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TOM TAT

Bdn loai méi truong (Sabouraud, Sabouraud bod sung bdt voé tdom, Sabouraud bd sung
bot vo cua, Sabouraud bd sung cazein) di dugc thir nghiém dé nghién ciru kha niang sinh
trudng, sinh bao tir tran (BTT), sinh enzyme cta 3 chung vi nAm Metarhizium M1, M2, M5.
Két qua cho thay, trén méi trudng Sabouraud b sung 0,5% bot vo tom 3 chung vi nAm sinh
truong, sinh BTT, sinh enzyme tdt nhat. Bao tir tran, sinh khoi, dich nudi cfiy cua 3 chung vi
nam thu duge tir méi truong t6i vu duoc nhiém bénh trén mbi dé danh gia hiéu lyc diét moi
Odontotermes angustinathus trong diéu kién phong thi nghiém. Ca 3 ching Metarhizium M1,
M2, M5 déu c6 hiéu luc diét mbi Odontotermes angustinathus bang BTT va dich nudi cdy.
Chung M1 ¢6 hiéu luc diét mbi cao hon ching M2, M5.
Tw khéa: Metarhizium, Odontotermes angustinathus, Mai truong.

MO PAU

MJdi 12 mot trong nhing loai con tring c6 ¥ nghia quan trong dbi voi nén kinh té, dac
biét 1a & cac nudc nhiét d6i. Moi phan giai gb tra lai mun cho dét, lam bién dbi tinh chat 1y,
hoa ctia dat & noi ching hoat dong. Méi ciing 1a ddi twong gy hai rat 16n. Méi hai nha cira,
kho tang, tai liéu luu trit, hé thong dé diéu ... Mdi gy hai cay trong trong cong, ndng nghiép,
1am nghiép. Ching tin cong cdy con trong cac vuon uom va rimg mdéi tréng, 1ay nudc va chat
dinh dudng cua cay lam cdy chét hang loat.

Phong trur mbi hai cay con lam nghi¢p, mot mat phai han ché duoc thiét hai kinh té do
mbi gy ra, mat khac phai bdo vé€ dugc tinh da dang cta cac sinh vat khac, khong gay 6 nhiém
mdi truong. Trén thé gidi, vi ndm Metarhizium da dugc sir dung nhiéu dé phong trir con tring
gay hai, trong d6 c6 mbi. Vién Khoa hoc Lam nghiép Viét Nam d3 nghién ctru thanh céng ché
pham Dimez tir vi nAm Metarhizium dé diét méi nha Coptotermes formosanus theo phuong
phép 1ay nhiém (Nguyén Duong Khué, 2004). Day 1a tién dé co s& dé chung t6i tiép tuc nghién
ctru sir dung 3 ching vi ndm nay dé diét méi hai cdy con 1am nghiép. Tuy nhién, mdi hai cay
1am nghiép c6 nhitng dic tinh khac so voi mdi hai cong trinh kién trac nén viéc phong trir ciing
¢6 nhitng dic thu riéng. Nham muc dich Iwa chon ching nim va moéi trudng nhan nudi thich
hop c6 hiéu lyc diét mbi cao, chung to6i quan tam dén mot s6 tiéu chuin: moi truong dé vi
nam co kha ning sinh truong, moi truong dé vi ndm c6 kha ning sinh bao tir tran (BTT), sinh

enzym ngoai bao tét. Nhirng tiéu chuan trén da duoc chimg minh 14 c¢6 anh huong 16n dén
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chat luong ciia ché pham va anh hudng 16n dén kha nang diét con tring cuia Metarhizium (Ta
Kim Chinh, 1996; Ta Kim Chinh et al., 2001).

Co rét nhiéu trudong hop khi c6 mit trong méi trudng nhidu ngudn C, N khac nhau, vi
nam s& phat trién manh hon khi chi c6 riéng ting loai (Ta Kim Chinh et al., 2001). Bai bao
trinh bay két qua vé kha nang sinh trudng, sinh enzyme ngoai bao, sinh BTT, hiu lyc diét
méi ciia 3 ching vi ndm Metarhizium khi bd sung cac chat dinh dudng: cazein, bot vo tom,

bot vO cua vao moi trudng co so.

VAT LIEU VA PHUONG PHAP

Vat liéu

+ Ba chiing vi ndm: Metarhizium anisopliae M1, Metarhizium anisopliae M2, Metarhizium
flavoviride M5 do Phong Bao quan Lam san cung cap.

+ Mbi Odontotermes angustinathus duoc thu thap tai vuon wom va rimg trong, Tram thuc Nghiém
Cam Quy va Tram D4 Chéng, Ba Vi, Ha Noi.

Phuong phap nghién ciru
Luwa chon méi trwong nhén nuéi ndm Metarhizium
Nghién citu kha nang sinh truong cua 3 chung Metarhizium trén cac moi truong khdac nhau
Thi nghiém sir dung k¥ thuat ciy chim diém theo Pitt; Hocking, 2000, cu thé nhur sau:
- Chuan bi dung dich A: 0,2% agar + 0,05% Tween 80.
- Chuén bi dung dich huyén phu bao tir nim (dung dich B): bao tir ndm dugc hoa vao Iml
nuéce cat vo trung, lic manh dé cac bao tir phan bd déu trong nudc cat.
- Lay 1ml dung dich A cho vao dng nghiém chira dung dich B, lic déu cho dén khi dich A va
B tron déu vao nhau ta duoc dung dich C. Dung pipet 1ay 2 microlit dung dich C dit 1én 1
diém trén mat thach, chdm 3 diém nhu vay trén mat thach trong cac dia petri chita cac moi
trrong khac nhau:
Moi truong 1 (MT1): Sabouraud
Maéi truong 2 (MT2): Sabouraud bo sung 0,5% kitin tir vo tom
Moi truong 3 (MT3): Sabouraud bd sung 0,5% kitin tir v cua
Moi truong 4 (MT4): Sabouraud bo sung 0,5% cazein
Modi loai moi truong tién hanh véi 10 dia Petri, thi nghiém duogc lap lai 3 lan. Panh gia
kha nang sinh truong theo 2 tiéu chi: dudng kinh khuan lac va d6 day hé soi. Po dudng kinh
khuén lac theo 2 chiéu vuong goc. Két qua thi nghiém 1a tri s6 trung binh cong cia céc gia tri.

Do day hé soi dugc xac dinh theo phuong phap ctia Schwantes; Salttler, 1971.

Nghién ciru kha nang sinh bao twr trén cac moi truong thach khac nhau

Chuén bi cac dia Petri duong kinh 100mm chtra 30ml moi truong, véi 4 loai moi
truong nhu trén, dung pipet hut 0,1ml dung dich C (da trinh bay & trén) nho vao mdi dia petri,
dung que trang dan déu. Gitr ¢ nhiét d6 28 - 30°C trong 7 ngdy. Sau khi ndm phu kin bé mit
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thach, 1dy lem? tir cac dia petri voi cac méi truong khac nhau cho vao binh tam gidc chira
100ml nudc cat va 0,1ml Tween 80. Tron déu dung dich bao tir bang may lic trong 5 phut.
Dung phuong phap pha lodng t6i han, cdy va trang dung dich bao tir trén méi trudng dinh
dudng, cét gii trong ti 4m, sau d6 1dy ra dém sb khuan lac CFU (Colony Forming Unit). Mdi
loai méi truong tién hanh voi 10 dia Petri, thi nghiém duogc lap lai 3 1an (Alves et al, 1980).

Xdc dinh hoat tinh enzyme ngoai bao bang phwong phdp khuéch tén trén méi trwong thach

Dung que ciy vo tring ldy mot vong nim sgi nghién ctru vao binh tam giac chira 30ml
cac moi truong long khac nhau (MT1, MT2, MT3, MT4). Nudi ciy trén may lic (160
vong/phut) trong 3 ngay ¢ nhiét do 28°C. Loc qua gidy loc vo trung. Loai bo sinh khdi, thu
dich loc. Dung khoan nut chai duong kinh 10mm, v6 trung khoan cac 16 thach trén cac moi
truong co chit twong tng trong cac hop petri. Dung pipet vo tring nhé 0,1ml dich enzyme thd
vao céc 16 khoan trén cac mdi truong thir hoat tinh twong tng, giit cac dia petri trong ti lanh
4°C trong 6 - 8 gio cho enzyme khuéch tan vao mdi trudng thach, sau d6 chuyén sang giir
trong tii 4m 28 - 30°C trong 4 gio.

Kiém tra hoat tinh enzyme bang thudc thir tuong Gmg. Panh gia kha ning sinh enzyme
bang cach do dudng kinh vong phan giai co chat. (William, 1983). Mdi loai méi trudng tién
hanh véi 10 dia Petri, thi nghiém duoc 1dp lai 3 lan.

Phwong phdp thiv khd ndang diét méi Odontotermes angustinathus ciia cdc chiing
Metarhizium.
- Gay nhiém bang BTT theo phuong phép cua Hinel: Cay vi ndm vao méi trudng thach
(MT2) trong dia Petri, sau khi nam phat trién kin bé mat thach, tha 30 ca thé mi vao mdi dia
Petri. Ctr 60 phit quay tron dia 90° dé cac bao tir dinh bam déu 1én cac co thé mdi. Sau 4 gio
gat mdi sang dia Petri khac c6 bd sung nudc, gidy loc (Hanel, 1981).
- Gay nhiém bang dich nuéi cdy: Ciy ching vi ndm vao méi truong dich thé (MT2) trén may
lic 200 vong/phiit trong 5 ngay ¢ nhiét do 28°C. Hut 1ml dich sau khi nuéi lic phun 1én 30 ca
thé méi trong dia Petri chira thach vo trung (Ta Kim Chinh, 1996).
- Gay nhiém bang sinh khdi nudi cay tinh: Cy ching vi ndm vao méi truong dich thé (MT2),
dé tinh trong 5 ngay ¢ nhiét do 28°C, ldy 1 gam sinh khoi gat 1én 30 c4 thé mbi trong dia Petri
chtra thach vo trung.

Déi chimg: chuan bi sé lugng mbi dua vao nhu trén va nudi ¢ diéu kién binh thudng
(b6 sung nudc, gidy loc, khong cdy vi ndm) hodc phun nudc cit. Mdi cach nudi cdy thu

nghiém véi 10 dia Petri, thi nghiém dugc 1ap lai 3 lan.

KET QUA VA THAO LUAN

Lwa chon méi treong nhan nudi nAm Metarhizium

Nghién ciru kha ndng sinh truéng cua 3 ching Metarhizium trén cdc moi trwong khdac
nhau



Sau 8 ngay nudi cdy, do duong kinh khuan lac tir d6 tinh toc do sinh truéng va xéac
dinh do day hé soi ctia 3 chung vi ndm trén 4 méi trudng khac nhau. Két qua vé kha ning sinh

truong cta 3 chung vi ndm duoc trinh bay ¢ Bang 1

Bing 1. Khd ning sinh trwéng ciia 3 chiing vi ndm Metarhizium M1, M2, M5 trén cac moi

trwong khac nhau
M1 M2 M5

T Tocdosinh | o day | Tée dg sinh | Do dayhe | Tée o sinh | D day hé

MT frutmg hé soi |trwéng (um/h) soi trwéng (nm/h) soi

(pm/h)

1 MT1 188,2 1,0 241,2 2,0 251,0 2,1
2 MT?2 220,3 1,3 268,2 2,8 2739 2,8
3 MT3 209,4 12 258,9 2,5 255,7 2,5
4 MT4 200,5 1,1 2375 2,2 290,1 3,0

Bang 1 cho th:?iy: khi bd sung thém 0,5% bdt vd tdm, bdt vo cua, casein vao mdi truong
Sabouraud, 3 ching vi ndm déu sinh truéng t6t hon so v6i méi truong co sd (mdi truong
Sabouraud). Cac chiing nim nghién ctru sinh trudng tot nhat trong moi trudng c6 bd sung bot
vo tom. Piéu nay co thé giai thich bai kitin 13 thanh phan ciu tao cta thanh té bio nim, do do
khi bd sung kitin ndm sinh truéng, phat trién manh hon. Kitin 13 cac polime sinh hoc chira cac
N-acetyl- glucozamin lién két voi nhau bang lién két B-1,4-glucozit. Kitin cung cap ca nguon N
va ngudn C, d6 1a thanh phan dinh dudng phu hop cho su sinh truéng cia vi nAm Metarhizium.
Gitra kitin tir vo tom va vo cua thi Metarhizium déng héa vo tom t6t hon. Ching M2 va M5
sinh truong tot hon M1. Piéu nay c¢6 thé dugc dic trung boi sy da dang nho trong hé enzyme

cua ching.

Khi ning sinh BTT ciia 3 chiing vi ndm Metarhizium trén cdc méi truong khdc nhau
Dé lya chon ching gidng cling nhu méi truong dé nhan nudi nim tao ché pham diét
méi, kha ning sinh BTT d duoc xac dinh vi ddy 1a mot chi tiéu anh huong dén chat luong

ché pham. Két qua duoc trinh bay ¢ Bang 2.

Bing 2. Anh hwéng ciia cdc méi trwong nudi cdy dén kha ning hinh thanh bao ti trin ciia
3 chiing vi ndm Metarhizium M1, M2, M5

o Méi trwong | S6 lwong BTT (don
Ching nam L
vi tinh CFU/ml)
MT1 3,5 x 10°
M1 MT?2 4,3 x 10°
MT3 3.8 x10°
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MT4 3,5 x10°
MT1 1,4 x10°
MT2 2,1 x10°
M2 .
MT3 1,5 x10
MT4 1,8 x10°
MT1 1,6 x10°
MT?2 2.4 x10°
M5 .
MT3 2,0 x10
MT4 1,7 x10°

Két qua ¢ Bang 2 cho thay trén moi trudng Sabouraud bd sung 0,5% bot vo tom, ca 3

chung vi ndm déu cho lwong BTT nhiéu nhat. Trong d6 chung M1 cho lugng BTT nhiéu hon

ching M2 va M5.

Kha nang sinh mgt sé enzym ngoai bao ciia Metarhizium trén cac moi truwong khac nhau

O cac chung vi nAm diét con tring, cic enzyme ngoai bao dugc sinh ra dong vai trd
quan trong trong qua trinh phan hity da hay biéu bi con tring. Giai doan tiép theo 13 qua trinh
phan giai protein ctia cac mo con trung (Ta Kim Chinh, 1996; Domsch et al., 1980). Chdng toi
da khao sat kha nang sinh cac enzyme: kitinaza, proteaza, lipaza cua 3 chung Metarhizium

M1, M2, M5, két qua dugc trinh bay & Bang 3.

Bing 3. Hoat tinh enzyme ngoai bao ciia 3 chiing vi ndm Metarhizium M1, M2,M5

Chung Moi truong Puong kinh vong phén gidi (mm).
Kitinaza | Proteaza Lipaza

MT1 91 9,3 9,2

M1 MT2 12,3 10,7 11,5
MT3 10,1 8,2 9,1
MT4 8,9 9,5 9,8
MT1 8,5 9,2 8,5
MT2 10,2 10,5 9,5

M2
MT3 8,7 9,2 8,2
MT4 8,8 9,2 8,9
MT1 9,2 7,3 8,2
MT2 10,4 8,1 9,6

M5
MT3 7,2 8,3 8,9
MT4 9,5 7,5 8,3




Két qua ¢ bang 3 cho thiy: Trén méi trudng Sabouraud b sung 0,5% bot vo tom ca 3
chung Metarhizium M1, M2, M5 déu sinh nhiéu enzyme ngoai bao (kitinaza, proteaza, lipaza)
hon cac méi truong khac. Chung M1 d sinh ra nhiéu enzyme kitinaza, lipaza hon chung M2,
M5; chung M2 di sinh nhiéu enzyme proteaza hon ching M1, M5. Hoat tinh cua céc enzyme
da 1am ting tinh gay bénh & méi caa cac chung vi nim Metarhizium M1, M2, M5. Hon nita,
véi hé enzyme phong phi nhu vay, céc chung nay c6 thé ton tai dé dang trong thién nhién.
Tuy nhién, enzyme nao dong vai trd quan trong thi can c6 nhitng nghién ctru sdu hon.

Tir cac két qua trén cho thdy, khi duoc nudi cdy trén moéi trudng Sabouraud bd sung
0,5% bot vo tom, cac chung vi ndm Metarhizium M1, M2, M5 déu c¢6 kha ning sinh truong,
sinh BTT, sinh enzym t6t nhat. Chiing t6i dd chon madi truong nay dé nhan nudi va theo ddi
kha ning diét mdi Odontotermes angustinathus ciia 3 ching vi nAm nghién ctru.

Thir nghiém kha ning diét méi Odontotermes angustinathus ciia 3 ching vi nim
Metarhizium M1, M2, M5 trong phong thi nghiém

Bao tir, sinh khéi va dich nudi cdy cua 3 chung vi ndm nghién cau thu duoc trén moi
truong toi uu (sabouraud bd sung 0,5% bot vo tom) duoc nhidm bénh trén méi. Két qua thir
hiéu lyc diét mdi khi nhiém bao tur tran, sinh khdi va dich nudi ciy caa 3 chang vi ndm
Metarhizium M1, M2, M5 duoc trinh bay ¢ Bang 4.



Bdng 4. Ty |é (%) méi chét khi nhiém cac yéu té (YT) khéac nhau ciia 3 chiing Metarhizium M1, M2, M5

Chi Ty 18 (%) mdi chét ddi véi 3 chiing Metarhizium M1, M2, M5
n
e M1 M2 M5
Nga
vT 9| 19n | 24n | 48n | 72h | 96h | 120h | 240n | 12h | 24n | 48h | 72 | 96h | 120h | 240h | 12h | 24 | 48h | 72h | 96h | 120n | 240h
MT?2
BTT) 32,0(37,5|580750|875| 100 - 231|285 (42,7 |53,1(654| 100 - |18,7|27,8(375|42,3|56,3| 56,3 | 100
MT2
(Dich
T, |61,5(692|73,1|76,9|87,5| 100 - 146,2|50,0(538|615|783| 100 - |385|46,2(538|57,7|654| 67,6 | 100
nuo1 cay
léc)
MT?2
(Sinh
.. . |154]231(26,9(30,8|43,7| 100 - |125|125(154|21,6|26,1| 30,6 | 100 | 7,7 |11,5|15,3|19,2 19,2 | 26,7 | 100
khoinubi
tinh)
bC o|o0o|o0|51|51|77|77|0]0]|O0]|51|51|77 |77 /|0] 0] 0 /|51|51]|77]| 77




Két qua thé hién ¢ Bang 4 cho thdy: dich nuéi ciy ¢ hiéu luyc diét méi Odontotermes
angustinathus cao hon BTT va sinh khdi nam (dat 75,0%; 53,1%; 42,3% mbi chét sau 3 ngay
tuong tng véi chung M1, M2, M5).

Mirc d6 giy bénh khac nhau co thé giai thich bang co ché gdy bénh cua vi nim trén
con tring (Blasto; Oliveira, 1985), trong d6 phai ké dén kha ning tiét ra enzyme ngoai bao
phan giai vo con tring va cac doc td duogc sinh ra trong dich nudi ciy ndm. Két qua nudi cay
cac ching vi nAm trong nhitng diéu kién khac nhau s& rat khac nhau. Bao tir tran thuong duogc
thu nhan khi nudi ciy trén méi truong x6p hodc moéi truong thach (Blasto; Oliveira, 1985).
Khi nudi cdy trong mdi trudng dich c¢6 khudy hodc lic thuong cho sinh khéi dang soi, dén
mot giai doan nhét dinh s& hinh thanh bao tir chdi (blastospore). Trong moi truong dich, néu
nudi cdy tinh s& cho sinh khéi 14 nhitng hé soi, dén mot thoi diém nhat dinh (d6i v6i cac
chung vi nAm Metarhizium trong nghién ctru ctia chung t6i 1a 4 - 5 ngay), tir mang soi, noi
tiép xtic v6i khong khi s& hinh thanh BTT. Céc san pham nay déu cé kha ning diét con tring
nhung voi nhitng hiéu lyc khac nhau. Tac nhan gy bénh 1a hé soi chwa du thoi gian dé phat
huy hiéu luc, do do mdi chét chdm hon.

Bang 4 cho thdy 3 chung vi nim c6 hiéu lyc diét mdi Odontotermes angustinathus.
Ching M1 c¢6 hiéu lyc cao nhat. Két qua thu dugc c6 thé giai thich: trén mdi trudng tdi wu,
cac chung vi nam tao ra nhiéu bao ti, enzyme, dQc t6 c6 hiéu luc diét méi. Pidu nay mo ra
trién vong, c6 thé lam ting hiéu luc diét méi ciia ché pham tir cac ching Metarhizium M1,
M2, M5 bang cach tim diéu kién mdi trudng nudi cdy dé cac ching nay tao nhiéu BTT/g ché
pham, sinh nhiéu enzyme, nhiéu doc t6. Tuy nhién, can c6 nghién ctru sdu hon dé xac dinh
yéu td nao c6 vai tro quyét dinh trong co ché diét méi Odontotermes angustinathus: BTT, doc

t0, enzyme...

KET LUAN

bi xac dinh dugc moi truong hoat hoa va nhan nudi cho 3 chung Metarhizium M1,
M2, M5 1a mdi trudng Sabouraud c6 bd sung 0,5% bot vo tom. Trén mdi trudng ndy, cac
chung vi nAm déu sinh truong tdt, sinh nhiéu enzym, BTT va c6 hiéu luc diét mbi
Odontotermes angustinathus cao.

Cé 3 chung déu c6 hiéu luc diét méi Odontotermes angustinathus hai cay con lam
nghiép, diét bang dich nudi cdy dat két qua cao hon BTT va sinh khdi nidm. Chung
M.anisopliae M1 c6 hiéu Iyc diét mbi Odontotermes angustinathus cao hon ching M2 va M5.
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SELECTION OF MEDIUM FOR CULTIVATION OF METARHIZIUM TO
CONTROL ODONTOTERMES ANGUSTIGNATHUS TSAI ET CHEN ASSOCIATED
WITH TREE SEEDLINGS

Bui Thi Thuy and Phan Lwong Ngoc

SUMMARY

Three strains of Metarhizium M1, M2, M5 were cultivated in four cultures
(Sabouraud, Sabouraud added powdery prawn exoskeleton, crab exoskeleton, casein) for
testing mycelium growth, conidia formation and enzyme activities. The results indicate that
Sabouraud medium added 0,5% powdery prawn exoskeleton is optimum medium. The
conidia, living mass and crude supernatant of Metarhizium strains obtained from cultivations
were used for the evaluation of antitermitic activity in laboratory. All strains are able to
control Odontotermes angustignathus with conidia, crude supernatant and M1 strain is the
best.

Key words: Metarhizium, Odontotermes angustignathus, medium



