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TOM T AT: Loai tuyén tringSteinernema guangdonger®&i, Fang & Zhou, 2004ugc ghi nHin méi
cho Viét Nam trén o sd phan tich hinh thai v@ic trung phani vang ITS-rDNA dia ching tuyén tring
Steinernemal X (S-XT) phan 4p tir mau dit ¢ Xuan Tach, BS Trach, Quing Binh, @m 2004. Nhin
chung, cling tuyén trung S-XT ghng Wi md t gbc cia loai Steinernema guangdongerdieyc mo & tir
Quang Bong, Trung Qdc. Ngai trir con cai th he 1 c6 kich tixoc 16n hon, mau thuduoc ¢ Viét Nam co
cacdic treng hinh thai nh: c6 8dwong ving bény 4u tring é@m nhém, cé du trac rip vulva kép va
phan sau vulva nhd |én; gai giatuchng ddi, mau nau, cdiu tron (manubrium)é/phia tirée. Vé hinh
thai va phantt loai S. guangdongensuoc nhém loai “glaseri” ¥i dic trung chéu daiau tring éam
nhiém tir 1055 pmdén 1063 um va 8uong bén.
Tir khéa: Steinernema guangdongenphin loai hoc, 28S rDNA sequenceyyén trung ky sinh gay bénh
con trung, Viét Nam.
MO PAU trung hinh thai va phanitcia ching tuyén
trung Stemernem&p XT Viét Nam, nhoém tac
Tuyén tring ky sinh gay dnh con tring gia @4 xac dinh duoc tén khoa bc Ia
(Entomopathogenic nematodes, EPN)thi2  Steinernemguangdongens®iu, Fang & Zhou,
giong Steinernema(ho Steinernematidae) va 2004. Pay la loaida dugc phat hén va md 4

Heterorhabditis (ho Heterorhabditidae). Cac dau tién &i Quang Pong, Trung QAc va nay

loai tu;én trung @a 2 gbng nay thrc chit 1a
nhing t(),hqp sinh lvc cdong sinh Wi cac loai vi
khuan giong Xenorhabdusa Photorhabdusén

chung wra ky sinh wa gay 8nh cho c6n trung.

Do dic trung ndy ma cac loai tép tring EPN
khdng nlirng chi la céc thiéndich tr nhién ma
con duoc sr dung nhr cac tac nhan sinhoh
trong phong ik sau knh hai cay tong [5].

Do tim quan tong aia tuyén tring EPN
trong thrc tién, viéc nghién éu diéu tra EPN
duoc tién hanh mnh n® tai nhidu nueéc va
nhiéu khu wrc khac nhau. Chaéén nay,da phan
lap duoc hang nghin aing EPN thdc nhiéu
ving trén tk giéi, trongdoé da xacdinh dugc 69
loai tuyén trung ky sinh gay dnh con trang,
trongdo, c6 55 loai théic gibng Steinernemaa
14 loai thc gibng Heterorhabditig[7].

O Viét Nam, niic di nhém tugn tring EPN
méi duoc nghién éu gin day, nhing da ghi
nhan dugc 44 ching thusc 16 loai tugn tring
gibng Steinernemay 12 inh [7]. Ngoai ra, c6
hang clic ching Steinernemaa dugc phéan 4p
nhueng chra xacdinh dugc tén khoa bic. Trong
nghién @u nay, dra trén Kt qua phan tichdic

loai nayciing duoc ghi ntin tai Viét Nam.

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Phan lap va nhan nuéi tuyén tring

Chang tuyén‘ trng SteinernemaXT (S-XT)
duoc phan 4p bing ky thuat bay moi [19] 1a au
trung hrém sap én (Galleria mellonellg tur
mau dat thu @i x& Xuan Tach, huyn B6 Trach,
tinh Quing Binh, mm 2004.Vi tri thu nmau:
106’22 kinh do Dong va 1739’ vi 6 Bac. Po
cao So ¥i mat nudc bien [a 9,0 m.

Au truing lrém sép &n (GM) twi 4 co kibi
lwong trung binh 1,3 + 0,1g/10 cé&thiuvoc sin
XUt trong phong thi nghim bing thic in nhan
tao [1]. GM ding la ngén vat liéu dé nhan nudi
tuyén tring EPN phc vu cho cac nghiénia vé
sinh hc. Tuyn trung EPNduoc nhan nudi
in vivothuong xuyén trén GM, i gian 3 thang
va o quin & nhiét do 14°C trong méc sach
[7].

Nghién afru dic diém hinh thai

Con duc va con céi thong thanh th he 1

cung \i au tring @am nhém (1J) dugc thu theo
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phuong phap aa Nguyen & Smart (1994) [8]. giita aia thrc quan. Tuyén sinh dic rd rang, tinh
Saudo duoc xi ly lam mit nuéc theo quy trinh  hoan cé dngdon va dip khic ¢ phia ling. Gai
Seinhorst (1959) [11] va cho bi tiéu kin @  sinh dic chin, twong ddi cong, than éng, dau
dinh theo plrong phéap 6a Cobb [3].Po, & tron va ngn. Gaidém kha png, ddu cong ¢
tuyén trang drdi kinh hén vi Olympus CH2 phia luing (hinh 2F). Khéng c6 cantudi. Phin
dugc trang b 6ng 8. Cacdic diém hinh thai sau © thé cé 25 nha sinhwt phan b nhr sau:
cia tuyn tring dwoc mé & va so sanh theo mét nha sinh dc I6n nim truéc bung; 4ddi nha
Hominick et al. (1997) [4]. sinh dic nh hon nim ¢ phén bén ling, phia sau

Phan tich phan fr 16 sinh dic va 8d6i ndm ¢ phan bung bén, phia
truéc 16 sinh dic. Tuyén trung dyc va tuyén
trang cai thé hé 2 nhin chung & hinh thai va kich
thuéc gidng conduc thé hé 1.

Con céi tl hé 1: kich thréc con cai ludn
lén hon condyc. Co thé con céi twong thanh
thuong cong ¢ phia ung khi xr ly nhiét. Lép

v6 cutin nlin. Pau tron, khdng phan & voi

DNA viing ITS (ITS-rDNA) @a tuyén triing
dugc tch chit trong dung ¢ch WLB (50 mM
KCI, 10 mM Tris-Cl pH 8,3, 1,5 mM Mgg|l 1

mM DTT, 0,45% Tween 20, Protease K 60

pi/ml) va duoc khiéch dai bing PCR, & dung
Tag DNA Mastermix 2X (Qiagen)dv cap moi
18S (5-TTGATTACGTCCCTGCCCTTT-3)

va 26S (5-TTTCACTCGCCGTTACTAAGG- Phan than, viing mdi ing haic hoi Iom, dinh

3). Chu trinh PCR (Eppendorf Mastercycle

theo cac bgc: bién tinh 94°C trong 3 phut;ép

theo la 35 chu k 94°C trong 30 gidy, 55°C

trong 30 giay va 72°C trong 1 phat;aeietng
chu trinh Kt thic ¢ 72°C trong 5 phat. &

phim PCRduoc dién di trén gel agarose 1,5%

trongdém TBE (Tris - Borate - EDTA), sado,

dugc nhom Ethidium Bromide va quan s&

dudi busc séng 302 nm. dh DNA dic hiéu
dugc cit va tach cHit bing MinElute Gel
Extraction Kit (Qiagen). S phim DNA dugc
tinh sich hbing BigDye Terminator Cycle

Sequence Kit v3.14i Centri-Sep spin column

(Applied Biosystems) vaoc trinh tr trén ABI

)déu c6 6 nhi mdi tach & nhau. Thrc quan rd

rang, plan trugc caa thrc quan hinh to, phin
gita hoi phinh, déu hinh qu 1&. Vong thn
kinh bao quanh gim trén @Ga déu. LS bai tét
nam phia tdc vong thn kinh, & khoing gira
thyc quan. Hai bing tiig rim ddi xing nhau.
Vulva hinh khe, mépdl Ién va khongibi xirng

{va ¢ du tric rip vulva dng kép nib (hinh

2G). Vagina Bm xién \é phia trge. Budi ngin,
hinh chép, chiu daidudi nh hon chiéu rong @
thé tai hau mon. Tugn tring @i thé he 2 &
hinh thai gbng Wi thé hé 1 ch khéac ¢ kich
thudc (thé hé 2 nh hon thé hé 1).

Au tring @im nhiém: co thé duoc bao hc

3100 - Avant Genetic Analyzer (Appliedbdi [6p vo cutin mong aia twi 2, theong hoi

Biosystems).

Két qua phan tich trinhut nucleotide va so
sanh trong ddng (aligement) &i cac dr liéu
trinh tr tr GenBank bng chrong trinh BLAST
va ClustalX v1.81 [17]. Phan tich g lcai
phat sinh tugn trung theo phong phap
Maximum parsimony (MP) & chuong trinh
PAUP v4.0 [15] vA MEGA v4.0 [16].

KET QUA VA THAO LUAN

bic trung hinh thai
guangdongense (S-XT)
Con duc thé hé 1: @ thé thuong cé dng
hinh moc cau khix ly bang nhét. Lép wo cutin
nhin. Pau tron va phan bt rd rang i co thé.
L3 bai tét nim trege vong thn kinh, & doan

lodi Steinernema

cong & phia lung khi xr ly bang nhét. Pau
tron va pling, méng va Hu mén khép kin.
Thuc quan dai va kep, didu hinh qa I hoi léch
vé phia ling. Vong tln kinh rd rang vaim &
phin eo @a thyc quan. LS bai tét nam trude
vong thin kinh. Buong béng giita @ thé c6 8
duong rd rang va khimg céch dia cacduong
bing nhau (hinh 2E)Pudi dai, thing, cing
chép, fin clingdudi vudt nhon va khéng cé fu
dudi.

Pic diém chan loai

Vé hinh théi loaiS. guangdongenseiu,
Fang & Zhou, 2004 c6 cétac trang nhr: ving
bén @a 4u trung @m nhém c6 8duong bén,
hemizonid rd, &m ngang gia diéu thyc quan,
hyaline i rd va chém khaing hon 50% chéu
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dai duoi. Vulva aia con cdi th h¢ 1 ¢6 @u trc  ciing nhr cac chi s hinh thai irong trén it
nap doi (epiptygma) dbi xtng nhau, vagina mau Viét Nam (S-XT) cho thy kha trang bp
ngin, rim xién \é phia trée. Conduc thé hé 1 véi mo t gdc trén it mau & Quing Pong,
c6 mdt nhadon I6n va 11d6i nha sinh de. Bdi Trung Quc. ChH mot sd sai khac nb nhu kich
gai sinh d@c 16n, than éng, dau tron, c6 dim thudc con cai trén & mau Viét Nam bn hon
(velum) mdng. Gaidém hinh thugn. Ving bén (6.680-9.915um so véi 3.800-6.800um). Tuy
v6i 9 duong ré rang va thupc nhém “glaseri” nhién, kich tixgc con céi throng bén dong rit
[6]. Hién nay,¢ Viét Nam, clra c6 loai nao 16n ¢ cac qudn thé hay cac chng khac nhau.
thuoc nhom nay. Trong khi cac chsd hinh thai @aau tring ém
Pic diém hinh thai loaiS. guangdongense Nhiem thuong on dinh Wi d6 daodong it.

Hinh 1.Steinernema guangdongen(§XT)

Au tring @im nhém: H. Toan I co thé; C. Vlingdau; D. VUngduoi.
Conducthée hé 1: G. Toan b co thé; B. Vungdau; F.Vung duéi, gai sinh dyc va gai dém.
Con céi tle h¢é 1: 1. Toan & co thé; A. Vungdau; J. Vungdudi; E. Vung vulva.
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Hinh 2.Anh chup hién vi (x100) loaiSteinernema guangdonger(§XT)

Au tring @im nhém: A. Vingdau va thre quan; B. Vingdudi; E. Viing bén & 9 duong bén; H. Ving thc
quan 4u trong @am nhém thiy rd ti vi khuin odng sinh.Con dyc thé hé 1: C. Vungdau va thrc quan; F.
Viing dudi véi cau tric gaisinh duc va gaidém. Con céi th hé 1: D. Vangdau; I. Vangdudi; G. Vung vulva.

So sanh & do, cac ch sb do va dic trung
hinh thai @a loai S. guangdongensg€T véi cac
loai trong nhom glasert’ cho thiy, loai nay @n
gidbng wi loai S. longicauduntrong nhom. ¥
hinh théi,
trong di giéng loai S. longicaudumsong khac
biét véi loai S. longicaudunboi cac dic diém
riéng bét cia cau triic duong bén cua au tring
cam nhém, mép vulva khéngdi xing, co cau
trac epiptygma & con cdi vakhac biét boi cau

trac gai sinh duc ¢ con duc thé hé 1. Au trung
cam nhém & loai S. guangdongens® 8 duong
bén, trong khi loalS. longicauduntd 9 dudng
bén; gaisinh duc cua loai S. guangdongensi

loai tugn trung S. guangdongense con duc thé hé 1 dai fon va khdéng cong nho

loai S. longicaudumdau gai khéng gim manh
nhr loai S. longicaudum vulva aa loai
S. longicaudund con cai thé hé 1 khéng céciu
trac epiptygma kép, trong kletu triic epiptygma
¢ lodi S. guangdongens® ding kép.
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Bang 1 S5 do (morphometrics)i@ loaiSteinernema guangdonger(&XT)

Con cai Conduc X
. p p p p S
Cac chi s do Thé he 1 Th he 2 TR he 1 TH he 2
25 25 25 25 25
Chiéu dai o thé (L) 8181 + 808| 2797 + 255| 2081 + 185| 1063 +108| 1057 +51
(6680-9915) (2393-3472) (1763-2666) (882-1323)| (914-1129)
Chidu rong @ thé (W) 387+46 | 179+25 | 144+15 56 + 6 37+2
ong (316 - 473)| (131-232)| (112-176)| (42-69) | (33-40)
Chieu dai trdauden 16 | 127+24 | 105+12 | 134+13 | 848 79+3
bai tiét (EP) (88-168) | (77-124) | (112-173)| (66-99) | (71-85)
Chieu dai tr dau den 158+17 | 1328 126 +9 113+7 1105
vong thin kinh (NR) (123 - 200)| (113-150)| (111 -145)| (97 -128) | (101 - 123)
Chidu dai the quin (ES), 229%2L | 1807 173+8 149 + 7 134+4
ie q (200 - 278)| (164 - 196)| (163 -190)| (135 - 158)| (125 - 150)
Chiéu rong i hau mén 85+ 16 49+6 49 +2 36+3 23+1
(ABW) (59-112) | (37-59) | (44-53) | (29-40) | (21-24)
Chidu daidudi (T) 55 + 15 63+9 29+2 22+2 91+6
(35-85) | (38-81) | (25-33) | (18-29) | (80-102)
. 10+2 7+1 6+1 5+1
Chiéu dai méng (Lst) (6 - 14) (5-9) 5-7) (4-6) -
o 15+2 10+1 10+1 8+1
Chiéu rong migng (Wst) (11 - 18) 8- 11) 8- 11) (5-9) -
He s Ho% (H/L x 100) . : . . 5(}15’_15%')5
He 6 Vo6 (VILX 100) | - _’3521) ( > _’3537) . : .
Chieu dai tinh hoan ] ] 484 +60 | 309 +64 ]
(TES) (376 - 624) | (215 - 495)
Chiéu dai gai giao &u ] ] 93+4 68 +6 ]
(Lsp) (83-102) | (59 -87)
Chiéu rong gai giao éu ] ] 17 +2 13+1 ]
(Wsp) (15-20) | (10-16)
S 63+3 45 + 6
Chiéu dai gaidém (Lgu) - - (57 - 69) (36 - 67) -
Chiéu rong gaidém ] ] 8+1 7+1 ]
(Wgu) (7-9) (5-9)
He & a (UW) 21+3 16 +2 14 +2 19+2 28+2
~ (16-27) | (13-20) | (11-18) | (16-23) | (25-32)
. 36 +4 15+2 12+1 7+1 7+1
HE s b (L/ES) (30-43) | (13-19) | (10-15) | (6-8) (7 - 8)
He 5 ¢ (L) 155 + 36 45 +8 71+7 49 +7 12+1
- (95-238) | (33-75) | (62-86) | (39-69) | (11-13)
) 56 + 10 58 + 6 77+8 56 + 5 59 + 2
& s5 DY
HE s D% (EP/ES < 100) 4175y | (42_69) | (65-97) | (47-68) | (55-60)
) 241+64 | 172+34 | 460+50 | 388+60 89+5
& 5 EO
HE s B% (EP/T x 100) | 135 “408)| (132 - 267)| (377 - 556)| (286 - 559)| (76 - 98)
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bic trung phan ti sanh trinhit cho tHy, ching S-XT ¢6 & tuong
Vang trinh tr duoc giai ma aia ching S-XT dong cao (6i trén 97%) ¥i mau Fr‘mh_tg: chuan

c6 chéu dai 389 bp c6 thanh ph nucleotide cbng B trén Ger~1bank @ lodi Steinernema

nhe sau: 28,0% Thymin, 20,6% Cytosine guangdongensgma AY170341).

22,4% Adenin va 29,0% Guanidineétkqua so

99— S.anomali.AF192985
72 L S.arenarium.AY230160

i S.cubanum.AY230166
Lo 1001 s glaseri.AY230171
S.longicaudum.AY230177

72

— S.guangdongense.AY170341
al g guangdongense.XT
S.loci.GQ497740
S.aciari.AY787660

90

80

% — Skarii.GQ497742
62— 5 kushidai.GQ497741

51 S.unicornum.GQ497167
— S.scarabaei.FJ263673
L S.neocurtillae.AF122018
S.monticolum.AF122017
S.akhursti.DQ375757
— S.cholashanense.EF431959
80 L S.texanum.EF152568

94 76 ———— S.litorale. AB243441

i S.oregonense.AY230180
61— s kraussei.AY230176

80— S.intermedium.AY230172
100 L s.affine.AY230159
. L S.beddingi.AY603397
S.rarum.DQ221117
99— S.bicornutum.AF121048
] 90 L s.ceratophorum.AY230165

00— S.abbasi.AY248749

55 95 L s.thermophilum.EF431958
S.yirgalemense.AY748450
S.pakistanense.AY230181

i S.riobrave.AY230182
100L— s riobravis.AF192988

S.carpocapsae.GQ421615
S.scapterisci.AY230183

Hinh 3 Cay phat sinh aing loai cac loai trong gﬁng Steinernema
(s6 & goc la gia ti bootstrap ¥i 1.000 &n lay mau lai)
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Cay phéat sinh aing laai dung theo phong 6.

phap Maximum Parsimony tréry & so sanh
trinh tr vang ITS-rDNA ghi ma duoc aing thé
hién vi tri phat sinh ga ching S-XT din i
mau trinh tr chuin lodi S. guangdongensai
bootstrap support 91% (hinh 3} 85 nay cho

thdy, moi quan ¢ di truyén gira cac nhom loai 7

trong gbng Steinernemadi sy phan hoa kha ro
rét va phu lep véi 5 nhdm hinh thadugc phéan
chia theo chiu dai du tring @m nhém [7].
Loai S. guangdongengbudc nhém tugn tring
nhigt doi “glaseri” bao @m cac loai
S. longicaudatumphan b ¢ Trung Quc,
Viét Nam; loaiS. cubanunphan b & Cu Ba va
loai S. arenariumphan B ¢ vung Trung A
(Nga) [7]. V& quan 1§ ho hang thi loai nayimg
kha tach hit véi loai S. loci Phan, Nguyen &

Moens 200Xugc phat hén ¢ Ha Tinh. 9.

Loi cdm on: Cong trinh nghién i@ nay

dugc thyc hign trong khudn kb dé tai
106.12.40.69 do QuPhét trén Khoa hc va

Cong nglt quic gia(NAFOSTED) tai ty.

10.
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MORPHOLOGY AND GENETICS CHARACTERISTICS OF
Steinernema guangdongense Qiu, Fang & Zhou, 2004 FROM VIETNAM

Nguyen Thi Duyen, Nguyen Giang Son, Nguyen Ngoc Cha

Institute of Ecology and Biological Resources, VAST

SUMMARY

During survey on entomopathogenic nematodes camigidin 2004, a new record of the genus
SteinernemdS-XT) was isolated from a soil sample that ca#éecfrom Xuan Trach, Quang Binh province.
The morphological and molecular identification eK$ isolate have revealed scientific nameSasinernema
guangdongens®iu, Fang & Zhou, 2004. Generally, the specimeamfVietnam are similar to the original
description ofS. guangdongendgy having eight lines in the lateral fields ateidfive juveniles; the presence
of a small double flapped epiptygma, a small pitijecon the dorsal side of the tail tips and iterpinent
post-anal swelling part, which is typical f8t guangdongensén males, the spicules paired, brown color,
head (manubrium) of spicules with rounded antezimd, almost continuous with shaft, except bodytlemd
females at the first generation always larger. floephology, morphometrics and molecular characéon
based on Vietnamese specimens were supplementadfatathe redescription d8. guangdongensand
confirmed it belonging to “glaseri” group with thedy length of infective juveniles fluctuated beémel,055
pm and 1,063 um and eight lines in lateral fielde newly recorded species is also clos8.tlwngicaudum
which was also recorded from Vietnam but differeshf it by having another morphological structuretfaf
spicules apparatus, present of the paired epiptigntiae female and the numbers of the lateral $iefdthe
infective juveniles.

Keywords: Steinernema guangdongenstescription, 28S rDNA sequence, entomopathogeninatede,
Vietnam.
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