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LOI CAM DOAN

Téi xin cam doan dé tai nghién ciru trong ludn van nay la céng trinh
nghién cuu cua toi dua trén nhitng tai liéu, s6 lidu do chinh t6i tw tim hiéu va
nghién ciru. Chinh vi vdy, cdc két qua nghién citu dam bdo trung thuwc va
khdch quan nhdt. Dong thoi, két qua ndy chuwa tirng xudt hién trong bdt cir
mét nghién ciru nao. Céc so liéu, két qua néu trong ludn vin la trung thuc néu
sai toi hoan chiu trach nhiém trudc phat ludt.

Tac gia luan vin

(Ky va ghi ro ho tén)

phod

Nguyén Thi Thu Hoai



LOI CAM ON

Trudc hét toi xin bay to 10ng biét on chan thanh téi thdy hudng dan
PGS.TS. Pham Hong Théi, Bao tang Thién nhién Viét Nam da tan tinh huéng
dan, giup d& t6i trong subt qua trinh nghién ctru dé t6i hoan thién luan vin
nay.

Nhan dip ndy, cho toi xin giri 16i cAm on sau sdc téi ban Tong Giam
d6c Bao tang Thién nhién Viét Nam cung cac anh chi dong nghiép da ludn
dong vién, chia sé va hd tro cong vige dé toi c6 diéu kién tham gia hoc tap va
hoan thién luan van nay.

T6i vo cung biét on cac thay gido, co gido, cic can bd ciia co sd dao tao
Hoc vién Khoa hoc va Cong nghé da tan tdm giang day cho toi trong sudt
khoa hoc.

To1 xin guri 101 cam on dén Lanh dao va cac can bd tai Khu Rurng dac
dung Nam Quang Tri, tinh Quang Tri; VQG Vii Quang, tinh Ha Tinh va VQG
Bach M3, thanh ph Hué d3 giup dd, cung cp thong tin va tao diéu kién dé
t6i ¢ thé nghién ctru va hoan thién luan van.

Cubi cung, xin duoc gui 10i cam on t&i gia dinh va ban bé da dong vién
va 1a chd dua tinh than vilmg chic cho t6i trong subt qua trinh hoc tap va

nghién ctru khoa hoc.
Xin tran trong cam on!
Tac gia luan van
(Ky va ghi r6 ho tén)

phod

Nguyén Thi Thu Hoai
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1
MO DAU

Ho rﬁy canh ngén Issidaec thuoc bd Hemiptera, phan bd
Auchenorrhyncha, lién ho Fulgoroidea. Ho riy canh ngan Issidae 13 mot trong
nhimg ho ray c6 sé luong loai kha 16n [1]. Theo Chan, Yeh, & Gnezdilov
nam 2013 cho rang ciing nhu tat ca cac loai ray khac, ho riy canh ngin
Issidae 1a nhom loai hut nhya cay. Mot sb loai 1a loai ngoai lai xam hai nhu
loai Thabena brunnifrons (Bonfils, Atti¢ & Reynaud, 2001) & dao La Réunion
[2] hodc loai Agalmatium bilobum (Fieber, 1877) 1a loai du nhap ngoai lai vao
bang California & Hoa Ky dugc Gnezdilov & O'Brien ghi nhan vao nam 2006
[3]. Theo Yan, Xia, & Wang nam 2005 c6 mot s6 loai da thuc khéc (nhirng
loai an nhiéu loai thuc vat khac nhau) dugc xép vao loai gdy hai nhu loai
Dentatissus damnosus (Chou & Lu, 1985) - mot loai gay hai cdy an qua noi
tiéng & Trung Qudc [4] hodc loai Agalmatium flavescens (Oliver, 1791) gay
hai trén cdy 6 liu & Thé Nhi Ky duoc Lodos & Kalkandelen ghi nhan nim
1981 [5].

Khu vuc Biac Trung B Viét Nam nam & phia Bac mién Trung, tir
16°13” dén 19°18° vi do Bac va 105°12° dén 108°12” kinh d6 Pong. Theo
Nghi quyét 202/2025/QH15, ving nay gdm Thanh Héa, Nghé An, Ha Tinh,
Quang Tri va thanh phd Hué, 1a khu vuc md dau cua diy Truong Son, ¢6 khi
hau chuyén tiép giita can nhiét d6i va nhiét d6i, hé sinh thai rimg phong phu
v6i 5 Vuon Qudc gia, 7 Khu bao ton thién nhién va 1 rimg dic dung, ty 1& che
phu rung nam 2019 dat 57,76% [6]. Trong nghién ctru nay, ba khu vuc tiéu
biéu duoc khao sat gdm: Rimg dic dung Nam Quang Tri, Vuon Qudc gia Vil
Quang va Vuon Qudc gia Bach M3 — nhitng noi c6 mtrc d6 da dang sinh hoc
cao, nhiéu kiéu sinh canh dic trung va tiém ning phat hién cac loai dic hiru
[7].

Bourgoin nam 2025 da cong bb 1.099 loai, 223 gidng thudc ho riy canh
ngan Issidae [1]. Fennah nim 1978 d cong bd danh luc cua 106 loai va phan
loai thudc 78 giéng cua 16 ho thudc lién ho Fulgoroidea, trong d6 c6 7 giéng,
11 lodi thudc ho rdy canh ngin Issidae tai Viét Nam [8]. Hién nay, sb loai
thudc ho nay tai Viét Nam 1én 66 loai, 35 giéng [9,10,11]. Cac chuyén gia
nghién ciru trong va ngodi nude van tiép tuc tién hanh thu thap va nghién ctu

v€ ho ve ray Issidae trén khap dat nudc, tai moi di€ém nghién ctru déu cd cac
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cong bd m&i cho khoa hoc va cho hé con trung Viét Nam, cho théy day 1a mdt
ho v6 cung da dang vé thanh phan loai. Tuy nhién, dé tiép tuc bd sung thém
danh luc cac loai thudc ho rdy canh ngan Issidae cho khu vuc Bac Trung Bo
noéi riéng hay khu hé con trung Viét Nam hodc md ta cac loai méi cho khoa
hoc van rat can c6 cac nghién ciru tiép theo. Chinh vi vay, chung toi ding ky
tién hanh thuc hién dé tai “Nghién citu da dang thanh phan lodi ho rdy cdanh
ngdn - \ssidae (Hemiptera: Fulgoroidea) & mot so tinh Bdc Trung Bo Viét

Nam”.



-  Muc dich nghién ctru:

Cung cap dn liéu thanh phan loai va cac dic diém hinh théi cac loai thudc

ho rdy canh ngén Issidae & khu vuc Bac Trung Bb.

- Noi dung nghién ctru:
1) Nghién cau vé thanh phan, phan bé cua ho ray canh ngan Issidae ¢ khu vuc
nghién cau.
2) M6 ta mot s6 dac diém hinh thai ciia mot s6 loai ghi nhan mai thudc ho ray
canh ngan Issidae & khu vuc nghién cuu.

3) Panh gia mirc d6 twong dong vé thanh phan loai ho ray canh ngan Issidae
theo timg d6 cao khac nhau tai Vuon qudc gia Bach M4, thanh phd Hué.

- Co sé khoa hoc va tinh thue tién ciia dé tai:

Cac nghién ciru gan diy nhat ciia Constant & Pham trong 2 nim 2024
va 2025 da mo ta 3 gibng moi, 15 loai méi thudc ho ve riy canh ngan Issidae
mo1 cho khoa hoc thudc 3 toc Parahiraciini Cheng & Yang, 1991; tOc
Hemisphaeriini Melichar, 1906; tc Sarimini Wang, Zhang & Bourgoin, 2016
dugc thu thap trong nhimg nam gan day tai VQG Bach Ma va phuong Phong
Pién, thanh phé Hué va VQG Kon Ka Kinh, tinh Gia Lai [9,10,11]. Hién nay,
s6 loai thudc ho nay tai Viét Nam 1én 66 loai, 35 gidng [10,11]. Tuy nhién cac
nghién ctru vé ho nay ¢ Viét Nam chu yéu tap trung tai mién Bic vé6i 41 loai
thudc ho nay dugc ghi nhan tai day voi 16 loai tai vung Trung du va mién nui
phia Béc, 25 loai tai Ving dong bang song Hong. Ving Tay nguyén c6 8 loai,
Ving Dong Nam b ¢6 3 loai [12]. Béi véi Ving Bic Trung Bo va duyén hai
mién Trung sau hai nghién ctru méi nhat cia Constant & Pham trong 2 nim
2024 va 2025 di cong bd thém 14 loai moi va ghi nhan 2 loai méi cho khu
vue VQG Bach M4, nang tong sb cac loai thudc ho rdy canh ngan Issidae tai
riéng cac tinh thudc Bac Trung Bo néi riéng 1én 21 loai [9,10,11,12]. Constant
& Pham nam 2024 d3 ghi nhan va mo ta 1 giong mai va 8 loai méi cho khoa
hoc chi trong vong mot ngay thu miu cho thay ho rdy canh ngin Issidae 13
mot ho vo cung phong pht va da dang, c6 tiém nang trién khai cac nghién ctru

tiép theo.

Nhu vay, mic du da c6 thém nghién ctru vé ho ray canh ngan Issidae tai

khu vuc Bac Trung B nhung van can tiép tuc c¢6 cic nghién ctru khac dé
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hoan thién danh luc cac loai thuoc ho nay ¢ day. Hién nay viéc nghién ctru
thanh phan loai ho rdy canh ngin Issidae & Viét Nam ciing d3 c6 nhitng dong
g6p nhat dinh ctia cac nha khoa hoc trong viéc tim hiéu thanh phan loai va
phat hién loai méi cho khoa hoc. Tuy nhién, cac nghién ctru d6 méi chi dung
lai & cac két qua nho 1é vé mo ta loai méi, mot s6 loai gay hai hodc nghién
cuu thanh phﬁn loai & mét khu vuc nhé nhu mét VQG, Khu BTTN... Cac
nghién ctru 4nh hudng ctia ho ray canh ngin Issidae vao thuc tién van chua
dugc tién hanh dung voi tiém ning ctia ndy ¢ Viét Nam. Viéc trién khai dé tai
nghién ctru ndy nham goép phan hiéu biét thém vé da dang sinh hoc, thanh phan
loai va didc trung phan bd ho rdy canh ngin Issidae & khu vyc mién trung Viét
Nam. Hudng téi sir dung bén viing tai nguyén con tring néi chung va ho ray
canh ngan Issidae noi riéng & cac VQG va Khu BTTN. Chinh vi vay viéc tién
hanh thuc hién dé tai “Nghién citu thanh phdn lodi ho rdy cdnh ngdn — |ssidae
(Hemiptera: Fulgoroidea) ¢ mét sé tinh Bac Trung BY Viét Nam” 14 that sy can
thiét.
- Nhirng dong gop cia luan van:

e D¢ tai da ghi nhan cho khu hé ve ray ho ray canh ngan Issidae & khu
vuc nghién ctu gom 30 loai, 16 gidng thudc 4 toc (trong d6 con mot s6
mau vat méi chi xac dinh tén khoa hoc dugc dén cap giéng).

e MO ta 1 loai méi cho khoa hoc.

e D3 tai ghi nhan 9 loai mai cho khu vuc nghién ciru dang dé dudi dang
sp.
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Chwong 1. TONG QUAN NGHIEN CUU
1.1. Khai quat cac loai thudc ho riy canh ngin Issidae

Pic diém hinh thai va phan loai: Ho rﬁy canh ngén Issidae thudc bo
Hemiptera, phan bd Auchenorrhyncha, lién ho Fulgoroidea 1a mdt trong
nhimg nhém ray c6 hinh thai va sinh thai phong ph, phan bd rong khap toan
cau. Metcalf vao nam 1932 di chia co thé cac loai ve rdy thudc ho riy canh
ngén Issidae duoc chia thanh 3 phﬁn: dau, nguc, bung va duoc phan biét béng
mot s6 dic diém: Pau thuong rong bé“lng hodc rong hon nguc; roi rau khong
phan d6t. TAm nguc trude c6 mép trudc tron; mép sau thang hodc chi hoi 10i
hodc 16m; phan bén khong tach khoi phan lung bang go. TAm nguc giita ngan,
thuong khéng dai qua gp d6i tAm nguc trude voi goc sau khong duoc gidi
han bdi ranh hodc duong manh. Canh trudc thuong ngan lai, khong c6 ving
bo hodc ¢6 mdt ving nho khong cd gan chéo; xuong don khong co hat; gdc
xuong suon khong cong manh. Xuong chay sau c¢6 2 dén 4 gai bén. C6 mot
cap gai trén xuong chay thir hai cua chan sau [13]. Xem hinh 1.1 va hinh 1.2
dudi day:

Hinh 1.1. Cau tao co thé cuia ho ray canh ngan Issidae [14]
(Ngudn anh: Constant & Pham, 2023)

Hinh 1.2. Hinh anh xuong chay sau cta loai Thionia elliptica (Germar, 1830)
[15]
(Ngudn anh: Bartlett, O’Brien & Wilson, 2014)
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Pic diém sinh hoc: Cac loai Issidae c6 vong doi bién thai khong hoan
toan, gdm trimg — 4u trung (rdy non) — trudng thanh. Trimg thudng dugce dé
don 1¢ hoac thanh cum nhd trén mat duoi 14, be 14 hodc canh non cua cay chu.
Ry non c6 hinh dang dep, di chuyén cham, phan cubi bung thuong mang bui
sap trang hodc soi sap dai giup bao vé khoi méat nudc va ké thu tu nhién.
Truong thanh hoat dong manh vao mua mua — dau mua kho, co kha nang
nhay hoic bay ngin nhd d6i chan sau phat trién. Tét ca cac loai déu 1a con
trung chich hut dich libe cta thuc vat, chil yéu trén cac loai cay than gd, cay

bui va cdy trong nong nghiép theo Wang va cong sy naim 2016 [16].

Pic diém sinh thai hoc: Theo Gnezdilov & Constant nim 2012 réy
Issidae phan b6 cha yéu 0 vung nhiét do1 va can nhiét doi, xuét hién phé bién
trong cac sinh canh rung thuong xanh, rung tht sinh va sinh canh nong
nghiép (Gnezdilov & Constant, 2012) [17]. Ching thuong cu tri & mat dudi
14 hoac canh non, it di chuyén xa, nhiéu loai c6 mbi quan hé cong sinh véi
kién (myrmecophily) nho tiét ra dich ngot (honeydew) thu hit kién dén bao
v€ khoi thién dich. Cac loai thién dich tu nhién ctia ching gém bo rua (ho
Coccinellidae), bo xit bat mdi (ho Reduviidae) va ong ky sinh (ho Encyrtidae
va Dryinidae). Mat do ray thuong phat trién cao nhat vao cudi mua mua va
dau mua khé khi nhiét d6 va 4m do6 thuan lgi cho phat trién cla tring va réy
non.

Vai tro sinh thai va kinh té: rdy canh ngan Issidae 1 thanh phan quan
trong trong quan xa con trung chich hat, dong vai trd trong chudi thirc an tu
nhién va gép phan duy tri can bang sinh thai. Phan 16n cac loai rdy canh ngin
Issidae khong gdy hai nghiém trong, tuy nhién mét sé loai di dugc ghi nhan
c6 kha ning truyén virus cho ciy trong, dic biét tai chau Au va Trung Qudc
theo Wang va cong su nam 2016 [16]. Viéc nghién ctru da dang loai, dac
diém hinh thai va sinh thai cta ho Issidae c6 ¥ nghia quan trong trong phan
loai hoc, danh gia da dang sinh hoc va quan 1y sinh vat hai trong h¢ sinh thai
nong — 1am nghiép.

1.2. Tinh hinh nghién ciru thé giéi

Spinola nam 1839 thanh 1ap Ho rdy canh ngin Issidae gdm giéng Issus
Fabricius, 1803; Caliscelis Laporte, 1833; Ommatidiotus Spinola, 1839 va
Eurybrachys Guérin-Méneville, 1834. Sau d¢, 3 gidng 4y duoc chuyén sang
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cac ho Caliscelidaec va Eurybrachidae. Nam 1906, Melichar trong cudn
chuyén khao ctia minh vé ho ndy da chia ho nay thanh ba phan ho (Issinae
Spinola, 1839; Hysteropterinae Melichar, 1906 va Thioniinae Melichar, 1906)
Vva tao ra ho Hemisphaeriidae [18]. Sau d6 Muir vao nim 1930 chuyén cac
phan ho cua Melichar xubng thanh cac toc va hop nhat ho Hemisphaeriidae
vao ho Issidae nhu mot phan ho. Cheng va Yang nim 1991 cong bd mot phan
ho nita 1a Parahiraciinae [19]. Nam 2009 va 2013, Gnezdilov da chuyén phan
ho Issinae Spinola, 1839; Hysteropterinae Melichar, 1906 va Parahiraciinae
Cheng & Yang, 1991 thanh phan ho Issinae Spinola, 1839 [20,21]. Cac nam
tiép theo sau d6, Gnezdilov da cong bb lai phan toc Thioniina Melichar, 1906
trong tdc Issini Spinola, 1839. Cung v&i cong bd méi phan toc Chimetopina
dé gom cac loai chau Phi con sot lai co dic diém 13 canh sau phat trién t6t vao
nam 2016 va 2017 [22,23]. Trong cac nam tiép theo 2018 va 2019, Gnezdilov
& cong su ciing cong bd lai phan ho Thioniinae Melichar, 1906 dé chira cac
loai thudc toc Thioniini [24,25,26,27]. Wang & cong su nam 2016 da phuc
hdi phan ho Hemisphaeriinae Melichar, 1906 va thiét lap cac loai thudc toc
Sarimini va Kodaianellini trong phan ho nay [28]. Zhang & cOng sy nam
2020 trong cudn Fauna of Sinica ctia ho di dé& xuat coi ho ray canh ngin
Issidae bao gébm bdn phan ho: Hemisphaeriinae Melichar, 1906; Issinae
Spinola, 1839; Parahiraciinae Cheng & Yang, 1991 va Superciliarinae [29].
Nhu vay, phan loai hoc cia ho rdy canh ngan Issidae di c6 nhiéu nhiing thay

doi trong nhi€u ndm qua.

Ciing nhu nhiéu nhém con trung khéc, tai liéu nghién ctu vé ho ray
canh ngan Issidae rai rc ¢ nhiéu thé ky, duoc viét bang nhiéu ngdn ngir va
dang tai trén nhiéu tap chi khac nhau. Nhiing nim dau cua thé ky XX di co
nhiéu cong trinh nghién ciru dugc cong bd. Tap sach chuyén khao dau tién
dugc xuat ban 13 cong trinh ciia Distant nghién ciru tir ndam 1904 — 1918 voi
cubn “The Faunal of British India” bao gdm 7 tdp, trong d6 c6 2 tip tap
Rhynchota- 111 va tdp Rhynchota- VI 6ng da mo ta va xay dung khoa dinh loai
cho 79 loai, 39 gidng cua ho rdy canh ngan Issidae [30,31]. Pay 1a mot trong
nhitng tai li¢u quan trong phuc vu cong tac phéan loai cua cac nha khoa hoc

nghién ctru ho ray cdnh ngan Issidae.

Trong nghién ctru ciia Metcalf tir nam 1927 - 1964 d3 bién soan nhiéu
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tap sach chuyén khao vé nhém Ve - rdy dic biét 1a cudn “General Catalogue
of the Hemiptera” gdm 8 tip. Trong cong trinh nay, ong da chia ho riy canh
ngan Issidae thanh 5 phan ho gém Caliscelinae Amyot & Audinet-Serville,
1843; Hemisphaeriinae Melichar, 1906, Issinae Spinola, 1839; Trienopinae
Fennah, 1954 va Tonginae, cung cip danh luc gém 981 loai, 206 giéng va 5
phan gidng [13]. Tiép d6 nghién ctru cua Butler ndm 1875 cung cap danh luc
cta 42 loai thudc gidng Hemisphaerius Schaum, 1850 cling véi md ta vé cac
loai méi trong bd suu tap cua Bao tang Lich st tu nhién Luan Don [32].

Bartlett, O'Brien, & Wilson, 2014 di chi ra ho ray canh ngan Issidae &
phia bac Mexico bao gom 11 giéng va 24 loai. O Hoa Ky, ho riy canh ngin
Issidae 1a ho phong phu nhét tai mién Nam nuéc nay, hau hét cac gidng ciing
xuat hién & Trung M¥ ngoai trir c4c loai thudc giéng Agalmatium Emeljanov,
1971. Giéng Thionia Stal, 1859 dugc x4c dinh hién tai bao gdm 70 loai; 3 loai
thudc giong Fowlerium Gnezdilov, 2018. Trong sd c4c gidng con lai, tat ca
déu giéi han & khu vuc Bac va Trung My. Cac giong Paralixes Caldwell,
1945 (tong cong 4 loai), giong Picumna Stal, 1864 (c6 10 loai)
va Traxus Metcalf, 1923 (c6 2 loai) bao gom cac loai thuoc khu vuc Trung
My ma khéng tim thay ¢ Hoa Ky [15].

Nghién ctru cac loai ho ve ray canh ngan ¢ chau A cling dugc nhiéu tac
gid quan tdm, nhiéu cong trinh nghién ctru vé ho ray canh ngan Issidae da

dugc cong bo:

Gibéng Thabena Stal, 1866 thudc toc Issini Spinola, 1839 1a loai dic
hitu ciia Pong Nam A véi 14 loai duge biét dén ¢ nhiéu qudc gia bao gdm
Trung Qudc, Indonesia, Malaysia, Myanmar, Madagascar, Singapore, Dai
Loan (Trung Quéc) va Viét Nam [33]. Chan & Yang nim 1994, di cong bd
tai Pai Loan (Trung Qudc), ho ray canh ngan Issidae duoc chia lam 4 phan ho
gdém phan ho Caliscelinae Amyot & Audinet-Serville, 1843 c6 3 gidng, 4 loai;
phan ho Hemisphaeriinae Melichar, 1906 c6 6 gidng, 34 loai; phan ho Issinae
Spinola, 1839 c6 13 gidng, 52 loai [34]. Nghién ctu cua Che, Zhang & Wang
nam 2006 mé ta thém 2 loai mai la loai Hemisphaerius bimaculatus Che,
Zhang & Wang, 2006 va loai Hemisphaerius trilobulus Che, Zhang & Wang,
2006 thudc gidng Hemisphaerius Schaum, 1850 tai khu vuc Pong Phuong
[35]. Trong nim 2006, Ran & Liang di mé ta 2 loai moi thudc gidng
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Gelastyrella Yang, 1994 la loai Gelastyrella hainanensis Ran & Liang, 2006
va lodi Gelastyrella yunnanensis Ran & Liang, 2006 tai Trung Quéc, ngoai ra
nghién ciru di cung cap khoa dinh loai cho gidng nay [36]. Hai loai méi thugc
gidng Neodurium Fennah, 1956 la cac loai Neodurium weiningensis Zhang &
Chen, 2008 va Neodurium duplicadigitum Zhang & Chen, 2008 duoc thu thap
tr mién Tay Nam Trung Qudc dugc Zhang & Chen cong bd nam 2008. Ngoai
ra nghién ctru da dua ra khoa dinh loai dé xac dinh loai thuoc giéng nay [37].
Nghién ctu cia Meng & Wang nam 2012 cho thay gidng Gergithus Stal,
1870 dugc Stal 1ap ra vao nam 1870. Nam 1958, Metcalf da liét ké c6 40 loai.
Hién nay, 58 loai thudc gidng ndy dugc ghi nhan tir cc ving Pong Phuong
va C6 Bic, trong do6 35 loai da duoc ghi nhan tir Trung Qudc [38]. Chang &
Chen nam 2020 mo ta 2 gidéng méi (gidng Tempsarima Chang & Chen, 2020
va Tetrichina Chang & Chen, 2020) vd6i 2 loai méi cho khoa hoc 1a loai
Tempsarima bipunctata Chang & Chen, 2020 va loai Tetrichina trihamulata
Chang & Chen, 2020 tir tinh Hai Nam, Trung Qudc [39]. Vao nam 2021,
Constant da md ta 2 loai mai thuoc giong Gergithus Stél, 1870 la loai
Gergithus dayi Constant, 2021 tir mién nam Thai Lan va Gergithus floreni
Constant, 2021 tir mién bac Borneo [40].

Nghién ctu cua Gnezdilov nam 2021 chi ra toc Parahiraciini Cheng &
Yang, 1991 hau hét phan b6 ¢ khu vuc Pong Phuong va c6 29 gidng, 96 loai
[41,42]. Cac nghién ctru tiép theo ciia Bourgoin & Wang nim 2020 da chia
toc nay thanh ba phan tdc, dugc phan tach bang cic dic diém cua canh sau.
Hai phéan toc chi chira rat it taxa: phan tdc Scantiniina Bourgoin & Wang,
2020 c6 mot gidng va phan toc Vindilisina Bourgoin & Wang, 2020 voi hai
gidng. Phan toc tht ba Parahiraciina Cheng & Yang, 1991 14 phan toc da dang
nhat voi 25 gidng va 91 loai duoc phan bd chu yéu ¢ khu vuc Pong Phuong
[43]. Nghién ctru mdi nhat vé lodi ray canh ngan Issidae tai cic nudc Pong
Duong ctia Constant & Pham nam 2025 cho thay tai Campuchia chi ghi nhan
dugc 4 loai Issidae trong nudc la cac loai Hemisphaerius interclusus
Noualhier, 1896, H. hippocrepis Constant & Pham, 2011, Vishnuloka
bunonga Constant & Bartlett 2019 va 1 loai méi dugc mo ta trong nam 2025
12 loai Keosarima konkakinha Constant & Pham, 2025; tai Lao hién nay gébm
cb 6 loai va tai Thai Lan c6 8 loai [11].
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Nghién ctu cia Gnezdilov nim 2013 va nghién ctru bd sung cua
Constant & Semeraro nim 2023 cho rang nhiéu khu hé ho ve rdy canh ngin
Issidae khac nhau & trén thé gidi tiép tuc dugce nghién ctru va md rong. Ho ray
canh ngan Issidae phan bd trén toan thé gidi nhung & mot sé khu vuc chinh
nhu chiu Phi nhiét d6i, New Guinea hay Australia van con rat it tai liéu
[43,44]. Nam 2023, Constant & Semeraro di cong bd mot phan gibng moi
cia gidng Orinda Kirkaldy, 1907 va mé ta 2 loai méi tir déng nam
Queensland [44].

Qua thdéng ké cic cong trinh di cong bd gan day nhét cua Bourgoin
nam 2025: hién trén thé giéi ghi nhan Issidae 1a ho ray c6 sé lugng loai kha
16n trong s6 cac ho ve ray thuoc lién ho Fulgoroidea, bao gom 223 gidng va
1099 loai dugc chia lam 4 phan ho. Trong d6 phan ho Hemisphaeriinae
Melichar, 1906 c6 119 gidng, 549 loi; phan ho Hysteropterinae c6 59 giéng,
360 loai; phan ho Issinae cd 10 gibng, 52 loai; phan ho Thioniinae c6 16
gidng, 99 loai; dai dién cho khoang 8% sb loai thudc phan bo Fulgoromorpha
Evans, 1946 [1].

1.3. Tinh hinh nghién ctru ¢ Viét Nam

O Viét Nam 1an dau tién loai riy canh ngan duoc ghi nhéan trong cudn
chuyén khao ctuia Fennah, 1978; cudn sach da 1an dau tién cung cép s6 lidu vé
cac loai ho rdy canh ngin Issidae tai Viét Nam, nhung chii yéu cac nghién ctu
& phia bac ctia dat nude. Trong s6 106 loai va phan loai thudc 78 giéng cua 16

ho trong lién ho Fulgoroidea, ho ray canh ngan Issidae ¢ 11 loai, 7 gidng [8].

Nghién ctru ciia Gnezdilov & cong sy ndm 2014 d3 cong b hai taxon
moi cua toc Issini Spinola, 1839 bao gdm mot gidng moi voi mot loai méi,
ngoai ra ciing cong bd mot loai mdi khac thudc gibng Darwallia Gnezdilov,
2010. Nghién ctu ciing cung cap thém dit liéu vé su phan bd cua 4 loai khéc
dugc thu thap trong hai chuyén thuc dia dén phan phia nam cia day Truong
Son gifra Pa Lat va Nha Trang thudc mién Trung Viét Nam va tur cac mau vat
cll dugc luu gitt trong bo suu tdp Bao tang Thién nhién Viét Nam. Vi nghién
ctru ndy, ho rdy canh ngén Issidae & Viét Nam hién c6 14 gidng, 25 loai [45].

Ciing theo danh s&ch ho rdy canh ngan Issidae tai Viét Nam duoc cong
bb boi Gnezdilov & cong su nam 2014, chi c6 mot loai thudc giong Thabena
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Stal, 1866 dugc ghi nhan tir Viét Nam & tinh Ph Tho (Hoa Binh cii) [45].
Nghién ctru cua Gnezdilov nam 2015 md ta 1 loai méi thude gidng ndy duoc
thu thap & Pa Lat, tinh LAm Ddong [46].

Gidng Gergithoides Schumacher, 1915 thudc ho ray canh ngan Issidae
lan dau tién dugc Gnezdilov & cong sy nam 2014 dé cap dén tr Viét Nam
dwa trén mot con cai duy nhat duoc thu thap tai Vuon qudc gia Bidoup-Nui
B4, tinh Lam Pong vao nim 2014. Nghién ctru cia Constant & Pham nam
2017 mo ta hai loai méi cua gibng Gergithoides Schumacher, 1915 tir Vuon
qudc gia Bidoup-Nui Ba, tinh Lam Pdong va tir Vuon qubc gia Phia Odc —
Phia Pén, tinh Cao Béang. Pay 1a loai duy nhat cta giéng nay dugc ghi nhan &
Viét Nam tai thoi diém do6 [47,48].

Toc Hemisphaeriini Melichar, 1906 1a nhém 16n thir hai trong ho ray
canh ngén Issidae da duoc cac nha khoa hoc Melichar, 1906; Constant &
Pham, 2011; Gnezdilov va Constant, 2012; Gnezdilov, 2013; Gnezdilov, 2017
nghién cru trong nhiéu nim da mo ta loai méi, giébng moi va cung cip danh
luc ctia toc nay. Melichar ndam 1906 cung cap danh lyc cac loai thudc tdc nay
gdm 8 giéng, 89 loai [18]. Chi c6 3 gibng, 12 loai duge ghi nhan & Viét Nam:
gidng Hemisphaerius Schaum, 1850 phat hién c6 9 loai; gibng Gergithus Stél,
1870 véi 2 loai, va giéng Macrodaruma Fennah, 1978 chi ¢6 1 loai. Chi c6 3
loai thudc gidng Hemisphaerius Schaum, 1850 dugc ghi nhan ¢ mién Nam
Viét Nam. Theo nghién ctru cia Gnezdilov nam 2017 mé ta 1 giéng méi va 1

loai méi thudc toc nay tir mién Bac Viét Nam [49].

Dbi véi toc Parahiraciini va phan toc phan toc Parahiraciina, theo
Bourgoin, 2023 da ghi nhan duoc 9 giébng va 14 loai. Trong nghién cia
Constant & Pham, 2023 d3 mé ta mot gidng méi va 1 loai méi thude phén tdc

nay nang sé gidng va loai thudc toc 1én dén 10 gidng, 15 loai [14].

Hon 60% loai riy canh ngan cua Viét Nam di dugce mo ta trong 20 nim
qua [14]. Trong d6 so vdi cac nude lang giéng thi nudc ta ghi nhan nhiéu hon
Campuchia (c6 4 loai hay Lao (c6 6 loai, nhung it hon nhiéu so véi Trung
Quéc (da ghi nhan khoang 180 loai) [11,41,51]. Tt ndm 2011 dén nim 2024,
Consant & Pham di cong b6, mé ta, bd sung thém mot s6 loai méi cho khoa
hoc thudc ho rﬁy canh ngén Issidae & Viét Nam: 1 loai mdi thudc giéng
Hemisphaerius (2011); 1 loai méi thudc gidng Macrodaruma Fennah, 1978
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tai mién Bac Viét Nam (2014); 1 loai méi thuoc gidng Neogergithoides Sun,
Meng & Wang, 2012 tai mién Bac Viét Nam (2015); 1 phan gibng méi trong
gidng Gergithus Schumacher, 1915 ciing véi mo ta 2 loai méi tai mién Bac
Viét Nam (2016); 2 loai méi thuoc giéng Gergithoides Schumacher, 1915
(2017): 1 giéng mai va 1 loai méi thudc toc Parahiraciini Cheng & Yang,
1991 (2023). Va cung vaéi nghién ctru cua Constant & Pham, 2024 da cung
cap danh luc cua 16 loai thudc ho riy canh ngan Issidae trong d6 da mé ta 8
loai méi cho khoa hoc thudc 1 toc Hemisphaeriini Melichar, 1906 va phan toc
Hemisphaeriina Melichar, 1906 thu thap tai Khu bao ton thién nhién Pong
Son-Ky Thugng, tinh Quang Ninh [12,47,48,51,52,53].

Theo Constant & Pham, 2024, mién Bac Viét Nam 1a khu vuc dugc ghi
nhan cac loai thudc ho ray canh ngan Issidae nhiéu nhét ctua dat nudc, bao
gdm ba tinh ¢6 10 loai trd 1én. O mién Trung Viét Nam, tinh Lam Déng c¢6 6
loai (3 loai trong s6 d6 ghi nhan tir Vuon qubc gia Bidoup-Nui Ba). O mién
Bic, 14 loai dugc ghi nhan tur tinh Phtt Tho (Hoa Binh cii) va c6 12 loai duoc
thu thap chu yéu tir Vuon qubc gia Tam Pao (Vinh Phuc cii). Cac loai ray
canh ngan ¢ Viét Nam ciing chi duoc ghi nhan tir 20 trong sd 63 tinh (it hon
mot phan ba), bao gém tam tinh c6 mot loai duy nhat duoc ghi nhan [12].
Nghién ciru ciia Constant & Pham 2024 dua trén cic mau vat ray canh ngin
Issidae thu thap duogc trong chuyén khao sat thuc dia tai Vuon quéc gia Bach
M3 va phudng Phong Dién, thanh pho Hué da ghi nhan tong cong 8 loai thudc
toc Parahiraciini Cheng & Yang, 1991. Trong d6 c6 7 loai 1a mo ta mdi d6i
v6i khoa hoc va 1 gidng médi. Cho dén nay chua c6 loai rdy canh ngén Issidae
nao dugc ghi nhéan tir thanh phd nay [12]. Nhu vdy, hién nay toc Parahiraciini
Cheng & Yang, 1991 tai Viét Nam hién c6 16 loai, trong d6 12 loai (chiém
75%) dugc mo ta hodc ghi nhan sau nam 2010 [9].

Theo mot cong bd khac cta Constant & Pham nam 2024, mic du cac
nghién clru vé ho rﬁy canh ngén Issidae tai Vi¢t Nam da c6 nhiing tién bd
dang ké trong thoi gian gan ddy nhung s liéu hién tai van chua vuot qua 15%
da dang thuc té trong nude [12]. Ciing tai dja diém Vuon quéc gia Bach Ma
va phuong Phong Pién, thanh phdé Hué, Constant & Pham nam 2025 da ghi
nhan téng cong tam loai thudc toc Hemisphaeriini. Trong d6 bay loai mé ta

m&i d6i cho khoa hoc va mot gidng méi [10]. Trude do, tam loai thudc ho ray
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canh ngan Issidae, toc Parahiraciini Cheng & Yang, 1991 nay di duogc ghi
nhan tir thanh phd nay tir cing mot dot thu mau [9]. Nhu vy, hién nay tai
Viét Nam hién ghi nhan 26 loai thudc toc Hemisphaeriini Melichar, 1906
(gébm 12 gidng), trong d6 17 loai (chiém 65%) dd dugc mo ta hodc ghi nhan
sau nam 2010 [10].

Nghién ctru méi nhét trong nim 2025 vé ho rdy canh ngin Issidae tai
Viét Nam, Constant & Pham da mo ta 1 giéng moi va 1 loar moi thudc toc
Sarimini Wang, Zhang & Bourgoin, 2016 ghi nhan dugc tai VQG Kon Ka
Kinh, tinh Gia Lai. Nghién ctru nay di nang tong s cac loai thudc tdc nay 1én

8 loai, 7 giéng trén ca nude [11].

Nhu viy, qua cac nghién ctru thong ké ké trén, hién nay tai Viét Nam
hién cé téng s6 66 loai, 35 giéng, 4 toc thudc ho rﬁy canh ngén Issidae
[11,12]. Mic du vay, cho dén nay & nudéc ta van con thiéu vang céc cong trinh
nghién ctru vé thanh phan loai, tinh da dang va su phan bé ciia nhém ray cénh
ngan cho cac ving dia 1y dong vat khac nhau cua Viét Nam, trong d6 c6 khu
vuc Bic Trung Bo.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1. Poi twong nghién ciru

CAc loai ray canh ngan truong thanh ho rdy canh ngan Issidae thudc b

canh nira Hemiptera & mot s6 Vuon qudc gia va Khu bao ton thién nhién/Khu

rung dac dung ¢ khu vuc Bic Trung BJ.

2.1.2. Thoi gian nghién ciru

- Tién hanh thu thap mau vat trong thoi gian tir thang 6/2024 dén thang

8/2024.

- Thoi gian phan tich mau trong phong thi nghiém: Mau vat dugc phan

tich tir thang 9 nam 2024 dén thang 2 nam 2025.

- Thoi gian viét va hoan thién luan vin: tir thang 9 ndm 2024 dén thang 9

nam 2025.

2.1.3. Pham vi va dia diém nghién ciru

Mau vat dugc thu thap bo sung tai cac dia diém tai bang 2.1 duéi day:

Bang 2.1. bia diém thu mau tai khu vuc nghién ctru

Dia diem thu Dia diem | Sinh cianh . .
A K 2 Toa do b9 cao
thap mau vat cu the
Khu Rung dac o Rung thur .
) xa Hudng _ 16°48'00"N 900-
dung Nam Quéng , sinh o ta
o ) | Hoa 106°35'10"E 1000 m
Tri, tinh Quang Tri
Vuon quoc gia VUi | tramkiém | Rung  thu -
A _ 18°22°38”N 50-100
Quang, tinh Ha lam Khe sinh o
. 105°18°41”E m
Tinh Che
Vuon quoc gia . Rung  tht o
o Tuyén Yes | | 16°13'05"N
Bach M3, thanh sinh o Ao 152 m
Lo Hue Eco 107°4327"E
pho Hué
Puong Rung  thir| 16°13'41.18"N, |344m
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Pia diém thu Pia diém Sinh canh . .
~ 5 . 2 Toa do D0 cao
thap mau vat cu the
mon Tri sinh 107°51'16.82" E
Sao
Tuyén Rung  tha
duong vao | sinh 16°11'44.0"N
x 1158 m
thac Do 107°50'44.0"E
Quyeén

Duong lén | Rung  tht
16°11'53.77" N,

Hai Vong | sinh 1272 m
DAl 107°5126.92" E
ai

Duong lén | Rung  tht
16°11'45.73" N,

dinh Bach | sinh 1325 m
M 107°51'46.34" E

Ghi cht: Tir nim 2025, Khu bao ton thién nhién Biac Huéng Hoéa, tinh Quang
Tri d6i tén thanh Khu Rurng dac dung Nam Quang Tri, tinh Quang Tri.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap ké thira

- Thu thap, phén tich va tong hop céc tai liéu khoa hoc - k¥ thuét trong
nudc va ngoai nude thude linh vyc thanh phan va phan b cua cac loai ve ray
canh ngédn ho ray canh ngin Issidae tai Viét Nam.

- K& thira cidc mau vat nghién ctru thudc ho rﬁy canh ngén Issidae duoc
thu thap tir 3 dia diém Khu Rimng dic dung Nam Quang Tri, tinh Quang Tri;
Vuon qudc gia Vil Quang, tinh Ha Tinh va Vuon quéc gia Bach M4, thanh
phé Hué dang duoc luu trit tai Bao tang Thién nhién Viét Nam.

2.2.2. Phwong phap thu miu ngoai thuc dia

Cac chuyén khao sat duge lwa chon dé thu mau & cac dai d6 cao khac

nhau (0-300m, 300-700m, >700m) [54] déu sir dung chung cic phuong phap

nghién ctru 1a: nghién ctru diéu tra theo tuyén, sir dung bay man, vot con tring
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va by dén. Mau vat dugc thu chu yéu bang 3 phwong phap thu mau nhu sau:

1) Bdy man (Malaise trap): Biy man 1 biy lam bang vai luéi, c6 hinh
dang nhu mdt cai 1éu, va duoc dé cb dinh & mot chd. Thong thudong nguoi ta
hay dit biy nay ¢ dudi dat, nhung ciling co loai biy dugc treo & trén cao, sau
khoang 5-7 ngay thi kiém tra va thu mau 1 lan. Bdy man khi dugc dat doc
theo dudng bay cua riy canh ngin Issidae ¢ bia rimg hodc gan cac 16i di
(Xem hinh 2.1).

Hinh 2.1. Hinh anh thu mau bang phuong phap biy man

2) Vot con trung: Trong nghién clru nay, vot ludi dang tron véi can vot co
cac do dai co thé thay doi tir 2-7m, phu thudc vao vi tri mau d4au trén than cay
hodc bay tu do trén khong (Xem hinh 2.2).

3) Bdy dén: Mot s6 loai ray canh ngan Issidae bi thu hut bai anh sang vao
ban dém. Do vay, bay dén 1a mot phuong phép rat c6 hiéu qua trong viéc diéu
tra thu thap mau vat. St dung 01 bay dén duoc thiét ké gdm hai bong dén cao
ap 250w va mot tAm vai tring kho 16n kich thudc 2x3 m hudng vé sinh canh
can nghién ctru. Méy phat dién sé dugc st dung 1a ngudn dién cho biy dén.
Thoi gian thu bat thuong tir 18 gio 00 t6i 23 gio 00°. Bay dén tai cac vi tri



17

thong thoang, khéng gian md gan sinh canh can nghién ctru. (Xem hinh 2.3).

Hinh 2.2. Hinh anh thu miu bing Hinh 2. 3. Hinh 4nh thu miu bang
phuong phap vot con trung phuong phap bay deén

Str dung phuong phap diéu tra dinh luong theo tuyén theo Ta Huy
Thinh va cong su nam 2004 [55,56] dé diéu tra dinh luong dé danh gia mirc
d6 da dang con trung theo phuong phap diéu tra theo tuyén dinh luong nhu
sau: Chon cac tuyén diéu tra theo ting dai do cao khac nhau (0-300m, 300-
700m, >700m). Dung Vot quét vira di vira quét va ca 100m vot 1 1an ngau
nhién 10 vot trén cay, co.

2.2.3. Phuwong phap xir Iy so' b mau vt ngoai thue dia

Mau vat sau khi 1am chét bang Ethyl acetat c6 thé chuyén sang dém bong
va str dung Silicagel dé lam khd ngay ngoai thyuc dia, st dung phuong phap
nay dé dam bao chat lugng va giit mau vat khéng bi mat mau. Ciing c6 mot sd
mAu vét s& dugc bao quan trong con Ethanol 70%.

2.2.4. Phwong phap quan sat va phan tich miu vat
Cac mau vat thu thap duoc ngoai tu nhién dugc mang vé phong thi
nghiém dé xu 1y, phén tich va dinh loai tén khoa hoc. Cac dic diém hinh thai
ngoai s& dugc quan sat va chup anh biang kinh hién vi soi ndi. St dung cac
loai kinh ndp soi néi dé quan sat cac dic diém phan loai hoc nham xac dinh
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tén khoa hoc ctia cac loai, nhu: SZ61, Leica M80,... Mau vat duoc dinh loai ra
gidng, tir gidng dinh loai tén loai. Sir dung cac dic diém hinh thai ngoai cua
con tring trong dinh loai: mau sac co thé, kich thudc cac bd phan co thé ngoai
(dﬁu, nguc, bung, chan, rau dau, canh,...). Trong qua trinh dinh loali, st dung
cac tai liéu md ta dic diém cac nhém con tring trén thé gigi dé déi chiéu, so
sanh, phan tich va két luan. Sir dung phuong phap so sanh hinh thai dé nghién
ctru phan loai. Cac tai liéu dung trong dinh loai cac loai gdbm: Constant &
Pham, 2024; Melichar, 1906; Fennah, 1978; Distant, 1906, 1916;...

Anh cua ve ray canh ngin Issidae trudng thanh s& duoc chup bai may
anh ky thuat s6 Canon 50D SLR.

Xt Iy va bao quan mau vat: CAc mau vat sau khi duoc xac dinh tén
khoa hoc s& duoc cam ghim, say khd bao quan trong hop gé voi bing phién
dé tranh sy xam hai cia mot sb lodi canh cting gay hai thudc ho Dermestidae,
Tenebrionidae, Anobiidae. Tat ca cac mau vat dugc luu giit tai Bao tang
Thién nhién Viét Nam.

2.2.5. Phwong phap xir Iy s6 liéu

Cac chi s6 da dang duoc st dung dé phan tich s liéu 1a: Chi s6
phong pht (Chi sé Margalef: d), Chi sé da dang (Chi sé Shannon - Weiver:
H’), Chi s6 vu thé (Chi sé wu thé nghich ctia Simpson: 1-1’), Do twong
ddng (Hé sd Bray - Curtis: S’jk) [57].

d=(S-1)/logN (Margalef, 1968)
H’ = -2(ni/N)log(ni/N) (Shannon et Weiver, 1949)
1-2=1-2(ni(ni-1)/[N(N-1) (Simpson, 1949)

S’jk = 100[1-X (yij - yik)/2(yij + yik)] (Bray-Curtis, 1995)
Trong d6: S - tong s6 loai; N - tong sb mau; ni - sé miu cua loai tht i; yij,

yik, s6 mau cta loai thtr i & diém tht j,k twong tng.



19

S6 lidu thu thap dugc xur Iy qua bing biéu, dd thi. St dung phan mém
Microsoft Office Excel v.2016. Cac chi s6 da dang duoc xay dung theo phan
mém Primer v7, riéng su tuong ddng thanh phan loai duoc xt Iy bang phuong
phap CA (Cluster Analysis) ciing trén nén phan mém Primer v7 [54].
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Chuwong 3. KET QUA VA THAO LUAN

3.1. Nghién ciru vé thanh phin, phan b6 ciia ho riy canh ngin

Issidae & khu vwe nghién ciru

3.1.1. Danh luc thanh phan cia he ray canh ngin Issidae &
khu vuc nghién cau

Két qua tong hop tai lidu, phan tich 76 mau vat thudc ho ray canh ngan
Issidae thu thap duoc ¢ 3 dia diém Khu Ring dic dung Nam Quang Tri, tinh
Quang Tri; VQG Vii Quang, tinh Ha Tinh va VQG Bach M4, thanh phé Hué
va miu vt luu giir tai Bao tang Thién nhién Viét Nam, dé tai da ghi nhan cho
khu hé ve ray ho ray canh ngan Issidae & khu vuc nghién ciu gém 30 loai, 16
giong thudc 4 toc (trong d6 con mot s6 mau vat méi chi xac dinh tén khoa hoc
duogc dén cap giong). Toc Hemisphaeriini Melichar, 1906 véi 13 loai, 4 giong.
Tiép dén la toc Parahiraciini Cheng & Yang, 1991 c6 sé luong loai nhiéu nhét
véi 11 loai, 7 gidng. Tiép dén 1a toc Sarimini Wang, Zhang & Bourgoin, 2016
vé6i 5 loai, 3 gidng. Cudi cung 1a toc Kodaianellini Wang, Zhang & Bourgoin,
2016 véi 1 loai, 1 gidng.

Két qua nghién ciru ciia dé tai mo ta 1 loai méi cho khoa hoc 13 loai
Gelastyrella vuquangensis Constant, Pham & Nguyen 2025 thudc tdc
Parahiraciini Cheng & Yang, 1991

Pé tai ghi nhan 9 lodi mai cho khu vuc nghién ciru dang dé dudi dang
sp., la cac loai Gergithoides sp., Hemisphaerius sp.1, Hemisphaerius sp.2,
Hemisphaerius sp.3, Eusarima sp.l, Eusarima sp.2, Longieusarima sp.1,
Longieusarima sp.2, Tetricissus sp..

Danh lyc thanh phan va phan b cua ho ray canh ngan Issidae ¢ khu
vuc nghién cau duoc trinh bay dudi day:

Hé thong phan loai:
B Hemiptera Linnaeus, 1758
Phan bé Auchenorrhyncha Duméril, 1806
Lién ho Fulgoroidea Latreille, 1807
Ho Issidae Spinola, 1839
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Phan ho Issinae Spinola, 1839
Toc Parahiraciini Cheng & Yang, 1991
Gidng Ceratogergithus Gnezdilov, 2018
1. Loai Ceratogergithus pictus Constant & Pham 2025
Phan bd: Viét Nam: thanh phé Hué (VQG Bach Mi va phuong Phong Dién).
Gidng Cyclopissus Constant & Pham 2024
2. Loai Cyclopissus corticalis Constant & Pham 2024
Phén bd: Viét Nam: thanh phé Hué (VQG Bach M3).
Gidng Flavina Stal, 1861
3. Loai Flavina bachmana Constant & Pham 2024

Phéan bé: Viét Nam: thanh phé Hué (VQG Bach M3), Quang Tri (Khu BTTN
Pk Rong)

4. Loai Flavina quangi Constant & Pham 2024
Phén bd: Viét Nam: thanh phd Hué (VQG Bach M3)
5. Loai Flavina lami Constant & Pham 2024
Phén bd: Viét Nam: thanh pho Hué (VQG Bach M3)
Giong Gelastyrella Yang, 1994
6. Loai Gelastyrella litaoensis Yang, 1994
Phan bé:

Viét Nam: Phu Tho, Ninh Binh (VQG Cuc Phuong), Quang Tri (Khu Ring
dic dung Nam Quang Tri), Thanh Héa (Khu BTTN PU Luéng) va thanh ph
Hué (VQG Bach M3).

Thé gi6i: Trung Quéc (Hai Nam, Phuc Kién, Quang Tay), Pai Loan (Trung
Quoc).
7. Loai Gelastyrella vuquangensis Constant, Pham & Nguyen 2025**
Phén bd: Viét Nam: Ha Tinh (VQG Vii Quang).
Giong Laohiracia Constant, 2021
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8. Loai Laohiracia acuta Constant, 2021
Phén b:
Viét Nam: Thanh Hoéa.
Thé gi6i: Lao (Hua phan).
Gidng Pseudochoutagus Che, Zhang & Wang, 2011
9. Loai Pseudochoutagus lindae Constant & Pham 2024
Phan bé: Viét Nam: thanh phé Hué (VQG Bach M3).
10.Loai Pseudochoutagus trungi Constant & Pham 2024
Phén bd: Viét Nam: thanh phd Hué (phudng Phong Dién).
Gidng Pumatiracia Pham & Constant, 2023
11.Loai Pumatiracia venosa Constant & Pham, 2023

Phén bd: Viét Nam: Nghé An.

Toc Hemisphaeriini Melichar, 1906
Gidng Gergithoides Schumacher, 1915
12.Loai Gergithoides devyveri Constant & Pham 2025
Phan bé: Viét Nam: thanh phé Hué (VQG Bach M3).
13.Loai Gergithoides sp. *
Phén bd: Viét Nam: Quang Tri (Khu Rimg dic dung Nam Quang Trj)
Gidng Hemisphaerius Schaum, 1850
14.Loai Hemisphaerius annamiticus Constant & Pham 2025

Phan bo: Viét Nam: thanh phd Hué (VQG Bach M3, phuong Phong Pién, A
Roang), Pa Nang (Khu BTTN Ba Na - NGi Chia), Quang Ngii (Ming
Canh), Ha Tinh (VQG Vi Quang), Quang Tri (Khu Rung dac dung Nam
Quang Tri).

15.Loai Hemisphaerius lysanias Fennah, 1978

Phén bd: Viét Nam: Nghé An.
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16.Loai Hemisphaerius thaydoius Constant & Pham 2025
Phén bé: Viét Nam: thanh phé Hué (VQG Bach M3, phudng Phong Pién, A
Roang), Quang Tri (Khu Riung dac dung Nam Quang Tri), Ha Tinh (VQG Vi
Quang).
17.Loai Hemisphaerius sp.1*
Phén bd: Viét Nam: Ha Tinh (VQG Vii Quang).
18.Loai Hemisphaerius sp.2*
Phén bd: Viét Nam: Quang Tri (Khu Rimg dic dung Nam Quang Tri).
19.Loai Hemisphaerius sp.3*
Phén bd: Viét Nam: Quang Tri (Khu Rimg dic dung Nam Quang Trj).
Giong Ishiharanus Hori, 1969
20.Loai Ishiharanus dinhanus Constant & Pham 2025
Phén bd: Viét Nam: thanh phé Hué (VQG Bach M3).
21.Loai Ishiharanus iguchii (Matsumura, 1916)
Phan bé:

Viét Nam: Ha N§i, Ha Tinh (VQG Vi Quang), Hai Phong, Phti Tho, Ninh
Binh, Thanh Hoa, thanh phé Hué (VQG Bach M3).

Thé gi6i: Trung Qudc (Phic Kién, Quang Pong, Chiét Giang), Nhat Ban (dao
Honshu, dao Kyushu, dao Shikoku), Ban dao Triéu Tién.

22.Loai Ishiharanus pulchellus Constant & Pham 2025

Phéan bd: Viét Nam: thanh phd Hué (VQG Bach M4, phuong Phong Pién, A
Roang), Gia Lai (Khu BTTN Kon Chu Ring), Pa Nang (VQG Song Thanh),
Quang Tri (Khu BTTN Pik Rong).

Giong Varisphaerius Constant & Pham 2025
23.Loai Varisphaerius hoaiae Constant & Pham 2025
Phén bd: Viét Nam: thanh phé Hué (VQG Bach M3).
Giong Melichergithus Constant & Pham, 2024
24.Loai Melichergithus gravidus (Melichar, 1906)
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Phan bd: Viét Nam: Lang Son, Ha N61, Ha Tinh, Ninh Binh, Phi Tho, Quang
Ninh, Béc Kan, Thanh Hoa.

Toc Sarimini Wang, Zhang & Bourgoin, 2016
Gidng Eusarima Yang, 1994
25.Loai Eusarima sp.1*

Phan bd: Viét Nam: Quang Tri (Khu Rimg dic dung Nam Quang Tri), thanh
ph6 Hué (VQG Bach M3).

26.Loai Eusarima sp.2*
Phén bd: Viét Nam: thanh phé Hué (VQG Bach M3).
Gidng Longieusarima Wang, Bourgoin & Zhang, 2017
27.Loai Longieusarima sp.1*
Phan bé: Viét Nam: thanh phé Hué (VQG Bach M3).
28.Loai Longieusarima sp.2*
Phén bd: Viét Nam: Quang Tri (Khu Rimg dic dung Nam Quang Trj).
Giong Sarima Melichar, 1903
30.Loai Sarima illibata Melichar, 1903
Phan bé: Viét Nam: Quang Tri (Quang Binh cil).

Toc Kodaianellini Wang, Zhang & Bourgoin, 2016
Gidng Tetricissus Wang, Bourgoin & Zhang, 2017
30.Loai Tetricissus sp.*
Phén bd: Viét Nam: Ha Tinh (VQG Vii Quang).
Ghi chu:
*: Loai mai cho khu vuc nghién ciu
**: Loai mai cho khoa hoc

T danh luc trén ta ¢ bang danh luc luc cac loai ve ray thuoc ho ray
canh ngan Issidae thu thap duogc tai khu vuc nghién ctu tai bang 3.1 dudi day:



25

Bang 3.1. Danh luc cé4c loai ve ray thudc ho ray canh ngan Issidae thu thap
duogc tai khu vuc nghién ctu

TT TOC GIONG LOAI
Ceratogergithus Ceratogergithus pictus
1. Gnezdilov, 2018 Constant & Pham 2025
Cyclopissus Constant | Cyclopissus corticalis
2. & Pham 2024 Constant & Pham 2024
Flavina bachmana Constant &
3. Pham 2024
_ \ Flavina quangi Constant &
Flavina Stal, 1861
4. Pham 2024
Flavina lami Constant &
5. Pham 2024
Gelastyrella litaoensis Yang,
6. | Parahiraciini 1994
Gelastyrella Yang,
1994 Gelastyrella vuquangensis
Constant, Pham & Nguyen
7. 2025**
Laohiracia Constant, | Laohiracia acuta Constant,
8. 2021 2021
Pseudochoutagus lindae
Q. Pseudochoutagus Che, Constant & Pham 2024
Zhang & Wang, 2011 Pseudochoutagus trungi
10. Constant & Pham 2024
Pumatiracia Pham & | Pumatiracia venosa Constant
11. Constant, 2023 & Pham, 2023
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TT TOC GIONG LOAI
Gergithoides devyveri
12. Gergithoides Constant & Pham 2025
Schumacher, 1915
13. Gergithoides sp.*
14, Hemisphaerius sp.1*
Hemisphaerius  annamiticus
15. Constant & Pham 2025
Hemisphaerius lysanias
16. Hemisphaerius Fennah, 1978
Schaum, 1850
17, Hemisphaerius sp.2*
18. Hemisphaerius sp.3*
Hemisphaerii Hemisphaerius thaydoius
19. i Constant & Pham 2025
Ishiharanus dinhanus
20. Constant & Pham 2025
Ishiharanus Hori, | Ishiharanus iguchii
21. 1969 (Matsumura, 1916)
Ishiharanus pulchellus
22. Constant & Pham 2025
Varisphaerius _ . :
Varisphaerius hoaiae Constant
Constant & Pham
& Pham 2025
23. 2025
Melichergithus _ ) _
Melichergithus gravidus
Constant & Pham, ]
(Melichar, 1906)
24. 2024
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TT TOC GIONG LOAI

25. Eusarima sp.1*
Eusarima Yang, 1994

206. Eusarima sp.2*

27. | sarimini Longieusarima Wang, | Longieusarima sp.1*
Bourgoin & Zhang,

28, 2017 Longieusarima sp.2*

29. Sarima Melichar, 1903 | Sarima illibata Melichar, 1903
Tetricissus Wang,

Kodaianellini | Bourgoin & Zhang, | Tetricissus sp.*
30. 2017

3.1.2. Cau tric thanh phan giong, loai ho riy canh ngan
Issidae é khu vec nghién ciru
Tir cac két qua nghién ciru tir két qua nghién ctru muc 3.1., ta tong hop
dugc bang sb luong gidng, loai ho ray canh ngan Issidae ¢ khu vuc nghién
ctru tai bang 3.2. duéi day:

Bang 3.2. Bang s6 luong gidng, loai ho ray canh ngan Issidae & khu vuc

nghién ctu
Giong Loai
Khu vuc nghién ciru Sé Sé T§ 18
lwgng Tyle% lwgng %

Khu Rurng déc dung Nam Quang Tri 5 23.81 7 24.14
VQG Vil Quang 4 19.05 6 20.69
VQG Bach Ma 12 57.14 16 55.17
Tong sb 21 100.00 30 100.00
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Céu trac thanh phan giéng, lodi ho rdy canh ngin Issidae ¢ khu
vuc nghién ciu
120

100.00 100.00
100

80

57.14
60 55.17

40 29

51 281 0 y 214, o

20 12

5 4 76

6 hrong Ty & % S0 hrong Ty 16 %
Gibng Loai

Khu Rimg dic dung Nam Quéang Tri VQG Vil Quang VQG Bach Mi Tong 56

Hinh 3.1. C4u trc thanh phan giong, loai ho rdy canh ngan Issidae ¢ khu vuc
nghién ctru
Duya trén bang s6 liéu bang 3.2. va hinh 3.1. tong cong c6 21 giéng va
30 loai ve réy thudc ho Issidae dugc ghi nhan tai ba khu vuc nghién ctru: Khu
Rurng dac dung Nam Quang Tri, VQG Vi Quang va VQG Bach Ma.

Trong d6, VQG Bach Ma c6 muc d6 da dang cao nhit v6i 12 giéng
(chiém 57.14% tong s6 giéng) va 16 loai (chiém 55.17% tong so loai). Tiép
theo 14 Khu Rimg dic dung Nam Quéng Tri, véi 5 giong (23.81%) va 7 loai
(24.14%). VQG Vit Quang c6 mirc do da dang thap nhat, chi ghi nhan 4 giéng
(19.05%) va 6 loai (20.69%).

Su khéc biét vé s6 luong gidng va loai giita cac khu vuc co thé phan
anh sy khéc biét vé diéu kién sinh thai, dic diém dia hinh, d6 cao va mirc d6
bao ton cta tung khu vuc. Pac biét, VQG Bach Ma véi diéu kién sinh thai da
dang trai dai tir thip dén cao, 14 noi c6 tinh da dang cao nhat trong ba khu vuc
khao sat.

Két qua nghién ctu cua dé tai tai ba khu vuc Rung dac dung Nam
Quang Tri (Quang Tri), Vuon Quéc gia Vii Quang (Ha Tinh) va Vuon Quéc
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gia Bach M (thanh phd Hué) da ghi nhan 30 loai thudc 16 giéng va 4 toc cua
ho ray canh ngin Issidae. S6 luong loai ndy cao hon dang ké so véi két qua
nghién ctru cia PO Vin Lap va cong su, 2015 tai Vuon Quéc gia Clc
Phuong, noi chi ghi nhan 8 loai ray canh ngn Issidae thudc 7 giéng [59]. Két
qua nghién ctru ctia dé tai c6 sé lugng loai dugce ghi nhan mic du thip hon
v6i nghién ctru ciia Constant & Pham niam 2024 tai Khu BTTN Péng Son —
Ky Thuong — noi phat hién 12 loai dugc ghi nhan tai tinh Quang Ninh khién
dia phuong nay tr¢ thanh tinh c6 tinh da dang Issidae cao thir hai ¢ Viét Nam
nhung lai cao hon nghién citu ¢ tinh Lam Pong (thudc khu vuc Tay Nguyén)
c6 6 loai, trong d6 3 loai duoc ghi nhan tai Vuon qubc gia Bidoup — NUi Ba.
Riéng tinh Hoa Binh c6 14 loai, trong d6 7 loai dugc x4c dinh nhd cac mau
vat do nha con trung hoc nguoi Bi Albert de Cooman (1880-1967) suu tap va
6 loai khac tir b suu tap cua chuyén gia nguoi Nga Sergei A. Belokobylskij.
Tinh Vinh Phic c6 10 loai, phan 16n dugc thu tai Vuon qubc gia Tam Dao
[12].

Két qua cua dé tai dd mé ta modt loai mdi cho khoa hoc 1a loai
Gelastyrella vuquangensis Constant, Pham & Nguyen, 2025, chung té khu
vuc Bic Trung Bo van con tiém ning 16n vé phét hién cac taxon méi. So sanh
v6i1 khu vue Lam Déng thi khu hé Issidae tai Béc Trung Bo thé hién mue do
dac htru cao hon, phan anh anh huéng manh cua diéu kién dia hinh phtrc tap
va su chuyén tiép sinh canh tir Bic xuéng Nam. Tong hop cac két qua trén
cho thay thanh phan loai ho ray canh ngin Issidae tai khu vyc nghién ctru hién
tai nim trong nhoém da dang trung binh — cao cua Viét Nam, dong thoi dong
g6p quan trong vao viéc hoan thién co s& dit liéu phan bd va da dang loai cta
ho nay trong pham vi quc gia.

3.2. M0 ta mdt s6 dic diém hinh thai ciaa loai méi cho khoa hoc
va cac loai ghi nhan méi thudc he ray canh ngan lIssidae ¢ khu vuc
nghién ciu

Ngoai 5 loai Hemisphaerius lysanias Fennah, 1978; Laohiracia acuta
Constant, 2021; Pumatiracia venosa Constant & Pham, 2023; loai
Melichergithus gravidus (Melichar, 1906) va loai Sarima illibata Melichar,
1903 da duoc ghi nhan va mé ta tai khu vuc Bac Trung Bo trude nim 2024,
Pé tai d3 mo ta duoc 10 lodi ghi nhan mai thudc ho riy canh ngan Issidae &
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khu vuc nghién ctru, trong d6 c6 9 loai ghi nhan maéi cho khu vuc nghién cau
va 1 loai mé ta mai cho khoa hoc.

Két qua md ta mot sé dic diém hinh thai cia mot sb loai méi cho khoa
hoc va ghi nhan méi thudc ho riy canh ngan Issidae ¢ khu vuc nghién cau
duogc thé hién dudi day:

1. Loai Gelastyrella vuguangensis Constant, Pham & Nguyen 2025**

Hinh 3.2. Hinh anh loai Gelastyrella vuguangensis Constant, Pham & Nguyen
2025

- Téng chiéu dai co thé: con duc tir 6.6-7.2 mm; con ci tir 7.2—7.5 mm.

- Mo ta:

Pau: Pinh dau c6 mau nau loang, rong gap khoang hai lan chiéu dai theo
duong giita, cac bo déu c6 go ndi rd; bd trude va bd sau cong rd, gan song
song; bo bén hoi cong, gan song song; mit dia 16m, gd gitra mo. Hai bén dau
mau vang nhat, c6 ving sim hon giita phan trudc — dudi ctia mét kép va bo
trudc; goc trudc — dudi hoi nho ra phia trude. Mat trude hoi thuoén dai, nhin
chung nhin, mau nau loang dam hon dinh dau, c6 mot dudng den doc lung
giita b trén va go ngang dudi lung rd; go giita kéo dai tir bd trén xudng dén
duong khép tran — méi trén dang cong tron; bo trén 16m, bd bén uén cong rd.

MGoi trén mau nau dam loang, c6 duong gitra nhat hon (rd hoac mo tuy vung),
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phan gitra hoi g6 1én. M61 dudi mau nau, dot cuodi dai hon chiéu rdng nhung
ngan hon dot trudc nd. Rau mau nau sam; dot goc ngan, dang vong; dot thi

hai gan hinh tru.

Nguc: Tam lung trude ¢6 mau niu loang tir vang nhat dén xanh luc nau,
dai khoang 0,6 1an tim lung giita theo dudng gifta; bd trudc cd gd ndi, hoi gd
tron ra phia trudc gitta hai mét; bd sau cong, hoi nang 1én; khong c6 go giita
nhung c6 mot diém 16m ¢ mdi bén cua dudng giita; phan bén phia sau mat rat
hep, dang phién; cac ndt nho ti, mau vang nhat rai rdc doc theo bo ngoai cua
thuy bén; thily bén rong, phan ngoai mau nau, phan trong vang nhat, c6 vét
sam phia dudi mét va goc sau — dudi bo tron. TAm lung giita c6 mau nau
loang tir vang nhat dén xanh luc nau, khoéng cé go r9; bé mit nhin, hoi 1dm

trudce tam khién nho. Tam vai ¢ mau vang nhat dén xanh luc nau.

Céanh trudc ¢6 mau nau loang tir vang nhat dén xanh luc nau, vdi cac
d6m nau khong déu (phat trién rd hon & con cai), thuong dugc bao phu boi
mot 16p phan sép min & mau vat con séng. Cau tric ban da, cac gan doc hoi
sam mau hon nén, noi rd va c6 mang ludi day cac gan nho mau vang nhat.
Hinh dang thu6n dai, 161, dai khoang 2,1 lan chiéu rong, hai bén bo tron rong,
phan rong nhat ¢ 1/3 gbc canh; thudn dan vé phia dinh tron hep. B sau cia
vung khoa gan nhu thang, hoi khuyét nhe & dinh ving khoa. Mép gap canh
c6, kich thudc trung binh. Ving khoa khép kin, kéo dai dén khoang 2/3 chiéu
dai canh trudc.

Gan canh: ScP+R phan nhanh gan gdc sau mdt doan ngan than chung;
ScP+RA va RP chay gan song song véi bo trude canh, khong phan nhéanh;
MP phan nhanh sau mot doan than chung vira phai, nhanh MP1 tiép tuc phan
d6i & xa hon; CuA don, uén luon, gin song song voi duong ndi ving khoa,
sau do chay song song vdi bo khdp va nhap vao do trude dinh canh; Pcu va
Al hop nhat & vi tri hoi vuot qua 2/3 chiéu dai ving khoa, tao thanh gan
Pcu+Al kéo dai dén dinh ving khoa.

Canh sau mau niu vang, phan xa cta cac thuy Sc-R-MP-CUA va CuP-
Pcu-Al cung thily A2 ¢6 mau nau ddm hon; gan canh sdm mau hon nén. Canh
chia thily sau tai gan CuP; bo truéc canh udn lugn rd; thiuy CuP-Pcu-Al bo
tron rong theo bo sau vung khoda va c6 do rong tuong duong voéi thuy Sc-R-

MP-CuA; hai thiy dai gdn bing nhau, dinh bo tron goc; thiry A2 hep. Hé gan
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gé)m cac gan doc ScP-R-MP-Cu phan biét ro, Pcu va Al tach biét; co nhiéu
gan ngang tao thanh cac 6 16n gitra Pcu va Al; thuy A2 hep.

Chan kha dai va thon, mau vang nhat dén xanh luc niu; dui sau, cac dot
ban chan trudc va gitra, cung cac gai ¢ chan sau c6 mau nau dam. Bo sau cua
dui trude va gitra c6 hang ring nhoé nhon. Ong chay sau c6 hai gai bén ¢ ntra
xa va tam gai & chot. D6t dau tién cua ban chan sau c6 mot gai 16n & mdi bén
va mdt ving dém bung gdm nhiéu gai nhod & phan chot. Cong thirc dng chay —
ban chan sau: (2) 8/ 2++/ 2.

Bung c6 mau vang nhat dén xanh luc, vo1 mot dai sam rong & gitra.

Co quan sinh duc duc: phan d6t sinh duc cudi (pygofer) cao gip khoang
hai 1an chiéu dai (nhin nghiéng), phan rong nhat & mit bung; bo trude 16m &
phan lung, bo sau gan nhu thang cho dén thuly lung hudng ra sau; bo sau phia

lung 16m sau hinh chir U, rong dan vé phia gdc.

Gonostylus ngan, chic, gan dang tam giac, kéo dai ra phia sau thanh mot
thuy ngén, dinh tron, mat trong hoi 1om; phén dinh (capitulum) 16n, c6 cd
ngan va rong, xoan Ién trén, mang mau bén dang phién xién, dinh két thuc

bang phién nghiéng huéng vé phia dau — lung — trong.

C)ng hau mon c6 dang cai vot khi nhin tur trén, hoi det theo chiéu lung —
bung, phan can hep chiém khoang 3/5 chiéu dai, dai gip 2.4 1an chiéu rong
(rong nhét & ph?m chot); phﬁn chot bo tron bit dau tir 16 hau mon, 161, cac bo

cong xudng; bd dinh c¢6 chd 16m tron & phia bung khi nhin tir sau.

Aedeagus d6i ximg, cong manh 1én trén (nhin nghiéng), c6 gia d& 16n
dang “boomerang” gém hai manh bén ndi v4i nhau bing ban phing rong &
phan chét. Periandrium phirc tap, gc c6 cac thuy phat trién vira phai hudng
xudng; thiy bung don gian, dinh tron, ngin hon thuy lung; thiy lung & phan
Xa mang cic mau bén dang tay hudng ra trudc va ché doi ¢ dinh; cac mau
trung — bén dang phién kéo ra trude, bd trude udn luon, gbc lung nhon; phﬁn
choét linh dong, khép ndi, & trang thai nghi che phu cac mau can chét cua
aedeagus, cong manh & mit bén, phan trudc c6 hai phién nghiéng nhé hudng
Ién — ra ngoai — lung (thanh trong c6 rang nhd), phan sau cong ngugc 1én, két

thiic bang mau dai, dinh tron (nhin nghiéng c6 dang tam giac khi nhin tir sau).

Aedeagus chinh c6 dang thudn dai, cong (nhin nghiéng); mdi nhanh
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mang mdt mau lung, cong 1én ¢ gan dinh, hoi hudng vao trong (nhin tir trén);
c4c mau bén — bung phat trién, huéng chéo ra trudc — xubng (nhin nghiéng);
nhin tir bung, phan gbc cong luon, sau d6 gap manh vao trong gan vudng goc
va thuén dan vé dinh nhon (phan chét chong 1én nhau & bung).

B6 phan ndi (connective) phat trién, thudn dai, cong, cb phﬁn 6ng dan
tinh 16n, hoi de¢t, mang 16 mo rong.

Co quan sinh duc cai: bd sau cua dét bung VII mang mot mau 1én hudng
ra sau, hai bo bén cong, bo sau 10m rd ¢ gitia.

- P§ cao, sinh canh: Cac mau vat duoc phat hién khi dang dau trén than
ciy va cac canh 16n co phu réu va dia y. Mic du diéu kién thoi tiét tai thoi
diém thu mau dic biét kho han nhung loai ndy van xuat hién kha phé bién
trong khu vuc tram kiém 1am Khe Ché (VQG Vit Quang, Ha Tinh).

2. Loai Gergithoides sp. *

Hinh 3.3. Hinh anh loai Gergithoides sp.

(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 6.0 mm.

- M6 ta: PBau hep, dinh dai hon rong, nau vang; tran thuén dai, c6 song
gifra vang nhat, hai bén vién den; voi ngan, chop den; rau den, dot géc phinh.

Nguc loang nau 6-liu va den; tadm lung trude cd song gitra va hang mun vang;
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tam lung gitta co vét vang va mun & goc; tdm khién giita c6 vét vang nhat.
Canh trude 16i, dai hon rong 1,2 14n, mau nau 6-liu v6i nhidu vét ddm va dém
vang 16n & gbc; gan ndi 8. Canh sau nau, ngan hon, nhiéu vi gan ngang, viing
hau mon tiéu bién. Chan dai manh, dui trude va gitta det, 6 mun vang; dng
chan sau c6 2 gai bén va 7 gai chop. Bung nau vang, giita va hai bén sam hon,
c6 ddm nhat khong déu.

- P cao, sinh canh: Mau vat dugc thu thap tai d6 cao 900-1000 m tai
Khu Rung dac dung Nam Quang Tri, Quang Tri. Chung dugc thu thdp trén
tham thyc vat va bui cdy thap trong rimg nhiét déi Am thuong xanh trén nui.

3. Loai Hemisphaerius sp.1*

Hinh 3.4. Hinh anh loai Hemisphaerius sp.1

(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 5.0 mm.
- M6 ta: Pau nho, dinh hep hon hodc xap xi bang chiéu rong mat kép;
mat 16n, 161 sang hai bén. Voi ngin, dbt chop thon dai hon bé day. Nguc trude
rong, géc ct cut va hot 10m sau mat; nguc gilta phat trién, doi canh 16n. Cénh

trude bau duc, 161, xanh luc dnh vang, mat canh cé nhiéu cham nau mo rai



35

rac; gan canh con thdy rd. Ving canh trong va ngoai lién nhau, khong c6
duong khép phan chia. Chan phat trién, mau vang ndu; dui trude don gian,
chay sau c6 hai gai r3. Bung dep, vang nau, bi canh che gan hét. Toan than
xanh luc anh vang, lung bong, ¢6 chdm nau mo.

- P6 cao, sinh canh: Cac mau vat duoc thu thap tai do cao 50-100 m so
v6i muc nude bién tai VQG Vil Quang, Ha Tinh. Cac mau vat ndm trén tham
thuc vat thép hon va cac bui ram trén cac canh nhd, dugc tim théy nhiéu nhét
trén 1a (dic biét 1a cac loai 14 nhan).

4. Loai Hemisphaerius sp.2*

1 mm

Hinh 3.5. Hinh anh loai Hemisphaerius sp.2
(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 4.9 mm.

- M6 ta: Pau nho, mait kép 16m, 16i manh; voi ngén, dot chop thon dai
hon bé day. Nguc trude rong, gbe cit cut va hoi 16m phia sau mit, phan bén
sau mat khong thdy rd tir lung; nguc giira phét trién. Canh trudc rong, hinh
bau duc, 161, béng; mau vang déng anh nau, trén lung co vét ddm nau sim
mo. Gén canh mo nhat, venation gan nhu bién mat; canh khong c6 khép phan

chia. Chan vang nau nhat, dui trudc don gian, chay sau c6 hai gai rd. Bung
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dep, mau vang nhat, gan nhu bi canh che kin. Toan than anh vang dong, lung

bong, diém xuyét cac veét ndu mo.

- D0 cao, sinh canh: Mau vat duoc thu thap tai do cao 900-1000 m so véi
mit nude bién tai Khu Rimg dac dung Nam Quang Tri, Quang Tri trong rimg
nhiét do1 thuong xanh am. CAc miu vat nam trén tham thuc vat thﬁp hon va
cac bui ram trén cac canh nho, duoc tim théy nhiéu nhét trén 14 (dac bi¢t la
cac loai 14 nhan).

5. Loai Hemisphaerius sp.3*

Hinh 3.6. Hinh anh loai Hemisphaerius sp.3

(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 4.5 mm.

- Mo ta: Pau nhé, mat kép 16n, 16i; dinh dau hep ngang vdi chiéu rong
mét. Voi ngén, dot chop thon dai. Dac biét, dau va nguc trudc mang hoa van
ndi bat: nén do nau xen cac mang xanh luc dac trung. Nguc trudc rong, géc
cit cut, 16m sau mit; phan bén sau mat kho thiy tir lung. Nguc giita phat
trién, lién két véi doi canh 16n. Canh trude bao phu toan lung, bau duc, bong,
mau vang dong anh nau; gan canh mo, venation hau nhu bién mat, ving canh

trong — ngoai lién nhau. Chan vang nau nhat, chay sau c6 hai gai. Bung dep,



37

mau vang nau, hau hét bi canh che. Toan than 4nh vang dong nau, lung bong;
dau va nguc c6 mang do xen xanh luc rat dic trung, trén canh do6i khi xuét
hién vét nau mo.

- D0 cao, sinh canh: Mau vat duoc thu thap tai do cao 900-1000 m so véi
mit nude bién tai Khu Rung dic dung Nam Quang Tri, Quang Tri trong ring
nhiét d&i thuong xanh am. Cac mau vat nam trén tham thuc vat thép hon va
céc bui rAm trén cac canh nho, duoc tim thay nhiéu nhat trén 14 (dic biét 1a
cac loai 14 nhan).

6. Loai Eusarima sp.1*

Hinh 3.7. Hinh anh loai Eusarima sp.1

(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 6.4 mm.

- M6 ta: Toan than niu vang dén nau sdm; canh trudc ban trong sudt, anh
bong, gan canh hi¢n rd va sam mau hon nén; mat kép 16, 161, mau niu nhat.
Co thé dep, hinh bau duc, kich thudc trung binh. Mit trdn c¢6 cac gd trung
gian ndi lién ngay bén dudi bd trén. Pinh dau hep hon hoic gin bang chiéu
rong mat. Nguc trude ngin, phia gbc cit ngang, sau mét 16m nhe, cac canh
sau mat hau nhu khong nhin thiy tir lung. Canh truéc hoan toan 10i, gan rd
hodc mo, doi khi gan nhu khong thiy. Khong c¢6 mang duéi sudn. Canh phu
kin toan bd bung. Chan: dui trudc don gian, khong cé gai dac bi¢t; chay sau
c6 hai hang gai.
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- B0 cao, sinh canh: Cac mau vat duoc thu thap tai o cao trén 1000 m
tai VQG Bach Ma, thanh phé Hué. Tai day chiang dugc thu thap tai cac diém:
thac D6 Quyén va duong 1én Hai Vong Dai. Ngoai ra ching ciing duoc thu
thap tai do cao 900-1000 m tai Khu Rung dac dung Nam Quang Tri, Quang
Tri.

7. Loai Eusarima sp.2*

Hinh 3.8. Hinh anh loai Eusarima sp.2

(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 5.4 mm.

- M6 ta: Co thé thon dai, det nhe theo huong lung — bung, mau nau vang
dén nau sdm. Pau rong, mat tran c6 cac go trung gian 10 rét, ndi lién nhau
ngay phia dudi bo trén; cac mat kép 16, 161, mau nau nhat. Nguc phat trién,
canh trudc dai, che phu toan by bung, mang canh cé nhiéu gan ndi 16; canh
trude khong c6 mang dudi suon. Canh ¢6 mau nau ho phach, trong mo, gan
canh dam hon, tao thanh cac 6 hinh hoc o rét. Chan trudc va chan gitra manh,
thich nghi cho viéc di chuyén; chan sau phat trién, c6 cac gai nhd & dng chan.
Bung bi che khuét hoan toan dudi canh, phﬁn dinh canh nhon, chéng lén nhau
doc theo duong gitra.

- D6 cao, sinh canh: Cac mau vat dugc thu thap tai do cao trén 1000 m
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tai VQG Bach M4, thanh phé Hué.

8. Loai Longieusarima sp.1*

Hinh 3.9. Hinh anh loai Longieusarima sp.1

(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 7.4 mm.

- Mo ta: Pau: Rong hon dai, hinh chir nhat; mat kép 16n, gan bang chiéu
rong nguc. Mit tran phinh dudi rau, co go gitra yéu, bd dinh va bén go cao;
canh mdi det; ma det, xién. Nguc: Tam lung trudce tam giac, c6 hai vét khuyét
nho; tim lung giita nhan, gd giita yéu. Canh trude: Dai, hep, c6 mang dudi
suon; gan doc ndi rd, phan nhanh phirc tap, nhiéu gan ngang. Canh sau: Phat
trién, chia ba thuy; gan khong phan nhanh. Chan: Chay sau c¢6 2 gai bén ¢ nira
dinh.

- Do cao, sinh canh: Cac mau vat dugc thu thap tai VQG Bach M3, thanh
phé Hué & cac dd cao: 691 m tai diém cim trai va d6 cao cao hon 1272 m so

v6&1 muc nudce bién tai diem duong 1én Hai Vong Dai.
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9. Loai Longieusarima sp.2*

1 mm

Hinh 3.10. Hinh anh loai Longieusarima sp.2
(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 7.1 mm.
- M6 ta: Co thé nho, thon dai, mau nau vang.

Pau: Hoi rong hon nguc; dinh vudng, khong co go giira; tran mo rong
dudi rau, co gd dudi bén 13, go gitra yéu. Canh mdi det, voi ngan chi dén coxa
giita; méd xién, tran va dinh hop thanh goc nhon. Nguc: Tam lung trudc tam
giac, b trude—sau nang cao, gitra co hai vét khuyét nho; tAm lung giira véi go
giita yéu. Canh trude: Dai va hep, c6 mang dudi sudn, hoi ng ¢ 1/3 gbe. Gan
doc ndi rd, Canh sau: Phat trién, chia ba thuy; gan don. Chan sau: Chay c6 2
gai bén ¢ nura dinh.

- P cao, sinh canh: Mau vat dugc thu thap tai do cao 900-1000 m so voi
mit nude bién tai Khu Rung dac dung Nam Quang Tri, Quang Tri trong rung

nhiét d6i thuong xanh am.
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10. Loai Tetricissus sp.*

1 mm

Hinh 3.11. Hinh anh loai Tetricissus sp.
(Ngudn anh: Jerome Constant)
- Tong chiéu dai co thé: 6.6 mm.

- Mo ta: Pau: Mat kép gan bang chiéu rong nguc. Pinh dau gan chir
nhat, rong hon dai, bén bd ndi rd, khong c6 gd gitta. Tran md rong dudi rau,
c6 go doc tir chop dén gan gbe, kém nhiéu ndt nho; mép trén hoi 16m. Gay
det, khong go. Voi ngan, t4i gitta chan giita. Ma det, xién, ¢6 u nho gan gbc.
Nguc trude tam giac, bo trude 10i, khong go giita; nguc gilta nhan, khong go.
Canh trudce: Dai hep, ¢6 ban dudi suon rong, géc 1/3 bd trudce phinh, gan doc
noi ro; gan nhanh dai, udn luon; gan gilra phan nhanh sém va nhanh lai; gan
ngang nhiéu nhung md. Khoang canh trong dai, gan phu nhip giita, chop
cham bo ngoai. Canh sau: Phat trién, ba thiy; thiy trude rong hon thuy giira,
thuy sau rong ngang nhung ngan hon. Chan sau: Chay c6 hai gai bén ¢ nira
chop.

- Do cao, sinh canh: Cac mau vat duoc thu thap tai do cao 50-100 m so

véi muc nude bién tai VQG Vii Quang, Ha Tinh.

Ghi chu:
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*: Loai mai cho khu vuc nghién cuau.
**: Loai mai cho khoa hoc.

3.3. Panh gia mic d9 twong dong vé thanh phan loai ho ray
canh ngan Issidae theo tirng d cao tai vuon qudc gia Bach M4, thanh
pho Hué

Tir cAc mau vat cua cac lodi ve ray thudc ho ray canh ngan Issidae thu
thap duoc tai VQG Bach M4 va sir dung phan mém Primer v7 dé phan tich
cac chi sé da dang, két qua duogc trinh bay tai bang 3.3. duéi day:

Bang 3.3. Két qua phan bé cua céac loai ve ray thudc ho ray canh ngan Issidae
theo timg dai 6 cao tai Vuon quéc gia Bach M4, thanh phd Hué

S6 lwong miu thu thip dwoc

TT Loai
0-300m | 300-700m | >700m

Cyclopissus corticalis Constant &

1 0 0 1
Pham 2023
Flavina bachmana Constant & Pham

2 0 0 1
2024

3 | Flavina quangi Constant & Pham 2024 0 2 6

4 | Gelastyrella litaoensis Yang, 1994 0 1 0

. Ceratogergithus pictus Constant & 5 5 0
Pham 2025
Gergithoides devyveri Constant &

6 0 0 4
Pham 2025

. Hemisphaerius annamiticus Constant 1 1 1
& Pham 2025

Ishiharanus dinhanus Constant &
Pham 2025
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S6 lwong méu thu thap dugc
TT Loai
0-300m | 300-700m | >700m
9 | Ishiharanus iguchii (Matsumura, 1916) 0 0 2
Ishiharanus pulchellus Constant &
10 1 6
Pham 2025
Varisphaerius hoaiae Constant &
11 0 0
Pham 2025
12 | Eusarimasp.l 0 4
13 | Eusarima sp.2 0 3
14 | Longieusarima spl. 0 2

Bang 3.4. Bang chi s6 da dang céc loai ve ray thudc ho ray canh ngan Issidae

theo timg dai do cao tai VQG Bach M4, thanh phb Hué

D¢ cao S N d H’ 1 - Lambda’

0-300m 3 4 1.44 1.04 0.83
300-700m 6 12 2.01 1.58 0.82

>700m 11 32 2.89 2.21 0.90

Két qua phan tich cac chi sé da dang sinh hoc tai ba khoang d6 cao
khéc nhau (0-300 m, 300-700 m va >700 m) thong qua phan mém PRIMER
7 cho thay sy khac biét dang ké vé cau tric ciia cac loai ve ray thudc ho ray
canh ngén Issidae tai VQG Bach Ma. Két qua duoc thé hién tai Bang 3.4. cho

thay:

Tai ting d6 cao 0-300 m: sd lugng loai (S = 3) va tong sb ca thé (N =
4) ghi nhan & mic thap nhit trong ba dai cao do. Chi sé Shannon-Wiener (H'
= 1.04) va Margalef (d = 1.44) phan 4nh mirc 46 da dang loai thap, cho thay
cau triic quan xi don gian va it phong phi. Chi s6 Simpson (1-Lambda’ =
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0.83) ciing cho thidy muc do da dang trung binh. Piéu nay cho thiy du c6 it
loai, cac loai hién dién khong bi chi phdi bai loai wu thé, co thé do diéu kién
sinh thai han ché hoc bi tac dong boi hoat dong ctia con nguoi.

Tai tang do cao 300-700 m: ting ndy ghi nhan sy gia ting ca vé s loai
(S = 6) va s6 ca thé (N = 12). Gia tri ctia chi sé da dang Shannon-Wiener (H'
= 1.58) va chi s6 Margalef (d = 2.01) déu ting dang ké so véi tang thip, cho
thiy cdu tric quin xi bat dau trd nén phong pht hon. Tuy nhién, chi sé
Simpson (1-Lambda’ = 0.82) lai thap hon so véi ting 0-300 m, cho thay kha
nang xuat hién loai vu thé tai 46 cao ndy. Pay c6 thé 1a khu vuc chuyén tiép
sinh thai, noi bat dau hinh thanh cac quan xa phuc tap hon nhung van chiu tac

dong tur diéu kién méi trudong khong 6n dinh hoan toan.

Tai tang do cao >700 m: céac chi sé déu dat gia tri cao nhét trong ba dai
cao do: sb loai (S = 11), sb ca thé (N = 32), chi s6 Shannon-Wiener (H' =
2.21), Margalef (d = 2.89), va Simpson (1-Lambda’ = 0.90). Nhirng gia tri
nay phan anh mot quén xa sinh vat c6 tinh da dang cao, on dinh, va it chiu su
chi phéi cua loai uu thé. Piéu nay cho thiy khu vuc >700 m c6 thé 1a sinh
canh t6i wu, it bi tac dong va phu hop véi sy ton tai va phat trién cia nhiéu
loai.

Bang 3.5. Chi s tuong dong vé thanh phan loai ve ray thudc ho ray cénh
ngan Issidae theo timg dai do cao tai VQG Bach M4, thanh phd Hué

Do cao 0-300m 300-700m >700m
0-300m

300-700m 64.73
>700m 36.74 63.63

Dé danh gia su thay d6i thanh phan loai ve ray thudc ho Issidae theo
cac dai do cao khac nhau tai Vuon quéc gia Bach Ma, dir li¢u thu thap duoc
d3 duogc xir Iy bang phuwong phap phan tich nhom (Cluster Analysis — CA) véi
chi s6 twong dong Bray-Curtis, st dung phan mém PRIMER v7 (xem Bang
3.5).
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Hinh 3.12. Hinh anh d¢ twong dong thanh phan loai ve ray thudc ho ray canh
ngin Issidae theo timg dai d cao tai VQG Bach M4, thanh phd Hué duoc xur
ly bang phuong phap CA (Cluster Analysis) trén phan mém Primer v7

Két qua dugc thé hién qua biéu d6 Hinh 3.12 va Bang 3.5 cho thiy sy
phan nhoém rd rét gitra ba dai d6 cao: 0-300m, 300—700m va >700m. Trong
d6, hai nhom do cao thap hon (0-300m va 300—700m) c6 mirc 6 tuong dong
vé thanh phan loai khé cao, khoang 70%, cho thay céc loai ve ray Issidae tai
hai khu vuc ndy c6 sy phan bd tuong d6i giong nhau. Piéu nay co thé lién
quan dén diéu kién sinh thai dong dang giira hai dai d6 cao nay nhu nhiét do,
dd 4m, tham thuc vat chi va cdu trac sinh canh.

Nguoc lai, nhom mau tai do cao >700m hinh thanh mdt nhanh khac,
tuy van lién két v6i hai dai thip hon nhung ¢ muc twong ddng thap hon & rét,
v6i mirc d6 twong dong chi dat khoang 50%, phan anh su khac biét dang ké
vé thanh phan loai. Sy phan héa ndy c6 thé bat ngudn tir nhitng bién doi rd rét
vé moi trudong ¢ khu vyc nuai cao nhu nhiét o thép hon, d6 4m cao hon, tham
thuc vat dac trung va su xuét hién ctia céc loai dic hitu hodc chuyén biét theo
vung sinh thai.

Tuy nhién két qua so sanh trén chi phan anh duoc phan nao mbi tuong



46

quan gilra cac dai do cao khac nhau tai khu vuc nghién ctru do su so sanh phu
thudc chit ch& vao nhiéu yéu to lién quan nhu thoi gian thu mau, sinh canh
khu vuc lay mau...Vi vady can c6 nhiing nghién ctru bé sung dé hoan thién

hon.
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KET LUAN VA KIEN NGHI
KET LUAN

Pé tai da ghi nhan cho khu hé ve ray ho ray canh ngan Issidae & khu
vuc nghién cau gom 30 loai, 16 giéng thudc 4 toc (trong d6 con mot s mau
vat méi chi xac dinh tén khoa hoc dugc dén cap giéng).

Trong s6 30 loai ghi nhan tai khu vuc nghién ctru, c6 1 loai méi cho
khoa hoc, 9 loai méi cho khu vyc nghién ctiru dang dé dudi dang sp. Cac loai
nay co thé 1a loai méi cho khoa hoc, ching toi s& tién hanh nghién cau sau
hon trong thoi gian toi.

Két qua phan tich do tuong dong thanh phan loai ve ray thuoc ho ray
canh ngan Issidae theo timg dai do cao khac nhau tai VQG Bach M4, thanh
phé Hué cho thay hai nhém d6 cao thap hon (0-300m va 300-700m) c6 mirc
do tuong déng vé thanh phﬁn loai kha cao. Ngugc lai, nhdém mau tai dd cao

>700m phan anh su khac biét dang ké vé thanh phan loai.
KIEN NGHI

Qua két qua nghién ctru trén, phan nao thay duogc su da dang vé khu hé
ve ray thuoc ho rdy canh ngan Issidae tai khu vuc Bic Trung B, viéc khao
sat va thu thap thém mau vat chic chan s& ting s luong loai trong danh luc
va c6 thé c6 thém loai méi cho Vigt Nam.

Do céc loai thudc ho ray canh ngan Issidae nay cé kich thudc nho dac
biét Ia cac loai thuéc toc Sarimini Wang, Zhang & Bourgoin, 2016 va toc
Kodaianellini Wang, Zhang & Bourgoin, 2016 c6 hinh thai cac loai khé giéng
nhau, viéc dinh loai doi hoi chuyén mén siu, nén c6 nhiing nghién ctru tiép

theo tap trung chuyén sau cho timg toc s& lam ting thanh phan loai trong ho.

Can tién hanh diéu tra theo céc sinh canh khac nhau dé danh gia duoc

su da dang cua khu hé ve rdy & day chi tiét hon.
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PHU LUC

M@t s6 hinh anh sinh canh, d$ cao tai cac dia diém nghién cieu

L

Hinh 3.13. Hinh anh sinh canh tai Rung dac dung Nam Quang Tri tai do cao
900-1000 m

Hinh 3.14. Hinh anh sinh canh tai VQG Vi Quang tai d cao 50-100 m



Hinh 3.15. Hinh anh sinh canh tai Tuyén duong vao thac P Quyén (VQG
Bach Ma4) tai d6 cao 1158 m

Hinh 3.16. Hinh anh sinh canh tai Tuyén Tri Sao (VQG Bach M4) tai 6 cao
344 m



S7

Hinh 3.17. Hinh anh sinh canh tai Tuyén Yes Hue Eco (VQG Bach M) tai d6
cao 152 m

Hinh 3.18. Hinh anh sinh canh tai duong 1én dinh Bach Ma (VQG Bach Ma)
tai do cao 1325 m
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Hinh 3.19. Hinh anh sinh canh tai duwong 1én Hai Vong Bai (VQG Bach M3)
tai d§ cao 1272 m
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Abstract

Two new planthopper species of the family Issidae, tribe Parahiraciini, are described
from Central Vietnam: Gelastyrella vuquangensis sp. nov. from Vu Quang National
Park in Ha Tinh Province, and Pseudochoutagus nuichuanus sp. nov. from Nui Chua
National Park in Khanh Hoa Province. Illustrations of habitus and terminalia of the new
species are given, as well as a distribution map and photographs of live specimens
and their habitat.

Key words: Biodiversity, Fulgoroidea, Indochina, taxonomy

Introduction

With more than 1,100 species in about 230 genera (Bourgoin 2025), the
family Issidae Spinola, 1839 is a large family of planthoppers (Hemiptera,
Fulgoromorpha) with a worldwide distribution. The family currently rep-
resents about 8% of the species of Fulgoromorpha. Despite recent progress
in the documentation of new taxa, the fauna of some major regions such as
tropical Africa, New Guinea and Australia, remain very poorly documented
(Gnezdilov and Fletcher 2010; Gnezdilov 2013; Gnezdilov et al. 2022; Constant
and Semeraro 2023).

The tribe Parahiraciini currently counts 23 species in 13 genera (Constant
and Pham 2024a, 2024b) in Vietnam, and several species were described or
recorded from North and Central Vietnam in recent years (Constant and Pham
2024a, 2024b).

Our study of Issidae in the collections of the Vietnam National Museum of
Nature and the Royal Belgian Institute of Natural Sciences revealed two new
species of Parahiraciini from Central Vietnam, in the genera Gelastyrella Yang,
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1994 and Pseudochoutagus Che, Zhang & Wang, 2011. The present paper aims
to describe these two new species and provide some information on their habi-
tat and biology, as a new contribution to the Vietnamese issid fauna.

Materials and methods

The specimens were captured by hand using small transparent vials with which
they were slowly covered or by sweeping the lower vegetation, bushes and low-
er branches of trees along forest trails.

The photographs of habitats and live specimens were taken with an Olympus
Tough 6 camera; some specimens were placed in a fine mesh cage when nec-
essary but in this case, it is mentioned in the caption. The collected specimens
were photographed with a Leica EZ4W stereomicroscope with integrated cam-
era, and the images were stacked with CombineZ software and optimized with
Adobe Photoshop CS3; all photographs are by JC. The distribution maps were
produced with SimpleMappr (Shorthouse 2010). The genitalia were extracted
after soaking the abdomen in a 10% solution of potassium hydroxide (KOH)
at room temperature for about 12 hours. The pygofer was separated from the
abdomen and the aedeagus dissected with a needle blade for examination.
The whole was thoroughly rinsed in 70% ethanol, then placed in glycerine for
preservation in a tube attached to the pin of the corresponding specimen. The
hind wings were glued with white glue on a small white cardboard rectangle
attached to the pin of the corresponding specimen.

The external morphological terminology follows O'Brien and Wilson (1985)
and for the terminalia, Bourgoin and Huang (1990), Gnezdilov (2003), and
Gnezdilov et al. (2014b). The metatibiotarsal formula gives the number of
spines on (side of metatibia) apex of metatibia / apex of first metatarsus / apex
of second metatarsus. The terminology of the wing venation follows Bourgoin
et al. (2015). The higher classification follows the most recent one as published
by Gnezdilov et al. (2022).

The measurements were taken as in Constant (2004) and the following
abbreviations are used:

BB maximum breadth of the body

BF maximum breadth of the frons

BTg maximum breadth of the tegmen

BV maximum breadth of the vertex

BW maximum breadth of the hind wing

LF length of the frons at median line

LT total length (apex of head to apex of tegmina)
LTg length of the tegmen

Lv length of the vertex at median line

LW maximum length of the hind wing

Abbreviations used for the collections:

RBINS  Royal Belgian Institute of Natural Sciences, Brussels, Belgium
VNMN  Vietnam National Museum of Nature, Hanoi, Vietnam
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Other abbreviation:

ss sensu stricto

Taxonomy

Family Issidae Spinola, 1839
Subfamily Issinae Spinola, 1839
Tribe Parahiraciini Cheng & Yang, 1991

Subtribe Parahiraciina Cheng & Yang, 1991

Type genus. Parahiracia Ouchi, 1940 (junior synonym of Fortunia Distant, 1909).

Genus Gelastyrella Yang, 1994

Gelastyrella Yang, 1994 in Chan & Yang, 1994: 90. Type species: Gelastyrella
litaoensis Yang, 1994, by original designation.

Diagnosis. The genus Gelastyrella can be differentiated from the other genera
of Parahiraciina by the following combination of characters (based on Zhang
et al. 2020):

(1) the frons about as long a wide, with median carina and a transverse carina
under the dorsal margin;

(2) the tegmina tapering towards apex, with vein ScP+R forked near base, MP
3-branched with first fork around midlength and CuA unforked;

(3) the tri-lobed hind wings (with A2 lobe reduced);

(4) the first metatarsomere with a dense pad of spines ventrally, in addition to
spines of the apical margin;

(5) the ventral lobe of the periandrium strongly expanded basiventrad in
rounded lobes;

(6) the aedeagus with one pair of lateroventral processes and well developed
suspensorium.

Note. According to Zhang et al. (2020), the genus Gelastyrella differs from
the genus Thabena Stal, 1866 by the male genitalia with a well-developed sus-
pensorium (suspensorium small in Thabena), and the ventral lobe of the peri-
andrium strongly convex in lateral view (straight in Thabena). The two genera
had been previously synonymized by Gnezdilov (2009, 2015), but we follow
here the most recent classification. Several undescribed species from South-
East Asia are present in the collections (Constant and Pham unpublished),
which, together with additional molecular data, could help to refine the status
of these genera in the future.

Species included (distribution).

Gelastyrella litaoensis Yang, 1994 (China: Hainan, Fujian, Guangxi; Taiwan;
Vietnam: Hoa Binh, Ninh Binh, Quang Tri, Thanh Hoa and Thira Thién-Hué

ZooKeys 1257: 1-24 (2025), DOI: 10.3897/z0o0keys.1257.155185 3
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provinces — Chan and Yang 1994; Gnezdilov et al. 2014a; Gnezdilov 2015;
Constant and Pham 2024b).
Gelastyrella vuquangensis sp. nov. (Vietnam: Ha Tinh Province).

Gelastyrella vuquangensis sp. nov.
https://zoobank.org/4D5481ED-2F5B-43B2-8812-44449EQ0E653D
Figs 1-8

Type material. Holotype &, VIETNAM * Ha Tinh Province, Vu Quang National Park.,
near Khe Ché station; 18°22'38"N, 105°18'41"E; 13-15 Jul. 2023; J. Constant,
J. Bresseel and L. Semeraro leg.; |.G.: 34.661; RBINS.

Paratypes, VIETNAM * 8 33, 15 @ Q; same data as for holotype; RBINS * 8 4,
29 9;HaTinhProvince,VuQuangNational Park,nearKhe Ché station; 18°22'38"N,
105°18'41"E; 13-15 Jul. 2023; Trung T. Vu and Hoai T.T. Nguyen leg.; VNMN-E.
000.016.100-VNMN-E.000.016.109; VNMN.

Diagnosis. The species is externally rather similar to G. litaoensis Yang, 1994
(seeillustrations in Constant and Pham 2024b: figs 19-21) but it is shorter (on
average, &: 6.8 mm, Q: 7.4) than the Vietnamese specimens of G. litaoensis
(on average, &: 8.1 mm, Q: 8.9), and it is generally paler than G. litaoensis; it
shows gonostyli with a short posterior lobe and a short, wide capitulum in lat-
eral view (lobe and capitulum elongate in G. litaoensis); the periandrium of the
male shows moderately developed basiventral lobes (lobes massive, strongly
projecting anteriad in G. litaoensis); the lateroventral processes of the aedea-
gus are strongly curved mesad in distal portion, ventrally overlapping (more or
less parallel in G. litaoensis); the process of sternite VII of females is apically
emarginate in middle (rounded in G. litaoensis).

Description. Measurements and ratios: LT: & (n =9): 6.8 mm (6.6-7.2); Q (n =9):
7.4(7.2-7.5). LT/BB = 1.6; LTg/BTg = 2.1; LW/BW = 1.5; LV/BV = 0.5; LF/BF = 1.0.

Head (Figs 1A-D, 2A-D): vertex variegated brown, about twice as broad as
long in midline, with all margins carinate; anterior and posterior margins distinct-
ly curved, subparallel; lateral margins weakly curved, subparallel; disc excavate
with obsolete median carina. Side of head yellowish with darker area between
anteroventral portion of eye and anterior margin; anteroventral angle weakly
projecting anteriorly. Frons appearing weakly elongate and generally smooth,
variegated brown (darker than vertex) with blackish dorsal line between dorsal
margin and distinct subdorsal transverse carina; median carina extending from
dorsal margin down to rounded frontoclypeal suture; dorsal margin concave,
lateral margins distinctly sinuate. Clypeus variegated dark brown with paler me-
dian line (more or less distinct), weakly elevated medially. Labium brown with
last segment longer than broad, and shorter than penultimate. Antennae dark
brown; scape short, ring-shaped; pedicel subcylindrical.

Thorax (Figs 1A, C, D, 2A-D): pronotum variegated yellowish to greenish
brown; about 0.6 times as long as mesonotum in midline; anterior margin ca-
rinate, moderately, roundly protruding anteriorly between eyes; posterior mar-
gin curved, raised; no median carina but with impressed point on each side of
median line; lateral portion behind eye very narrow, laminate; blunt, pale yel-
lowish tubercles scattered on outer margin of paranotal lobes; paranotal lobes
broad, brown in outer portion, pale yellowish in inner portion and with darker
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1.mm

Figure 1. Gelastyrella vuquangensis sp. nov., holotype & (RBINS). A. Habitus, dorsal; B. Habitus, ventral; C. Habitus, lateral;
D. Habitus, anterolateral; E. Metatibia and metatarsus, ventral; F. Distal portion of metatibia and metatarsus, ventral view.
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2mm F

Figure 2. Gelastyrella vuquangensis sp. nov. A—E. Holotype & (RBINS). A. Head and thorax, dorsal; B. Head and thorax,
lateral; C. Frons, perpendicular; D. Head and thorax, anterolateral; E. Right hind wing; F. Paratype ¢ (RBINS), terminalia.
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1 mm

Figure 3. Gelastyrella vuquangensis sp. nov., holotype & (RBINS). A. Pygofer and anal tube, lateral; B. Gonostylus, lateral;
C. Idem, dorsal; D. Idem, caudal; E. Pygofer and anal tube, caudal; F. Idem, dorsal; G. Idem, posterolateral; H. Gonostylus,
posterolateral.
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aed. 55

suspensorium

laterovent.
proc.

1mm

Figure 4. Gelastyrella vuquangensis sp. nov., holotype & (RBINS), aedeagus. A, B. Lateral view; C. Lateroventral view;
D. Dorsal view; E. Laterodorsal view; F. Laterocaudal view; G. Caudal view; H. Ventral view.
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E

1Hll'|'l

Figure 5. Gelastyrella vuquangensis sp. nov., holotype & (RBINS). A-G. Periandrium; A. Lateral view (with suspensorium);
B. Laterodorsal view; C. Dorsal view (with suspensorium); D. Latero-posterodorsal view; E. Posterodorsal view; F. Caudal
view; G. Laterocaudal view (with suspensorium); H-L. Aedeagus ss; H. Dorsal view; I. Ventral view; J. Posteroventral
view; K. Lateral view; L. Laterodorsal view.
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Figure 6. Gelastyrella vuquangensis sp. nov. A-D. Live specimens in Vu Quang National Park, 14 July 2023.
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Figure 7. A, B. Habitat of Gelastyrella vuquangensis sp. nov. in Vu Quang National Park,
14 July 2023.

marking under eye, and with posteroventral angle rounded. Mesonotum varie-
gated yellowish to or greenish brown without distinct carinae; smooth, slightly
depressed before scutellum. Tegulae yellowish to greenish brown.

Tegmina (Figs 1A-D, 6): variegated yellowish to or greenish brown with
irregular brown markings (more developed in females), usually covered in
fine pruinous wax in live specimens; subcoriaceous with longitudinal veins
slightly darker than background, elevated and with a dense reticulum of weak
pale yellow veinlets; shape elongate and convex, about 2.1 times as long as
broad with sides broadly rounded, widest at basal 1/3; tapering towards nar-
rowly rounded apex. Postclaval margin nearly straight on most length, weakly
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notched at apex of clavus. Epipleuron present, moderate. Clavus closed,
reaching 2/3 of length of tegmen.

Venation: ScP+R forking close to base after rather short common stem,
ScP+RA and RP running more or less parallel to costal margin and not forked;
MP forked after moderate common stem, resulting vein MP, forked again fur-
ther; CuA simple, sinuate, more or less parallel to claval joint, then to sutural
margin and merging with latter before apex of tegmen; Pcu and A1 fused at
slightly beyond 2/3 of clavus, resulting Pcu+A1 reaching apex of clavus.

Hind wings (Fig. 2E): yellow-brown with distal portion of lobes Sc-R-MP-CuA
and CuP-Pcu-AT, and lobe A2 darker brown; venation darker than correspond-
ing background; wing deeply bilobed at CuP; costal margin distinctly bisinuate;
CuP-Pcu-A1 lobe broadly rounded along postclaval margin and about as wide
as Sc-R-MP-CuA lobe; both lobes approximately the same length, angularly
rounded at apex; A2 lobe narrow. Venation: longitudinal veins ScP-R-MP-Cu
well distinct; Pcu and A1 separated; numerous cross-veins; cross-veins delimit-
ing large cells between Pcu and A1; A2 lobe narrow.

Legs (Fig. TA-F): rather elongate and slender, yellowish to greenish brown
with metafemora, pro- and mesotarsi, and spines of hind legs, dark brown;
posterior margin of pro- and mesofemora with row of acute minute teeth.
Metatibiae with 2 lateral spines in distal half and 8 apical spines. First segment
of metatarsus with strong tooth on each side, and large ventral pad of micro-
spines in distal portion. Metatibiotarsal formula: (2) 8 / 2++/ 2.

Abdomen (Fig. 1B): yellowish to greenish with wide, darker band in middle.

Terminalia & (Figs 3-5): pygofer (Fig. 3A, E-G) about 2.0 times as high as
long in lateral view (widest in ventral portion), with anterior margin incurved
in dorsal portion and posterior margin more or less straight up to dorsal lobe
directed caudad; posterior margin dorsally deeply excavate (U-shaped excava-
tion wider towards base). Gonostyli (Fig. 3B-D, H) in lateral view, rather short
and robust, subtriangular, produced caudad in a short lobe rounded apically,
and moderately concave; capitulum massive, with rather short and wide neck,
spiralling up with lateral, more or less oblique, laminate projection, and apex
ended in oblique lamina directed cephalo-dorsomesad. Anal tube (Fig. 3A,
E-G) racket-shaped in dorsal view, more or less dorsoventrally flattened, with
basal narrow shaft representing 3/5 of length, nearly 2.4 times as long in mid-
line as wide (widest point in distal portion); distal rounded portion starting at
anal opening, convex with all margins downcurved; apical margin with round
ventral emargination in caudal view. Aedeagus (Figs 4, 5) symmetrical, strong-
ly recurved dorsad (in lateral view), with massive suspensorium consisting of
large, boomerang-shaped lateral parts linked by wide, flat connective in distal
portion (connective placed under aedeagus ss). Periandrium (Figs 4, 5A-G)
complex, basally with moderately developed lobes projecting ventrad, ventral
lobe rather simple, apically rounded, shorter than dorsal lobe; dorsal lobe in dis-
tal portion with lateral (external) arm-shaped processes directed cephalad and
apically bifid, mesolateral laminate processes projecting cephalad with anterior
margin sinuate and dorsal angle pointed; terminal portion mobile, articulated,
at rest covering subapical processes of aedeagus ss, strongly curved in lateral
view, anterior portion with two oblique laminae projecting laterodorsad (small
teeth on inner wall), posterior portion upcurved, ended in elongate, apically
rounded process (in lateral aspect), subtriangular in caudal view. Aedeagus ss
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(Fig. 5H-L) elongate, curved in lateral view, bifid along distal 2/3; subapical
strong, upcurved dorsal process on each shaft, slightly directed mesad in dor-
sal view; lateroventral processes strong, directed anteroventrad in lateral view;
in (postero)ventral view, sinuate in basal portion, then strongly curved mesad
(rounded right angle) and tapering to narrow point (distal portion overlapping
ventrally). Connective (Fig. 4A—F) well developed, elongate, curved, with mas-
sive tectiductus, more or less compressed laterally with large foramen.

Terminalia ¢ (Fig. 2F): hind margin of sternum VIl with large process
directed caudad, with lateral margins curved and posterior margin distinctly
emarginate in middle.

Etymology. The species epithet refers to Vu Quang National Park in Ha Tinh
Province, where the new species was discovered.

Biology. The specimens were found sitting on tree trunks and larger branches
covered in moss and lichen (Figs 6, 7). Their colouration makes them very cryptic
and difficult to spot in their habitat, and the insects seem very confident in their pro-
tection strategy, as they often will not move until touched. Despite the exceptionally
dry conditions in July 2023, the species was rather common around Ke Che station.

Distribution. Vietnam, Ha Tinh Province, Vu Quang National Park (Fig. 8).

Genus Pseudochoutagus Che, Zhang & Wang, 2011

Pseudochoutagus Che,Zhang & Wang, 2011: 63. Type species: Pseudochoutagus
curvativus Che, Zhang & Wang, 2011, by original designation.

Diagnosis. The genus Pseudochoutagus can be differentiated from all other
genera of Parahiraciina by the following combination of characters (Che et al.
2011; Constant 2021):

(1) head prolongated anteriorly by an elongate, straight, acutely pointed ce-
phalic process;

(2) vertex and distal half of frons with moderate median carina;

(3) sides of body rounded;

(4) metatibiae with seven apical spines;

(5) anal tube of male spatulate and with apical margin weakly emarginate;

(6) aedeagus with pair of long basiventral processes projecting cephalad
then reflexed and distally sinuate;

(7) pygofer subrectangular in lateral view, without posterior process.

Species included (distribution).

Pseudochoutagus curvativus Che, Zhang & Wang, 2011 (China (Hainan) -
Che et al. 2011).

Pseudochoutagus lindae Constant & Pham, 2024 (Vietnam — Constant and
Pham 2024b)

Pseudochoutagus nuichuanus sp. nov. (Vietnam).

Pseudochoutagus rubens Gnezdilov & Constant, 2012 (Vietnam — Gnezdilov
and Constant 2012).

Pseudochoutagus trungi Constant & Pham, 2024 (Vietnam - Constant and
Pham 2024b).
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Pseudochoutagus nuichuanus sp. nov.
https://zoobank.org/C7BCCA1C-357C-42E4-ABA1-375A79B8F7E2
Figs 8-15

Type material. Holotype &, VIETNAM * Khanh Hoa Province, Nui Chua Nation-
al Park, 30 Jun.-8 Jul. 2025; 11°46'28"N, 109°11'55"E; 50—-700m,; J. Constant,
J. Bresseel, L. Semeraro, Trung Thanh Vu leg.; VNMN-E.: 000.016.110; VNMN.

Paratypes, VIETNAM * 2 9 Q; same data as for holotype; VNMN-E.: 000.016.111-
112; VNMN -« 1 &; same data as for holotype; .G.: 35028; RBINS * 3 2Q; Khanh
Hoa province, Nui Chua National Park, 3—6 Oct. 2024; 11°46'28"N, 109°11'55"E;
50-700m elev.; J. Constant, J. Bresseel, L. Semeraro, Hoai T.T. Nguyen leg.; |.G.:
34893; RBINS.

Diagnosis. The species is closest externally to P rubens Gnezdilov & Constant,
2012 (see illustrations in Constant 2021: fig. 5), and P trungi Constant & Pham,
2024 (see illustrations in Constant and Pham 2024b: figs 28-30), but P rubens
differs by the dark, reddish brown body (variegated brown washed with yellowish
in P nuichuanus sp. nov.), and both P, rubens and P, trungi differ by the more robust,
relatively shorter and very weakly curved cephalic process (process more slender,
relatively longer and distinctly upcurved in distal portion in P nuichuanus sp. nov.).

Description. Measurements and ratios: LT: & (n =2):9.4mm; ¢ (n=5): 10.3 mm
(10.2-10.5). LT/BB = 2.5; LTg/BTg = 2.0; LW/BW =1.5; LV/BV = 2.8; LF/BF = 2.6.

Head (Figs 9A-C, 10A-D): strongly elongated anteriorly in a cephalic pro-
cess slightly sinuate with distal portion upcurved (in lateral view); vertex var-
iegated brown; distinctly longer in midline than broad before eyes (about 2.8
times), widening from base to anterior margin of eyes, tapering beyond eyes
to narrowly rounded apex, median and lateral carinae distinct but rather weak;
posterior margin moderately incurved. Side of head brown but coloured as ver-
tex on sides of cephalic process. Frons entirely blackish brown, distinctly dark-
er than sides of head and vertex, slightly coriaceous; lateral carinae reaching
apex, median carina distinct in distal 2/3; elongate, widest slightly anterior to
eyes, roundly tapering towards clypeal suture; clypeal suture distinctly rounded.
Clypeus black-brown, weakly elevated medially in distal portion. Labium brown
with last segment longer than broad, and shorter than penultimate. Antennae
dark brown; scape short, ring-shaped; pedicel bulbous.

Thorax (Figs 9A, C, T0A-D): pronotum coloured as vertex; about 2/3 the
length of mesonotum in midline; anterior margin weakly carinate, sinuate and
moderately protruding anteriorly between eyes, with peridiscal carinae indis-
tinct; posterior margin nearly straight; median carina obsolete; weak impressed
point on each side of median line; weak blunt, tubercles along anterior and pos-
terior margins; paranotal lobes (lateral view) moderately broad, with postero-
ventral angle rather narrowly rounded. Mesonotum coloured like vertex with
longitudinal carinae very weak and blunt; 2 weakly impressed points on disc; tip
of scutellum pale yellow. Tegulae brown.

Tegmina (Figs 9A-C, 14): variegated brown, washed with yellowish in basal
portion, irregular black transverse band just beyond midlength; at about basal
1/3, more or less distinct transverse band of white wax, apical 1/3 covered in
white wax, basal 1/3 with scattered small points of white wax; veins concolorous
except in distal 1/3, where dark brown; subcoriaceous with longitudinal veins
distinct (elevated in distal 1/3 of tegmen) and with dense reticulum of veinlets;
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@ Gelastyrelia vuquangensis sp. nov.
Qo Pseudochoutagus nuichuanus sp. r

Figure 8. Distribution map of Gelastyrella vuquangensis sp. nov. and Pseudochoutagus nuichuanus sp. nov.

shape elongate and convex with sides broadly rounded, widest around half-
length, about twice as long, as broad; narrowly rounded apically. Postclaval
margin widely rounded and notched at apex of clavus. Clavus closed, reaching
about 3/5 of tegmen.

Venation: ScP+R forking close to base after short common stem, ScP+RA
and RP single, running more or less parallel to costal margin in a large basal
portion; MP forked slightly before basal 1/3, resulting veins unforked, running
more or less parallel; CuA weakly diverging from claval joint; Pcu and A, fused
at distal 1/4 of clavus, resulting Pcu+A, reaching claval joint before apex of
clavus; dense reticulum of veinlets, especially after basal 1/3; veinlets distinctly
raised in basal 2/3 (adding to coriaceous aspect).

Hind wings (Fig. 10E): black-brown, slightly paler along costal margin in basal
half; venation concolorous (slightly darker); wing broader than tegmen and deep-
ly bilobed at CuP; costal margin sinuate; CuP-Pcu-A, lobe broadly rounded along
postclaval margin and about 1.3 times as wide as Sc-R-MP-CuA lobe, both about
the same length and apically rounded; A, lobe moderately reduced and narrow.
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Lmm : : E

Figure 9. Pseudochoutagus nuichuanus sp. nov., paratype ¢ (RBINS). A. Habitus, dorsal view; B. Habitus, ventral view;
C. Habitus, lateral view; D. Metatibia and metatarsus, ventral view; E. Distal portion of metatibia and metatarsus, ventral view.
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Figure 10. Pseudochoutagus nuichuanus sp. nov., paratype ¢ (RBINS). A. Head and thorax, dorsal view; B. Frons,
perpendicular view; C. Head and thorax, lateral view; D. Head and thorax, anterolateral view; E. Right hind wing.
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1 mm ¥

Figure 11. Pseudochoutagus nuichuanus sp. nov., holotype & (VNMN). A. Anal tube, lateral view; B—E. Pygofer and gono-
styli; B. Lateral view; C. Posterolateral view; D. Caudal view; E. Dorsal view; F. Anal tube, dorsal view; G-L. Aedeagus;
G. Dorsal view; H. Ventral view; I. Lateral view; J. Caudal view; K. Laterodorsal view; L. Lateroventral view.
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1 mm

Figure 12. Pseudochoutagus nuichuanus sp. nov., holotype & (VNMN). A-D. Periandrium; A. Lateral view; B. Lateroventral
view; C. Dorsal view; D. Caudal view; E-H. Aedeagus ss; E. Lateral view; F. Caudal view; G. Dorsal view; H. Ventral view.

Venation: longitudinal veins ScP-R-MP-Cu well distinct; Pcu and A, separated,
numerous cross-veins; A, rather weak.

Legs (Fig. 9A—E): moderately elongate, slender; yellow-brown with pro- and
mesotarsi and distal portion of metafemora, brown; spines of hind legs apically
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1 mm

Figure 14. Pseudochoutagus nuichuanus sp. nov., live specimen in Nui Chua National
Park, 4 October 2024. A. In situ on tree trunk; B-D. Photographed in cage.
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Figure 15. Habitat of Pseudochoutagus nuichuanus sp. nov. in Nui Chua National Park, 4
October 2024. A. Dry area; B. Evergreen forest.

black; femora wider than corresponding tibiae; metatibiae with 2 lateral spines
in distal half and 7 apical spines. Metatibiotarsal formula: (2) 7 /9-10/ 2.

Abdomen (Fig. 9B): yellowish brown with dark brown mediobasal marking
(stronger on basal segments).

Terminalia & (Figs 11, 12): pygofer (Fig. 1T1B—E) about 2.2 x as high as long
in lateral view, with anterior and posterior margins subparallel, sinuate; subcir-
cular in caudal view; posterior margin with posterodorsal angle nearly right and
dorsal margin straight; in dorsal view, posterior margin very deeply and roundly
excavate. Gonostyli (Fig. 11B-E) (in lateral view) longer than high (without dor-
sal capitulum), tapering posteriorly in a distinct lobe narrowly rounded apically

ZooKeys 1257: 1-24 (2025), DOI: 10.3897/z00keys.1257.155185 21



Jérome Constant et al.: New Gelastyrella and Pseudochoutagus from Central Vietnam

and concave; capitulum with wide neck, directed posterodorsad, with distal por-
tion obliquely concave, smooth and ended in a tooth curved laterodorsad and
with outer margin under lateral laminate projection, strongly concave in caudal
view. Aedeagus (Figs 11G-L, 12) symmetrical, distinctly curved dorsad (in lateral
view), longer and wider than ventral lobe of periandrium; dorsal lobe of periandri-
um with narrow, tapering median process and with pair of posterolateral pointed
processes recurved cephalad, lateroventral margin distinctly sinuate and partly
covered by ventral lobe, together forming an incomplete tube around aedeagus
ss; ventral lobe of periandrium evenly widening posterior to lateroventral pro-
cesses of aedeagus, with apical margin rounded; aedeagus sensu stricto elon-
gate, bifid, with pair of massive, elongate lateroventral processes evenly curved
mesocephalad, originating slightly beyond half length, more or less regularly
tapering to narrowly pointed apex not reaching base of aedeagus. Connective
elongate, weakly curved, with massive tectiductus with dorsal crista. Anal tube
(Fig. 11A, F) dorsoventrally flattened, in dorsal view spatulate with apical margin
roundly emarginate (bisinuate), about 2.0 x as long in midline, a wide; basal por-
tion narrow, widening to strong sinuation at level of anal opening; distal portion
weakly, roundly tapering to lateroposterior rounded angles; in lateral view, strong-
ly curved near base, then nearly straight; anal opening at about midlength.

Terminalia < (Fig. 13): hind margin of sternum VIl with massive, rather short,
apically rounded median process.

Etymology. The species epithet nuichuanus refers to Nui Chua National Park
in Khanh Hoa Province, where the new species was discovered.

Biology. One specimen was found sitting on a tree trunk in a rather dry area
(Figs 14A, 15A), and the others were swept from dense bushes (Fig. 15B) in
subtropical evergreen forest. When disturbed, they tend to run to escape, to the
other side of the trunk they sit on, rather than to jump away.

Distribution. Vietnam, Binh Thuan Province, Nui Chua National Park (Fig. 8).
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