving Tay Nguyén. Trong hai loai cta giéng, lodi 4. mansoni c6 phan bd phd bién
hon nhung & khu vire ¢6 nui cao, loai A. panopus phan bd han ché hon da dang loai
dia hinh hon bao gdm ca ving nai va dong bang. Phan bd cua hai loai dugc trinh bay
trong phu luc 6 hinh 22.

+ Gibng Anambulyx Rothschild & Jordan, 1903: nghién ctru ghi nhan mot loai
phan bd & VQG Tam Pao va VQG Bach Ma. Cac ving khac chua thu duoc mau
trong nghién ciru ndy. Phan b ctia loai dugc trinh bay trong phu luc 6 hinh 23.

+ Gidng Barbourion Clark, 1934: ¢6 mot loai ¢ phan bd twong d6i rong & cac
vung ndi khu vuc Tay Bic Bo, Bic Trung Bo va Tay Nguyén. Phan b cia loai duoc
trinh bay trong phu luc 6 hinh 24.



117

+ Gibng Callambulyx Rothschild & Jordan, 1903: & Viét Nam c6 5 loai, nghién
ctru ghi nhan duoc 4 loai ¢6 vung phan bd trai khap tir mién Béc t6i mién Nam Viét
Nam. Hai loai ¢6 phan bd han ché 1a C. diehli & VQG Bidoup-Nui Ba (Lam Pdng)
va C. kitchingi & Mau Son (Lang Son). Phan b6 ciia cac loai trong giéng duogc trinh
bay trong phu luc 6 hinh 25.

+ Giéng Clanis Hiibner, 1819: ¢ Viét Nam c¢6 4 loai, nghién ctru ghi nhén duoc
3 loai c6 phan bd tap trung chii yéu ¢ mién Trung. Trong d6 loai C. bilineata phd bién
nhat trong giéng va loai C. undulosa chi xuat hién & ving niii cao & VQG Hoang Lién
(Lao Cai). Phan bd ctia cac loai trong gidng dugc trinh bay trong phu luc 6 hinh 26.

+ Gibng Craspedortha Mell, 1922: ¢4 1 loai phan bd chu yéu ¢ mién Trung
bao gom Quang Binh, Quang Nam, Tay Nguyén va ving Pong bang song Hong.
Phén b ciia loai dugc trinh bay trong phu luc 6 hinh 27.

+ Gibng Cypa Walker, 1865: & Viét Nam c6 4 loai, nghién ciru ghi nhan duoc
3 loai c6 phan bd chil yéu ¢ mién Trung bao gébm cudi ving Bic Trung Bo, Tay
Nguyén va ving Pong Nam Bo. Ba loai ¢6 phan b tip trung ¢ Thira Thién Hué.
Phén b clia cac loai trong gidng dugc trinh bay trong phu luc 6 hinh 28.

+ Gidng Cypoides Matsumura, 1921: & Viét Nam c6 2 loai, nghién ctru ghi
nhan dugc 1 loai chi c6 phan bd & Kon Tum thudc ving Ty Nguyén. Phan bé cia
loai dugc trinh bay trong phu luc 6 hinh 29.

+ Giéng Daphnusa Walker, 1856: ¢6 mot loai phan bd tuong doi rong, doc
mién Trung téi Tay Nguyén va ving Pong Nam Bo. Loai ¢6 phan bd da dang tir viing
thép VQG Nam Cat Tién tdi vung nti cao Gia Lai, Thira Thién Hué, chi tiét dugc thé
hién trong phu luc 6 hinh 30.

+ Gidng Marumba Moore, 1882: & Viét Nam c6 7 loai, nghién ctru ghi nhan
duogc 3 loai c6 phan bd tap trung & khu vyc Tay Nguyén. Phan b cia cac loai trong
giong dugc trinh bay trong phu luc 6 hinh 31.

+ Gidng Morwennius Cassidy, Allen & Harman, 2002: giong c6 mot loai,
nghién ctru chi thu thap duoc tai VQG Cuc Phwong, Ninh Binh. Phan bé cua loai
trong giéng dugc trinh bay trong phy luc 6 hinh 32.

+ Gibng Parum Rothschild & Jordan, 1903: c6 mdt loai phan bé tap trung &
Pong bang song Hong va Bac Trung Bo. Phan bd ciia lodi trong giéng dugc trinh bay
trong phu luc 6 hinh 33.

+ Gidng Phyllosphingia Swinhoe, 1897: c6 mot phan loai ¢ Viét Nam. Nghién
ctru ghi nhan duoc ving phan bd ctia phan loai tai Ha Tinh va Lam Pong, chi tiét
duoc thé hién trong phu luc 6 hinh 34.



118

+ Giéng Polyptychus Hiibner, 1819: giéng chi c6 mot loai, dugc ghi nhan duy
nhat & VQG Cuc Phuong (Ninh Binh) thudc ving Pong bang song Hong. Phan b
ctia loai trong gidng dugc trinh bay trong phu luc 6 hinh 35.

+ Giéng Rhodoprasina Rothschild & Jordan, 1903: ¢ Viét Nam ghi nhan dugc
3 loai va 2 phan loai, nghién ctru ghi nhan dugc 1 phan loai cua R. callantha c6 phan
bb & Gia Lai. Phan b ctia phan loai trong gidng duoc trinh bay trong phu luc 6 hinh
36.

+ Giéng Smerinthus Latreille, 1802: c6 mot loai c6 phan bd han ché & khu vuc
nui cao trén dinh Mau Son (Lang Son) thudc ving Dong Bic Bo. Phan b cua loai
trong giéng dugc trinh bay trong phy luc 6 hinh 37.

Phan ho Sphinginae Latreille, 1802

+ Gibng Acherontia Laspeyres, 1809: & Viét Nam c6 2 loai, trong d6 loai A.
lachesis c6 phan bd rong hon loai A. styx chi han ché & VQG Bidoup- Nui Ba (Lam
Pdng) va A Luéi (Thira Thién Hué). Phan bé cua cac loai trong gidng dugc trinh bay
trong phu luc 6 hinh 38.

+ Giéng Agrius Hiibner, 1819: ¢ Viét Nam chi c6 mét loai, c6 phan bd tuong
d6i rong va da dang tir viing nti cao & Lao Cai va Lai Chau (Tdy Bac Bo) t6i ving
dat thap ¢ thanh phd Ha Noi (Pong bang séong Hong) va thanh phd H6 Chi Minh
(Pong Nam Bo). Phan bd cia cac loai trong gidng duge trinh bay trong phu luc 6
hinh 39.

+ Gibng Apocalypsis Butler, 1876: ¢4 mot loai phan loai & Viét Nam, nghién
ctru chi ghi nhan dugc ving phin bd cia phan loai & VQG Tam Pao (Vinh Phuc)
thudc ving Pong bang song Hong, duoc thé hién chi tiét trong phu luc 6 hinh 40.

+ Gidng Cerberonoton Zolotuhin & Ryabov, 2012: ¢6 mét loai phan bd tuong
d6i rong, chil yéu ¢ Pdng bang séng Hong, Bic Trung Bo va Tay Nguyén. Phan bd
ctia loai trong gidng dugc trinh bay trong phu luc 6 hinh 41.

+ Gidng Dolbina Staudinger, 1887: gidong c6 mot loai, phan bd chi yéu ¢ nii
cao Mau Son (Lang Son), VQG Citic Phuong (Ninh Binh), VQG Bach Ma (Thira
Thién Hué) va VQG Bidoup- Nii Ba (Lam Pong). Phin b ctia loai trong gidng duoc
trinh bay trong phu luc 6 hinh 42.

+ Gidng Hyloicus Hiibner, 1819: ¢ Viét Nam chi c6 mot loai, nghién ctru ghi
nhan c6 phan bd han ché tai VQG Bidoup-Nui Ba (Lam Pdng). Phan bd cua loai
dugc trinh bay trong phu luc 6 hinh 43.

+ Gibdng Megacorma Rothschild & Jordan, 1903: & Viét Nam chi c6 mot loai
¢6 phan bd chu yéu ¢ mién Trung bao gém hai ving Bac Trung Bo va Tay Nguyén.
Vung Pong bang song Hong ghi nhan duoc ving phan b tai Vinh Phiic va Ninh
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Binh. Pay 14 loai ¢6 phan bd & ving nai, khong xuat hién ¢ ving dat thap. Phan b
cua loai dugc trinh bay trong phu luc 6 hinh 44.

+ Gidng Meganoton Boisduval, 1875: & Viét Nam c6 hai loai, nghién ciru ghi nhan
duoc mot loai co phan bd & mién Trung bao gdbm ving Bac Trung Bo va Tay Nguyén.
Phén bd cua loai duge trinh bay trong phu luc 6 hinh 45.

+ Gidng Notonagemia Zolotuhin & Ryabov, 2012: giébng c6 mot loai, phan bd
cha yéu & Tay Nguyén, ngoai ra xuat hién tai Vinh Phic (Pong bang song Hong) va
Thira Thién Hué (Bic Trung Bo) va Khanh Hoa (Nam Trung Bo). Phan b cua loai
dugc trinh bay trong phu luc 6 hinh 46.

+ Giéng Psilogramma Rothschild & Jordan, 1903: ¢ Viét Nam c6 hai loai, c6
phan bd & bong Bic B9, Déng bﬁng song Héng, Bic Trung B, Nam Trung B9, céac
tinh cudi ving Tay Nguyén va mot tinh cia ving Péng Nam Bo. Trong d6, loai P.
discistriga 12 10ai nti cao c¢6 phan bd rong hon, loai P. increta phan bd hep hon va
cha yéu & ving thap hon. Phan bd ctia cac loai dugc trinh bay trong phu luc 6 hinh
47.

Ban d6 phan bd cta cac loai chi han ché ddi véi cac loai duoc ghi nhan tir
nghién ciru, do d6 két qua nay chi phan anh phan nao vé su phan bd ca loai, can co
thém nhing nghién ctru lau dai hon dé danh gia day du vé phan b cia cac loai thudc
ho Ngai chim theo vung dia 1y tu nhién ¢ Viét Nam.
3.2.1.3. Lodi wu thé va cdc chi sé da dang cia cdc lodi ho Ngai chim theo viing dia
ly ty nhién

Céc loai wu thé, chi sb loai uu thé (DI), chi sé phong phi Margalef (d) va chi
s0 da dang Shannon - Weiner (H') ctia quan x4 cic loai ho Ngai chim tai mdi ving
dia Iy ty nhién Viét Nam dugc thé hién ¢ bang 3.10.

Bang 3.8. Loai wru thé va céc chi sé da dang ho Ngai chim & cac viing dia Iy tw nhién

Vung dialy | Loai wu thé | Loai wu thé thiw DI d H’
tw nhién thir nhat (%) hai
(%)
Ampelophaga | Acosmeryx naga
Tay Béac Bo khasiana (10,09) 0,32 5,33 2,75
(21,1)
Angonyx Eupanacra
testacea variolosa,
Pong Bic Bo (17,24) Callambulyx 0,27 4,45 2,62
kitching
(10,35)
DAong bfmg Theretra Callan.abulyx 0.16 10,38 3.59
song Hong nessus (9,05) rubricosa
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Vung dialy | Loai wu thé | Loai wu thé thw DI d H’
tw nhién thir nhat (%) hai
(%)
(7,16)
Angonyx Theretra nessus
Bic Trung Bo testacea (6,77) 0,16 12,16 3,81
(8,73)
Acosmeryx Rhagastis
I;Zm Trung pseudomissa | albomarginatus 0,17 8,96 3,47
' (10,53) (6,32)
Acosmeryx Cechetra
Tay Nguyén sericeus lineosa 0,15 11,76 3,90
(8,12) (6,9)
Dong Nam
Bo ) ) ) ) )
Tay Nam B¢ - - - - -
Trung binh 0,37+0,39 | 8,84+3,27 | 3,36+0,54

Két qua phan tich cho thay, cic loai wu thé da phan déu thudc phan ho
Macroglossinae chi c6 mot loai Callambulyx rubricosa thugc phan ho Smerinthinae.
Chi sb loai wu thé (DI) gitta cac vung dia 1y ty nhién c6 sy chénh 1éch khong nhiéu,
dao dong tir 0,15-0,32 va gia tri trung binh dat 0,37+0,39. Chi s6 phong phu loai
Margalef (d) gitra cac vung dia 1y dao dong tir 4,45-12,16 va gia tri trung binh 1a
8,84:3,27. Nhin vao bang 3. ¢ thé thdy ving Bac Trung Bo c6 chi s6 phong phii loai
16n nhat (DI=12,16), sau d6 ti ving Tay Nguyén (DI=11,76), Pong bang song Hong
(DI=10,38) va Nam Trung B¢ (DI=8,96). Mirc 6 phong phu loai thap ¢ viung Tay
Bic Bo (DI=5,33) va thip nhét ¢ ving Pong Bic Bo (DI=4,45). Hai ving Pong Nam
Bo va Tay Nam Bo c6 s6 luong mau va loai thu thap duoc rat it, nén céac chi sb da
dang sinh hoc va loai wu thé khong duoc danh gia trong nghién ctru nay.

Khi so sanh chi s6 da dang sinh hoc Shannon - Weiner (H') giita cac ving dia
Iy tu nhién cho thay ving Tay Nguyén c6 d6 da dang 16n nhat (H’=3,9), sau d6 toi
vung Bic Trung Bo (H’= 3,81), ving Pong bang song Hong (H’=3,59), ving Nam
Trung Bo (H’=3,47). Pay la cc ving c6 muc d6 da dang tot va rat tot. Hai ving c6
murc d6 da dang thap hon va & murc kha 1a Tay Bic Bo (H’=2,75) va Pong Bic Bo
(H=2,62).
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3.2.1.4. Twong dong vé thanh phan lodi ciia ho Ngai chim theo ving dia Iy ti nhién
Viet Nam

Trén co so thanh phﬁn loai ho Ngai chim ¢ cac vung dia ly tu nhién Viét Nam,
tién hanh tinh chi s6 trong dong gitra 8 ving (bang 3.11).
Bang 3.9. Chi s6 twong ddng SI vé thanh phan loai ho Ngai chim giira cic ving

dia ly tw nhién Viét Nam

Ving @ () 3 4) )] (6) @)
Q) 0,20
(3) 0,28 0,15
4) 0,29 0,16 0,68
) 0,23 0,22 0,50 0,50
(6) 0,25 0,13 0,59 0,70 0,44
@) 0,09 0,11 0,14 0,13 0,14 0,09
t)) 0,08 0,08 0,04 0,02 0,02 0,02 0,10

Ghi chi: (1)-Tay Bic Bo, (2)-Dong Bic B9, (3)-Dong bing song Hong, (4)-Bic
Trung Bo, (5)-Nam Trung B9, (6)-Tay Nguyén, (7)-BDong Nam B9, (8)-Tay Nam Bo.

Mitc d6 twong dong loai gan nhau nhiéu (0,61<SI<0,80) giita hai cum khu
vuc bao gdm Bic Trung Bo v6i Tay Nguyén (SI=0,70) va Pong bang séng Hong véi
Bic Trung Bo (SI=0,68).

Mirc d6 tuong dong thanh phan loai gan nhau (0,41<SI<0,60) giita cac cum
khu vire sau: Pong bang song Hong (SI=0,41) va Tay Nguyén (SI=0,59); Pong bang
song Hong véi Nam Trung Bo (SI=0,50); Bic Trung Bo voi Nam Trung B
(S1=0,50).

Mirc d¢ twong dong thanh phan loai gin nhau it (0,21<SI1<0,40) giita 6 cum
khu vuc sau: Nam Trung Bo véi Tay Nguyén (SI=0,44), Tay Bac Bo voi Bac Trung
Bo (SI=0,29), Pong bang séng Hong véi Tay Bic Bo (SI=0,28); giita Tay Nguyén
v6i Tay Bic Bo (SI=0,25), Nam Trung Bo véi Tay Bic Bo (SI=0,23) va Pong Béc
Bd véi Nam Trung B (SI=0,22).

Mirc do tuong dong thanh phan loai gin nhau rat it (0 <SI<0,20) giira cac khu
vuc sau: Tay Biac B v6i Pong Bic Bo (SI=0,20); Pong Nam Bo v6i Tdy Nam Bo
(SI=0,10); gitta Pong Bac Bo voi Pong bang song Hong (SI=0,15), Bic Trung Bo
(SI=0,16), Tay Nguyén (SI=0,13), Pong Nam B¢ (SI=0,11) va Tay Nam B
(SI=0,08); giita Pong bang song Hong véi Pong Nam Bo (SI=0,14) va Tay Nam B
(SI=0,04); gifra Bic Trung BO v61 Bong Nam Bo (SI=0,13) va Tay Nam Bo
(SI=0,02); gitra Nam Trung B6 voi BDong Nam B¢ (SI=0,14); gitra Tay Nguyén vdi
bong Nam B (SI1=0,09) va Tay Nam B¢ (S1=0,02).
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Két qua twong dong thanh phan loai gitta cac ving dia Iy ty nhién & Vié Nam
cling duoc thé hién ré qua so d6 do twong dong gitta cac ving (hinh 3.73). Mtc do
tuong dong vé thanh phan loai giita cac ving 1a khoang 18% va phan nhanh theo mirc
d6 tuong dong giam dan tao thanh cac cum tuwong tng trong d6 thanh phan loai gan
nhau nhét giita hai ving 1a Tdy Nguyén va Bic Trung B9, tiép d6 1a khu vuc Pong
bang séng Hong c6 thanh phan loai gin nhét véi cum TAy Nguyén va Bic Trung Bb.
Céc khu vue con lai ¢6 mitc do twong déng vé thanh phan loai thap dudi 50%.

Tay Nguyén
| | Bic Trung B0

Péng bing séng Hang
Nam Trung B&
Tay Béc BS
Déng Béc 85
Nam B&
Tay Nam BS

0 20 40 60 80 100

Hinh 3.73. P9 tuong dong vé thanh phan loai ho Ngai chim giita cac ving dia ly

tu nhién Viét Nam

Két qua nay chi phan anh duoc phan nao mdi twong quan gitra cac vung dia 1y
tu nhién, boi sy so sanh phu thude chat ché vao nhiéu yéu td lién quan nhu thoi gian,
dia diém thu mau, mua thu mau va sé lugng mau tai mdi ving. Vi vdy, dé hoan thién
hon vé mbi twong quan gitta cac ving can c6 nhitng nghién ctru bd sung.

3.2.2. Phdn bé va da dang ciia cdc lodi thugc ho Ngdi chim theo sinh cinh & Vigt Nam
3.2.2.1. Thanh phan lodi ho Ngai chim theo cdc sinh canh nghién ciru

Két qua diéu tra & 3 sinh canh: Ring ty nhién, rimg th{r sinh va rimg phuc hdi
nhan tac co tt ca 61 loai ho Ngai chim ghi nhan dugc tai tit ca cac sinh canh (bang
3.12), trong d6 42 loai ¢ sinh canh ring tu nhién (chiém 68,85% tong s6 loai), 44 loai
& sinh canh ring th sinh (chiém 72,13% tong s6 loai) va 26 loai & sinh canh rimg
phuc hdi nhan tac (chiém 42,62%).

Biang 3. 10. Danh sach thanh phan loai ho Ngai chim theo sinh cinh nghién ctru

Rurn
T Rung tw | Rurng thir g}“
Taxon T ] phuc hoi
T nhién sinh -,
nhan tac

Phan hg Macroglossinae

1 | Acosmerycoides harterti + + +
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T Riurng tw | Rirng thiwr Ru’ng}“

T Taxon nhién sinh phl;lc hfn
nhan tac

2 | Acosmeryx anceus subdentata + +

3 | Acosmeryx naga + +

4 | Acosmeryx omissa +

5 | Acosmeryx pseudomissa +

6 | Acosmeryx pseudonaga + + +

7 | Acosmeryx sericeus + + +

8 | Acosmeryx shervillii +

9 | Ampelophaga rubiginosa +

10 | Angonyx testacea + +

11 | Cechenena aegrota + + +

12 | Cechenena helops + + +

13 | Cechetra lineosa + + +

14 | Cechetra minor + +

15 | Cechetra subangustata + +

16 | Daphnis hypthous crameri + +

17 | Elibia dolichoides + +

18 | Elibia dolichus +

19 | Enpinanga assamensis +

20 | Eupanacra busiris busiris + +

21 | Eupanacra laplume +

22 | Eupanacra variolosa + +

23 | Hippotion boerhaviae + +

24 | Macroglossum mitchellii +

25 | Macroglossum neotroglodytus +

26 | Pergesta acteus + +

27 | Rhagastis acuta +

28 | Rhagastis albomarginatus +

29 | Rhagastis aurifera + + +

30 | Theretra boisduvalii + + +

31 | Theretra clotho +

32 | Theretra lucasii + + +

33 | Theretra nessus + +

34 | Theretra oldenlandiae + +

35 | Theretra pallicosta + + +

36 | Theretra sumatrensis + +

37 | Theretra tibetiana + +
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T Riurng tw | Rirng thiwr Ru’ng}“
T Taxon nhién sinh phl;lc hfn
nhan tac
Phéan hg Smerinthinae
38 | Ambulyx moorei + + +
39 | Ambulyx ochracea + +
40 | Ambulyx pryeri +
41 | Ambulyx sericeipennis + +
42 | Ambulyx tattina + +
43 | Ambulyx tobii + +
44 | Amplypterus mansoni + +
45 | Barbourion lemaii +
46 | Callambulyx rubricosa + + +
47 | Callambulyx schintlmeisteri +
48 | Clanis bilineata +
49 | Clanis schwartzi +
50 | Cypa decolor + +
51 | Cypa enodis +
52 | Daphnusa sinocontinentalis + + +
53 | Marumba dyras + +
54 | Parum colligata +
55 | Rhodoprasina callantha callantha +
Phan ho Sphinginae
56 | Acherontia lachesis + +
57 | Agrius convolvuli +
58 | Cerberonoton rubescens + +
59 | Dolbina inexacta +
60 | Megacoma obliqua + +
61 | Psilogramma discistriga discistriga +
Tong s6 loai 42 44 26

Acosmeryx pseudonaga Butler,

Ghi chu: + loai c6 mat

Két qua & bang 3.12 cho thay co6 13 loai (21,31% tong s6 61 loai) c6 phan b
0 ca ba sinh canh, bao gém cac loai: Acosmerycoides harterti (Rothschild, 1895);

1881; Acosmeryx sericeus (Walker,

1856);

Cechenena aegrota (Butler, 1875); Cechenena helops (Walker, 1856); Cechetra
lineosa (Walker, 1856); Rhagastis aurifera (Butler, 1875); Theretra boisduvalii
(Bugnion, 1839); Theretra lucasii (Walker, 1856); Theretra pallicosta (Walker,
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1856); Ambulyx moorei Moore, 1858; Callambulyx rubricosa (Walker, 1856) va
Daphnusa sinocontinentalis Brechlin, 2009.

S6 luong loai ho Ngai chim chi phan bd & sinh canh ring tu nhién c6 7 loai
(chiém 11,47% tong sd 61 loai). Cu thé cac loai d6 1a: Ampelophaga rubiginosa
Bremer & Grey, 1852; Eupanacra malayana (Rothschild & Jordan, 1903); Ambulyx
pryeri Distant, 1887; Barbourion lemaii (Le Moult, 1933); Cypa enodis Jordan, 1931;
Dolbina inexacta (Walker, 1856); Psilogramma discistriga discistriga (Walker,
1856).

O sinh canh rimg tht sinh, phat hién c6 12 loai c6 mit trong sinh canh nay ma
chua phat hién thdy & hai sinh canh con lai, d6 1a cac loai sau: Acosmeryx omissa
Rothschild & Jordan, 1903; Acosmeryx pseudomissa Mell, 1922; Enpinanga
(Walker, 1856); 1875;
Macroglossum neotroglodytus Kitching & Cadiou, 2000; Rhagastis acuta (Walker,

assamensis Macroglossum  mitchellii  Boisduval,
1856); Rhagastis albomarginatus Rothschild, 1894; Callambulyx schintlmeisteri
Brechlin, 1997; Clanis bilineata (Walker, 1866); Clanis schwartzi Cadiou, 1993;
Parum colligata (Walker, 1856) va Agrius convolvuli (Linnaeus, 1758).
O sinh canh rimg phuc hoi nhan tac ghi nhan dugc c6 4 loai khong cé phan b
0 hai sinh canh con lai, bao gém: Acosmeryx shervillii Boisduval, 1875; Elibia
dolichus (Westwood, 1847); Theretra clotho (Drury, 1773) va Rhodoprasina
callantha callantha Jordan, 1929.
Bang 3.11. Cau triic thanh phin loai theo phan ho ciia ho Ngai chim trong cac

sinh canh nghién ctru

Sinh canh . N . . Rirng phuc hoi
Rirng tw nhién | Rirng thir sinh .
T nhan tac
T | Tyl | S& | Tyl | .. .| Tyl
R So loai . SO loai

Phan ho (%) loai (%) (%)
Macroglossinae 26 61,9 31 70,45 15 57,69
2 | Smerinthinae 12 28,57 9 20,45 10 38,46
Sphinginae 4 9,53 4 9,1 1 3,85
Tong sb 42 100 44 100 26 100

Nhu vay, khi phan tich vé ciu trac thanh phan loai ho Ngai chim theo sinh
canh (bang 3.13) c6 thé thay sd lugng loai nhiéu va phong pht nhat thudc vé sinh
canh rimg thir sinh, tiép dén 1 rimg ty nhién va it nhat & sinh canh rimg phuc hoi
nhan tac. Két qua nay ciling phu hop véi két qua nghién ciru vé buém ciia Vu & Vu
(2011) [195] va Vii Van Lién &Vii Quang Con (2020) [196], da dang va phong phu

cua quan xa budém ¢ rung thur sinh cao hon so v6i ¢ rung tu nhién. Tuy nhién, so0
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luong loai chénh léch gitra hai sinh canh rung tu nhién va rung thtr sinh khong dang
ké, chi hon kém 2 loai. Diéu nay cho thiy céc loai ho Ngai chim c6 kha ning thich
nghi ¢ nhiéu loai sinh canh khac nhau. S¢ di nhu vay boi chiing 1a cac loai c¢6 kha
ning bay tot va giai doan sdu budm an cac loai cay chii da phan 13 cay bui than thao
nén sy phan bd cua ching cling dugc mé rong.

Khi xét vé s6 lugng gidng cia mdi phan ho Ngai chim & ba sinh canh nghién
ctru, ¢ thé thiy tong sb giéng giam dan tir sinh canh rimg tu nhién sang sinh canh
rimg phuc hdi nhan tac, tuy nhién xét theo timg phan ho thi phan ho Smerinthinae lai

c¢6 chiéu hudng nguoc lai nhung chénh léch khong dang ké (hinh 3.74)

So lwgng
25
20
15 Macroglossinae
Smerinthinae
Sphinginae
10 . Lz
Tong s6 gidng
5
0 . 2
Rumng tu nhién Rung thtr sinh Rirng phuc hdi Sinh canh
nhan tac

Hinh 3.74. S6 lugng gidng cia ho Ngai chim & cac sinh canh nghién ciru

Tur bang 3.14 trong tong s 61 loai ciia 31 giéng thudc ho Ngai chim ghi nhan
duoc tai ba sinh canh nghién ctu, c6 toi 10 giéng déu c6 mit & ca ba sinh canh bao
gdm cac gibng: Acosmerycoides, Acosmeryx, Cechenena, Cechetra, Elibia,
Eupanacra, Rhagastis, Theretra, Ambulyx, Daphnusa, trong d6 ba gidng 13 Theretra,
Ambulyx va Acosmeryx ¢6 s6 luong loai nhiéu hon ca.

Bang 3.12. So lwgng va ty 1¢ loai theo giong ciia ho Ngai chim tai cac sinh cinh

nghién ctru

Sinh canh . N . o Rirng phuc hoi

Rirng ty nhién | Rung thir sinh .,

nhan tac

TT
| Ty | [ TR | o | TyR
o So loai So loai So loai

Tén giong (%) (%) (%)
1 | Acosmerycoides 1 2,38 1 2,27 1 3,70
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Sinh canh Rirng phuc hoi
Rurng ty nhién | Rirng thir sinh N
T . nhan tacﬂ i
, Sétoni| V' | sst0ai| VM I ggoni| V%
Tén giong (%) (%) (%)
2 | Acosmeryx 4 9,52 6 13,64 3 11,11
3 | Ampelophaga 1 2,38 - - - -
4 | Angonyx 1 2,38 1 2,27 - -
5 | Cechenena 2 4,76 2 4,55 2 7,41
6 | Cechetra 3 7,14 3 6,82 3,70
7 | Daphnis 1 2,38 1 2,27 - -
8 | Elibia 1 2,38 1 2,27 1 3,70
9 | Enpinanga - - 1 2,27 - -
10 | Eupanacra 3 7,14 2 4,55 1 3,70
11 | Hippotion 1 2,38 1 2,27 - -
12 | Macroglossum - - 2 4,55 - -
13 | Pergesa 1 2,38 - - 1 3,70
14 | Rhagastis 1 2,38 3 6,82 1 3,70
15 | Theretra 6 14,29 7 15,91 5 18,52
16 | Ambulyx 6 14,29 2 4,55 4 14,81
17 | Amplypterus 1 2,38 - - 1 3,70
18 | Barbourion 1 2,38 - - - -
19 | Callambulyx 1 2,38 2 4,55 1 3,70
20 | Clanis - - 2 4,55 - -
21 | Cypa 2 4,76 - - 1 3,70
22 | Daphnusa 2,38 1 2,27 1 3,70
23 | Marumba - - 1 2,27 1 3,70
24 | Parum - - 1 2,27 - -
25 | Rhodoprasina - - - - 1 3,70
26 | Acherontia 1 2,38 1 2,27 - -
27 | Agrius - - 1 2,27 - -
28 | Cerberonoton - - 1 2,27 1 3,70
29 | Dolbina 1 2,38 - - - -
30 | Megacorma 1 2,38 1 2,27 - -
31 | Psilogramma 1 2,38 - - - -
Tong so loai 42 100 44 100 27 100

(Ghi chii: dau “-” thé hién su vang mit clia giéng tai diém nghién ctru)
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O sinh canh ring tu nhién, giéng Theretra va Ambulyx c6 s6 luong loai nhiéu
nhat déu c6 6 loai (chiém 14,29% so véi tong s6 loai thu duoc trong sinh canh nay),
tiép dén 1a giéng Acosmeryx thu dugc 4 loai (chiém 9,52%), 2 gidng Cechetra va
Eupanacra cing c6 3 loai (chiém 7,14%), 2 giébng Cechenena va Cypa ciing c¢6 2 loai
(chiém 4,76%), cac gidng con lai chi ¢6 1 loai (chiém 2,38%) (Bang 3.14).

O sinh canh rimg thi sinh, gidng Theretra c6 s6 luong loai nhiéu nhat voi 7
loai (chiém 15,91%), tiép d6 1a giéng Acosmeryx c6 6 loai (chiém 13,64%), 2 giéng
Cechetra va Rhagastis déu c6 3 loai (chiém 6,82%), 6 gidng co 2 loai (chiém 4,55%),
cac gidng con lai déu chi c6 1 loai (chiém 2,27%).

O sinh canh rimg phuc hdi nhan tac, giéng Theretra c6 nhiéu loai nhat véi 5
loai (chiém 18,53%), tiép dén 1a gidng Ambulyx cb 4 loai (chiém 14,81%), giéng
Acosmeryx ¢6 3 loai (chiém 11,11%), gidng Cechenena c6 2 loai (chiém 7,41%), cac
giong con lai chi co 1 loai (chiém 3,70%).

Nhu vy, c6 thé thay trong ca ba sinh canh nghién ctru thi gidong Theretra thudc
phan ho Macroglossinae c¢6 s6 lwong loai phong pha nhat. Pidu nay cho thdy chung
1a cac loai c¢6 kha nang thich nghi cao véi su thay ddi ciia hé sinh thai va c6 sy phan
b rong.
3.2.2.2. Lodi wu thé va cdc chi sé da dang ciia cdc loai ho Ngdi chim theo sinh canh
nghién cuu

Trong ba sinh canh nghién ctru, sinh canh rung ty nhién thu duoc 42 loai véi
209 ca thé, sinh canh rimg thi sinh thu duoc 44 loai voi 148 ca thé va sinh canh rimg
phuc hdi nhan tac thu dugc 27 loai 78 ca thé. Cac loai uu thé, chi s6 loai vu thé (DI),
chi s6 phong phu Margalef (d) va chi s6 da dang Shannon - Weiner (H') tai mdi sinh
canh rung dugc thé hién & bang 3.15.

Bang 3.13. Loai wu thé va cac chi so6 da dang ho Ngai chim & céc sinh cianh

nghién ctru

Sinh cinh Loai wu Loai wu thé DI d H’
thé thir thir hai
nhét (%) (%)
Rimg ti Acos'meryx Theretra
=~ sericeus nessus 0,17 7,67 3,43
nhién
(9,09) (7,65)
Angonyx Theretra
Rung tha
U:r%gh . testacea nessus 0,28 8,60 3,25
sin
(16,89) (10,81)
Rt h A Theret
u:fg pAuc cos'meryx eretra 0.27 5.74 292
hoi nhan sericeus clotho,
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tac (16,67) Theretra
pallicosta
(10,25)
Trung binh 0,24+0,06 | 7,34+1,46 | 3,2+0,26

Két qua phan tich cho thiy, sinh canh rimg tu nhién c6 Acosmeryx sericeus 1a
loai vu thé tht nhéat va Theretra nessus 13 1oai wu thé tht hai. O sinh canh ring tht
sinh, Angonyx testacea 13 1oai wu thé tht nhat va Theretra nessus 13 10ai uu thé thi
hai. O sinh canh rimg phuc hdi nhan tac, Acosmeryx sericeus 13 loai wu thé thi nhét
va Theretra clotho, Theretra pallicosta loai uu thé thir hai. Céc loai vu thé déu thudc

phéan ho Macroglossinae.

Chi s6 loai uu thé (DI) giita ba sinh canh c6 su chénh 1éch khong nhiéu, dao
dong tur 0,17-0,28 va gia tri trung binh dat 0,24+0,06. Chi ) phong pht loai Margalef
(d) gitra ba sinh canh dao dong tur 5,74-8,6 va gia tri trung binh 1a 7,34+1,46. Nhu
vay, c6 thé thiy sinh canh ring thi sinh va phuc hoi c6 d6 phong phu 16n hon ca va
tuvong ddi ngang nhau, sinh canh rimg ty nhién c6 d6 phong phii thap nhat.

Khi so sanh chi s6 da dang sinh hoc Shannon - Weiner (H') gitta ba sinh canh
nghién ciru nhan thiy rimg tu nhién c6 d6 da dang 16n nhét (3,43), tiép theo 14 rimg
thi sinh (3,25) va rimg phuc hdi nhén tac thip nhat (2,92). Gi4 tri trung binh cta chi
sd da dang sinh hoc Shannon - Weiner (H') ¢ ba sinh canh nghién ctru 1a 3,2+0,26.
Nhu vay, muc d¢ da dang cua cac loai ho Ngai chim tai sinh canh rirng ty nhién va
rimg thr sinh & muc do t6t va rat tét, sinh canh rimg phuc hdi nhan tic & mirc do kha.
Nhin chung, mirc d§ da dang ctia cac loai ho Ngai chim ¢ cac sinh canh nghién ctru
& mirc do tot. Két qua nay phan nao phan anh thyc té phu hop véi cac két qua nghién
ctru trén day cua chiing toi.
3.2.2.3. Twong dong vé thanh phdn lodi ciia ho Ngdi chim theo sinh canh

Vé mirc do twong dong thanh phan loai ho Ngai chim giita cac sinh canh
nghién ctru duoc thé hién trong bang 3.16.

Bang 3.14. Chi ) twong dﬁng SI vé thanh phﬁn loai hg Ngai chim giira cac sinh

cianh nghién ciru

Sinh canh Rirng tu nhién Rirng thir sinh

Rung thtr sinh 0,58

Rung phuc hoi nhan tac 0,44 0,39
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Két qua cho thiy ring ty nhién c6 thanh phan loai & muc gan nhau vdi
rung thur sinh va rirng phuc hoi nhan tac (0,41< SI= 0,58 va 0,44 <0,6). Rung tha
sinh va rung phuc hoi nhan tac & muc gﬁn nhau it (0,21< SI= 0,39 <0,4). Mtc do
twong dong vé thanh phan loai giita cac sinh canh duoc biéu thi qua cdy tuong
ddng trong hinh 3.75.

Rirng thir sinh
Rirng tur nhién

Rimg phuc héi nhan tic
40 60 80 100
Hinh 3.75. Do tuong dong thanh phan loai giita cac sinh canh nghién ctru
Tuy nhién, két qua nay chi mang tinh twong ddi, can cé thém nhiing nghién

ctru lau dai hon dé danh gia cu thé vé do twong dong ciing nhu da dang thanh phan
loai Ngai chim theo sinh canh & Viét Nam.
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KET LUAN VA KIEN NGHI
KET LUAN

1. Khu hé Ngai chim ¢ Vi¢t Nam c6 tinh da dang va phong phu cao. Luan an
ghi nhan tong sé 181 loai va phan loai cta 60 gidng thudc 4 phan ho Langiinae,
Macroglossinae, Smerinthinae va Sphinginae ¢ Viét Nam, trong d6 c6 12 loai dac
hitu ctia Viét Nam. Ghi nhan loai lan dau tién cho 5 khu vuc bao gém Lai Chau,
Quang Nam, Pik Nong, Lam Pong, Thira Thién Hué va Gia Lai.

2. Luan an xay dung duoc khoa dinh loai t6i phan ho, giéng va loai cua ho
Ngai chim dau tién & Viét Nam duya trén dic diém hinh thai dang truong thanh, cu thé
1 kho4 t&i phéan ho, 3 khod toi gidng va 29 khoa téi loai. Ngoai ra, sir dung ma vach
DNA dé dinh loai chinh xéc hai loai ¢ hinh thai twong ddng 1a Cechetra lineosa va
C. subangustata trong gidng Cechetra & Viét Nam. Dong thoi, dang ky thanh cong
17 mi vach DNA cua ba loai trong gidng Cechetra trén Genbank.

3. Cac loai trong ho Ngai chim c6 dic trung phan bd rong va da dang theo
ving dia 1y tu nhién va sinh canh. Gidng Theretra thudc phan ho Macroglossinae co
su phan bd rong va kha ning thich nghi cao véi su thay doi cua hé sinh thai, chiém
vu thé & hau hét cac ving dia 1y ty nhién cling nhu cac sinh canh nghién ctru. Bon
loai Langia zenzeroides, Rhagastis gloriosa, Rhagastis lunata, Clanis undulosa phan
bd han ché & vung nui cao Tay Béc B c6 thé duoc sir dung lam chi thi cho loai nui
cao 0 Viét Nam.

4. Xay dung duoc 47 ban d6 phan b cta 110 loai, 47 giéng ciia ho Ngai chim
& Viét Nam. Dic trung phan b theo sinh canh, cac loai ho Ngai chim c6 kha ning
thich nghi ¢ nhiéu loai sinh canh khac nhau véi thanh phan loai ho Ngai chim phong
pht nhat ¢ sinh canh rimg thir sinh, tiép dén 1a rimg tu nhién va it nhat & sinh canh
rimg phuc hoi nhan tac.

5. V& murc d6 da dang giita cac ving dia 1y tu nhién, 3 ving Tay Nguyén, Bac
Trung B6 va Dong bang song Hong c6 muc do da dang tbt va rat tét; 2 ving co muc
d6 da dang thap hon va & mirc kha 1a Tay Bac Bo va Pong Bac Bo. Theo sinh canh,
muc do da dang cua céc loai hg Ngai chim ¢ sinh canh ring ty nhién va rung thi sinh
& muc do tot va rat tot, sinh canh rimg phuc hdi nhan tac & mic d6 kha. Nhin chung,
khu hé Ngai chim & Viét Nam c6 muc d6 da dang trung binh & muc tot va rat tot.

6. Vé mirc do trong dong thanh phan loai giita cac vung dija Iy tu nhién cho
thdy ving Bac Trung Bo va Tay Nguyén c6 mirc do gan nhau nhat (SI = 0,70) tiép
d6 1a khu vuc Pdng bang song Hong co6 thanh phan loai gin nhét véi cum Béc Trung
B9 (SI=0,68) va Tay Nguyén (S1=0,59). Céc khu vuc con lai c6 mic do tuong déng
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vé thanh phan loai thap dudi 50%. V¢ sinh canh, thanh phan loai clia ring tu nhién
c6 muc do gan nhau vdi rimg thir sinh va gan nhau it voi rimg phuc hdi nhan tac.
KIEN NGHI

1. Tiép tuc 1am ro vi tri phan loai ciia mot s6 10ai ¢6 dic diém hinh thai gﬁn
giong nhau trong nhom lodi Therera clotho- sumatrensis, thom loai Psilogramma
dwa trén su két hop giita phuong phap hinh thai hoc va ma vach DNA.

2. Can nghién ctru sau hon vé dic diém sinh hoc, sinh thai cua céc loai dic
hiru trong ho Ngai chim dé co co so dit liéu déy du lam co so khoa hoc cho viéc bao

tdn da dang sinh hoc ¢ Viét Nam.
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PHU LUC
Phu luc 1. Thanh phan loai va so lwgng ca thé moi loai thu dwge tai tirng khu vwe nghién ciru
PO bS Téng
P|K|PN-|A|S ST ™ KC | KK |H| N |Bb- U HC B
TT Taxon TL|HL|VB| - |[MS|TYT| - | Tb |[ML| HN |CP BM STh KP1| bGl i)
M|G|KB |[L|L r R R | K |B|N|NB MT M 2
Pb KT ca the
1 |Langia zenzeroides 1 1
Acosmerycoides 0
2 |harterti 1 3 512 41 2 1 1|1 2 02 (1|17
Acosmeryx anceus 69
3 |subdentata 2 8 8|4 1 8] 1 8 1 3 23
Acosmeryx 10
4 |castanea 1 1 711
Acosmeryx naga 1 10 3 1 1| 5 1|1 2 2 5 32
6 | Acosmeryx omissa 1|1 1 5
A
cosmeryx | 34
7 | pseudomissa 1 1 311 1 20 6
Acosmeryx 50
8 |pseudonaga 1 3 4 10| 4 1 31 3 10 3 1 3 21
A 1
cosmeryx | | 104
9 |sericeus 1 1 10| 4 9] 4 5 1 10 | 13 | 2 | 31
Acosmeryx 24
10 |shervillii 2| 4 6 1 2 412 2 1
Ampeloph
mpelophaga { 26
11 |khasiana 1|1 ]21]1 1
Ampelophaga 1 44
12 |rubiginosa 9 8 3 11 2|1
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PO bS Ton
TT Taxon TL|HL|vB | - |Ms|TYT| - | B |ML|EN|CP| " PNIALS 1 ant 5T] stn | ™ k| pat | € H NBD- D U CHHE) - :
b KT M KB L r R R B | N |NB MT M o4 thé
13 | Angonyx testacea | 1 2 2 1 1 1125 1 715 2 6 2 60
14 | Cechenena aegrota 5 14| 6 51 2 47
15 | Cechenena helops 21 1 4 8| 13 10 1] 1 4 1 1 75
1

16 |Cechetra lineosa 211 5 20 1311 4 8 16 11| 27 14
17 | Cechetra minor 1 2 1 711 9 2 1 7 7 43

Cechetra 15
18 |subangustata 2 1 1| 3 1 1] 6

Dabhira

obliquifascia 16
19 |siamensis 15 1

Daphnis hypthous 1 55
20 |crameri 1 1 1 16 1 0] 10 1 4 1] 4 1
21 | Daphnis nerii 1 1 2
22 | Elibia dolichoides 9|4 1 2 16
23 | Elibia dolichus 1 6 15

Enpinanga 4
24 | assamensis 2 1

FEupanacra busiris 7
25 | busiris 1 2 2

FEupanacra 3
26 |laplume 1 2
27 | Eupanacra 1 1
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PO bS Ton
TT Taxon TL|HL|vB | - |Ms|TYT| - | B |ML|EN|CP| " e Bm| | sth | ™M kpt| par | &€ H NBD- DY U e HC ség
b KT M KB L r R R B | N |NB MT M o4 thé

Macroglossum : ;
41 |mitchellii 5 1

Macroglossum ;
42 |neotroglodytus 3
43 | Pergesta acteus 21010 |11 3 1 1 71 3 28
44 | Rhagastis acuta 10 1 5 1 5 22

Rhagastis 22
45 |albomarginatus 1 2 1 12
46 |Rhagastis aurifera 5 1 3 9 3 32
47 | Rhagastis gloriosa | 5 | 1 6
48 | Rhagastis lunata 1 1
49 | Rhagastis olivacea 1 7 8
50 |Rhagastis velata 1 2 3
51 | Theretra alecto 1 2 3

Theretra 41
52 | boisduvalii 2 1 214 1 6 1 4 10] 1
53 |Theretra clotho 2 3 1 1|17 45
54 | Theretra lucasii 312 1 4 2 2 20
55 | Theretra lycetus 1 1 2
56 | Theretra nessus 4 4 26 | 2 6 |16 17 1 18| 4 106

Theretra 12
57 |oldenlandiae 1 1 211 3 1 1
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PO bS Téng
TT Taxon TL|HL| VB | - [MS|TYT| - | TP |ML| HN |CP e Bm| | sth | ™M kpt| par | &€ H NBD- D U CHHE) -
b KT KB L r R R B | N |NB MT M o4 thé
58 | Theretra pallicosta 1 3 |14 2 6 | 1 44
Theretra 4
59 |silhetensis 2
60 | Theretra suffusa 4 |3 1 1 3 12
Theretra 17
61 |sumatrensis 2 1 3 3 21
62 | Theretra tibetiana 10 1 36 52
63 | Ambulyx canescens 1 1
64 | Ambulyx liturata 2 1 9 22
65 | Ambulyx moorei 1 1 4 10 1 4| 2 29
66 |Ambulyx ochracea 8 6 1 16 35
67 | Ambulyx pryeri 1 1 6
Ambulyx 1
68 |schauffelbergeri 1
Ambulyx )8
69 |sericeipennis 1 4 1|5 1 3 1] 4
Ambulyx 12
70 |substrigilis 1 1|1 2 6
71 |Ambulyx tattina 1 3 13
72 | Ambulyx tobii 1 6
Amplypterus 31
73 |mansoni 1|1 21 2
74 | Amplypterus 2 1 3
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PO bS Téng
TT Taxon TL|HL| VB | - [MS|TYT| - | TP |ML| HN |CP e Bm| | sth | ™M kpt| par | &€ i BD- D U CIHE
- KT KB L r R R B NB MT M o4 thé
panopus
75 | Anambulyx elwesi 1 1 2
76 | Barbourion lemaii 1| 4 3 1 13 1 29
77 | Callambulyx diehli 1 1
Callambulyx %3
78 |rubricosa 1 42 3 3 1 2 9 3
Callambulyx 5 5
79 |schintlmeisteri 1
Callambulyx 3
80 | kitchingi 3
81 | Clanis bilineata 1 1 1
82 | Clanis schwartzi 1 2 5 9
83 | Clanis undulosa 1 1
Craspedortha 15
84 |porphyria 1 2 9
85 | Cypa decolor 1 1 10
86 | Cypa enodis 2 3
87 | Cypa latericia 1 1
88 | Cypoides chinensis 1 1
Daphnusa ~
89 |sinocontinentalis 9 3 1 7 1
90 | Marumba dyras 1 1 1
91 | Marumba 1 1 1 1 1 7
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PO bS Tong
TT Taxon TL|HL| VB | - [MS|TYT| - | TP |ML| HN |CP e Bm| | sth | ™M kpt| par | &€ i BD- D U CIHE
b KT KB L r R R B NB MT M o4 thé
spectabilis
Marumba
92 |sperchius 1 | 3
Morwennius 1
93 |decoratus 1
94 | Parum colligata 2 28 2 1 35
Phyllosphingia )
95 |dissimilis berdievi 1
Polyptychus 3
96 |trilineatus 3
Rhodoprasina D)
97 |callantha callantha 1
Smerinthus
98 |szechuanus 1 1
Acherontia
99 |lachesis 01 1 1 1 1 5 1 311 2 2 7 3%
100 | Acherontia styx 7 8
101 | Agrius convolvuli | 5 5 11 1 |4 8 1 45
Apocalypsis velox )
102 | evjatkini 2
Cerberonoton { 16
103 | rubescens 1 1 1 1 2 6
104 | Dolbina inexacta 1 2 4 2 15
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PO bS Ton
TT Taxon tofuc|ve | - [ms|tyr| - |0 ML BN |ep| B INA S lem ST s | ™M ke | pr | RO RN BE DY U O IHC ség
- KT M|G| KB |L|L r R R| K |B|N|NB|L|MT|T|M o4 thé
Hyloicus !
105 | centrovietnama 1
106 | Megacoma obliqua 1 2|1 1 1] 1 3 10 1 21
Meganoton 12
107 | nyctiphanes 1 1 1 4 3] 1 |1
Notonagemia 46
108 | analis 6 3 1 1 13 121
Psilogramma
discistriga 27
109 |discistriga 1 1 10 1 50112 1 5
Psilogramma 19
110 |increta 3 1 2 5 6 | 1 1
2
26| 14 10 32
Tong s6 c4 thé 3708 |64 | 6| 8| 9 | 6 14756 | 4 | 8|8 |1 |41 [5/9|147|7 | 154 | 8 |49 25 [190| 78 (29| 1 |111|43| 4 [13| 2 | 2208

Ghi chi: TL: Ta Lién (Lai Chau), HL: VQG Hoang Lién (Lao Cai), VB: Vin Ban (Lao Cai), PO-PD: VQG Phia Oic- Phia Pén (Cao Bang),
MS: Mau Son (Lang Son), TYT: khu BTTN T4y Yén Tt (Bic Giang), PS-KT: khu BTTN Péng Son- Ky Thuong (Quang Ninh), TD: VQG
Tam Pdo (Vinh Phuc), ML: tram DPDSH M¢ Linh (Vinh Phuc), HN: tp Ha N6i, CP: VQG Cuc Phuong (Ninh Binh), PM: VQG Pu Mat (Ngh¢
An), KG: khu BTTN K¢ Gd (Ha Tinh), PN-KB: VQG Phong Nha- Ké Bang (Quang Binh), AL: A Ludi (Thira Thién Hué), SL: khu BTTN Sao
La (Thira Thién Hué), BM: VQG Bach M3 (Thira Thién Hué), STr: Son Tra (Pa Ning), STh: VQG Séng Thanh (Quang Nam), TMR: Tumorong
(Kon Tum), KPI: Kon Plong (Kon Tum), PGI: Pak Glei (Kon Tum), KCR: khu BTTN Kon Chu Réang (Gia Lai), KKK: VQG Kon Ka Kinh
(Gia Lai), HB: khu BTTN Hon Ba (Khanh Hoa), NN: khu BTTN Nam Nung (Pak Néong), BD-NB: VQG Bidoup- Nui Ba (Lam Pong), DL: Di
Linh (Lam Péng), UMT: VQG U Minh Thuong (Kién Giang), CT: VQG Cat Tién (Pdng Nai), HCM: thanh phd H6 Chi Minh.
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Phu luc 2. Mi vach DNA ciia 7 miu thudc 3 loai Cechetra minor, C. lineosa va
C. subangustata trong cong bd cia Le et al. (2022)

Sequence ID: GBMNC60307-20.COI-  GenBank MT994236

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 657 bp

ACATTATATTTTATTTTTGGAATTTGAGCAGGAATAGTGGGAACTTCATTAAGATTACTA
ATTCGAGCAGAATTAGGAACCCCCGGATCTTTAATTGGAGATGACCAAATTTATAACACA
ATTGTTACAGCTCATGCATTTATTATAATTTTTTTTATAGTAATACCAATTATAATTGGA
GGATTTGGAAATTGATTAATTCCTTTAATATTAGGAGCACCTGATATAGCATTCCCCCGA
ATAAATAACATAAGATTTTGACTTCTTCCCCCATCTATTACCCTTTTAATCTCTAGAAGT
ATTGTTGAAAATGGAGCAGGAACTGGTTGAACAGTTTACCCCCCCCTCTCCTCCAACATT
GCTCATAGAGGAAGTTCAGTAGATTTAGCTATTTTTTCTCTTCATTTAGCTGGAATTTCA
TCAATTATGGGAGCTATTAATTTTATTACTACAATTATTAACATACGAATTAATAACTTA
TCATTTGATCAAATACCATTATTTATTTGAGCTGTAGGAATTACAGCATTTCTATTATTA
TTATCTCTACCAGTATTAGCTGGTGCAATTACCATATTACTAACAGATCGAAATCTTAAT
ACATCATTTTTTGATCCTGCTGGTGGAGGAGATCCTATCTTATACCAACATTTATTT

Amino Acids:

TLYFIFGIWAGMVGTSLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIG
GFGNWLIPLMLGAPDMAFPRMNNMSFWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNI
AHSGSSVDLAIFSLHLAGISSIMGAINFITTIINMRINNLSFDQMPLFIWAVGITAFLLL
LSLPVLAGAITMLLTDRNLNTSFFDPAGGGDPILYQHLF

[[lustrative Barcode:

0 243
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Sequence ID: GBMNC60308-20.COI-  GenBank MT994230

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 614 bp

CTTCATTAAGATTACTAATTCGAGCAGAATTAGGAACCCCCGGATCTTTAATTGGAGATG
ACCAAATTTATAACACAATTGTTACAGCTCATGCATTTATTATAATTTTTTTTATAGTAA
TACCAATTATAATTGGAGGATTTGGAAATTGATTAATTCCTTTAATATTAGGAGCACCTG
ATATAGCATTCCCCCGAATAAATAACATAAGATTTTGACTTCTTCCCCCATCTATTACCC
TTTTAATCTCTAGAAGTATTGTTGAAAATGGAGCAGGAACTGGTTGAACAGTTTACCCCC
CCCTCTCCTCCAACATTGCTCATAGAGGAAGTTCAGTAGATTTAGCTATTTTTTCTCTTC
ATTTAGCTGGAATTTCATCAATTATGGGAGCTATTAATTTTATTACTACAATTATTAACA
TACGAATTAATAACTTATCATTTGATCAAATACCATTATTTATTTGAGCTGTAGGAATTA
CAGCATTTCTATTATTATTATCTCTACCAGTATTAGCTGGTGCAATTACCATATTACTAA
CAGATCGAAATCTTAATACATCATTTTTTGATCCTGCTGGTGGAGGAGATCCTATCTTAT
ACCAACATTTATTT

Amino Acids:

SLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIGGFGNWLIPLMLGAPD
MAFPRMNNMSFWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNIAHSGSSVDLAIFSLH
LAGISSIMGAINFITTIINMRINNLSFDQMPLFIWAVGITAFLLLLSLPVLAGAITMLLT
DRNLNTSFFDPAGGGDPILYQHLF

[llustrative Barcode:

0000000000 0 OO0 OO

437

000000000 00O 000 O O

438 613

LI AT
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Sequence ID: GBMNC60309-20.COI-  GenBank MT994235

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 657 bp

ACATTATATTTTATCTTTGGAACTTGAGCAGGAATAATTGGAACATCATTAAGATTACTA
ATTCGAGCAGAATTAGGAACCCCCGGATCTTTAATTGGAGATGACCAAATTTATAACACA
ATTGTCACAGCTCATGCATTTATTATAATTTTTTTTATAGTAATACCAATTATAATTGGA
GGATTTGGAAATTGATTAATCCCCCTAATATTAGGAGCACCTGATATAGCATTTCCCCGA
ATAAATAATATAAGATTTTGACTTCTCCCCCCATCCATTACCCTCTTAATTTCTAGAAGT
ATTGTCGAAAATGGAGCAGGAACTGGTTGAACAGTTTACCCCCCCCTCTCCTCCAATATT
GCTCATAGAGGAAGATCAGTAGATTTAGCTATTTTTTCCCTTCATTTAGCTGGAATCTCA
TCAATTATAGGAGCTGTTAATTTTATTACTACAATTATTAATATACGAATTAATAATTTA
TCATTCGATCAAATACCACTATTCGTTTGAGCTGTTGGAATTACAGCATTTTTATTATTA
TTATCTCTACCAGTATTAGCTGGTGCAATTACCATATTATTAACCGATCGAAATCTTAAT
ACATCATTTTTTGACCCTGCAGGAGGAGGAGATCCTATTTTATATCAACACCTATTT

Amino Acids:

TLYFIFGTWAGMIGTSLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIG
GFGNWLIPLMLGAPDMAFPRMNNMSFWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNI
AHSGSSVDLAIFSLHLAGISSIMGAVNFITTIINMRINNLSFDQMPLFVWAVGITAFLLL
LSLPVLAGAITMLLTDRNLNTSFFDPAGGGDPILYQHLF

[llustrative Barcode:

10 0000 O 0 O A

244 437

\I\\I!I!!I!|||||\|||||||||||\|||!||I|||||||\\IIIII\IHII!IIIIII\\\\III\II\II\\IIIIIII!II\IIII\||||||||||||||||!!Il||||||\|\|\||\\I\II!II!I!|||\III\IIIIIIIIIIII!III!IIIII\\IIII\IIHII\I\II!IIIIII\\IIII\II\II\IHII!II!II\I\II\\IIHIHIII\II!IIII\
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Sequence ID: GBMNC60310-20.COI-  GenBank MT994234

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 657 bp

ACATTATATTTTATTTTTGGAATTTGAGCAGGAATAATTGGAACATCATTAAGATTACTA
ATTCGAGCAGAATTAGGAACCCCCGGATCTTTAATTGGAGATGACCAAATTTATAACACA
ATTGTCACAGCTCATGCATTTATTATAATTTTTTTTATAGTAATACCAATTATAATTGGA
GGATTTGGAAATTGATTAATCCCCCTAATATTAGGAGCACCTGATATAGCATTCCCCCGA
ATAAATAATATAAGATTTTGACTTCTCCCCCCATCTATTACCCTTTTAATTTCTAGAAGT
ATTGTCGAAAATGGAGCAGGAACTGGTTGAACAGTTTACCCCCCCCTCTCCTCCAATATT
GCTCATAGAGGAAGATCAGTAGATTTAGCTATTTTTTCCCTTCATTTAGCTGGAATCTCA
TCAATTATAGGAGCTGTTAATTTTATTACTACAATTATTAATATACGAATTAATAATTTA
TCATTCGATCAAATACCATTATTTGTTTGAGCTGTTGGAATTACAGCATTTTTATTATTA
TTATCCCTACCAGTATTAGCTGGTGCAATTACCATACTATTAACAGATCGAAATCTTAAT
ACATCATTTTTTGACCCTGCAGGAGGAGGAGATCCTATTTTATATCAACACCTATTT

Amino Acids:

TLYFIFGIWAGMIGTSLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIG
GFGNWLIPLMLGAPDMAFPRMNNMSFWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNI
AHSGSSVDLAIFSLHLAGISSIMGAVNFITTIINMRINNLSFDQMPLFVWAVGITAFLLL
LSLPVLAGAITMLLTDRNLNTSFFDPAGGGDPILYQHLF

[[lustrative Barcode:

00 00 0O 000 O
L N T R

438
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Sequence ID: GBMNC60311-20.COI-  GenBank MT994233

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 629 bp

CAGGAATAATTGGAACATCATTAAGATTACTAATTCGAGCAGAATTAGGAACCCCCGGAT
CTTTAATTGGAGATGACCAAATTTATAACACAATTGTTACAGCTCATGCATTTATTATAA
TTTTTTTTATAGTAATACCAATTATAATTGGAGGATTTGGAAATTGATTAATCCCACTAA
TATTAGGAGCACCTGATATAGCATTTCCCCGAATAAATAATATAAGATTTTGACTTCTCC
CCCCATCTATTACCCTTTTAATTTCTAGAAGTATTGTCGAAAATGGAGCAGGAACTGGTT
GAACAGTTTACCCCCCCCTCTCCTCCAATATTGCTCATAGAGGAAGATCAGTAGATTTAG
CTATTTTTTCCCTTCATTTGGCTGGAATCTCATCAATTATAGGAGCTGTTAATTTTATTA
CTACAATTATTAATATGCGAATTAACAATTTATCATTCGATCAAATACCATTATTCGTTT
GAGCTGTTGGAATTACAGCATTTTTATTATTATTATCTCTACCAGTATTAGCTGGTGCAA
TTACCATATTATTAACCGATCGAAATATCAATACATCATTTTTTGACCCCGCAGGAGGAG
GAGATCCTATTTTATATCAACACCTATTT

Amino Acids:

GMIGTSLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIGGFGNWLIPLM
LGAPDMAFPRMNNMSFWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNIAHSGSSVDLA
IFSLHLAGISSIMGAVNFITTIINMRINNLSFDQMPLFVWAVGITAFLLLLSLPVLAGAI
TMLLTDRNINTSFFDPAGGGDPILYQHLF

lllustrative Barcode:

00000 00000 000 A
!III\II\IIIIIIIHIIIII\II!II\IIIIIIHHIII\II\II!!IIIIIII\\I\IIII\||||||||||||||||\\I\IIIIII\|\I!II!\I\II\II\I\III\III\||||||||||||\|||||||||\\||||!||H||\|\||\II||||\!IIII\II\II\IHII\II\\|\||||!\II\\I\\III\II\IIII!||!!\I\II\II\IIIIIIII\IIIIII
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Sequence ID: GBMNC60312-20.COI-  GenBank MT994232

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 634 bp

TTGAGCAGGAATAATTGGAACATCATTAAGATTACTAATTCGAGCAGAATTAGGAACCCC
CGGATCTTTAATTGGAGATGACCAAATTTATAACACAATTGTTACAGCTCATGCATTTAT
TATAATTTTTTTTATAGTAATACCAATTATAATTGGAGGATTTGGAAATTGATTAATCCC
ACTAATATTAGGAGCACCTGATATAGCATTTCCCCGAATAAATAATATAAGATTTTGACT
TCTCCCCCCATCTATTACCCTTTTAATTTCTAGAAGTATTGTCGAAAATGGAGCAGGAAC
TGGTTGAACAGTTTACCCCCCCCTCTCCTCCAATATTGCTCATAGAGGAAGATCAGTAGA
TTTAGCTATTTTTTCCCTTCATTTAGCTGGAATCTCATCAATTATAGGAGCTGTTAATTT
TATTACTACAATTATTAATATGCGAATTAACAATTTATCATTCGATCAAATACCATTATT
CGTTTGAGCTGTTGGAATTACAGCATTTTTATTATTATTATCTCTACCAGTATTAGCTGG
TGCAATTACCATATTATTAACCGATCGAAATATCAATACATCATTTTTTGACCCCGCAGG
AGGAGGAGATCCTATTTTATATCAACACCTATTT

Amino Acids:

WAGMIGTSLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIGGFGNWLIP
LMLGAPDMAFPRMNNMS FWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNIAHSGSSVD
LAIFSLHLAGISSIMGAVNFITTIINMRINNLSFDQMPLFVWAVGITAFLLLLSLPVLAG
AITMLLTDRNINTSFFDPAGGGDPILYQHLF

[llustrative Barcode:

0000000 OO0 000 00 OO0
0

438

R T R DR R



PL 15

Sequence ID: GBMNC60313-20.COI-  GenBank MT994231

5P Accession:
Last Updated:  2024-09-24 Genome: Mitochondrial
Locus: Cytochrome Oxidase Subunit 1 5' Region

Nucleotides: 657 bp

ATATTATATTTTATTTTTGGAATTTGAGCAGGAATAATTGGAACATCATTAAGATTGCTA
ATTCGAGCAGAATTAGGAACCCCCGGATCTTTAATTGGAGATGACCAAATTTATAACACA
ATTGTTACAGCTCATGCATTTATTATAATTTTTTTTATAGTAATACCAATTATAATTGGA
GGATTTGGAAATTGATTAATCCCCCTAATATTAGGAGCACCTGATATAGCATTCCCCCGA
ATAAATAACATAAGATTTTGACTTCTTCCCCCATCTATTACCCTTTTAATTTCTAGAAGT
ATTGTTGAAAATGGAGCAGGAACTGGTTGAACAGTTTATCCCCCCCTCTCCTCCAACATT
GCTCATAGAGGAAGATCAGTAGATTTAGCTATTTTTTCCCTCCATTTAGCTGGAATCTCA
TCAATTATAGGAGCTGTTAATTTTATCACTACAATTATTAATATACGAATTAATAATTTA
TCATTTGATCAAATACCATTATTTGTTTGAGCCGTTGGAATTACAGCATTTTTATTATTA
TTATCTCTACCAGTATTAGCTGGTGCAATTACCATATTATTAACTGATCGAAATCTTAAT
ACATCATTTTTTGATCCTGCAGGAGGAGGAGATCCCATTTTATATCAACACTTATTT

Amino Acids:

MLYFIFGIWAGMIGTSLSLLIRAELGTPGSLIGDDQIYNTIVTAHAFIMIFFMVMPIMIG
GFGNWLIPLMLGAPDMAFPRMNNMSFWLLPPSITLLISSSIVENGAGTGWTVYPPLSSNI
AHSGSSVDLAIFSLHLAGISSIMGAVNFITTIINMRINNLSFDQMPLFVWAVGITAFLLL
LSLPVLAGAITMLLTDRNLNTSFFDPAGGGDPILYQHLF

[llustrative Barcode:

0 00000 A 00 0O
H\\I\Il\|\|||||\|||||||||||IIII\II\IIIIIIII!IIIII!IHII\IIIIIIHHIII\II!IIHIIIIIII\!I\IIII\||||||||||||||||\\I\IIIIII\I\I!II\\I!II\II\I!III\III\IIIIIIIIIIIII|||\|||||H||||\||\\II!I\II\IIIIII\!IIII\II!II\I\\II\II\\I!I\II\!IIHIHIII\II\IIII\
T D00 R
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Phu luc 3. Trinh ty nucleotide viing gen Barcodes ciia 17 miu nghién ctru

thudc 3 loai C. minor, C. lineosa va C. subangustata trong giong Cechetra &
Viét Nam

Trinh ty nucleotide viing gen Barcodes ctia 16 mau Cechetra lineosa

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

N ——
10
TATTTTATCT
TATTTTATTT
TATTTTATTT
TATTTTATCT
TATTTTATCT
TATTTTATCT
TATTTTATCT
TATTTTATCT
TATTTTATCT
TATTTTATTT
TATTTTATCT
TATTTTATTT
TATTTTATTT
TATTTTATCT
TATTTTATCT
TATTTTATCT
N ——
60
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
TTACTAATTC
-l \
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA
ACCAAATTTA

110

P
2
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
TTGGAATTTG
R ——

70

GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
GAGCAGAATT
R ——
12
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT
TAACACAATT

0

0

N E——
3
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA
AGCAGGAATA

AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
AGGAACCCCC
N E——
13
GTCACAGCTC
GTTACAGCTC
GTTACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTTACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC
GTCACAGCTC

0

80

0

N

40
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC
ATT--GGAAC

GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
GGATCTTTAA
<. |
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT
ATGCATTTAT

90

140

o
50
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
ATCATTAAGA
el
100
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG
TT-GGAGATG

el

150
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT
TATAATTTTT



GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25

N ——
160
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA
TTTATAGTAA

CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA
CCTAATATTA

GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT
GATTTTGACT

GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG

210

260

310

PL 17

R
170
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
TACCAATTAT
R ——

220
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
GGAGCACCTG
R ——

270
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA
TCTCCCCCCA

GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC

320

-
180
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA
AATTGGAGGA

N E——

ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
ATATAGCATT
N E——
280
TCCATTACCC
TCTATTACCC
TCTATTACCC
TCCATTACCC
TCCATTACCC
TCCATTACCC
TCCATTACCC
TCCATTACCC
TCCATTACCC
TCTATTACCC
TCCATTACCC
TCTATTACCC
TCTATTACCC
TCCATTACCC
TCCATTACCC
TCCATTACCC

TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA

230

330

-

190
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT
TTTGGAAATT

TCCCCGAATA
CCCCCGAATA
CCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
CCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA
TCCCCGAATA

TCTTAATTTC
TTTTAATTTC
TTTTAATTTC
TCTTAATTTC
TCTTAATTTC
TCTTAATTTC
TCTTAATTTC
TCTTAATTTC
TCTTAATTTC
TTTTAATTTC
TCTTAATTTC
TTTTAATTTC
TTTTAATTTC
TCTTAATTTC
TCTTAATTTC
TCTTAATTTC
-
340

GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC

240

290

e
200
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
GATTAATCCC
el
250
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
AATAATATAA
el
300
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
CAGAAGTATT
TAGAAGTATT
TAGAAGTATT
CAGAAGTATT
TAGAAGTATT
TAGAAGTATT
TAGAAGTATT
el
350
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC



HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG
GTCGAAAATG

CAATATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
CAACATTGCT
CAATATTGCT
CAATATTGCT
CAACATTGCT
CAATATTGCT
CAATATTGCT
CAATATTGCT
N ——
410
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTGGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTGGCTGG
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG
N ——
460
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA
ATTATTAATA

360

PL 18

GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC
GAGCAGGAAC

CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
CATAGAGGAA
R ——
420
AATCTCATCA
AATTTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATTTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
AATCTCATCA
R ——
470
TACGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA
TGCGAATTAA
TACGAATTAA
TACGAATTAA
TGCGAATTAA
TACGAATTAA
TACGAATTAA
TACGAATTAA

370

TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA
TGGTTGAACA

GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
GATCAGTAGA
N E——
430
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
ATTATAGGAG
N E——
480
TAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA
CAATTTATCA
TAATTTATCA
TAATTTATCA
CAATTTATCA
TAATTTATCA
TAATTTATCA
TAATTTATCA

380

GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
GTTTACCCCC
-
390
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
TTTAGCTATT
-
440
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
CTGTTAATTT
-
490
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA
TTCGATCAAA

CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
CCCTCTCCTC
el
400
TTTTCCCTTC
TTTTCTCTTC
TTTTCTCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCTCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
TTTTCCCTTC
el
450
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
TATTACTACA
el
500
TACCACTATT
TACCATTATT
TACCATTATT
TACCACTATT
TACCACTATT
TACCACTATT
TACCACTATT
TACCACTATT
TACCACTATT
TACCATTATT
TACCACTATT
TACCATTATT
TACCATTATT
TACCACTATT
TACCACTATT
TACCACTATT



GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25
HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23

GL10
CBO5
CBO6
HG24
HG37
HGO8
HG25

N ——
51
CGTTTGAGCT
CATTTGAGCT
CATTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CATTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT
CGTTTGAGCT

TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG

TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG
TCATTTTTTG

ATTT
ATTT
ATTT
ATTT
ATTT
ATTT
ATTT

0

560

610
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R ——
52
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA
GTTGGAATTA

TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
TGCAATTACC
R ——

ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG
ACCCTGCAGG

0

570

620

N E——
530
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT
CAGCATTTTT

ATATTATTAA
ATACTATTAA
ATACTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATACTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA
ATATTATTAA

AGGAGGAGAT
AGGAGGAGAT
AGGAGGARAT
AGGAGGAGAT
AGGAGGAGAT
AGGAGGAGAT
AGGAGGAGAT
AGGAGGAGAT
AGGAGGAGAT
AGGGGGAGAT
AGGAGGAGAT
AGGAGGAGAT
AGGGGGAGAT
AGGAGGAGAT
AGGAGGAGAT
AGGAGGAGAT

580

630

ce
540
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTATTA
ATTATTACTA
ATTATTATTA
ATTATTATTA
ATTATTACTA
ATTATTATTA
ATTATTATTA
ATTATTATTA

CCGATCGAAA
CAGATCGAAA
CAGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA
CTGATCGAAA
CAGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA
CCGATCGAAA

CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT
CCTATTTTAT

590

640

e
550
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
TCTCTACCTG
TCTCTACCAG
TCTCTACCAG
TCTCTACCTG
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
el
600
TCTTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
TATTAATACA
TCTTAATACA
TCTTAATACA
TATTAATACA
TCTTAATACA
TCTTAATACA
TCTTAATACA
el
650
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT
ATCAACACCT



HG10
HG18
HG20
SD02
CBO8
HG22
HG14
HGO7
GL23
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ATTT
ATTT
ATTT
ATTT
ATTT
ATTT
ATTT
ATTT
ATTT

Trinh ty nucleotide viing gen Barcodes ctia 01 mau Cechetra subangustata

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

N —— - N E—— N N

10 20 30 40 50
TATTTTAGGC TTGGAAGGTG AGCAGGAATA ATCTGAGAAC ATCATTAAGA
TATTTTATTT TTGGAATTTG AGCAGGAATA ATT--GGAAC ATCATTAAGA
TATTTTATTT TTGGAATTTG AGCAGGAATA ATT--GGAAC ATCATTAAGA

N —— R —— N E—— - ..

60 70 80 90 100
TTGCTAATTC GAGCAGAATT AGGAACCCCC GGATCTTTAA TTCGGAGATG
TTGCTAATTC GAGCAGAATT AGGAACCCCC GGATCTTTAA TT-GGAGATG
TTACTAATTC GAGCAGAATT AGGAACCCCC GGATCTTTAA TT-GGAGATG

B T B B N

110 120 130 140 150
ACCAAATTTA TAACACAATT GTTACAGCTC ATGCATTTAT TATAATTTTT
ACCAAATTTA TAACACAATT GTTACAGCTC ATGCATTTAT TATAATTTTT
ACCAAATTTA TAACACAATT GTTACAGCTC ATGCATTTAT TATAATTTTT

B T B B N

160 170 180 190 200
TTTATAGTAA TACCAATTAT AATTGGAGGA TTTGGAAATT GATTAATCCC
TTTATAGTAA TACCAATTAT AATTGGAGGA TTTGGAAATT GATTAATCCC

TTTATAGTAA TACCAATTAT AATTGGAGGA TTTGGAAATT GATTAATCCC

B T B B N

210 220 230 240 250
CCTAATATTA GGAGCACCTG ATATAGCATT CCCCCGAATA AATAACATAA
CCTAATATTA GGAGCACCTG ATATAGCATT CCCCCGAATA AATAACATAA

CCTAATATTA GGAGCACCTG ATATAGCATT CCCCCGAATA AATAACATAA

B T B B N

260 270 280 290 300
GATTTTGACT TCTTCCCCCA TCTATTACCC TTTTAATTTC TAGAAGTATT
GATTTTGACT TCTTCCCCCA TCTATTACCC TTTTAATTTC TAGAAGTATT

GATTTTGACT TCTTCCCCCA TCTATTACCC TTTTAATTTC TAGAAGTATT

B e I T . I . —

310 320 330 340 350
GTTGAAAATG GAGCAGGAAC TGGTTGAACA GTTTATCCCC CCCTCTCCTC
GTTGAAAATG GAGCAGGAAC TGGTTGAACA GTTTATCCCC CCCTCTCCTC

GTTGAAAATG GAGCAGGAAC TGGTTGAACA GTTTATCCCC CCCTCTCCTC

B T B B N

360 370 380 390 400
CAACATTGCT CATAGAGGAA GATCAGTAGA TTTAGCTATT TTTTCCCTCC
CAACATTGCT CATAGAGGAA GATCAGTAGA TTTAGCTATT TTTTCCCTCC

CAACATTGCT CATAGAGGAA GATCAGTAGA TTTAGCTATT TTTTCCCTCC



HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

HG23
JN677799
KP720043

410
ATTTAGCTGG
ATTTAGCTGG
ATTTAGCTGG

-l \
ATTATTAATA
ATTATTAATA
ATTATTAATA

-l \
TGTTTGAGCC
TGTTTGAGCC
TGTTTGAGCC

-l \
TATTAGCTGG
TATTAGCTGG
TATTAGCTGG

-l \

TCATTTTTTG
TCATTTTTTG

460

510

560

610
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420 430 440
AATCTCATCA ATTATAGGAG CTGTTAATTT
AATCTCATCA ATTATAGGAG CTGTTAATTT
AATCTCATCA ATTATAGGAG CTGTTAATTT

470 480
TACGAATTAA TAATTTATCA TTTGATCAAA
TACGAATTAA TAATTTATCA TTTGATCAAA
TACGAATTAA TAATTTATCA TTTGATCAAA

520 530
GTTGGAATTA CAGCATTTTT ATTATTATTA
GTTGGAATTA CAGCATTTTT ATTATTATTA
GTTGGAATTA CAGCATTTTT ATTATTATTA
D L R I

570 580
TGCAATTACC ATATTATTAA CTGATCGAAA
TGCAATTACC ATATTATTAA CTGATCGAAA
TGCAATTACC ATATTATTAA CTGATCGAAA
O L O I

620 630
ATCCTGCAGG AGGAGGAGAT CCCATTTTAT

ATCCTGCAGG AGGAGGAGAT CCCATTTTAT

490

540

590

640

450
TATCACTACA
TATCACTACA
TATCACTACA
e

500
TACCATTATT
TACCATTATT
TACCATTATT
el

550
TCTCTACCAG
TCTCTACCAG
TCTCTACCAG
e

600
TCTTAATACA
TCTTAATACA
TCTTAATACA
el

650
ATCAACACTT
ATCAACACTT

TCATTTTTTG ATCCTGCAGG AGGAGGAGAT CCTATTTTAT ATCAACACTT

ATTT
ATTT
ATTT
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Phu luc 4. Thong tin din chirng 17 miu thudc 3 loai C. minor, C. lineosa va C.

subangustata trong gidng Cechetra & Viét Nam dwoc ciAp mi so trén Genbank

LOCUS Seql 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher GL10 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS .
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam
COMMENT ##Assembly-Data-START##
Sequencing Technology Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651
/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="GL10"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="Apr-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seqg?2 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher CBO5 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS .
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam
COMMENT ##Assembly-Data-START##

Sequencing Technology Sanger dideoxy sequencing



FEATURES
source

BASE COUNT
ORIGIN
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##Assembly-Data-END##

Location/Qualifiers
1..651
/organism="Cechetra lineosa
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="CB0OS5"
/db_xref="taxon:1652091"
/country="Viet Nam: Caobang
/collection date="Jul-2022"

208 a 113 ¢ 91 g 239 t

"

"

1 tattttattt ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtt
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcattccc ccgaataaat
241 aatataagat tttgacttct ccccccatct attacccttt taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tctcttcatt tagctggaat ttcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cattattcat ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ctattaacag atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t

//
LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

COMMENT

FEATURES
source

BASE COUNT
ORIGIN

Seqg3 651 bp DNA linear INV 10-JUN-2024

[Cechetra lineosa] voucher CB06 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.

mitochondrion Cechetra lineosa
Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
1 (bases 1 to 651)
Tran,T.V., Le,T.Q. and Vu,L.V.
DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
Unpublished
2 (bases 1 to 651)
Tran,T.V., Le,T.Q. and Vu,L.V.
Direct Submission
Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam
##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
Location/Qualifiers
1..651
/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen voucher="CB06"
/db_xref="taxon:1652091"
/country="Viet Nam: Caobang"
/collection date="Jul-2022"
208 a 114 ¢ 90 g 238 t 1 others

1 tattttattt ttggaatttg agcaggaata attggaacat cattaagatt actaattcga

61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtt
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcattccc ccgaataaat
241 aatataagat tttgacttct ccccccatct attacccttt taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tctcttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cattattcat ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ctattaacag atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggaratcct attttatatc aacacctatt t

//
LOCUS
DEFINITION

ACCESSION
VERSION

Seqg4 651 bp DNA linear INV 10-JUN-2024

[Cechetra lineosa] voucher HG24 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
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KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG24"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seqgb 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG37 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen voucher="HG37"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
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/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seqgb 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG08 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen voucher="HG08"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seq’ 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG25 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS .
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
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TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam

JOURNAL Unpublished

REFERENCE 2 (bases 1 to 651)

AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.

TITLE Direct Submission

JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG25"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seq8 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG10 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG10"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
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361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seq9 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG18 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG18"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seql0 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG20 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam
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COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG20"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 203 a 118 ¢ 95 g 235 t
ORIGIN
1 tattttattt ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatct attacccttt taatttccag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa cattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tggctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatgc gaattaacaa tttatcattc
481 gatcaaatac cattattcgt ttgagctgtt ggaattacag catttttatt attactatct
541 ctacctgtat tagctggtgc aattaccata ttattaaccg atcgaaatat taatacatca
601 ttttttgacc ctgcaggagg gggagatcct attttatatc aacacctatt t
//
LOCUS Seqll 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher SD02 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen voucher="SD02"
/db_xref="taxon:1652091"
/country="Viet Nam: Quangbinh"
/collection date="Aug-2022"
BASE COUNT 206 a 118 ¢ 92 g 235 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaactg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seql2 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher CB08 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
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ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen voucher="CB08"
/db_xref="taxon:1652091"
/country="Viet Nam: Caobang"
/collection date="Jul-2022"
BASE COUNT 208 a 113 ¢ 91 g 239 t
ORIGIN
1 tattttattt ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtt
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcattccc ccgaataaat
241 aatataagat tttgacttct ccccccatct attacccttt taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tctcttcatt tagctggaat ttcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cattattcat ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ctattaacag atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seql3 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HG22 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG22"
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/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 203 a 118 ¢ 95 g 235 t
ORIGIN
1 tattttattt ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatct attacccttt taatttccag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcctccaa cattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tggctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatgc gaattaacaa tttatcattc
481 gatcaaatac cattattcgt ttgagctgtt ggaattacag catttttatt attactatct
541 ctacctgtat tagctggtgc aattaccata ttattaaccg atcgaaatat taatacatca
601 ttttttgacc ctgcaggagg gggagatcct attttatatc aacacctatt t
//
LOCUS Seql4 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HGl14 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG14"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seql5 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher HGO07 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
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REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen voucher="HG07"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seql6 651 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra lineosa] voucher GL23 cytochrome oxidase subunit 1 (COI)
gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra lineosa
ORGANISM Cechetra lineosa
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 651)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..651

/organism="Cechetra lineosa"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="GL23"
/db_xref="taxon:1652091"
/country="Viet Nam: Lamdong"
/collection date="Apr-2022"
BASE COUNT 206 a 119 ¢ 92 g 234 t
ORIGIN
1 tattttatct ttggaatttg agcaggaata attggaacat cattaagatt actaattcga
61 gcagaattag gaacccccgg atctttaatt ggagatgacc aaatttataa cacaattgtc
121 acagctcatg catttattat aatttttttt atagtaatac caattataat tggaggattt
181 ggaaattgat taatccccct aatattagga gcacctgata tagcatttcc ccgaataaat
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241 aatataagat tttgacttct ccccccatcc attaccctct taatttctag aagtattgtc
301 gaaaatggag caggaactgg ttgaacagtt tacccccccc tctcecctccaa tattgctcat
361 agaggaagat cagtagattt agctattttt tcccttcatt tagctggaat ctcatcaatt
421 ataggagctg ttaattttat tactacaatt attaatatac gaattaataa tttatcattc
481 gatcaaatac cactattcgt ttgagctgtt ggaattacag catttttatt attattatct
541 ctaccagtat tagctggtgc aattaccata ttattaaccg atcgaaatct taatacatca
601 ttttttgacc ctgcaggagg aggagatcct attttatatc aacacctatt t
//
LOCUS Seql? 654 bp DNA linear INV 10-JUN-2024
DEFINITION [Cechetra subangustata] voucher HG23 cytochrome oxidase subunit
1(COI) gene, partial cds; mitochondrial.
ACCESSION
VERSION
KEYWORDS
SOURCE mitochondrion Cechetra subangustata
ORGANISM Cechetra subangustata
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;
Ditrysia; Bombycoidea; Sphingidae; Macroglossinae; Macroglossini;
Cechetra.
REFERENCE 1 (bases 1 to 654)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE DNA barcodes in indentification of some species of hawkmoths
(Lepidoptera: Sphingidae) in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 654)
AUTHORS Tran,T.V., Le,T.Q. and Vu,L.V.
TITLE Direct Submission
JOURNAL Submitted (10-JUN-2024) EXPERIMENTAL TAXONOMY AND GENETIC
DEVERSITY, Vietnam National Museum of Nature-Vietnam Academy of
Science and Technology, 18 Hoang Quoc Viet, Hanoi 100000, Viet Nam

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..654

/organism="Cechetra subangustata"
/organelle="mitochondrion"
/mol type="genomic DNA"
/specimen_voucher="HG23"
/db_xref="taxon:1652092"
/country="Viet Nam: Lamdong"
/collection date="May-2022"
BASE COUNT 206 a 116 ¢ 97 g 235 t
ORIGIN
1 tattttaggc ttggaaggtg agcaggaata atctgagaac atcattaaga ttgctaattc
61 gagcagaatt aggaaccccc ggatctttaa ttcggagatg accaaattta taacacaatt
121 gttacagctc atgcatttat tataattttt tttatagtaa taccaattat aattggagga
181 tttggaaatt gattaatccc cctaatatta ggagcacctg atatagcatt cccccgaata
241 aataacataa gattttgact tcttccccca tctattaccc ttttaatttc tagaagtatt
301 gttgaaaatg gagcaggaac tggttgaaca gtttatcccc ccctctcecctce caacattgcet
361 catagaggaa gatcagtaga tttagctatt ttttccctcc atttagctgg aatctcatca
421 attataggag ctgttaattt tatcactaca attattaata tacgaattaa taatttatca
481 tttgatcaaa taccattatt tgtttgagcc gttggaatta cagcattttt attattatta
541 tctctaccag tattagctgg tgcaattacc atattattaa ctgatcgaaa tcttaataca
601 tcattttttg atcctgcagg aggaggagat cccattttat atcaacactt attt
//
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Phu luc 5. Hinh thai ngoai cac loai thudc ho Ngai chim thu thap dwoc ciia dé

tai lun an

3. A. anceus subdentata

4. A. castanea

6. A. omissa

7. A. pseudomissa

10. A. shervillii 8. A. pseudonaga

9. A. sericeus

1. Langia zenzeroides

2.Acosmerycoides harterti

12. Ampelophaga khasiana

13. Ampelophaga rubiginosa 14.Angonyx testacea

T 26. Dahira obliquifascia siamensis
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15. Cech aegrota
ecllenena acgroia 17. Cechenena helops

19. Cechetra lineosa 22, C. subangustata continentalis

28. Daphnis hypothous crameri 29. Daphnis nerii

31. Elibia dolichoides 32. Elibia dolichus

oy
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33. Enpinanga assamensis

o e

39. Eupanacra laplume

36. Eupanacra busiris busiris 444Eupanacra variolosa

o
o

B,

T 40. Eupanacra sinuata

~ape

46a. Eurypteryx geoffreyi (mat lurng)

43. Eupanacra metallica

47. Gnathothlibus erotus

46b. Eurypteryx geoffreyi (mit bung)

48. Griseosphinx marchandi

S1. Hippotion celerio  54. Hippotion velox 53. H. rosetta 50. Hippotion boerhaviae

LR
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3

58. Macroglossum bombylans

57. Macroglossum belis ‘ I i

60. Macroglossum divergens heliophila

59. Macroglossum corythus

|

68. Macroglossum neotroglodytus

\

+

i 67. Macroglossum mitchellii 81. Pergesa acteus

‘ \l ' g /

82. Rhagastis acuta 83. Rhagastis albomarginatus 84. Rhagastis aurifera

86. Rhagastis gloriosa / 87. Rhagastis lunata

88. Rhagastis olivacea 90. Rhagastis velata
|
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101. Theretra suffusa

92. Theretra alecto

99. Theretra pallicosta 97. Theretra nessus

96. Theretra lvcetus 100. Theretra silhetensis 98. Theretra oldenlandiae

94. Theretra clotho 103. Theretra tibetiana

93. Theretra boisduvalii

102. Theretra sumatrensis

[T 95. Theretra lucasii
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104. Ambulyx canescens

113. Ambulyx sericeipennis 109. Ambulyx moorei

116. Ambulyx tobii 112. Ambulyx schauffelbergeri

T

106. Ambulyx liturata 111. Ambulyx pryeri

R 115. Ambulyx tattina 114. Ambulyx substrigilis



PL 39

118. Amplypterus panopus

e

120. Barbourion lemaii

117. Amplypterus mansoni

M 1 Anambulyx elwesi

121. Callambulyx diehli 124. Callambulyx rubricosa

"

125. Callambulyx schintlmeisteri 123. Callambulyx kitchingi

|
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126. Clanis bilineata 129. Clanis undulosa

130. C dorth hyri
127. Clanis schwartzi raspecortha porpnyria

T

134. Cypa latericia

131. Cypa decolor 132. Cypa enodis

135. Cypoides chinensis

144. Marumba spectabilis

145. Marumba sperchius
QU]

137. Daphnusa sinocontinentalis
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146. Morwennius decoratus 148. Parum colligata

150. Polyptychus trilineatus

L]
149. Phyllosphingia dissimilis berdievi

168. Acherontia styx

167. Acherontia lachesis

169. Agrius convolvuli

170. Apocalypsis velox devjatkini

Y

172 Dolbisiii tnesicta 173. Hyloicus centrovietnama
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179. P. discistriga discistriga

171. Cerberonoton rubescens

174. Megacorma obliqua® 180. Psilogramma increta

\
\

177. Notonagemia analis 175. Meganoton nyc'iphanes
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ghi nhin tir nghién ciru

108°

112°

18°

14°

10°

TRUNG Quéc

Km

® Langia zenzeroides Moore, 1872

™ — v -

w.?"
i

{ 22°
o o™

r 1]
‘. [ B
'\
% 3

18°

- r.
Quin dio Hodng Sa

(Vigt Nam)

14°

+{10°

Quin dio Trrémg Sa
300 (Viét o)

104°
Téy Bitc B

Péng Bic ”(:l

108°
w——  Bic Trung B

w— Ding bing song Hong wes= Tiy Nguyén

112°

s Dong Nam B

wmm Tiy Nam B

Hinh 1. Ban d6 phéan bd cua gidng Langia & Viét Nam
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104° 108°

TRUNG QuOC w.&s.
22° ‘ 1% - 2.

X i
i L

18°| |18°

e
Quiin ddo Hohng Sa
(Vi§t Nam)

@ Acosmerycoides harterti

14°| (Rothschild, 1895)

14°

10°} -{10°

Quin dio Trirtmg Sa
150 300 (Viét Nem)

112°

m—  TAy Bic B

Déng Bic Bj

e Bic Trung B

s Nam Trune Bo

— D(‘)ng bing song H(l)ng w— Tiy Nguyén

s Dong Nam Bj

m Tiy Nam B{

Hinh 2. Ban do phan bd cua gidng Acosmerycoides & Viét Nam
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104° 108° 112°
N
TRUNG Qudc wedey
e
22° . oy i’ loge
18°| 18°
Quiin di.o Iloir;ng Sa
THAI LAN i
®
{
\
14°| k 14°
¢
- D J10°
Quiin déo Trromg Sa
150 300 (Viét Num) :
e e — )
K‘“ .

e Tiy Biic Bd

104°

Ding Biic B

m Biic Trung B}

mmmm=  Ping biing song Hong wessm Tiy Nguyén

112°

s Pong Nam B{

s Tiy Nam B

Acosmeryx anceus subdentata Rothschild & Jordan, 1903
A. castanea Rothschild & Jordan, 1903

A. naga (Moore, 1857)

A. omissa Rothschild & Jordan, 1903

® > e Xt o

A. pseudomissa Mell, 1922
* A. pseudonaga Butler, 1881

A\ A. sericeus (Walker, 1856)
W A. shervillii Boisduval, 1875

Hinh 3. Ban do phéan b6 cua gidng Acosmeryx & Viét Nam
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104° 108° 12°

TRUNG QuUBC w.%,;

18° - {18°

g "
Quiin dio Hodng Sa
(Vigt Nam)

* Ampelophaga khasiana
Rothschild, 1895

1474 X A A rubiginosa 14°

o Bremer & Grey, 1852

10 -|10°
Quiin déo Trwomg Sa
150 300 (Vi New)

e ™ — e

104° 108° 112°
w—  Tiy Bic B w—  Bic Trung Bj s Ding Nam Bj
= Déng Bic B) wmm— Nam Trung Bo m— Tiy Nam B

e Ding bing song Hong e Tiay Nguyén

Hinh 4. Ban do phéan bd cua gidng Ampelophaga & Viét Nam
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104° 108°

TRUNG QuOC w.i.;

22° 4 S s : 2
s s ,'." pax el
r %y
it 5
L L
¥ )
- |18°
s B
Quiin dio Hoing Sa
THAI LAN e

@ Angonyx testacea

. (Walker, 1856)
14r 14°
i1
© X o
10°- Phi Quée . 7 = 3 110
Quiln dio Trwémg Sa
150 300 (Viét Nemw)
i — :
Km
1 L
104° 108° 12°
e Tiy Bic B m—  Biic Trung Bj wm Ding Nam B
m——  Dong Bic B{ e Nam lrung Bj = Tiy Nam B{
mem=  Ddng biing song Hong e Tiy Nguyén

Hinh 5. Ban do phan bd cua gidng Angonyx & Viét Nam
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104° 108° 112°
N
TRUNG Qubc w.?.;
22° t L 4 22°¢
';" * S~ £
..L J’ -
-.‘? e 7‘
18°| {18°¢
Quiln dio Hodng Sa
(Vl{l»&.'llll)
‘* Cechenena aegrota
(Butler, 1875)
B ) illein A Cechenena helops o
*1 ; (Walker, 1856) L
|, - &, J1oe
Quiin déo Trirémg Sa

150 300  (ViEt Now)

e —
K‘n -

104° 108° 112°
m——  Tiy Bic B m——— Bic Trung Bo s Ding Nam Bj

Dong Bic B

mm=  Ding bing song Hong

[ e

\am [rung Bo

s Tay Nam B
mm Tiy Nguyén

Hinh 6. Ban d6 phéan bd cua gidng Cechenena ¢ Viét Nam
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108°

TRUNG QUOC

" a
Quiin dio Hoang Sa
(Vigt N'nm)

THAI LAN

: ‘\(\ Y Cechetra lineosa
\ (Walker, 1856)
\ 0 Cechetra minor
(Butler, 1875)
1 @ C subangustata
continentalis
?‘ Ivshin & Krutov, 2018

Qulndio'!r;dm;h
300 (Viét Noum)
? . -

220

{18°

14°

-110°

112°

Tay Bic Bd

Péng Bic Bj

s Bic Trung B{

mmm Ding bing song HONg e Tay Nguyén

mmmmm Dong Nam B

s Tiy Nam B

Hinh 7. Ban d0 phéan bd cua giéng Cechetra & Viét Nam
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104° 108° 112°
N
TRUNG QuBc wi»n
22° t S 8d o
AV\L:. ‘.':_, poo Y '.
r s
l.“ ,,"
L I
18° {18°
RO
Quiin dio Hoang Sa
(Vlfl’h.llm)
\ . Dahira obliquifascia
= siamensis
4. S Melichar & Haxaire, 2021 |14°
107 m&a‘. 2 =10
Quin dio Triémg Sa
150 300 (Vié Naw)
e — e
K'n -
104° 108° 112°
e Tiy Biic B§ w——  Biic Trung Bj mm Dong Nam B
m———  Ding Bic B wmmm— Nam Trung Bj = Tdy Nam B{
jo———3

Ding biing song Hong e Tay Nguyén

Hinh 8. Ban d6 phéan bd cua giéng Dahira & Viét Nam
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104° 108° 112°
N
TRUNG Qubc wi.»:
22° foAS Ad,, o Y Daphnis nerii (Linnaeus, 1758)
~ . SO el
F %
¢ S A D. hypthous crameri
Eitschberger & Melichar, 2010
18°} - {18°
Quiln dio Hoing Sa
THAI LAN v
175 S \ 14°
L D i . 100
Quiin déo Trirtmg Sa
150 300 (Viét Nam) ;
e —
K‘“ -
104° 108° 112°
e Tiy Biic B) e Biic Trung B e DOong Nam B§
—— Ping Bic Bj mmmmms Nam Trung BoO

w— Ding biing song Hong == Tiy Nguyén

s Tiy Nam B

Hinh 9. Ban d6 phan bd cua gidng Daphnis & Viét Nam
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104° 108° 112°
N
TRUNG Quic w.§.~;
220 :' "‘c‘fl' . 220
s, o b Tt
ge ks
l',\ F‘\.
S
187 - {18°
Quiin d;o Holrl;g Sa
(Vigt Nam)
147} 14°
10° -|10°
Quiin dio Trrémg Sa
150 300 (Viét Nuwm) 3
# C8n Ddo iy -~ i

108°

104°

w—  Tiy Biic Bb s Bic Trung B}

] mmmmmm Nam Trung Bo

Dang Bic B)

e Dong biing song Hing wes= Tiy Nguyén

112°
Erm— Déng Nam B(:)

mmmmm Tiy Nam B

* Elibia dolichoides
(Felder, C. & Felder, R., 1874)

A E. dolichus (Westwood, 1847)

Hinh 10. Ban d6 phan b cta giong Elibia & Viét Nam
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104° 108° 112°
N
TRUNG QuBc w.t-,;
22° oS ad,
ey 3 axa v
r *
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187 - 118°
Q-hd;o “o:I.RSI
(Vigt Nam)
‘. Enpinanga assamensis
(Walker, 1856)
147 14°
\
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e —
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104°
e Tay B:ic 36

e [ing Biic B)

108°

m—— Biic Trung Bj

s Nam rung Bo

wm Ddng bing sing Hing e Tiy Nguyén

112°
s Dong Nam B

m Tiy Nam B{

Hinh 11. Ban d6 phan b cta giong Enpinanga & Viét Nam
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104° 108° 112°
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22° {oafhb &4, ‘ Eupanacra busiris busiris
7-.( oo Sl (Walker, 1856)
g & * E. laplume Haxaire & Melichar, 2024
| A\ E metallica Butler, 1875)
187 ligs @ & sinuata (Rothschild & Jordan, 1903)
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14° 14¢
O, 1o
Quiln dibo Triremg Sa
150 300 (VN Naww) :
e — e
m -
104° 108° 112°
—  Tiy Biic Bj s Bic Trung Bj s Ding Nam B

Diong Bac B)

w— Ding biing song Hing Tay Nguyén

s Tiy Nam Bj

Hinh 12. Ban d6 phan b cta giong Eupanacra & Viét Nam
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Quiin dio Hodng Sa
(Vigt Nam)
' ‘* Eurypteryx geoffreyi
Cadiou & Kitching, 1990
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Km .
104° 108° 112°
e Tiy Biic Bd B¢ Trung Bé mm—— Dong Nam B§
—  Pong Bic Bo e Nam Trung Bj s Tiy Nam B
w— Ding bing song Hong e Tay Nguyén

Hinh 13. Ban d6 phan b cta gidong Eurypteryx & Viét Nam
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104° 108° 112°
N
TRUNG Qudc w~§>;
22° P LY il o
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o e
Quin dio Hoang Sa
(Vigt Nam)
* Gnathothlibus erotus
(Cramer, 1777)
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Quéin déo Trémg Sa
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e —

Ding Biic B

s Nam Trung

wm— Ding bing song Hing e Téy Nguyén

RA
0o

s T4y Nam B

Hinh 14. Ban d6 phan b cta gidng Gnathothlibus & Viét Nam
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104° 108° 112°
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Quin dio Hoing Sa
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", Griseosphinx marchandi
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w— Dbng biing song Hing we= Tiy Nguyén

BoO

s Tiy Nam Bj

Hinh 15. Ban d6 phan b cta gidng Griseosphinx & Viét Nam
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we  Ping bing song Hong wesss Tiy Nguyén

Hinh 16. Ban d6 phan b cta gidng Hippotion ¢ Viét Nam



PL 59

104° 108°

112°
N
TRUNG Qudc v
8§ N
22° = fh-122° . Macroglossum belis (Linnaeus, 1758)
[ & YK M. bombylans Boisduval, 1875
1 A\ M corythus Walker, 1856
‘ M. divergens heliophila Walker, 1856
180 : - 18°
' M. mitchellii Boisduval, 1875
: Quiin dio Ilo;l;g Sa
THAI LAN 2 (Vigt Nam) + M. neotroglodytus Kitching & Cadiou, 2000
,_‘u\ - -
‘ -
\
14% § 14°
\
10 P e ! : {10
Quin ddo Trwémg Sa
150 300 (Viét Noaw) :
e — LIPS
K'n -
104° 108° 112°
mm  Tiy Biic B§ s Biic Trung B} mmn Dong Nam B§

= Pong Bic B) s Tay Nam B
mm Ping bing song Hong s Tay Nguyén

Hinh 17. Ban d6 phan b cta gidng Macroglossum & Viét Nam
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Hinh 18. Ban d6 phan b cta gidng Pergesa & Viét Nam
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wmm=  Pong biing song Hong wesss= Tiy Nguyén

Hinh 19. Ban d6 phan b cta gidng Rhagastis & Viét Nam
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Hinh 20. Ban d6 phan b cta gidng Theretra & Viét Nam
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Phan hg Smerinthinae Grote & Robinson, 1865
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A 4. tobii (Inoue, 1976)
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Hinh 21. Ban d6 phan b cta gidng Ambulyx & Viét Nam
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Hinh 22. Ban d6 phan b cta giong Amplypterus & Viét Nam
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Hinh 23. Ban d6 phan b cta gidng Anambulyx & Viét Nam
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Hinh 24. Ban d6 phan b cta gidng Barbourion & Viét Nam
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Hinh 25. Ban d6 phan b cta gidng Callambulyx & Viét Nam
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Hinh 26. Ban d6 phan b cua gidng Clanis & Viét Nam
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w— Ding bing song Hong e Téay Nguyén

Hinh 27. Ban do phan b cua gidng Craspedortha & Viét Nam



PL 70

104° 108° 112°

TRUNG QuUBC w..i»z

0 L5 ®
22 - gy R A 22 YK Cypa decolor (Walker, 1856)
[ & A\ C. enodis Jordan, 1931
: ¥
) | 4 ¢ tatericia noue, 1991
18°| {18°
Quiin dio lloi'l;g Sa
THAI LAN s

14%% X 14°
J
10% Phi Quée . 7 1 +|10
Quiin dio Trudmg Sa
150 300 (V% New) -
e — o' o
K'n -
1 1
104° 108° 112°
m——  Tiy Biic B) wmm—— Biic Trung B mn Dong Nam B
s Ding Bic B) s Nam Trung B m Tiy Nam B{
=1

Dong biing song Hing we= Ty Nguyén

Hinh 28. Ban d6 phan b cua gidng Cypa & Viét Nam
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Hinh 29. Ban d6 phan b cua gidng Cypoides & Viét Nam
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Hinh 30. Ban d6 phan b cta gidng Daphnusa & Viét Nam
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Hinh 31. Ban d6 phan b cta gidng Marumba & Viét Nam
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Hinh 32. Ban d6 phan b cta giong Morwennius & Viét Nam
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Hinh 33. Ban d6 phan b cta gidng Parum & Viét Nam
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Hinh 34. Ban d6 phan b cta gidng Phyllosphingia & Viét Nam
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Ding biing song Hong e Tay Nguyén

Hinh 35. Ban d6 phan b cta gidong Polyptychus & Viét Nam
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Hinh 36. Ban do phan bd cta gidng Rhodoprasina & Viét Nam



PL 79

104° 108° 112°
N
TRUNG QuBC »ﬁx -
22 2 § ';j-"f.' : 22°
% -'\‘p... ;' ' Py e 7o
(P:,
2
18°] - 118°
g "
Quiln dio Hodng Sa
THAI LAN b YR Moy
4 *Smen'nlhus szechuanus
el (Clark, 1938)
140 ' ' 4 \ 140
%
7
[, I |10°
Quiin dio Trirémg Sa
150 300 (Viét Nem) 2
—— e —
Km -
104° 108° 112°
e  Tay Bic Bo — Biic I'rung Bj s Dong Nam B
= Ping Bic B) mm—— Nam Trung B == Tay Nam B

m— Ding bing song Hong e Tay Nguyén

Hinh 37. Ban d6 phan b cta gidng Smerinthus & Viét Nam

Phan hg Sphinginae Latreille, 1802
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Hinh 38. Ban d6 phan b cta gidng Acherontia & Viét Nam
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Hinh 39. Ban d6 phan b cua gidng Agrius & Viét Nam

m Ty Nam B{
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mm—— Tiy Nam B{

Hinh 40. Ban d6 phan b cta gidng Apocalypsis & Viét Nam
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Hinh 41. Ban d6 phan b cta gidng Cerberonoton & Viét Nam
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Hinh 42. Ban d6 phan b cta gidng Dolbina & Viét Nam
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Hinh 43. Ban d6 phan b cta gidng Hyloicus & Viét Nam
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Hinh 44. Ban d6 phan b cia gidng Megacorma & Viét Nam
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Hinh 45. Ban d6 phan b cta gidng Meganoton & Viét Nam
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Hinh 46. Ban d6 phan b cia gidng Notonagemia & Viét Nam
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Hinh 47. Ban do phan bo cua giong Psilogramma ¢ Viét Nam
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Phu luc 7. Mt s6 hinh anh thyc dia trong qua trinh thye hién luin an

i s e € QR b S

2y A JAE

Thuc dia tai VQG Pu Mat, Nghé An
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Sinh cinh noi dit biy dén tai khu BTTN Sao La, Thira Thién Hué

By dén tai tai khu BTTN Sao La, Thira Thién Hué
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hiwra Thién Hué

W 1 B 3 S 3 . < A

Sinh canh noi dit biy dén tai VQG Bach Ma, T

e

By dén tai P6 Quyén, VQG Bach M4, Thira Thién Hué



Biy dén tai VQG Kon Ka Kinh, Gia Lai
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Sinh canh khu BTTN Nam Nung, Pak Nong

Biy dén tai VQG Nam Nung, Pak Néng



Mg "y Ty Nk

LAm Dong

Sinh canh VQG Bidoup-Nui Ba,

Biy dén tai VQG Bidoup — Nuii Ba, Lim Pong
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y dén tai VQG U Minh Thugng, Kién Giang

SO -,-,." \‘,‘;';

B
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Xir Iy mAu ngoai thye dia Dung cu va xir Iy miu ngoai thye dia
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Phu luc 8. Mt s6 hinh anh tham gia tip huin vé ma vach DNA tai bio tang

Lich st Tw nhién Berlin, Dirc

Chup anh hinh thai ngoai cac loai Ngai chim

me

' A "N rlﬁ'luv

Chup anh miu b phan sinh duc cic loai Ngai chim bing kinh hién vi
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Tap huin cac thao tac xir Iy midu DNA



