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Nam ky sinh con trung la nhorn nam da dupe nghien ciru va ung dung trong y hoc, cong nghe sinli hoc, 
nong nghiep a nhieu num: tren the gioi cung nhu <r Viet Nam. Viec nghien ciru thu thap. phan loai bo mail 
nam eon trung ban dja giup khai thac hieu qua ehuc nang chuyen biet cua timg giong, loai tren eac doi 
tupng sau hai tren cay tr6 ng a timg vung. Trong nghien cuu nay da thu thap dupe 1 0 f) mau nam ban dia tren 
eac loai con trung 6  7 tinh, thanh tai Tay Nguyen, vung Dong va Tay Nam bo. Ket qua djnh danh bang hinh 
thai dira tren he thong phan loai moi cho thay co 13 loai dime ghi nhan thuoc 7 chi, bao gom: Beauveria, 
H/rsutella, Metarhizium, Nomuraca, Pacci/omyces, Verticillium, Cordvccps. Mot so loai quan trong trong 
eac chi cung da dupe djnh danh bang phan tii, ket qua ghi nhan dupe loai Bcauvcna bassiana. Metarhizium 
anisopliae, Verticillium lecaniico kha nang khai thac trong dau tranh sinh hoc.

Tir kh6 a; Nam con trung, Beauveria, Hirsutella, Metarhizium, Nomuraca, Paccilomyccs, Verticillium, 
Cordyceps.

1.M0BAU

“Nam con trung” (entomopathogenic fungi) 
dung de chi nhung loai nam co the lay nhi£m con 
trung khoe manh, gay hai ho$c tieu diet ky chu cua 
no (Samson va cpng sir, 1988). Nam con trung la 
thien djch pho bie'n cua cac loai chan khop tren khap 
the gidi va duoc xem nhu la cac doi tupng kiem spat 
sinh hoc (Hajek va Leger, 1994; Shah va Pell, 2003). 
Nhom nam nay co su phan bo rpng, tuy thuoc vao 
dieu kien mei tnrcmg, tinh da dang cua cac loai con 
trung va tinh trang cua ky chu (Hajek and Leger, 
1994). O cac nuoc nhiet dcri co am do kheng khi cao, 
la dieu kien ly tucmg cho nhieu loai nam con trung 
phat trien.

Nhung nam con trung da dupe ung dung rong 
rai trong dau tranh sinh hoc kiem soat dich hai pho 
bi£n la Beauveria bassiana, Metarhizium anisopliae 
va Verticillium lecanii. McCoy (1990) da dua ra tieu 
chi d£ chpn loai nam ky sinh con trimg su dung lam 
thuoc trir sau sinh hpc bao gom: (1) kha nang gay 
d$c cho ky chu cao, (2) co tic dung nhanh, (3) co 
pho ky chu r0ng, (4) co tinh 6n dinh trong nuoi cay 
va bio quan, (5) d£ dang len men chim, (6) d§ kiem 
soit v£ phan tich so lupng, (7) an toin cho con ngudi.

1 Vi?n Nghien cuu Cong nghe sinh hpc v4 Moi trudng -  
Truong D̂ ii hpc Nflng Lam Tp. HCM
2 Bp Tai nguyen va Moi tiudng

Nam con trung con dupe ung dung trong san xuat 
thuoc tri benh, cac chait co hoat tinh sinh hpc va cac 
enzym. Cyclesporine la loai thuoc chong thai hoi 
trong cay ghep co quan dupe san xuat tu nam 
Tolyplocadium inllatum (dang vo tinh cua Cordyceps 
subsessilis). Cac nghien cuu da cong bo, cordycepin, 
hoat chat chinh co trong “Dong Trung, Ha Thao” va 
cac chat co hoat tinh sinh hoc khac cung dupe san 
xuat tu mot so loai nam con trung thuoc chi 
Cordyceps (Hung va cong su, 2009).

Tren the gioi da co tren 750 loai nam con trung 
dupe ghi nhan va c p  rat nhi£u loai moi dang va se 
dupe cong bo. Theo eac nghien cuu, phan Ion so loai 
nam con trung dupe ghi nhan 6 chau A, trpng dp, 
Thai Lan c p  so lupng giong loai phong phu nhat voi 
321 loai da dupe ghi nhan (Hywel-Jones, 2002). Tad 
Viet Nam, Ph?un Thi Thuy (2004) da nghien cuu tren 
nam xanh va nam tring, ket qua khoang 30 loai con 
trung bj nam Beauveria bassiana ki sinh va tren 40 
loai con trimg bi nam Metarhizium anisopliae, M. cf 
flavoride ki sinh. Nghien cuu nay thuc hi£n nh&m 
muc dich thu thap, dinh danh, phan lap va bao ton 
nguon nam ky sinh con trung ban dia tai mpt so tinh 
thanh or Dong Nam bo, Tay Nam bp va Tay Nguyen 
tap nguon nguyen lieu quy cho cac nghien cuu ung 
dung sau nay.

2. VAT L t l VA PW M E HUP

2.1. Dja di£m vi phuong phip thu min
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Cac mau nam dirge thu thap tren cac loai con 
trung nhu sau, ray nau, ve siu, nhen, bo xit, bo canh 
cung gay hai lua, rau an la, cay cong nghiep, hoa 
mau va trong dat tai 7 tinh, thanh a Dong Nam bo, 
Tay Nam bo va Tay Nguyen (bang 1). Mau nam thu 
thap duoc bao quan rieng biet trong hop nhua va dua 
v£ phong thi nghiem phan lap. Thai gian thu miu 
trong nam 2012 va 2013. Trong qua tnnh thu miu 
phai quan sat ky tren va duoi mat la, tren va trong 
dat.

2.2. Phuong phap phan lap miu

Qua trinh phan lap duoc thuc hien tai phong thi 
nghiem cua Vien Nghien cuu CNSH va MT -  Truong 
Dai hoc Nong Lam Tp.HCM, ngay sau khi thu miu. 
Miu duoc quan sat true tiep duoi kinh lup soi noi 
Olympus SZ40. Dung que cay moc lay mot it bao tir 
cay vao lame co chua thach (aga) dat trong dia petri 
vo trung, sau 24-36 gio bao tir nay mam duoc quan 
sat duoi kinh hien vi, timg bao tu don khong bi 
nhi£m khuan duoc tach ra va cay chuyen sang dia 
PDA (200 g khoai tay, 20 g dextroza, 15 g aga) co bo 
sung 100 mg/L khang sinh cloramphenicol. Cac dia 
nay sau do duoc bao quan tai phong thi nghiem va 
quan sat duoi kinh hien vi m6 i ngay cho den khi thu 
duoc miu nam khong tap nhilm.

2.3. Phuong phap dinh danh bang hinh thai va 
phan tir

Viec phan loai, dinh danh bang hinh thai cua cac 
miu den muc do chi hoac loai dua tren cac dac diem 
ve ky chu, mau sic, loai bao tu, kich thudc, hinh 
dang bao tu, hinh dang the binh de xac dinh theo 
khoa phan loai nam (Barnett va Hunter, 1972; 
Luangsa-ard va cong su, 2007).

Mot so miu nam con triing cung duoc dinh danh 
loai bang phuong phap phan tu. Nam duoc li trich 
ADN tong so theo quy trinh cua Hegedus (1993b). 
San pham li trich ADN tong so duoc gui toi Cong ty 
TNHH Nam Khoa de chay PCR va glai trinh tu cac 
vung gien chua trinh tu cac viing ITS1, ITS2, 5,8S 
rADN, mot phan trinh tu vung 18S rDNA, va 28S 
rADN de xac dinh ten loai nam va so sanh vdi trinh 
tu gien cua nhung loai da duoc cong bo tren 
GenBank.

Su dung phan mem Chromas V2.4, BioEdit 
V7.0.9.0 de xu ly trinh tu. Phan mem BLAST (NCBI) 
de so sanh trinh tu voi cac loai nam da duoc giai trinh

tu tren ngan hang gien, phan mem Lasergen 7./ .2.1 
duoc su dung de lap cay pha he.

3. KET QUA VA THAO LUAN

3.1. Thu thap miu nim c6n trung

Miu sau khi thu thap, duoc ghi lai hinh anh va 
phan lap tai phong thi nghiem. Tong cong 100 miu 
nim da duoc thu thap tir 7 tinh, thanh. So luong miu 
thu duoc tai moi tinh khac nhau, nhi£u nhat la 6 Cu 
Chi va Hoc Mon (Tp Ho chi Minh). Trong nghien 
cuu nay, so luong miu thu duoc tai Tp. Ho Chi Minh 
nhieu hon la do thai gian tap trung thu miu tai day 
nhieu hon. Tuy nhien, so luong miu khac nhau tai 
cac viing thu miu khong phan anh ve su da dang va 
phan bo nim con trung tai cac khu vuc do cung nhu 
tren timg loai cay trong. Cac miu nam con trung thu 
duoc phan bo chu yeu tren hai moi truong song 
chinh la trong dat va tren la cay. Tong so miu thu 
duoc trong dat la 25 miu (ti le 25%) va tren la cay la 
75 miu (ti le 75%).

So luong miu phan lap cua m6i chi duoc th£ 
hien o bang 1 cho thay cac miu nam duoc phan lap 
nhieu nhat a tren ky chu ray nau va ve sau. So luong 
miu phan lap nhieu nhat thuoc chi Hirsutella, 
Metarhizium, Beauveria va Verticillium, trong do co 
nhung loai quan trong nhu Beauveria bassiana, 
Metarhizium anisopliae, Verticillium lecanii, 
Hirsutella citriformis.

Bo miu nam con triing sau khi phan ]ap va mo ta 
hinh thai da duoc bao quan trong 10% glycerol trong 
tu lanh sau o -80°C. Day la nguon giong co gia tri 
trong qua trinh nghien cuu va ung dung trong dau 
tranh sinh hoc sau nay.

3.2. K£t qua dinh danh bang hinh thAi hpc

Ket qua mo ta cac dac diem hinh thai cua miu 
nam va so sanh voi cac tai li£u phan loai cho thay 
trong tong so 100 miu thu dupe, co tat ca 7 chi n&n 
dupe ghi nhan bao gom Beauveria, Cordyceps, 
Hirsutella, Metarhizium, Nomuraea, Paedlomyces, 
va Verticillium. Tat ca d^u thuoc nganh Ascomycota, 
bo Hypocreales. So lupng miu thu dupe 6 m6i chi la 
khac nhau, trong do, miu Hirsutella thu dupe nhi£u 
nhat voi 45 miu (chi£m ti 1̂  45%), k£ d^n la 
Metarhizium (20%), Beauveria 13 mau (13%), 
Verticillium (8%), Nomuraea (5%), Cordyceps (7%), 
Paedlomyces (2%). Da x ic  dinh co 13 k>ai nam con 
triing duoc ghi nhan (bing 1, hinh 1).
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Hinh 1. Mdt so hinh anh nam con trung ky sinh tr£n cac ky chu khac nhau
A: Cordyceps cicadae, B: Cordyceps takaomontana; C-D: Metarhizium anisopliae, E: 
Metarhizium  cf flavoviride; F-G: Beauveria bassiana; H: Beauveria sp.; I: Verticillium sp.; J-K: 
Paedlom yces sp.; L: Hirsutella citriformis; M-N: Verticillium lecanii; O: Hirsutella sp.

Bang 1. Cac loai nam con trung v£ ky chu ttrcmg ung a  vung Tay Nguyen, Dong va Tay Nam bp
in i Ti 1 tTi 177 Ti i3T

r
Ten lo& Cy chu Cay trong Dia di£m thu miu

i Beauveria bassiana Cao cao jia "ien Giang
2 Beauveria bassiana ram Dau tiim 'an Chau -  An Giang
3 Beauveria bassiana Ve sau Ca phe Jim Ha -  Lam Dong
4 Beauveria sp. Chua xac dinh Cai Quan 12-Tp.HCM
5 Beauveria sp. Ve sau Ca phe Due Trong-Lam Dong
6 Beauveria sp. 3o xit Ma Cu Chi-Tp.HCM
7 Cordyceps cicadae Ve sau Dat ca phe Jim Ha - Lam Dong
8 Cordyceps takaomontana Ve sau Dat ca phe Jim Ha - Lam Dong
9 Hirsutella sp. lay nau oia loc Mon -Tp.HCM
10 Hirsutella citriformis Speare lay nau jix a loc Mon-Tp.HCM
11 Paedlomyces sp. lay nau jia :u  Chi-Tp.HCM
12 Metarhizium anisopliae Sau khoang Cai be xanh 3uan 12-Tp.HCM
13 Metarhizium anisopliae \u trung bp hung Dat trong co rp.HCM
14 Metarhizium anisopliae lay nau a Hen Giang
15 Metarhizium sp. Ve sau Dat ca phe Due Trong-Lam Dong
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16 Metarhizium sp. Rav nau Lua 3en Tre
17 Metarhizium cf flavovinde Rav nau Lua -loc Mon -  I p.He M
18 Nomuraca nleyi Sau Cav rau i m  Ha - I>am Dong
19 Verticillium lecanii Ray nau Lua rloc Mon-Tp.HCM
2 0 Verticillium sp. Chua xac dinh Lua Cu Chi-Tp.HCM

So lirong mau nam ky sinh con trung thu thap 
tren 9 loai ky chu co khac nhau, trong do, ray nau va 
ve sau la ky chu thu dugc nhieu mau ky sinh nhat. 
Dac biet voi ray nau hai lua, co 7 loai nam ky sinh ghi 
nhan, goi y rang co the tao ra che pham sinh hoc 
chtra nhi£u loai nam ky sinh con trung de kiem soat 
ray nau. Ket qua nghien cuu nay chua phan anh dugc 
su da dang ve ky chu cua mot so loai nam con trung, 
tuy nhien co nhieu loai co pho ky chu thuoc nhieu 
loai con trung khac nhau, vi du nhu Metarhizium 
spp., Beauveria spp. va Verticillium spp. (Inglis va 
cong su, 2001). Cac loai thuoc chi Metarhizium da

dugc tim thaly tren cac ky chu thuoc bo Homoptera. 
Coleoptera, Lepidoptera, Orthoptera (Kwung. 2003).

Trong nghien cuu nay cung da ghi nhan duoc 
hai loai sinh san huu tinh (teleomorph) dua tren 
phuong thuc hinh thanh bao tu. Tat ca cac loai vo 
tinh hinh thanh bao tu dinh (conidia) trong khi cac 
loai huu tinh hinh thanh bao ttr tui, do la Cordyceps 
cicadae (vo tinh Isaria cicadae Miquel) va Cordyceps 
takaomontana (vo tinh Isaria tenuipes Peck) thuoc 
chi Cordyceps. Dac diem hinh thai tan spi nam cua 
cac loai thu dugc tren moi truomg dinh duong PDA 
da mo ta trong bang 2 .

Bang 2. Dac di^m hinh thai tan n&n mpt sd loai nam trfen moi trufrng PDA
T£n loai Dac di£m tan n&n
Beauveria bassiana Dang tron, mau trang due, soi nam lan deu tren mat thach, moc theo tung 

vong dong tam, co nhieu lop bao tu phu tren be mat sgi nam.
Beauveria sp. Tan nam co dang tron, mau trang, hinh thanh dircmg re quat kha deu va an 

sau xuong duoi mat thach, sgi nam ben chat vao mat thach.
Verticillium sp. Dang tron, mau trang, sgi nam ben chat vao mat thach, a  giua nho cao voi 

soi nam bong xop hon so vcri toan bo be mat, hinh thanh duong re quat; mat 
sau mau vang nhaL

Verticillium lecanii Dang tron, mau trang, duong re quat khong ro net, sgi nam bong xop, belt 
sac to vang nhat cr vimg giua tan; mat sau mau hoi vang.

Hirsutella citriformis 
Speare

Dang tron, mau vang cam d tam, sgi nam an sau vao mat thach, mat duoi co 
mau cam nhat

Metarhizium anisopliae Dang tron, sgi nam an sau vao mat thach, mat tren co khoi bao tu mau xanh 
nhat bao phu.

Cordyceps
takaomontana

Dang tron, mau trang due, sgi nam moc lan tao lop mong tren mat thach, co 
van tron, dong thdi xuat hien duong re quat khong ro; mat sau mau trang, 
sau 30 ngay nuoi cay sgi nam phat trien thanh dang nhu cay nam co mu.

Cordyceps cicade Dang tron, mau trang due, co van tron; moc sat mat thach, mat sau <fia co 
mau trang, sau 30 ngay nuoi cay sgi nam phat trien thanh dang nhu cay nam 
co mu.

3.3. K£t qua dinh danh m0t so loai nam cdn 
trimg bang phan tu

Voi muc dich lira chon ra nhung loai naim co kha 
nang img dung cao trong dau tranh sinh hpc, mot so 
mau phan lap da dugc dinh danh dua vao dac diem 
hinh thai la Beauveria bassiana, Verticillium lecanii 
(Lecanicillium lecanii), Metarhizium anisopliae dugc 
kiem tra bo sung bang phuong phap phan tu dua vao

trinh tu vung ITS1, 5,8S, ITS2 theo Zare va cong su 
(1999). Hinh 2 cho thay mau VPHHM1, VPHHM2, 
VPHHM3 nam cung mot nhanh va cung chung mot 
nhanh Ion voi miu Lecanicillium lecanii chung, NRRL 
va Lecanicillium sp. KYK00325. So sanh cho thay 
trinh tu miu VPHHM2, VPHHM3 tuong tu nhu 
trinh tu cua mlu VPHHM1 v i tuong dong 96% voi 
Lecanicillium lecanii NRRL
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Hinh 2. Cay pha h£ cua miu nam VPHM1, VPHM2, 
VPHM3 voi cac miu nam tham khao trfen ngan hang 
gien a vimg gien ITS1, 5,8S, ITS2. So b6n tr£n m6i 
nhlnh c£y II ti le (%) lan lap lai trong 1000 lan cua 

nhinh cay. Nhinh co so lan lap <50% khong dugc the 
hien tr£n nhanh.

Verticillium lecanu la loai ky sinh con trung dirge 
tim thay d nhieu nuoc tren the gioi, da dugc sir dung 
thanh cong de kiem soat cac loai rep (Hall, 1982).

f)ac biet V. lecanu da duoc t luniu minh la mot tae 
nhan gay benh manh cho eae loai sau chich hut 
trong chuong trinh phong tar tong hop (II’M). (f 
dang hot tham nuoc (myeotol) gay tir vong cao cho 
rep, ruoi trang trong nha kinh. bo tn luu tren ca chua 
va cac loai cay trong lam canh ("Wilding, 1981). Thu 
thap thanh cong cac mau Verticillium lecanu ban dia 
giup cho nghien cuu tao che pham sinh hoc de 
phong tru eae loai rep muoi (Aphis sp.) tren ran la 
mot trong nhung tae nhan kho phong tru hien nay.

Voi 2 mau nam thuoc chi Cordyceps ky sinh tren 
ve sau cung da dugc giai tnnh tu. Ket qua so sanh 
cho thay, mau BCLD1 co do tuong dong 99% voi loai 
Cordyceps takaomontana (hinh 3), mau BCLI)2 co 
do tuong dong 97% voi Cordyceps cicadae (hinh 4). 
Trong do, loai C. cicadae thuong ky sinh tren xac 
nhung loai con trung thuoc bo Homoptera (Hung va 
cong su, 2009).
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Hinh 3. So do tuong d6ng trinh ty viing 18SrARN, ITS1,5.8S rARN, ITS2,26S rARN miu 
BCLD1 v6i Cordyceps takaomontana ID: 1AB044637.1I
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Hinh 4. So sinh d0 tuong dong trinh tu vung 18S rARN, ITS1,5.8S rRNA, ITS2,26S rARN miu BCLD2 vdi
Cordyceps cicadae ID: AB086631.1
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SURVEY SAMPLING ENTOMOPATHOGENIC FUNGI ON INSECT PESTS ON CROPS IN 
THE TAY NGUYEN, EASTERN AND SOUTHWEST PARTS OF VIET NAM

Tran Thi Van, Le Dinh Don, Bui Cach Tuyen

Summary

Entomopathogenic fungi which belong to particular fungal group have been interested in research and 
application in medicines, biotechnology, agriculture in many countries around the world. In particular, 
many species of this fungal group have been widely used as biological control agents of insect pests. 
Research collection, classification of insects indigenous cultures to help efficiently exploit specialized 
functions of individual species of objects on crop pests. One hundred fungal specimens were collected on 
insects and 13 species belonging to 7 fungal genera have been identified including Beauveria, Hirsutella, 
Metarhizium, Nomuraea, Paedlomyces, Verticillium, Cordyceps. Results recored Beauveria bassiana, 
Metarhizium anisopliae, Verticillium lecanii are capable of used as biological control agents of insect pests 
on crops.

Keyword: Entomopathogenic, Metarhizium, Nomuraea, Beauveria, Paedlomyces, Verticillium, Hirsutella, 
Cordyceps.
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