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TOM TAT

Lan d4u tién da xac dinh chi s6 LCsy cua 4 chung tuyén tring ky sinh gdy bénh con tring 1a S-PQ16
(Steinernema sp PQ16), S-CP12 (Steinernema loci CP12), S-XL3147 (Steinernema sangi XL3147) va H-
KT3987 (Heterorhabditis indica KT3987) trén sau quy (Zophobas morio) twong ting 1a 103; 165; 11 va 21 1s.
Két qua nay cho thdy doc luc cta 4 ching tuyén tring ban dia trén sau quy 1a kha manh, déc biét hai ching S-
XL3147 va H-KT3987 c6 doc lwe manh nhat d6i vé6i sau quy, voi gia tri LCsy twong g 1a 11 va 21 1Js. Ching
tuyén tring H-KT3987 c6 kha ning sinh san cao trén siu quy vdi san luong trung binh 96 x 10° 1s / sau. Tiép
theo 12 2 ching S-XL3147 va S-PQ16 véi san luong trung binh 1a 75 x 10° va 45 x 10° IJs / sau, trong khi
chiing S-CP12 ¢6 san lugng thdp nhit (28 x 10° IJs / 1 sau). Nhin chung, hiéu lyc gy chét cua ca 4 chung
tuyén trang EPN ban dia d6i vai sau quy 1a tt dén rét tot, san lwong thu duogc trén sdu quy & mic trong duong
s0 v&i buom sap 16n. Do vy, c6 thé dwoc st dung sau quy nhu con tring vét chu dé phuc trang doc luc cho
céc ching EPN hién ¢6. Véi uu diém vé& gia thanh sau quy c6 thé thay thé hodc sir dung luan phién véi budém
sap 16n dé ngan chan sy suy giam doc luc cac chung EPN.

Tir khéa: Tuyén tring ky sinh gdy bénh cén tring, khd ndng sinh san, sau quy, Zophobas morio, LCsg

GIOI THIEU

Sdu quy hay sau gao, con goi la siéu sau
(superworm) 14 4u tring ctia loai con tring cénh ctmg
Zophobas morio thugc ho Tenebrionidae, by canh cling
Coleoptera c6 ngudn gbe tir Nam My. Loai siu nay
dwoc nhap vao Viét Nam trong thoi gian gan day, chi
yéu dé nhan nuoi tw phét trong cac gia dinh lam thirc in
cho chim, ca canh. Trong tw nhién day 14 loai sau rat
pham an va c6 thé an thit 1in nhau néu bi bé doi. Mic
du nguy co gay hai cuia chung da dugc canh bao, nhung
ngudi dan van nhan nubi thuong mai hoc st dung. Do
sau qui d& nudi v6i sb lugng 16n, gia thanh ré va lai
khong tao kén nén di c6 mot sb nghién ctru sir dung
chtng 1am c6n trung vat chu trong thir nghiém véi EPN
(Dillman, 2012; Hallem et al., 2011; Shapiro-Ilan et
al., 2013).

Nghién ctru nay danh gia kha nang sinh san va doc
luc ctia mot s ching tuyén tring ky sinh gdy bénh con
tring (EPN) trén sau quy nhdm xem xét kha ning sir
dung sau quy trong viéc phuc ché doc luc ciia cac
chiing tuyén tring ban dia va kha ning sir dung sdu quy
trong nhan nudi in vivo céc chiing tuyén tring EPN.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu
Tuyén triing

Gom 4 chung tuyén tring, trong d6 3 chung S-
PQ16, S-CP12 va S-XL3147 thuoc gibng
Steinernema va ching H-KT3987 thudc gidng
Heterorhabditis. Py 1a cic chung tuyén tring ban
dia, mdi duge phan 1ap, nhan nudi va bao quan tai
Phong Tuyén truing hoc, Vién Sinh thai va Tai
nguyén sinh vét.

Sdu quy

Con co tén la sau gao hay siéu sau (superworm)
la 4u tring tubi 4 cua loai cbn tring canh cung,
Zophobas morio (Ho Tenebrionidae, B Coleoptera)
¢6 chiéu dai co thé khoang 3 - 4 cm.

Phwong phap

Thir nghiém véi 7 ndng d6 gy nhidm IJs 1a 40-
80-120-160-200-240-280 1Js/ 1 sau quy. Méi néng do
gay nhiém v6i 6 sdu dat riéng trong hop nudi cay 6
giéng co 1ot gidy loc (Whatman Nol) va b sung nudc
cho du 4m, thi nghiém dugc lap lai 3 1an. Cac dia nay
dugc theo ddi ¢ nhiét d6 phong (25 + 3°C) va am do
(80 + 5%). Séu chét duoc chuyen ra u 5-7 ngay dén
khi xuét hién 4u tring cam nhiém tudi 3 thi tién hanh
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dat bay nuéc (White trap) dé thu 4u tring cam nhiém
(IJs). Thoi gian dat bay nude la 5 ngay, s6 luong Us
thu mdi ngay dugc dém dudi kinh hién vi soi nbi
OLYMPUS SZ-12 biang hop dém chia 100 6.

Két qua thir nghiém duge xir ly thong ké theo
Anon (1988) trén co s& chuyén sb liéu sang dang
binh phuong cua logarite (log,). Phuong trinh tuong
quan (y = ax” + bx +¢) cho phép danh gia kha ning
sinh sén cua tuyén tring trong con trung vét chu véi
hé s6 twong quan bac 2 (R?) va ndng do giy nhiém
tdi wu / goodness-of-fit-test (Cabanillas and
Raulston, 1994).

KET QUA

Hiéu lwc giy chét siu quy Zophobas morio cia 4
ching EPN

Danh gia hiéu luc gay chét sau quy cta 4 ching
tuyén tring EPN (S-PQ16, S-CP12, S-XL3147 va H-
KT3987) dwoc tién hanh v&i 7 cong thirc nong do
gdy nhidm, tir 40 — 240 / 4u tring cam nhidm / 1 sau
va 1 cong thirc dbi chimg (chi dung nudc cit). S6
lwong sau chét dugc theo ddi hang ngay va két thic
sau 3 ngay theo doi. Két qua thi nghiém dugc trinh
bay & bang 1 cho thdy: Tat ca 4 chung tuyén tring
EPN ban dia Viét Nam déu c6 kha ning gy chét sau
quy, trong d6 chung S-X1.3147 va H-KT3987 c6 doc
lvc manh nhét duoc thé hién qua s6 sau qui chét
nhanh, ty 18 chét 16n hon véi ndng d6 gy nhiém nho
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nhit 12 40 s / sau. O ndng d6 giy nhidm 80 IJs
chung H-KT3987 c¢6 kha ning gy chét 100 % siu
quy 1a ty 1& 16n nhat trong cic chung thir nghiém.
Nhin chung & ca 4 ching EPN, ndng d6 gy nhiém
cang cao thi ty 18 gay chét sau qui cang 1on.

H¢ sb twong quan R* giita nong d¢ gdy nhiém
ban ddu vdi ty 16 sdu quy chét cua 4 chung S-PQ16,
S-CP12, S-XL3147, H-KT3987 lan luot la: 0,878;
0,6849; 0,6696 va 0,8897. Cac gia tri tuong quan kha
16n cho thay ndng do giy nhiém co lién quan chat
ché dén ty 1¢ sau quy chét. Phuong trinh hdi quy ta
¢6 thé tinh duge chi s6 LCs (n(‘“)ng do nhiém téi
thiéu gay chét 50 % sb sau thi nghiém) cia cac
chung S-PQ16, S-CP12, S-XL3147, H-KT3987 lan
luot la: 103; 165; 11; 21. Néu so sanh voi chi sd
LCspcua chung S-TK10 ¢6 LCsg béng 35 1Js trén sau
khoang, 12 trén sau to, 13 trén sau xanh budém tréng,
28 trén sau cubn 14 dau tuong, 1492 trén bo hung den
(S-TK10 duoc coi la mot chung c6 doc lyc manh co
tiém nang sir dung 1am thudc trir sau sinh hoc) thi 2
chung S-X1.3147 va H-KT3987 c6 doc lyc kha manh
v6i sau quy. Hai ching S-PQ16 va S-CP12 thi co
doc luc trung binh.

Két qua khao sat doc luc gdy chét 50 % (LCso)
cho biét doc luc ctia mot chung EPN, Tuy nhién,
theo Cabanillas, Raulston (1994) chi $6 LCs cling
phu thudc vao sinh khdi va phan tmg tw vé con tring
vat chi. Gia tri LCso cung cdp thong tin gitp lua
chon cac chung EPN va liéu 4p dung ché phdm sinh
hoc tuyén tring trong phong trir siu hai.

Bang 1. Hiéu lyc gay chét sau quy cGa 4 ching EPN sau 3 ngay gay nhiém (T= 25 + 3°C; H= 80 £ 5%).

Hiéu lwc gay chét (%) cta cac ching EPN déi v&i sau quy

Néng dé
S-PQ16 S-CP12 S-XL3147 H-KT3987
40 22,22 5,56 66,67 72,22
80 55,56 27,78 50,00 100
120 55,56 50,00 66,67 100
160 66,67 55,56 66,67 100
200 77,78 61,11 66,67 100
240 77,78 38,89 88,89 94,44
280 88,89 100 94,44 100
Doi chirng 0 0 0 0
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Hinh 1. D6 thj twong quan gilra ty 1& chét véi ndng dd nhidm clia cac ching EPN.

Bang 2. Twong quan gitka ndng dd gay nhiém va san lvong IJs clia ching S-PQ16.

Néng db (1Js)

S6 lwong IJs thu dwoc / 1 Sau

Trung binh Thép nhét Cao nhét
40 17 x 10° 11x10° 19x 10°
80 18 x 10° 15x 10° 21 x10°
120 45 x 10° 27 x 10° 69 x 10°
160 16 x 10° 14 x10° 24 x 10°
200 13x 10° 11x10° 21 x10°
240 8x10° 3x10° 10x 10°
280 5x10° 3x10° 9x10°

1033



Nguyén Hiru Tién & Nguyén Ngoc Chau
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Hinh 2. B4 thi twong quan gitra NDGN va san lwong IJs clia ching S-PQ16.

Kha ning sinh san cia mdt sd ching EPN trén
siu quy

Dé danh gid kha nang sinh san cua cic ching
EPN trén siu quy, chung toi trién khai thir nghiém véi
7 ndng d6 gay nhiém IJs 1a 40-80-120-160-200-240-
280 s / 1 sau. Két qua thi nghiém duogc thé hién trén
cac bang 2, 3, 4, 5 cho thdy ca 4 chung tuyén tring
EPN déu c6 kha nang sinh san kha t6t. San luong IJs
phu thudc vao kha nang sinh san cia ting chung ciing
nhur s6 lugng IJs gay nhiém ban dau.

Qua sé liéu thi nghiém thu dugc, budc dau da

xac dinh dugc san lugng IJs trung binh cao nhit cua
S-PQI6 trén mot sau quy la 45 x 10° (Bang 2), twong
{ing v6i nong d6 gy nhidm téi wu 1a 120 IJs / sau
quy. Chung S-CP12 c6 san lugng IJs thu dugc trung
binh cao nhét 1a 28 x 10 ¢ nong do gay nhiém 160
IJs / sdu quy (Bang 3). bay la ching tuyén tring co
san lugng 1Js thu dugc thip nhat trong cac ching thi
nghiém. San lugng IJs thu dugc trung binh cao nhét
clia chung S-XL3147 1a 75 x 10’ & ndng do gay
nhiém 80 1Js / sau quy (Bing 4). Rd rang, day la
chung c6 san lugng 1Js cao cach biét so vdi 2 chung
thudc giéng Steinernema (S-PQ16 va S-CP12).

Bang 3. Twong quan gitka ndng dd gay nhiém va san lvgng IJs clia ching S-CP12.

S6 lwong IJs thu dwee / 1 Sau

Néng db (IJs)

Trung binh Thép nhét Cao nhét
40 12 x 10° 9x10° 16 x 10°
80 18 x 10° 15x 10° 21x10°
120 19 x 10° 14 x 10° 30x10°
160 28 x 10° 18 x 10° 35x10°
200 14 x 10° 11 x 10° 28 x 10°
240 10 x 10° 8x10° 13 x 10°
280 4x10° 3.5x10° 7x10°
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y =-0.9747x? + 271.73x + 2714.3

S-CP12 R? = 0.79034
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Hinh 3 . B4 thj twong quan gitta NDGN va san lvong IJs clia chiing S-CP12.

Bang 4. Twong quan gitka ndng dd gay nhiém va san lvong IJs clia chiing S-XL3147.

S6 lwong IJs thu dwoc / 1 Sau

Nong dd (IJs)

Trung binh Thép nhét Cao nhét
40 37x10° 29 x 10° 46 x 10°
80 75x 10° 55 x 10° 90 x 10°
120 58 x 10° 39x10° 67 x 10°
160 49 x 10° 34 x10° 53x10°
200 48 x 10° 38x10° 63 x 10°
240 24 x 10° 18 x 10° 43x10°
280 11 x 10° 5x 10° 17 x 10°
y = -2.7455x? + 658.04x + 23000
S-XL3147 R? = 0.69724
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Hinh 4. D6 thj twong quan gitra NDGN va san lwong IJs cla chiing S-XL3147.
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Khéc v6i 3 ching Steinernema & trén, chung tuyén
triung Heterorhabditis (H-KT3987) c¢6 kha nang sinh
san cao hon nhidu, san luong 1Js thu dugc trung binh
cao nhat ciia chung H-KT3987 13 96 x 10° IJs / su quy
& ndng do gay nhiém 1a 40 IJs (Bang 5). Piéu nay dugc
giai thich do kich thudc ciia 4u tring cam nhidm cia

Nguyén Hiru Tién & Nguyén Ngoc Chau

ching ndy nhé hon nhiéu so véi kich thudc cta 4u
tring cam nhiém ciia cac ching Steinernema. Au tring
kich thu6c nho, manh la dac trung chung cua cac loai
tuyén tring glong Heterorhabditis, vi viy hau nhu cac
ching cua giéng nay déu co san lugng 16n hon so véi
cac chung Steinernema.

Bang 5. Twong quan gitka ndng dd gay nhiém va san lvgng IJs clia ching H-KT3987.

S6 lwong IJs thu dwoe / 1 Sau

Néng db (IJs)

Trung binh Thép nhét Cao nhét
40 96 x 10° 70 x 10° 156 x 10°
80 82x10° 65 x 10° 101 x 10°
120 63 x 10° 38x10° 75x 10°
160 49x10° 21x10° 60 x 10°
200 24 x10° 16 x 10° 28 x 10°
240 13x10° 6x10° 18 x 10°
280 12x10° 8x10° 17 x 10°
y =0.6176x2 - 580.65x + 121571
H-KT3987 R? =0.9813
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Hinh 5. D4 thi twong quan gitra NDGN va san lwong 1Js clia chiing H-KT3987.

San lugng cac chung EPN trén con trung vét chu
ngoai phy thudc vao sinh khéi vat chi (thong thuong
sinh khéi cang 16n san lwong IJs cang 16n) con phy
thugc kha 16n vao kich thudc cua du tring cam
nhiém, trong d6 kich thudc cang nhd thi san luong
cang 16n.

Chung S-XL3147 thudc loai Steinernema sangi
mot trong nhimg loai ¢ kich thudc du trung cam
nhlem trung binh, vi vay c6 san luong cao nhét trong
s6 3 ching thudc gidng Steinernema da thu ‘nghiém.
Trong khi d6 2 chung S-PQ16 va S-CP12 déu la cac
loai c¢6 4u tring cam nhiém kha 16n va san lugng ciia
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cac chung nay trén con trung vat chu vi vay ciing &
muc trung binh.

Céc két qua thu dugc c6 thé bude dau danh gia
kha ning sinh san ciia cac chung EPN. Xét vé& nong
d6 IJs gdy nhiém ban dau dé san sinh ra sb lugng 1Js
16n nhat thi S-CP12 can nhiéu nhat 160 1Js va c6 san
lwong IJs thu dwoc thap nhat 1a 28 x 10° Is /sdu quy.
Sau d6 dén S-PQ16 120 IJs véi san lwong 45 x 10°
1Js / sdu quy. S-XL.3147 1a 80 1Js vai san lugng 75 x
10° IJs / sdu quy. H-KT3987 cén it nhat 40 IJs va lai
cho san luong cao nhit véi 96 x 10° IJs / 1sdu quy
(Hinh 6).
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Hinh 6. So sanh san lwgng trung binh clia 4 chling tuyén trung EPN thi nghiém.

THAO LUAN

Kha ning sinh san cia tuyén tring EPN trén con
trung vat chu 12 mot trong nhiing chi tiéu danh gia
tiém nang sinh hoc ciia chung tuyén trang. San luong
16n nhét cua 4u tring cam nhiém (IJs) dugc sinh ra
trong x4c chét con tring vat chu bao gid ciing tuong
{ng v6i mot ndng d6 gdy nhidm nhit dinh — goi 1a
ndéng do gay nhidm tdi wu. Theo d6, san lugng IJs
dugc thé hién béng mot d6 thi hinh parabol ma dinh
dd thi tmg véi nf)ng do gay nhiém t6i wu va san
luong 1Js s& di xuong thip & cac ndng do gay nh1em
thip hon hodc cao hon so véi nong d6 gay nhidm tdi
wu. S6 luong IJs gdy nhiém ban diu khac nhau lam
anh huong dén san lugng thu hoach IJs. Khi ndng do
IJs gay nhiém ban dau qua it EPN s& khong tan dung
duoc hét ngudn thic an, ngugce lai ndng do gy
nhidm ban dau qua 16n s& dan dén viéc canh tranh
thirc an giita cac ca thé din dén khong hoan thanh
vong doi.

O Viét Nam ciing nhu trén thé gidi c6 rat nhidu
nghién ctru vé doc luc, kha nang sinh san, cling nhu
kha ning ky sinh gdy bénh ctia EPN (Nguyén Ngoc
Chau, 2008). Nghién ctru ciia Wang, Bedding (1996)
chi véi 2 au tring cam nhiém cta loai S
carpocapsae trén mot au trung budm sap 16n da thu
duogc khoang 150.000 4u tring cam nhiém (IJs). Lai
Pht Hoang va Nguyén Ngoc Chau (2003) da xac
dinh kha ning sinh san cua mot s chung EPN ban
dia trén 4u tring BSL, trong d6 chung S-TK10 1a
34,4 x 10° IJs v6i ndng do gay nhiém 70 IJs / BSL,

chung S-TX1 dat san lugng cao nhét 1a 55,8 x 10° IJs
v6i ndng do gay nhiém 60 1Js / BSL va chung H-
MP11 cho san lugng cao nhat 1a 180,8 x 10° IJs v&i
ndng d6 gy nhiém 50 IJs/ 4u trung BSL. Nhu vay,
so v6i két qua thi nghiém trén BSL thi két qua thu
duoc trén sau qui ciing c6 phan tuong duong. Ngoai
ra, Dillman (2013) da thir nghiém cho két qua hai
loai H. bacteriophora va S. carpocapsae thich hop
v6i nhiéu vat chi nhu: BSL (Galleria mellonella),
sau qui (Zophobas morio), mealworms (Tenebrio
molitor) va dé chiii (Acheta domesticus). Dul sao, hiu
hét cac nghién ciru trude day & Viét Nam déu tap
trung thir nghiém kha néng sinh san va djc luc cta
cac chung EPN trén BSL ma chua c6 céc nghién ctu
cu thé trén sdu quy.

Kha ning sinh san va déc lyc cia EPN phuy
thude vao nhiéu yéu to nhu: kha ndng sinh san cua
timg chung tuyén tring, s6 luong Ls gay nhiém, sy
min cam cia vat chu va sinh khéi cua vat chu. Viée
thtr nghiém kha nang sinh san va doc luc cua cac
chung EPN trén sau quy khong nhitng giup tim ra
duogc vat chu thich hgp cho nhan nuéi in vivo, ma
con gitp phuc trang cac ching EPN sau thoi gian dai
nhéan nudi trén 4u trung BSL c6 thé bi giam doc luc,
ddng thoi co thé so sanh doc luc va kha nang sinh
san gitta cac ching st dung trong thi nghiém véi
nhau trén sau quy.

KET LUAN
Lin diu tién di xac dinh chi $6 LCsy ctia bdn
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chung S-PQ16, S-CP12, S-XL3147 va H-KT3987
trén sdu quy tuong tng 1a 103; 165; 11 va 21 1Js. Két
qua nay cho thdy doc luc ciia 4 chung tuyén tring
ban dia trén sau quy 1a kha manh, dac biét hai ching
S-XL3147 va H-KT3987 c¢6 doc luc manh nhit doi
véi sdu quy.

Chung tuyén tring H-KT3987 ¢ kha ning sinh
san cao trén sau quy voéi san luong trung binh 96 x
10° IJs / sau. Tiép theo 1a 2 ching S-XL3147 va S-
PQ16 véi san lugng trung binh 1a 75 x 10° va 45 x
10° 1Js / sau, trong khi chiung S-CP12 ¢6 san lugng
thip nhat (28 x 10° IJs / sau).

Nhin chung, hiéu Iyc gay chét ciia ca bén ching
tuyén tring EPN ban dia ddi voi sau quy 1a tot dén
rat tot, san luong thu dwoc trén sau quy & muc tuong
duong so voi budm sap 16n. Do vy, ¢ thé sir dung
sdu quy nhu con trang vat chi dé phuc trang doc luc
cho cac ching EPN hién c6. Véi wu diém vé gia
thanh sau quy c6 thé thay thé hodc st dung xen k&
v6i budm sap 16n dé ngan chan su suy giam doc luc
cac chung EPN.

Loi cam on: Cong trinh dwoc hoan thanh trong
khuon kho dé tai VAST.PL.04/13-14 vdi tai tro kinh
phi cua Vién Han lam KH & CN Viét Nam.
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THE PATHOGENICITY AND REPRODUCTION OF SOME ENTOMOPATHO-GENIC
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(ZOPHOBAS MORIO) IN THE
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SUMMARY

As first time, the pathogenicity of four entomopathogenic nematode strains, e.g. S-PQ16 (Steinernema sp.

PQ16), S-CP12 (Steinernema spl. CP12),

S-XL314 (Steinernema

sp2. XL3147) and H-KT3987

(Heterorhabditis indica KT3987) on supperworm (Zophobas morio) were determined by the LCs, value with
103; 165; 11 and 21 UJs, respectively. These results showed high virulence of indigenous strains of
entomopathogenic nematodes, especially two strains, S-XL3147 and H-KT3987 were most virulent to
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superworm. In the aspect of reproduction capacity, the strain H-KT3987 had the highest yield with average of
96 x103 1Js / insect cadaver. The yield of strains S-PQ16 and S-XL3147 with moderate high with 75x103/1
insect and 45 x 103 1JS /1 insect, respectively while strain S-CP12 had the lowest yield with 28x103 1JS /1
insect. Overally, the lethal effect of 4 experimented EPN strains to superworm showed their pathogenicity as
good enough efficacy that compared with the standard insect host as great wax moth (Galleria mellonella).
These pathogenicity and reproduction capacity combined with some advantages as low cost and market
available convinced the superworm being as potential insect to alternative for great wax moth for the virulence
restoring and for maintenance culturing of EPN strains so far.

Keywords: Entomopathogenic nematodes, Steinernema, Heterorhabditis, superworm, Zophobas morio,
reproduction capacity
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