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TAO NOI SINH NHAN TAO| NAM BACH CUONG (Beauveria bassiana)
CHO BACH DAN CAMAL PE PHONG TRU ONG DEN (Leptocybe invasa)
GAY U BUGU

Lé Vian Binh, Ping Nhu Quynh, Pham Quang Thu
Trung tam Nghién ciru Bao vé rung - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Nam Bach cuong (Beauveria bassiana) 1a mét loai ndm ky sinh phd bién
d6i voi nhidu loai con tring. Cac ché pham tir nam B. bassiana da dugc
biét dén va sir dung rong rdi dé phong trir sinh hoc trong nong, 1am
nghiép. Nhiéu chung nam dugc nhan sinh khdi va san xuét thuéc trir sdu
sinh hoc & nhleu quoc gia. Loai nam nay da dugc phat hién song ndi sinh
tu nhién voi rat nhiéu loai thuc vat. Mot s0 nghién ciru da chi ra rang nam
Bach cuong (B. baSSIana) co the song ndi sinh nhan ‘tao voi mot so loai
thuc vat. Khi gay nhiém, soi ndm Xam nhiém, lan truyén va séng trong mé
. i . . ctia thuc vat. Cho dén ngay nay, nAm Bach cuwong dd dwoc ghi nhan sdng
Tir khéa: Noi sinh nhan ndi sinh nhan tao trén cac loai cdy nhu: Ngo, Khoai tay, Ca chua, Ca cao,
tao, Beauveria bassiana, Bong, Lua my va Chudi. Bai bao nay trinh bay thi nghiém tao ndi sinh
Eucalyptus_ camaldulensis, nhan tao nidm Bach cuong (B. bassiana) cho cdy Bach dan camal
Leptocybe invasa (Eucalyptus camaldulensis) dé phong trir loai Ong den (Leptocybe invasa)
gdy u buéu. Nhiém nhan tao nam Bach cuong duoc thuc hién theo 2
phuong phap: tudi bao tu ndng do 108CFU/ml vao hat giéng nay mam va
hat giong nay mam trén hé soi nam trong thoi gian 7 ngay. Két qua chi ra
rang sau 12 tuan nhidm nam nam Bach cuong song va ton tai trong 14,
chdi va than cay con Bach dan camal véi ty 18 76,7% dbi voi phuong phép
tu6i dung dich bao tur va 80,0% d6i voi phuong phap hat giong nay mam
trén hé sgi nim. Chiéu cao ctia ciy con nhim nam cao hon 33,2% vaty 1¢
bi hai giam 82,1% so v&i dbi ching cay con khong nhiém ndm. Mirc do bi
hai ctia ciy con nhidm nidm rat nho trong khi d6 cay khong nhiém nim bi
hai nang. Két qua nghién ctru trén mé ra mot trién vong méi trong phong
trir sau hai.

Establishing the entomopathogenic fungus Beauveria bassiana as an
artificial endophyte in Eucalyptus camaldulensis for the control of the
gall wasp Leptocybe invasa.

The fungus Beauveria bassiana is a common fungal parasite of many
arthropod species. The entomopathogenic properties of B. bassiana are
well-known and it is used widely in biological control strategies in
agriculture and forestry. Some strains of the fungus are mass-produced as
commercial biological insecticides in many countries. This fungus can live
as a natural endophyte in various plant species. Some studies have shown
that B. bassiana can survive as an artificial endophyte in several plants. Its
mycelium can infect, colonize and survive in plant tissues after artificial
inoculation. Until now, B. bassiana has been reported only as an artificial
endophyte of maize, potato, tomato, cocoa, cotton, wheat and banana.
Therefore, the aim of this study is to experiment B. bassiana as an
artificical endophyte of Eucalyptus camaldulensis for the control of the
gall wasp Leptocybe invasa. We established artificial inoculation of the
fungus as an endophyte in E. camaldulensis seedlings using two methods:
(1) geminated seeds were drenched with conidial solution with a
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concentration of 102 CFU/mI of B. bassiana, and (2) germinated seeds
were grown in a fungal mat of B. bassiana for 7 days. Results showed that
at 12 weeks post-inoculation, B. bassiana had colonized the leaves, shoots
and stems of the seedlings, with 76.7% of seedlings colonized using the
conidial solution on germinated seeds and 80.0% colonized using
germinated seeds grown in fungal mats. Height of seedlings colonized
with B. bassiana was increased by 33.2% compared to non-inoculated
control seedlings. Damage index scored for L. invasa on colonized
seedlings was reduced by 82.1% compared to control seedlings and the
damage severity of the colonized seedlings was also low, in the other
hand, the non-colonized control seedlings got high level of damage.

L. PAT VAN DE

Nam Bach cuong (Beauveria bassiana) dugc
biét dén 1a mot tac nhan giy bénh cho con
trung, ching c6 thé xam nhiém nhiéu loai con
trung gay hai thugoc bd Céanh vay
(Lepidoptera), by Canh ctiing (Coleoptera), bo
Canh mang (Hymenoptera) va ca b Canh ntra
cung (Hemiptera), b0 Hai canh (Diptera)
(Yoshinori va Harry, 1993). O nuéc ta nim
Bach cuong da va dang duoc st dung trong
phong trir Sdu rom théng va mot sb loai sau to
trong néng nghiép, cac san phdm tir ching
ngdy cang duoc phat trién thuong mai hoa va
c6 tén trong danh sach cac ché pham sinh hoc
phong trir sdu trong nong lam nghi¢p. Nhung
phﬁn l6n dugc st dung dudi dang bot hoac
dang dung dich dé phun truc tiép 1én con tring
va nhitng vi tri ma sau di chuyén qua. Phuong
phap nay khong mang lai hidu qua cao d6i véi
nhirng loai c6n tring giy hai sng trong than
cdy, vi kha ning tiép xuc ctia nim véi cac loai
nay rat thap. Véi loai Ong den (L. invasa) vi
tri gay hai 1a ngon, cudng va gan 14 bach dan,
pha trimg, su non va nhong sdng trong md
cua cay chu nén vi¢c sir dung thude hoa hoc va
sinh hoc trong phong trir s& gap nhidu kho
khan. Khi cac loai nim ky sinh con tring séng
noi sinh, tao ra cac hop chit héa hoc, tang
cuong kha nang khang sau hai cua cay chu.
Bing va Lewis (1991) da chi ra rang B.
bassiana da duoc nhiém vao cay ngd lam chét

hang loat sau duc than ¢ chau Au, trén khoai
tay (Jones, 1994), ca chua (Leckie, 2002), ca
cao va ngd (Arnold va Lewis, 2005) va trén
cay (Theobroma gileri) mét cay cung ho vai
ca cao (Evans et al., 2003). Posada va Vega
(2005) da thanh coéng khi nhiém nim B.
bassiana cho cdy con ca cao trong Ong
nghiém dé khang lai sau duc vo qua. Parsa va
déng tac gia (2013) di nhiém nam B.
bassiana cho cay Dau (Phaseolus vulgaris),
két qua cho thdy (B. bassiana) c6 trong 80%
cac bo phan dugc 1ay nhiém.

V61 kha nang ky sinh c¢on trung va dong vai
trd nhu mot loai nAm noi sinh B. bassiana mé
ra huéng di moi trong phong trir cac loai sau
hai trong ndng lam nghiép. Do vay chung toi
tién hanh thir nghiém viéc nhiém nim vao cay
Bach dan camal (Eucalyptus camaldulensis)
bang phwong phap tudi dung dich bao tir khi
gieo wom cay con va phuong phap nhiém nim
cho hat gidng ndy mam trén hé soi ndm trong
7 ngdy. Bai bao nay trinh bay két qua vé
phuong phap nhiém nim cho cdy va danh gia
hiéu qua phong trr Ong den gay u budu bach
dan cua cay duoc nhiém nim.

I VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Sau non Ong an 14 thong (Neodiprion sp.), trudng
thanh Cau ciu xanh (Hypomeces squamosus) va
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truong thanh Mot forni (Euwallacea fornicatus)
bi nhiém ndm Bach cuong.

Hat gidng Bach dan camal (Eucalyptus
camaldulensis).

2.2. Phwong phap nghién ciru

2.2.1. Phin ldp cdc chimg nim Beauveria
bassiana va tuyén chon chung co hiéu lyc cao
Cac mau con trung chét do nim B. bassiana
dugc thu thap tir rimg, trén co thé con tring
dugc bao phu 16p bot mau tring. Dung kim
khtr trung khéu nhe mét it bao tir dugc tach ra
va hoa tan trong 1 giot nudc vo tring trén phién
kinh, sau d6 ding que ciy cy dang zic zdc trén
moi truong thach khoai tay dextrose (PDA) cd
bd sung streptomycin 1%. Hop 1ong cdy nim
dugc dit trong ti dinh 6n 25°C, sau 2 - 3 ngay,
tach khuan lac riéng r& ra moi truong moi.

Tur cac chung phan lap duoc lua chon mot
chung manh nhat bang cach pha dung dich bao
tr nAm B. bassiana ¢ ba ndng d6 10°%10%:10%
(CFU/ml ) phun lan lugt 1én Ong den giy u
budu. Tién hanh dat cac dia petri c6 san mat
ong va 10 ong trudng thanh, mdi ching nim
thuc hién trén 2 dia Petri & 3 néng do khac
nhau nhu trén va cong thie dbi chimg phun
nude cat (1ap 3 1an). Kiém tra va danh gia sau
2 - 4 ngay ty 1¢ ong chét do nam.

2.2.2. Phwong phdp nhiém nim Beauveria
bassiana vao Bach dan camal va danh gid
hiéu lyc phong trir Ong den

Nhiém nam bang phuwong phdp twdi: xt 1y hat
Bach dan camal bang cach ngdm trong NaClO
ndéng d6 0,5% trong hai phat, sau d6 chuyén
sang ngdm con 70% trong 2 phut. Cubi cing
rira qua 3 1an bang nudc cat vo trung. Gieo hat
vao 10 cat vo tring, dé ¢ nhiét do phong, tudi
nude vo tring dé duy tri d6 4m cho hat nay
mam. Phun dung dich bao tir ndm trén 16 cat
khi hat bit ddu nat nanh va nay mam. Phun
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1 1an/ngay lién tuc trong 1 tudn. Khi cdy duoc
4 - 6 1a chuyén ra trong trong bau dat vo tring.
Nhiém nam bang phwong phdp hat giong nay
mdm trén hé spi nam: Hat dugc khir tring cay
trén moi trwong nudi cdy md (Trigiano va
Gray, 2010). Sau khi cay duoc hai tuan tudi thi
tién hanh nhiém nim vao méi truong, sau 7
ngay dua cy ra huan luyén anh sang trugc khi
chuyén ra bau.

Danh gia hiéu luc phong trir Ong den cua cdy
con Bach dan camal dwoc nhiém nam
Beauveria bassiana

Kiém tra su ton tai ciia nim trong cdy sau 3
thang, lya chon nhimng cay da két hop véi kiém
tra sinh trudng va ty 1€ bi hai, mic d¢ bi hai
cia cac cdy con duoc nhim nidm va khong
duoc nhiém nim.

Phuong phéap phan lap mau nhu sau: Ldy mau
la & cac cong thuc rira sach, khir tring bang
NaClO 0,5% trong hai phut sau d6 rira qua con
70% trong 2 phut va rira lai ba lan bang nudc
cat vo trung. Cac mau 14 duoc cit nho kich
thudec 3 x 4mm dat vao moi truong PDA co
chtra khang sinh (tetracycline, streptomycin va
penicillin véi 2mg/lit mdi loai). Sau 4 - 6 ngay
kiém tra danh gia su xuat hién cua nim
B. brassiana.

Két qua danh gia kha ning khang ong cta cay
con duogc nhiém ndm B. bassiana & vuon wom
thong qua viéc diéu tra xac dinh ty 18 bi hai,
muc do bi hai va s liéu sinh trudng vé duong
kinh gdc (Do) va chiéu cao viat ngon (Hyp) cia
Bach dan camal.

Ty 1€ cay bi ong u budu hai dugc xac dinh
theo cong thuc:

P% =-""%100
N

Trong d6: n: 1a s6 cay bi ong hai, N: 1a tong s6
cay diéu tra.
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Cay bi hai trong cac cong thic dugc phan
cip cho ting cdy véi cac cp va tiéu chi

nhu sau:

Cép hai Chi tiéu phan cap
0 Cay khée manh, khong bi Ong den gay hai.
1 < 25% gan l4 va ngon, canh non bi Ong den gay hai.
2 25 - < 50% gan la va ngon, canh non bi Ong den gay hai.
3 50 - < 75% gan la va ngon, canh non bi Ong den gay hai.
4 2 75% gan la va ngon, canh non bi Ong den gay hai.

Chi sb bi hai binh quan trong 6 tiéu chuan
duoc tinh theo cong thure sau:

4
Z ni X vi
R=-">
N
Trong d6: R: chi s6 bi Ong den hai trung binh.
ni: s6 cay bi hai voi chi sb bi ong hai i.
vi: 14 tri s ctia cAp bi ong hai thi i.

N: tong so cay diéu tra.

ML KET QUA NGHIEN CUU

3.1. Két qua phan lap va tuyén chon chiing
nam Beauveria bassiana

T cdc mau sau bi nhiem nam da phan lap

dugc 3 ching nidm ky hiéu 1a Bbl, Bb2 va
Bb3. Trong nudi ciy thuan khiét, téc d6 sinh
trudng cua cic chung nim 1a khac nhau va
ching ndm Bb3 sinh truéng nhanh nhat. Nam
B. bassiana (chung Bb3) bao tir tap trung két
lai thanh khdi tron, khéi nay dugc tao thanh
boi nhitng té bao sinh bao tir dinh hinh cau,
c6 cudng bi kéo dai thanh hinh zic zic khong
déu sau mdi bao tr dinh duge sinh ra. Bao tu
dinh hinh ciu dén gan ciu dwong kinh 1 -
3um (Hinh 1). Soi ndm mau tring, ngan, chiéu
ngang khoang 3 - um, mang nhiéu cudng sinh
bao tir va bao tir, sgi ndm moéng moc sat moi
truong, moc theo hinh toa déu, bé mat tron va
c¢6 nhiéu bot (Hinh 2).

Hinh 1: Béo ti dinh ctia nAm B. bassiana

Bao tir cia nAm B.bassiana c6 kich thudc nho,
s6 luong 16n va sinh truéong nhanh. Do vay, c6
nhiéu thuan loi trong viéc st dung nam dé

Hinh 2: Soi ndm trén moi truong PDA

nhan nudi voi sO luong 16n st dung trong
phong trur sau hai.

4221



Tap chi KHLN 2016

Lé Van Binh et al., 2016(1)

Tién hanh thi nghiém kiém tra hi€u lyc cua
nam voi Ong den trudng thanh ¢ cac nong do

bao tir khac nhau. Két qua thu dwoc va tinh
toan trinh bay & bang 1.

Bang 1. Ty 1¢ chét cua Ong den trudng thanh sau khi phun nim B. bassiana

T Chiing khuan Néng db Ty Ie Ong den trwéng ‘thanh chét (%) \
Sau 2 ngay Sau 3 ngay Sau 4 ngay

10°CFU/mI 3.2 44,7 88,0

1 Chiing Bb1 10°CFU/mI 3,0 58,0 95,3
10"°CFU/mI 3,0 72,0 97,3
10°CFU/mI 2,5 49,3 91,3

2 Chuing Bb2 10°CFU/ml 2.2 57,3 97,3
10"°CFU/mI 2,2 73,3 98,0
10°CFU/mI 2,2 48,7 96,0

3 Chuiing Bb3 10°CFU/ml 1,5 62,0 100
10*°CFU/mI 15 77.3 100

4 Déi chirng (nwdc cét) 1,5 6,0 17,8

Tir két qua bang 1 cho thay sau hai ngay dau
phun nim ty 18 Ong den trudng thanh chét & ca
ba chung khong c6 su chénh léch nhiéu véi
nhau va véi d6i chuing. Sang ngdy thi 3 sb
luong Ong chét ting dang ké, mic du gitta cac
chung ndm chua c6 su sai khac rd rét nhung so
véi d6i chung thi c6 sy khac biét hoan toan.
Sau ba ngay, ndng do phun ciing cho thiy sy
khac biét r0 rang, & mat do bao tur nidm B.
bassiana cang cao s6 luong Ong chét cang
1én. O mét d6 10°CFU/ml ty 1& ong chét trung
binh dao dong 14 44,7% dén 49,3%; & mat do
108CFU/ml 1a 57,3% dén 62,0%, trong khi do
& mat d 10°CFU/mI 12 72,0% dén 77,3% con
& cong thirc ddi chung ty 1& ong chét thip
trung binh 13 6%. Dén ngay thir 4 sb luong
Ong sbéng khong con nhiéu, ty 1& ong chét &
cac chung déu ¢ mirc cao dén rat cao tir 88,0%
dén 100%. Tuy nhién, phun ching ndim Bb3 &
mat d6 10°CFU/mI va 10"°°CFU/mI khong con
mot ca thé ndo sdng sot, con & cong thire ddi
chtng s6 lugng Ong chét 1a 17,8%. Trong cac
chung nam thir nghiém, ching nim Bb3 ¢
hi€éu qua manh nhat va tot nhat & néng do
108CFU/mI va 10" CFU/ml, ong chét sau 4
ngdy, nim B. bassiana phat trién bao phu
toan bo co thé. Do vay chung Bb3 1a ching sé
duoc lua chon dé lam thi nghiém nhiém cho
bach dan.
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3.2. Panh gia hiéu qua phwong phap nhiém
nim Beauveria bassiana vao Bach dan camal
Sau 4 tuan nhiém ndm B. bassiana cho cay
Bach dan camal bang 2 phuong phap (tudi
nam hat gidng nay mam va hat gidéng nay mam
trén hé soi ném), kiém tra sy ton tai ctia ndm
trong 14 cdy bach dan, két qua thi nghiém chi
ra rang viéc nhiém ndm bang hai phuong
phép: tudi bao tir ndng d6 10°CFU/ml vao hat
gidng nay mam va hat gidng ndy mam trén hé
soi nam trong thoi gian 7 ngay déu thu duoc
két qua tot. Phuong phap tudi dat ty 1& nhidm
nam 76,7%, trong khi d6 ddi véi phuong phap
hat giéng nay mam trén hé soi ndm dat ty 1€
80,0%, cao hon khong dang ké so voi phuong
phép tudi dung dich bao tir vao hat bach dan
nit nanh gieo trong cat am. Nhur véy, trong san
xuét c6 thé ap dung bién phap tudi dung dich
bao tr ndm B. bassiana, ndng do 10°CFU/mI
khi gieo wom bach dan dé tao cay con duoc
nhiém ndm B. bassiana séng ndi sinh trong mo
I4 va than cua cay bach dan non.

3.3. Hi€u qua kich khang va sinh truwéng ctaa
ciy con dwge nhiém nam Beauveria bassiana

Nhitng cay con sau ba thang khi di duoc kiém
tra sy c6 mat cua nam B. bassiana dugc xép
riéng thanh mot cong thic 1a cong thic 1: cay
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con dugce nhifm ndm B. bassiana (Hinh 3) dé
danh gid hi¢u qua kich khang va sinh truong
cia cdy con duwoc nhiém ndm Beauveria
bassiana tai vueon wom Vién Khoa hoc Lam
nghiép Viét Nam (thoi diém thi nghiém tir
thang 5 dén thang 7 nam 2015 1a mua Ong den
xuat hién va gy hai bach dan) va Cong thirc 2:

cay con khong dugc nhiém nim (Hinh 4). Tién
hanh do sinh trudng cua cay, ty I¢ cdy bi Ong
den ky sinh va chi s6 bi hai ctia 2 cong thirc thi
nghiém ciy con dugc nhiém nim va ciy con
khong dugc nhidm ndm. Két qua thi nghiém
duogc trinh bay ¢ bang 2.

Bang 2. Hiéu qua kich khang Ong den hai bach dan ctia ndm Bach cuwong (ching Bb3)
(thi nghiém sau 3 thang)

Chi tiéu
TT Céng thirc Sinh trwéng ve chiéu Ty 16 bi hai Ch.l sO bi
cao bach dan Hyn Sd (P%) Sd hai trung Sd
(cm) binh (Rw)
1 |cay con dwoc nhiém nam 33,7 +0,25 13,4 +0,33 75,0 +0,42
2 | Cay con khoéng dwoc nhiém ndm 25,3 +0,28 0,18 +0,29 2,52 +0,36

Tir két qua & bang 2 cho thdy ¢ cong thirc 1
cay dugc nhiém ndm c6 sinh trudng trung binh
vé chiéu cao ting hon 33,2% so véi dbi chimg
cdy khong dugc nhiém nim. Bén canh d6 cong
thire d6i chimg khong duoc nhiém B. bassiana
c6 ty 1€ bi hai la rat cao (75%), con véi cong
thic cdy con dugc nhiém nam ty 1¢ cay bi hai
13 13,4% (giam 82,1% ty 18 bi hai so v6i dbi
chimg). Pang cha y 1a cdy con duoc nhiém
ném c6 chi sé bj hai trung binh rét thap (0,18)
cay bi hai nhe, trong khi d6 cdy con & cong
thie dbi chung c6 chi s6 bi hai cao (2,52)

-

Lawier Y,
Hinh 3. Cay bach dan dugc nhiém
B. bassiana

tuwong Gmg voi cap bi hai nang. Tir két qua trén
cho thdy, nhd 4p dung kha ning ndi sinh cua
ndm B. bassiana gilp viéc phong trir biang
nam hiéu qua hon rat nhiéu. Nim B. bassiana
khong chi dugc biét dén 13 mot loai thude trir
sdu sinh hoc dugc st dung bing cach phun
tuoi dang bot, ma chung con cé thé ndi sinh
trong cay, gitp cay tiéu diét nhiing loai ky sinh
gdy hai trong than. Pay 1a mot két qua co v
nghia trong viéc phong trir loai Ong den gay u
budu bang bién phap sinh hoc.

Hinh 4. Cay bach dan dbi chimg
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VL KET LUAN

Nam Bach cuong (B. bassiana) chung Bb3 c6
hiéu luc cao dbi v6i phong trir loai Ong den
gay u budu bach dan. Sau 12 tuan tao ndi sinh
nhan tao ndm Bach cuong cho cay con Bach
dan camal nim Bach cuong séng va ton tai
trong 14, chdi va than cay con Bach dan camal
v6i ty 18 76,7% d6i v6i phuong phap tudi dung
dich bao tir va 80,0% dbi véi phuong phap hat
gidng nay mam trén hé soi ndm Bach cuong.

Cay con dugc nhiém ndm sinh truéng phat
trién nhanh hon, ti 18 va mirc d6 bi hai do loai
Ong den gdy ra thap hon so véi cdy con khong
dugc nhiém nidm. Chiéu cao cua cdy con
nhiém nim cao hon 33,2% va ty 1& bi hai giam
82,1% so voi ddi chimg 1a cdy con khong
nhiém ndm. Ké qua nghién ciru trén mo ra
mot trién vong moi trong phong trir sdu hai
trén cdy trong néi chung va cay rimg noi riéng.
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