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TOM TAT

Ném ki sinh con trang Purpureocillium lilacinum va Beauveria bassiana d3 duoc chimg minh c6
hiéu qua trong kiém soét sinh hoc dich hai ciy trong nhung ching c¢6 thé bi anh hudng béi thude hoa
hoc str dung trong bao vé thuc vat. Nghién ctru dugc thyc hi¢n nham danh gia anh huong cua mot sb
loai thudc hoa hoc dugce sir dung kha phd bién trong phong trir dich hai cdy hé tiéu tai Pak Lik bao gom
Agri - Fos 400, Ridomil 68WG, Mancozeb 80WP, Aliette 800WG, Tervigo 20SC va Sovigo 108SC.
Két qua nghién ctru cho thiy trong diéu kién phong thi nghiém ca 4 loai thudc trir bénh (Agri - Fos 400,
Ridomil 68 WG, Mancozeb 80OWP, Aliette 800WG) trc ché khoang 99% ty 16 nay mam, khoang 94% kha
nang sinh trudng va 100% kha ning sinh bao tir cao hon so 2 loai thudce trir sau (Tervigo 20SC va Sovigo
108SC) trc ché khoang 30% ty 1¢ nay mam, 80% kha nang sinh truéng va 90% kha nang sinh bao tir clia
ca 2 chung Purpureocillium lilacinum PB1 va Beauveria bassiana BB1.

Tir khoa: Purpureocillium lilacinum, Beauveria bassiana, thuoc hoa hoc.

1. MO PAU

Nam ki sinh con trung Purpureocillium
lilacinum va Beauveria bassiana 1a nhiing loai vi
sinh vat dit d3 duoc khéng dinh ¢ trién vong to
16n trong phong trir sinh hoc c6n tring va tuyén
trung gay hai cdy trong (Karaborklii va cs., 2022;
Litwin va cs., 2020; Nguyen va cs., 2023). Su tdn
tai ctia P. lilacinum va B. bassiana trong dat véi
mat s6 du 16n c6 thé kiém soat 1au dai quan thé con
tring va tuyén tring gy hai ¢ dudi ngudng kinh
té (Handoko va cs., 2017). Ca P. lilacinum va B.
bassiana déu khong anh huong tiéu cuc dén con
nguoi, dong vat hodc moi truong. Vi vay, ching
tré thanh nhan t6 day trién vong thay thé cho cac
loai thudc hoa hoc trong quan 1y dich hai cay trong
(Isaac va cs., 2021; Mascarin va Jaronski, 2016).

Thudc hoa hoc sir dung trong bao vé thuc vat
1a nhitng hop chat c6 thé diét dich hai nhanh, dong
loat trén di€n rong va chan ding nhiing tran dich
trong thoi gian ngan. Vi vay, thudc hoa hoc da
tung dugc loai nguoi coi la bién phap phong trur
duy nhat dé giai quyét moi van dé trong bao vé
thuc vat (Nguyén Tran Oanh va cs., 2007). Tuy
nhién, viéc lam dung thudc hoa hoc trong bao
v¢ thuc vat da anh huong nghiém trong dén strc
khée cua con nguoi, cac sinh vat khac khong phai
muc tiéu phong chdng va gy 6 nhiém méi truong
thong qua sy ton tai lau dai cua ching trong khong
khi, dat, nudc va nong san (Tudi va cs., 2021).

P lilacinum va B. bassiana ciing da dugc khang
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dinh 1a thién dich quan trong trong kiém soat rép
sap va tuyén trung hai ré cdy ho tiéu (Saad va cs,
2023; Ummer va Kurien, 2021). Tuy nhién, vai tro
ctia chiing c6 thé bi anh hudng boi nhing yéu to
tac dong nhu cac bién phap canh tac, thudc hoa
hoc trur dich hai.... Trong thuc té, ndng dan van
thuong xuyén st dung hoa chit dé phong trir cac
loai dich hai cdy hé tiéu nhu nam gdy bénh chét
nhanh, chét cham, tuyén tring, rép sap hai ré. Mot
s6 nghién citru truée day di phan tich tac dong
ctia thube trir sdu d6i v6i ndm ki sinh con tring
nham xac dinh kha nang twong thich cta ching dé
kiém soat dich hai cay trong néng nghiép (Asi va
cs., 2010; Celar va Kos, 2016; Chen va cs., 2021;
Ramos va cs., 2022a). Tuy nhién, anh huéng cua
cac thude trir dich hai dén ndm c6 ich con phu thude
vao ching nim, loai thudc thwong phdm. Vi vy,
nghién ctru nay duoc tién hanh nham dénh gia anh
hudng ctia mot s6 loai thude hoa hoc trir dich hai
phd bién trong phong trir dich hai cy ho tiéu tai
tinh Dk Lik dén kha ning nay mam, sinh truong
va sinh bao tir cia 2 ching nim ki sinh cén tring
(Purpureocillium lilacinum PB1 va Beauveria
bassiana BB1) phan 1ap duoc tir vuon cy hd tiéu
trong diéu kién phong thi nghiém.
2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vit liéu nghién ciru

Chung P, lilacinum PB1 da phan lap tir xac rép
sap hai 1& cdy ho tiéu tai tinh Pik Lik. Ching B.
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bassiana BB1 phén 1ap tir dat trong cay ho tiéu tai
tinh Bak Lak.

trong ngan da tu lanh.
Céc san pham thudc hoéa hoc phong trir dich

Ca 2 ching ndm nay dd dugc dinh danh bang  hai bao gdm 4 san pham thudc trir nAm bénh va 2

phuong phap giai trinh tu 28S rRNA va bdo quan

san pham trur sdu nhu sau:

Bang 1. Céc san phidm thudc trir dich hai va lidu hrgng trong 1 lit mdi truong

Liéu lwong

Tén san phim Hoat chit (ml hoic gam/lif)
Agri - Fos 400SL 400g/1it phosphonic 10 ml
Ridomil 68WG Metalaxy M 40g/kg + Mancozeb 640g/kg 3,0 gam
Mancozeb 80WP Mancozeb 80% w/w 5,0 gam
Aliette 800WG Fosetyl aluminium 800g/kg 2,5 gam
Tervigo 20SC Abamectin 20 g/l I ml
Sovigo 108SC Abamectin 36g/l + Thiamethoxam 72g/1 1 ml

2.2. Phwong phdp nghién ciru

- Chuan bi dung dich nim: cac chiing ndm dugc
hoat hoa bang maéi truong PGA va duoc nudi cy
0 nhiét d6 25°C. Sau 14 ngay, bao tir dugc cao
khoi bé mit ciia méi trudng PGA, chuyén vao dng
falcon c6 nudc cit va dung dich 0,05% Tween 80,
tron déu va loc qua hai 16p vai man dé thu duoc
dich huyén phu bao tir ddng nhat (Kumar va cs.,
2021). S6 lugng bao tir trong dung dich duoc
dém bang budng dém hong ciu Haemocytometer
va duoc diéu chinh pht hop voi yéu cau cua thi
nghiém.

- Chuén bi méi truong cdy ndm: Mdi truong
PGA c6 bd sung cac san phélm thude trir dich hai
theo liéu luong & Bang 1, cong thirc ddi ching 1a
moi trudng PGA duoc st dung dé nudi cdy nam.
Moi trudong duoc hép 0 121°C, 15 phat, dé ngudi
dén nhiét do khoang 40 - 50°C, bd sung thudc
dich hai va thém 1 ml dung dich Chloramphenicol
(Dung dich Chloramphenicol dugc chuan bi
theo phuong phép cia Meyling (2007): pha Ig
Chloramphenicol vao 10ml ethanol 96%). Sau do,
d6 moi trudng vao dia petri c6 dudng kinh 9 cm.
Thi nghiém duoc bb tri theo kiéu hoan toan ngiu
nhién (CRD) véi 3 1an nhéc lai, mdi lan nhic lai
ctia mot cong thie gdm 10 dia petri.

- Xéc dinh kha nang nay mam: Trai déu 0,1 ml
dung dich bao tir ¢6 ndng d6 10° (bao tir/ml) trén
moi truong PGA. Dém sb luong khuén lac ¢ thoi
diém 12, 24, 36, 48, 60 va 72 gid sau cay.

- Xéc dinh kha ning sinh bao tir: Tai thoi diém
14 ngay sau cdy dung dich bao tir nim trén dia
petri ¢ thi nghiém xac dinh kha ning nay mam,
duc 15 1y ngdu nhién trén dia petri 5 manh khuan
lac véi kich thuéce 1ecm?2. Mdi manh khuén lac duoc
chuyén vao mot 6ng nghiém va thém 10 ml nude
cit dd pha vé6i 0,02% dung dich Tween 80 theo
phuong phap cta Zhu va cs, (2016). Tiép tuc pha
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lodng dén khi dém duoc s luong bao tir trong
dich bang budng dém hong cau Haemocytometer.
Tinh s0 lugng bao tr c6 trong 1 cm? khuan lac
va chuyén d6i s6 lugng bao tir/cm? thanh dang
Log(CFU+1) trudce khi xt Iy so liéu theo (Medo
va Cagan. 2011).

- Xac dinh kha nang sinh trudng: Trén cac dia
petri ¢ thi nghiém xac dinh kha nang ndy mam, tai
thoi diém 14 ngay, tién hanh duc 16 thach khuan
lac (duong kinh 5 mm) va chuyén vao gitta dfa moi
truong PGA khac. Do dudng kinh khuan lac cua
moi dia tai cac thoi diém 1, 5, 10, 15 va 20 ngay
sau khi cay.

+ Mtic d§ anh hudng cua thube duoc xac dinh
theo cong thic (Vincent. 1947).

Ty 18 trc ché (%) = x100

Trong do:

C: ty 1é nay mam, duong kinh tan nim hodc sd
lugng bao tir/cm? trén moi truong khong thuoe

T: ty 1¢ nay mam, duong kinh tan nam hodc sd
lugng bao tu/cm? trén moi truong c6 thudce.

+ Xac dinh chi s AUDPC (Area Under Disease
Progress Curve): 1a duong cong dién bién cua dich
hai sur dung dé giai thich dich hai dién bién nhu thé
nao theo thoi gian (Madden va cs., 2007). St dung
AUDPC khi co nhiéu lan danh gla vi cac quan
sat dugc tom tat bang mot con sd duy nhét trong
sudt qua trinh theo doi (Slmko va Piepho, 2012).
AUDPC (Dlen tién ty 1¢ nay mam, su sinh truong
clia 2 miu nam ki sinh con tring) duoc tinh theo
cong thuc:

AUDPC = ZX7M (Y, + Yier)- (tisn —

Trong do:

t;)/2

ity 16 ndy mam (hodc sy sinh truéng) cua
nam & lan danh gia thir i
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Y. ty 1€ nay mam (hodc sy sinh truéng) cia
ctia nam ¢ lan danh gia thu i+1

t: s6 ngay & lan danh gia thir i

t. : sO ngay ¢ lan danh giz’i thur i+1

2.3. Phuong phap xu 1y so li¢u

S6 liéu thu thap dwoc xir 1y bang phin mém
Excel va SPSS 20, st dung trac nghiém phan hang
Ducan ¢ mtrc y nghia P <0,01.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia mét soé loai thuéc héa hoc
dén khd ndang ndy mam cua Purpureocillium
lilacinum va Beauveria bassiana

Tat ca cac san pham thudc héa hoc thi nghiém
deu uc che kha nang ndy mam cua ca 2 ching
nam PB1 va BB1 (Bang 2 va Bang 3). Trong do,
cac thudc tror nam bénh Agri - Fos 400, Ridomil
68WG@G, Mancozeb 8OWP va Aliette 800WG c6 ty
1€ e ché 16n hon c6 y nghia thong ké (P<0,001)
den kha nang ndy mam cua ca 2 chung PB1 va
BB1 so voi thudce trir sau Tervigo 20SC va Sovigo
108SC. Ca 4 loai thudc trr nam bénh e cheé gan
nhu hoan toan (100%) dén kha nang ndy mam cua
ca 2 chung PB1 va BB1. Trong khi d6, 2 loai thuoc

trir sau Tervigo 20SC va Sovigo 108SC trc ché
khoang 50% kha ning nay mam tai 12 gid sau cy
nam va khoang 30% tai 72 gio sau cdy nam. Chi
s6 AUDPC dién bién ty 1¢ trc ché kha ning nay
mam boi 4 san pham thudc trir ndm dén PBI va
BBI twong tmg 1én dén 247 dén 248 cao hon va co
¥ nghia théng ké so véi chi s6 AUDPC géy ra bai
Tervigo 20SC (88,13 va 94,94), bdi Sovigo 108SC
(85,26 va 88,33). Két qua nghién ctru nay twong
ddng véi nghién ctru cua Asi va cs (2010) khang
dinh cac loai thudc trir sdu anh huong 16n dén kha
ning nidy mam ctia 2 ching nim P. fumosoroseus
(N32) va M. anisopliae (L6). Nghién ciu cua
Chen va cs (2021) ciing khing dinh cc san pham
thubc trir sdu matrine, imidacloprid, flufenoxuron
va metaflumizone rc ché sy ndy mam cua bao tir
chung nam B. bassiana PfBb. Celar & Kos (2016)
khang dinh céc loai thubc trir nAm e ché hoan
toan sy nay mam cia chung nim tring B. bassiana
ATCC 74040. Tuong ty, nghién ctru ciia Ramos
va cs (2022) khang dinh ching B. bassiana Bb-18
va M. anisopliae Ma-30 bj cac san pham thudc trir
nam trc ché 100%, cac san pham thudc trir sau trc
ché khoang 50% kha ning niy mam.

Bing 2. Anh huéng ciia thuée héa hoc dén kha niing nidy mam cia chiing PB1

Ty 18 e ché kha ning niy mam (%)

Cong thire - " e e - -
12 gio 24 giv 36giv 48¢giv 60giv 72giv AUDPC
Agri - Fos 400 100,00 99,37 98,75 98,77 98,77 98,77 247,53*
Tervigo 20SC 50,78 36,60 31,59 33,15 33,01 33,01 88,13°
Sovigo 108SC 54,49 33,27 31,71 31,40 31,27 31,27 85,26°
Ridomil 68WG 99,82 98,96 98,97 98,99 98,99 98,99 247,66
Mancozeb 80WP 99,03 99,16 99,07 98,99 98,89 98,89 247,53*
Aliette 800WG 98,95 98,64 98,33 98,40 99,00 98,40 246,52*
Dbi chimg - - - - - - -

F value 1753,56
Pr>F <0,001
CV% 3,23

P ksk

Ghi chii: **: khac biét ¢6 y nghia ¢ mirc p < 0,01, trong ciing mét cét, cac chir cdi giong nhau theo sau
gid tri trung binh the hién sw khac biét khong co y nghia theo phdn hang Ducan.

Biang 3. Anh huéng ciia thude héa hoc dén kha niing nidy mam cia chiing BB1

Ty 18 e ché kha ning niy mam (%)

Cong thirc — — ~ - - —~— AUDPC
12 gio 24giv 36gi0v 48¢gioc 60 giv 72 giv
Agri - Fos 400 99,82 98,99 98,99 98,99 98,99 98,99 247,68
Tervigo 20SC 55,58 49,33 32,52 32,10 32,10 32,10 94,94°
Sovigo 108SC 49,13 35,37 33,63 33,23 33,23 33,23 88,33°
Ridomil 68WG 99,32 99,06 99,29 99,29 99,29 99,29 248,12°
Mancozeb 80WP 98,96 98,71 98,98 98,88 98,88 98,88 247,19
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Ty 18 e ché kha ning niy mam (%)

Cong thirc — — ~ - - —~— AUDPC
12 gio 24 giv 36 giv 48 giv 60 giov 72 gio
Aliette 800WG 98,94 98,36 98,53 98,43 99,03 98,43 246,51°
Agri - Fos 400 - - - - - - -

F value 487,156
Pr>F 0,001
CV% 5,09

P ksk

Ghi chu: **: khdc biét co y nghia o mirc p < 0,01; trong cung mét cot, cac chir cdi giong nhau theo sau
gid tri trung binh the hién sw khac biét khong co y nghia theo phdn hang Ducan .
Bang 4. Anh hudng ciia thude héa hoc dén sinh trudomg cia chiing nAm PB1

Ty 1¢ trc ché dén sinh truéng (%)

Cong thire . . - - . AUDPC
1 ngay 5 ngay 10 ngay 15 ngay 20 ngay

Agri - Fos 400 35,50 79,77 88,37 92,55 94,40 162,82°
Tervigo 20SC 35,50 73,39 78,27 82,51 84,52 147,09°
Sovigo 108SC 35,50 70,71 76,60 81,65 83,83 144,31¢
Ridomil 68WG 35,50 79,77 88,37 92,55 94,40 162,82°
Mancozeb 80WP 35,50 79,77 88,34 92,52 94,35 162,78
Aliette 800WG 35,50 79,69 88,32 92,43 94,26 162,66

Dbi ching - - - - - -

F value 125,45
Pr>F <0,001
CV% 1,59

P sk

Ghi chii: **: khdc biét c6 Y nghia ¢ mirc p < 0,01, trong ciing mét cot, cdc chir cdi giong nhau theo sau
gid tri trung binh the hién sw khac biét khong co y nghia theo phdn hang Ducan.

3.2. Anh hwéng ciia mot sé loai thudc héa hoc
dén khd ndng sinh trwéng ciia Purpureocillium
lilacinum va Beauveria bassiana

Két qua danh nghién ctru ¢ Bang 4 va Bang
5 cho thiy, ca 4 san pham thudc trir nAm @c ché
manh hon ¢ ¥ nghia théng ké (P<0,001) dén kha
nang sinh trudng cia ca ching PB1 va BB1 so voi
2 san pham thudc trir sdu. Tai thoi diém 20 ngay
sau cdy, ty 18 (rc ché dén kha ning sinh trudng cia
PBI1 va BBI giy ra boi 4 san phdm trir nim déu
khoang 94% cao hon va c6 y nghia théng ké so
voi ty 1€ nay gay ra boi Tervigo 20SC va Sovigo
108SC (déu khoang 85%). Chi s6 AUDPC dién
bién ty 1& trc ché kha ning ting truong ban kinh
khuén lac boi 4 san pham thudc trir nAm dén PBI

va BBI tuong tng 1én dén khoang 156 va 162 cao
hon c6 ¥ nghia thong ké so véi chi s6 nay giy ra
boi Tervigo 20SC va Sovigo 108SC (dat khoang
145). Két qua nghién ciru ndy tuong dong vai
nghién ciru ciia Celar va Kos (2016) khi khang
dinh céc loai thudc trir nAm & ty 1€ khuyén cao sé
trc ché dén sy ting trudng soi nim ctia ching ndm
trang ki sinh con tring B. bassiana ATCC 74040
khoang 81%. Widyaningsih va cs (2021) khing
dinh thudc trir nim Mankozeb va 2 loai thude
trir sdu Profenofos va Lambda cyhalothrin déu trc
ché dén kha ning sinh truéng cua cac ching nim
Hirsutella sp., Metarhizium anisopliae, Beauveria
bassiana va Paecilomyces sp.

Bang 5. Anh hwdng ciia thudc héa hoc dén sinh trwdmg ciia chiing nAm BB1

Ty 1¢ trc ché dén sinh truéng (%)

Cong thire . - - - . AUDPC

1 ngay 5 ngay 10 ngay 15ngay 20 ngay
Agri - Fos 400 10,86 79,07 88,61 91,90 94,03 156,02°
Tervigo 20SC 10,86 72,92 81,41 84,47 86,78 143,81°
Sovigo 108SC 10,86 75,13 81,52 83,62 85,07 144,11°
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Ty 1¢ vrc ché dén sinh truomg (%)

Cong thirc - - - - . AUDPC
1 ngay 5 ngay 10 ngay 15ngay 20 ngay
Ridomil 68WG 10,86 79,07 88,61 91,90 94,03 156,02*
Mancozeb 80WP 10,86 79,07 88,61 91,90 94,03 156,02*
Aliette 800WG 10,86 79,07 88,61 91,90 94,03 156,02*
Déi ching - - - - - -

F value 149,58
Pr>F <0,001
CV% 1,06

P kek

Ghi chii: **: khdc biét c6 ¥ nghia ¢ mirc p < 0,01, trong ciing mét cot, cdc chir cdi giong nhau theo sau
gia tri trung binh thé hién sy khdc biét khong co y nghia theo phdn hang Ducan (Ducan’s Multiple Range

Test)

Bang 6. Anh huwong ciia thudce héa hoc dén kha ning sinh bao tir ciia 2 chiing PB1 va BB1

. ) Log(cfu+1) Ty 18 e ché kha ning sinh bao tir (%)
Cong thire
PB1 BB1 PB1 BB1
Agri - Fos 400 0,00¢ 0,00° 100,00 100,00°
Tervigo 20SC 6,83° 7,390 95,58 90,95°
Sovigo 108SC 7,04 7,47 93,57 88,61°
Ridomil 68WG 0,00¢ 0,00¢ 100,00° 100,00°
Mancozeb 80WP 0,00¢ 0,00 100,00° 100,00°
Aliette 800WG 0,00¢ 0,00 100,00° 100,00°
Déi chung 8,26 8,45 - -

F value 10564,37 19563,28 37,82 56,14
Pr>F <0,001 <0,001 <0,001 <0,001
CV% 3,87 2,58 1,51 2,33

P sksk sksk sksk sksk

Ghi chii: **: khdc biét ¢6 y nghia ¢ mike p < 0,01, trong ciing mét ct, cac chit cdi giong nhau theo sau
gid tri trung binh thé hién su khdc biét khong co y nghia theo phan hang Ducan (Ducan's Multiple Range

Test)

3.3 Anh huéng ciia mét sé logi thuéc héa hoc
dén kha ndng sinh bao tie ciia chiing nim di
tuyén chon

Két qua nghién ctru trinh bay & Bang 6 cho théy,
tat ca cac san pham thuong mai duoc thir nghiém déu
anh huong co y nghia théng ké dén kha ning sinh
bao tir ciia ca 2 ching nam d tuyén chon. Trong do,
ca 4 san pham trir ndm déu e ché 100% kha ning
sinh bao tir ctia ca PB1 va BBI1. Tervigo 20SC tic
ché kha nang sinh bao tir cia PB1 90,95% va BB1
95,58% cao hon va co y nghia thong ké so véi Sovigo
108SC tic ché kha ning sinh bao tir ciia PB1 88,61%
va BB1 93,57%. Két qua nghién ctru niy twong
ddng véi nghién ctru cia Chen va cs (2021) khing
dinh tat ca nam loai thudc trir su beta cypermethrin,
matrine imidacloprid, flufenoxuron, metaflumizone
déu trc ché kha ning sinh bao tir clia ching nam B.
bassiana PfBb. Widyaningsih va cs (2021) khing

dinh thudc trir nAm Mankozeb va 2 loai thudc trir sau
Profenofos va Lambda cyhalothrin déu wrc ché dén
kha nang sinh bao tir ctia cac chung nam Hirsutella
sp., Metarhizium anisopliae, Beauveria bassiana va
Paecilomyces sp.

4. KET LUAN

Trong diéu kién phong thi nghiém, cac thudc
trir nAm va trir su s dung trong nghién ctru déu
anh hudng tiéu cuc dén ty 1¢ nay mam, kha nang
sinh trudng va kha nang sinh bao tir cua 2 chung
nam ki sinh con trang Purpureocillium lilacinum
PB1 va Beauveria bassiana BB1 phan lap tir vuon
cdy hd tiéu tai tinh Pak Lik.

Két qua nghién ctru nay gop phan dénh gid tac
dong cua cac loai thudc hoa hoc trong bao v¢ thuc
vat dén cac loai vi sinh vat c6 ich. Tuy nhién, déco
két luan sau rong hon cn nghién ctru danh gia sy
tuong tac ciia chung ¢ diéu kién dong rudng.
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EFFECT OF CHEMICAL PESTICIDES ON GERMINATION, GROWTH AND
SPORULATION OF Purpureocillium lilacinum AND Beauveria bassiana ISOLATED
FROM BLACK PEPPER FIELD IN DAK LAK PROVINCE

Tran Thi Hue'?, Nguyen Thi Thu Thuy?, Tran Thi Thu Ha?
Received Date: 24/10/2023; Revised Date: 24/04/2024; Accepted for Publication: 25/04/2024

ABSTRACT

Entomophathogenic fungi Purpureocillium lilacinum and Beauveria bassiana have demonstrated
in biocontrol agricultural pests, but they can be effected by pesticdes. This study aims to evaluate the
effects of a number of chemical pesticides commonly used in controlling pests of black pepper in Dak
Lak including Agri - Fos 400, Ridomil 68WG, Mancozeb 80WP, Aliette 800WG, Tervigo 20SC and
Sovigo 108SC. Research results shown that in laboratory conditions, all four types of fungicides (Agri
- Fos 400, Ridomil 68 WG, Mancozeb 80WP, Aliette S00WG) inhibited about 99% of germination rate,
about 94% of growth and 100% of sporulation, higher than 2 types of insecticides (Tervigo 20SC and
Sovigo 108SC) that inhibited about 30% of the germination rate, about 80% of growth and 90% of
sporulation of both strains Purpureocillium lilacinum PB1 and Beauveria bassiana BB1.

Keywords: Purpureocillium lilacinum, Beauveria bassiana, pesticides
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