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Tréin Thi Thu Ha%, Nguyén Thi Thu Thiy?
Ngay nhan bai: 12/7/2023; Ngay phan bién thong qua: 15/10/2023; Ngay duyét dang: 20/10/2023

TOM TAT

Rép sap hai 1& hd tleu 1a loai con trung gy hai anh huong dén san xuét cay ho tiéu tai Ty Nguyén.
Kiém soét rép sap hai ré bang cach lam tang mat s0 ndm ki sinh cén tring dt c6 y nghia ca vé kinh té
1An moi truong. Sy thiét 1ap quan thé va hiéu qua & diéu kién dong rudng ciia 2 ching nam ki sinh con
trang ML1 va PB1 trong phong trir rép sap hai ré h tiéu dugc bb tri thi nghiém trén vuon hd tidu giéng
Vinh Linh ¢ giai doan kinh doanh thudc x3 Ea Kao, thanh phd Buén Ma Thuét, tinh Dik Lik. Két qua
thi nghiém khang dinh ca 2 ching ndm déu thiét 1ap duoc quan thé trén vuodn tiéu sau khi xir 1y ching
vao trong dat. Mat do Metarhizium sp. tang khoang 10 lan so v6i ban dau khi xir Iy v6i 300 ml véi nong
do 107 bao tur ML1/mV/ gdc hd tiéu. Mat do, Paeczlomyces sp. tang khoang 3,5 1an so v6i ban dau kh1 xu
1y v6i 300 ml v6i ndong do 107 bao tir PBl/ml/goc ho tiéu. Tt ca cac cong thirc ¢6 xir ly 2 chung nam ki
sinh c6n trung ML1 va PB1 déu cho hiéu qué kiém soat rép sap hai ré hd tiéu. Trong do, hiéu luc phong
trir 6 CT3 (300 ml ML1), CT6 (300 ml PB1), CT8 (125 ml ML1+ 125 ml PB1), CT9 (150 ml ML1+ 150
ml PB1) déu dat hiéu qua cao tai 60 ngay sau xt 1.

Tir khoa: Ho tiéu, rép sap hai ré, nam ki sinh con trung, Dak Lak.

1. MO DAU

Cay ho tiéu (Piper nigrum L.) thudc ho
Piperaceae 1a loai cay léy hat lam gia vi, dugc
sir dung rong rai trén toan thé giéi. Hat hd tiéu
khong chi sir dung trong ché d6 an udng ciia con
nguoi ma con cho cac myc dich khac nhu lam
duoc phém, chit bao quan, nudc hoa, va tham
chi lam tac nhan phong trir sinh hoc mot sb loai
dich hai (Abdulazeez va cs., 2016; Gulati va cs.,
2021; Sharif va cs., 2018). Pik Lik 1a mot trong
3 tinh thudc vung Tay Nguyén dugc quy hoach la
vung trong diém cho san xuat hd tiéu cia ca nudc
(Nguyén Anh Diing va cs., 2020). Nam 2022, tong
dién tich h tiéu toan tinh 32,820 ha v&i 29,120 ha
cho san phém, nang suét dat 29,07 ta/ha mang lai
tong san lugng 84,640 tin (Tong cuc thong ké Pik
Lak, 2023).

Tuy nhién, san xuat ho tiéu tai Dik Lik noi riéng
va san xuat hd tiéu néi chung dang gip rat nhiéu
thach thire lién quan dén su gay hai cta cac loai sau,
bénh hai (Lesueur va cs., 2022; Thangaselvabal va
cs., 2008). Trong nhitng nim gan gay, rép sap hai
ré da tré thanh dich hai nghiém trong 4nh huéng
san xuat hd tiéu ¢ Viét Nam. Rép sap hai ré gy
hai cay hd tiéu & ca giai doan kién thiét co ban va
giai doan kinh doanh, thudong rat kho phat hi¢n su
c6 mit c¢6 rép sap hai ré ho tiéu vi ching song &
trong dat. Khi cay hd tiéu biéu hién triéu chung bi
hai trén than, 14, hoa, qua thi méat do rép da cao, ré
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cdy da bi mang xo6ng va viéc phong trur rép ¢ giai
doan nay khong con hiéu qua (B Thi Kiéu An va
cs., 2022; Tran Danh Stru va cs., 2017). Rép sap
hai ré ho tiéu c6 16p sap bao phii co thé va con co
16p “méng x6ng” nhu mot chiée 4o bao vé chung
khoi anh hudng ciia cac diéu kién bat lgi (Acevedo
va cs., 2020). Hon nita, rép sap hai ré ciing thuong
cong sinh véi kién va kién gitp rép xua dudi cac
loi thién dich 1a dong vat bit moi va dong vat ki
sinh dé bao vé chung (Mani va cs., 2016).

Nam ki sinh con tring 1a nhém vi sinh vat
song trong dit c6 kha ning gy bénh va giét chét
con trung théng qua sy xam nhap cua 16p biéu bi
(Mantzoukas va cs., 2022). Ché pham sinh hoc
duogc san xuét tir nam ki sinh con trung da va dang
dan tré thanh bién phap thay thé thudc hoa hoc 6
y nghia ca vé kinh té 14n y nghia vé moi truong
(Zimmermann, 2007). Ap dung nam ki sinh con
trung trong kiém soat sinh hoc dang tang nhanh do
nhén thie vé moi truong, vé thuc phém va sy that
bai ctia thude héa hoc do su khang thubc cua nhiéu
loai sau hai (Bamisile va cs., 2021). Tran Thi Hué
va cs., 2021 da phan 1ap va khang dinh 2 ching
nam ki sinh con tring ML1 va PB1 & diéu kién
phong thi nghlem va vuodn uom deu dat hiéu qua
cao trong kiém soat rép sap hai ré& ho tiéu.

Tuy nhién, hi€u qua cta cac loai thién dich noi
chung va nam ki sinh con trung ndi riéng con phu
thugc rat nhiéu yeu to tac dong nhu dicu kién thoi
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tiét, ché do canh tac. Chinh vi vay, nghién ctru
nay ti€p tuc xac dinh hiu qua cua hai chung ML1
va PB1 trong kiém soat rép sap hai ré cay ho ti€u
¢ diéu kién dong rudng tai thanh pho Budén Ma
Thuét, tinh Bak Lak.

2. NOI DUNG VA PHUONG PHAP NGHIEN
CUU

2.1. Doi twong nghién ciru

- Cay hd tiéu gidng Vinh Linh (Piper nigrum
L.) giai doan kinh doanh, 6 nam tudi.

- 2 chiing ndm ML1 (Metarhizium sp.) va PB1
(Paecilomyces sp.) duoc phan 1ap tor vuon ho tiéu
thudce tinh Bak Lak boi Tran Thi Hué va cs., 2021
va dugc luu gitr tai bd mon Bao v¢ thuc vat, truong
DPai hoc Tay Nguyén.

2.2. Thoi gian va dia diém nghién ciru

- Thoi gian nghién ctru: thi nghiém dugc tién
hanh tur thang 01/2023 - 6/2023.

- Vi tri, ddc diém khu vuc nghién ctru: Vuon
cay ho tiéu giong Vinh Linh (Piper nigrum
L.) duogc trong trén dat nau do bazan tai toa do
12°35’31.3N, 108°01°4.82E thugc xa Ea Kao,
thanh ph6o Buon Ma Thuét, tinh Pak Lak. Cay
nam thtr 6 da vao giai doan kinh doanh 6n dinh.
Mait d¢ trong 3,5m x 3,5m, phan bon: st dung 3
kg phan bo u hoai két hgp voi 0,1 kg NPK 16-
16-8. Vuon ho tiéu khong dung thude tru bénh
sinh hoc va hda hoc dé phong trir dich hai trén
khu vuc thi nghi¢ém nam 2022 va suot thoi gian
thi nghiém.

2.3. Ngi dung nghién ciru

- Péanh gia su thiét 1ap quan thé cta 2 chung
nam ki sinh con trung ML1 va PB1 trén vuon tiéu
o dicu kién dong rudng.

- Panh gia anh huéng cuia 2 chiing nam ki sinh
con tring ML1 va PB1 ddi véi rép sap hai ré ho
tiéu o dicu kién dong rudng.

2.4. Phuwong phap nghién ciru

- Chuén bi dung dich ném dé thi nghiém: Sir
dung mau glong cac ching nam ki sinh con trung
da c6 sin dé cay 1én moi truong PGA (khoai tay,
glucose agar) trong dia petri béng phuong phap
cy trai bang que trang thay tinh. Khi nam da moc
kin dia, thu ndm bang cach cao nhe 16p mat thach
PGA va chuyén vao ong nghiém, thém nudc cat va
dung dich Tween 80 0,05% dé phan tan deu bao
tor. Dém mat do nam bang buong dém hong cau
Neubauer va pha loang dén muc nong d¢ 107 (bao
tu/ml).

- B4 tri thi nghiém
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Liéu lwong

Chiing nAim

200ml 250 ml 300 ml
MLI1 CTI CT2 CT3
PBI CT4 CT5 CT6

ML1+PB1 CT7 CT8 CT9

Déi chung bC bC bC

Thi nghiém duoc b tri theo kiéu khdi day du
ngiu nhién, 3 1an lap lai, kich thudc 6 co so 1a 9
cdy hd tiéu. Giita cac 6 co s¢ va phan tiép giap voi
bén ngoai phai c¢6 dai phan cach 1a 1 hang cay hd
tiéu.

- Phuong phép xur 1y: Tudi nudc tao dd am cho
toan bo rudng thi nghiém trudce thoi gian xur 1y 1
ngay. Tién hanh gat bo 16p dat quanh gbc hd tidu
(sau 20 cm va cach gbc 20 cm) va tudi déu dung
dich nam 1én gdc va r& ho tiéu. Sau khi tudi xong
lap dat phu kin phan gdc va ré da duoc tudi dung
dich ndm.

- Theo dbi sy thiét 1ap quan thé cua 2 chung
nam ki sinh c¢on tring ML1 va PBI1

+ Liy mau dat: Tai mdi 6 thi nghiém lay dat
tai 3 tru bat ki ¢ thoi diém trudce xu 1y, sau xir ly
30 ngay va 60 ngay. Tai cac tru tiéu da chon gat
b6 16p rac trén bé mit va lay dat ¢ do sau 0 - 20
cm cach goc 20 cm thude 4 hudng trong pham vi
hinh chiéu ctia tan cdy. Mau thu duoc cho vao tai
nilon, mang vé lai phong thi nghiém dé xir Iy. Can
2 gam dat tai mdi 6 thi nghiém cho vao trong 18 ml
nudc cat trong dng Falcon va lic & 120 vong trong
khoang 2 phut. Tat ca cac mau duoc pha lodng 1:
1000 Va dugc ciy trang trén moi trudng chon loc
cho nim ki sinh ¢on trung SM (Meyhng, 2007) dé
xac dinh ndm ki sinh rép sap hai ré ho tiéu.

+ Chuén bi m6i truong chon lgc dé xac dinh
méat do nAm (SM) nhu sau: Hoa 32,5 gam SDA
(Sabouraud Dextrose Agar) trong 500 ml nudc
cat vao binh tam gidc. Thém 1 ml Dodine (thudc
diét nAm dé tc ché sy phat trién cua nam). Hap
moi truong trong 20 phut & 120°. Lam ngudi moi
truong sau khi hap tiét tring dén khoang 60°C
thi thém: 500 ul Chloramphenicol va 500 ul
Streptomycin sulphat dé trc ché sy nhidm khuén.
D6 méi trudng ra dia petri dé chuan bi trang dung
dich dat. Chu y: pha cac chit diét nAm va vi khuan
nhu sau: Chloramphenicol 1g trong 10 ml con
96%; Streptomycin sulphate: 0,5g trong 10 ml
nude cit va Dodine: 5g trong 45 ml nude cat.

+ Dung pipet hut 0,1ml dung dich dat da pha
lodng 1: 1000 vao tAm mdi dia petri rdi ding que
trang thiy tinh trang déu trén bé mat dia. M&i mau
thuc hién lap lai 3 1an twong g véi 3 dia petri.

+ Sau 3 - 5 ngay dém s luong tan nim ki sinh
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con trung trén mdi dia va xac dinh mat do nam
(cfu/gam dat) theo cong thuc:

N,=M.X/V

Trong do6:

N, mat do ndm ki sinh coén trung trong 1 g dat

M: d9 pha lodng ding dé ciy

X: s6 khuan lac trung binh trong mdi dia petri.

V: thé tich dung dich méu cdy vao mdi dia
petri

- Panh gi4 anh huéng cta 2 ching ndm ki sinh
con tring ML1 va PB1 dén rép hai ré ho tiéu:

Tai mdi 6 thi nghiém theo ddi va phéan cip muc
d6 hai cua ré bi rép sap hai ré & moi tru ho tiéu.
Dung bay dao dat gat dat quanh goc va ré & do sau
20 cm va rong cach goc 20 cm dé quan sat va phan
cap rép o re theo quy chuan (B¢ Khoa hoc va Cong
ngh¢, 2021) c6 cai bien

Cap I (nhe): <Rép xuat hién rai rac ¢ ré dudi
1/3 tong sb ré Va thin ngam cua tru tiéu (nhung
chua hinh thanh 6 rép hodc ming xong).

Cép 2 (trung binh): C6 1 - 3 6 rép (hodc u ming
x6ng) hoic rép phan bo rai rac & 1/3 dén 2/3 s6 1é
va than ngam cua tru tiéu.

Cép 3 (nang) >36 ép (hodc u mang xong)
hodc > 2/3 s6 r& va than ngdm c6 rép phan bd rai
rac.

Tinh ty 1€ rép sap hai theo cong thuc:

Téngsd tru bihai

T§ 1¢ hai (%) = ——— — x100
Tongso tru di€u tra
. 3n,+2n, +
Chi 56 hai (%) = % x 100
n

Trong d6: n, la so tru bi rép cap 3, nla s6 try
birép cap 2, n, la s6 tru bi rép cdp 1, n la tong s6
tru theo doi

T chi sb rép hai tinh hiéu lyc (HL) cta nam
theo cong thirc Henderson-Tilton

X Cb
x 100
Ca

X

Hiéu 1@(%):(1- L

b

Trong do T : Chi sO rép hai sau xu ly ¢ nghiém
thirc xtr Iy ndm ki sinh; T,: Chi s6 rép hai trude xu
ly 6 nghiém thtc xu 1y nam ki sinh, C_: Chi 5O rép
hai sau xtr 1y & nghiém thtrc doi chung, C,: Chi so
rép hai trude xu Iy & nghiém thirc dbi chung

Chi s6 AUDPC (Area Under Disease Progress
Curve) la dudng cong dién bién cua dich bénh st
dung dé giai thich dich bénh dién tién nhu thé nao
theo thoi gian. Str dung chi s AUDPC can thiét
khi c6 nhiéu 1an danh gia, vi cac quan sat dugc tom
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tat bang mot con s6 duy nhat trong sudt qua trinh
theo d&i. Nam ki sinh con tring chinh 14 dich bénh
ctia rép sap hai cay hd tiéu. Vi vy, nghién ctru st
dung AUDPC dé thé hién dién bién ty 1¢ hai, chi
sb hai va hiéu luc phong trur rép sap hai ré ho tiéu
ctia 2 ching nam ki sinh. Tuong tw nghién ciru clia
(Monzén va cs., 2007) da str dung chi sé6 AUDPC
dé phan tich dién bién bénh nam tring ki sinh con
trung B. bassiana hi¢u luc phong trir mot duc qua
ca phé Hypothenemus hampei. AUDPC (Dién tién
ty 1€, chi s6 tru hd tiéu bi rép sap giy hai hoac
hiéu lyc ctia ndm ki sinh c6n trung dugc tinh theo)
(Madden va cs, 2007).

Ni-1

AUDPC = Z(Jﬁ +yi+1)'(ti+1 -
i=1

Trong d6: +y.: ty I¢, chi s6 try ho tiéu bi rép

sap gay hai hodc hiéu lyc & 1an dénh gia thi i

tA)/2

1

+y.,,: tyl¢, chi s tru ho tiéu bi rép sap gay hai
hodc hiéu lyc & 1an danh gia thi i+1

+t: sO ngay sau xir Iy ¢ lan danh gia thir i

+t, s0 ngay sau xir Iy ¢ 1an danh gia thi i+1
2.5. Phwong phdp xir Iy sé liéu

S6 liéu thu thap duoc xu ly bang phan mém
Excel va SPSS 20, sir dung tric ‘nghiém phén hang
Ducan v6i 2 yéu té 1a chung ndm va lidu luong &
murc 95%.
3. KET QUA VA THAO LUAN
3.1. Sw thiét Igp quan thé ciia 2 chiing nim ki
sinh cén tring ML1 va PBI trén vwon tiéu ¢ diéu
kién déng rufng

Panh gia su thiét 1ap cuia mdi ching nam ki
sinh ¢on trung dugc tmg dung trong dat va ving
ré cia mdi hé sinh thai nong nghiép 1a rat quan
trong dé khang dinh hiéu qua kéo dai ciia chung &
trong dat (Castro va cs., 2016). Su thiét 1ap quan
thé cua 2 chiing nam ki sinh ML1 va PB1 dugc thé
hién qua Hinh 1 va Hinh 2 cho thay sau khi xir 1y 1
thang ca 2 ching nim déu thiét lap quan thé trong
dat. Trude xtr Iy mat &6 Metarhizium sp. & trong
dat déu chi dat khoang 2x102cfu/g dat. Sau xir 1y,
mat d§ Metarhizium sp. & cac cong thirc cé xur ly
ML déu tang, trong khi d6 & cac cong thuc doi
chimg va cong thire chi xir Iy v6i chung PB1 déu
khong ting. Mat d6 Metarhizium sp. ting cao nhat
tai CT3 dat dén 20,22x10%cfu/g dat sau 30 ngay xir
Iy va 23,0x102 cfu/g dit sau 60 ngay xir ly. Tuong
tu, sau xu 1y ¢ cac cong thure ¢ xur Iy PB1 thi mat
d6 Paecilomyces sp. déu ting 13 rét so véi trudce xir
ly. Trong d6, mat do Paecilomyces sp. c6 su thay
d6i 16n nhét tai CT6. Mat do Paecilomyces sp. &
CT6 trude xur 1y chi dat 3,67x10*cfu/g thi sau xtr 1y
30 ngay di tang 1én 13,33x10? cfu/g dat va sau xu
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ly 60 ngay dat dén 14,00x10? cfu/g dit. Nhu vy,
ca 2 chung ndm ki sinh c6n tring déu thiét 1ap quan
thé trong dét hd tiéu, két qua nghién ctru tuong tu
v6i nghién ctru cua (Castrova cs., 2016; Olabiyi va
cs., 2022; Pilz va cs., 2011; Scheepmaker & Butt,
2010).

Mat d¢ ca 2 ching nam & thoi diém sau xir 1y
déu c6 su khac blet ¢6 ¥ nghia thong ké phu thude
vao ca 2 nhan t6 (liéu luong va chiing ndm) ¢ mirc

y nghia P<0,01. Trong d6, mat d0 Metarhizium
sp. & thoi diém sau xtr 1y 30 va 60 ngay déu dat
gia tri cao nhat & CT3 (300 ml ML1). Mat do6
Paecilomyces sp. dat gia tri cao nhat tai CT6 (300
ml PB1). Cac cong thirc phdi hop chiung MLI1
va PB1 thi mat sb cua ca Metarhizium sp. va
Paecilomyces sp. déu ting ching t6 ca 2 chung
nam MLI va PBI1 khong dbi khang v&i nhau ¢
trén dong rudng.

B Trude xu ly

i Sau xur ly 30 ngay

B Sau xur ly 60 ngay

T I
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Hinh 1. Mét do Metarhizium sp. truéc va sau xir ly

B Trude xu ly

Sau xtr Iy 30 ngay

m Sau xir lv 60 ngay
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Cong thirc

Hinh 2. Mét d§ Paecilomyces sp. truéc va sau xir ly

3.2. Anh huéng ciia 2 chiing nim ki sinh cén
tring ML1 va PBI dén rép sap hgi ré hé tiéu &
diéu kign dong rugng

Ty 1€ try cay hd tiéu bi rép sap hai & & cac cong
c6 sy thay ddi khac nhau giita thoi diém trude xu
1y va sau khi xir Iy (Bang 1). O thoi diém trudc
xtr 1y, ty 18 tru cay hd tiéu bi rép sap hai ré khong
¢6 su khac biét ¢6 ¥ nghia thong ké giita cac cong
thirc ¢6 xir Iy v6i ndm ki sinh c6n tring so véi
cong thuce ddi chung. O tat cac thoi diém theo doi
sau xu ly, ty 1€ tru cay hd tiéu bi rép sap hai ré da
c¢6 su khac biét c6 y nghia thong ké & mirc P<0,05.
Phén tich thong ké cho thay, khong c6 su khéc biét

vé ty 18 tru ho tiéu bi rép gay hai giita chung ndm
MLI1, PB1 va khi phdi hop MI1 + PB1. Chi c6 su
khac biét ¢6 y nghia thong ké (P<0,05) vé ty 1¢ hai
& cac mirc liéu lugng khac nhau. Trong khi & cong
thirc d6i chung ty 1¢ try ho tiéu bi rép sap gy hai
tang 1én thi ¢ cac cong thirc c¢6 xir Iy v6i nam ki
sinh con trung lai giam di. Sau xu ly 60 ngay, ty 1€
nay & cong thirc dbi chimg 1én dén 83,33%, & cac
cong thic co xur 1y chi con dudi 45,0% (18,52%
dén 44,44%). Trong d6, chi s AUDPC dién bién
ty 18 try ho tiéu bi rép ki sinh thip nhét tai CT3,
CT6, CT8 va CT9.
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Bang 1. T¥ 1¢ tru ho tiéu bi rép sap hai gbc qua céac thoi gian theo di

T 18 hai (%)

Cong th AUDPC
OMS T T IXL SXL15ngay SXL30ngay SXL45ngay SXL 60 ngay
CTI 55,56 55,56 51,85 40,74 37,04 2916,67"
CT2 59,26 59,26 51,85 44,44 4047 3083,33¢
CT3 66,67 48.15% 29,63 29,63 29,63 2333,33
CT4 55,56 55,56 51,85 44,445 4444°  3027,78
CTS 55,56 55,56 55,56 55,56 37,04 2972,20m
CT6 62,96 44,445 29,62 22,200 22000 208333
CT7 59,26 59.26" 55,56 55,56 40,74%  3305,56¢
CT8 66,67 48.15% 37,03 29,63 20,63 244444
CT9 62,69 37,03 33,330 22,200 18,52°  2000,00°
pC 62,96 74,08¢ 77,78 77,78 81,480 4527,78°
Fvalue 0,912 4,650 11,165 16,760 28,171 15,101
Pr>F 0,536 0,003 <0,001 <0,001 <0,001 <0,001
Mtc y nghia ns * * * *

Ghi chii: * Khdc biét ¢6 ¥ nghia & mire 95%, Trén ciing 1 ¢ét, cdc chit cdi giong nhau theo sau gid tri
trung binh thé hién sy khac biét khong co y nghia theo phan hang Duncan (Duncan s Multiple Range Test).

Chi s6 rép sap hai ré & cac cong tai cac thoi
diém trude xtr 1y va sau khi xir Iy duoc trinh bay
o0 Bang 2. Tuong tu nhu ty 1€ tru cay ho tiéu bi hai
& thoi diém trude xir 1y, chi s6 cdy hd tiéu bi rép
sap hai r& khong c6 su khac biét co ¥ nghia thong
ké giita cac cong thirc co xir Iy voi nim ki sinh con
trung (ML1, PB1) va cong thirc ddi ching. Sau
xtr 1y, trong khi chi sé rép sap gdy hai ré hd tiéu &
cong thirc dbi ching c6 xu hudng ting 1én thi & cac
cong thirc co xtr Iy véi ndm ki sinh con triang lai co

xu hudng giam di. Tai cac thoi diém sau xi 1y chi
s6 rép hai & cong thirc ddi ching déu dat cao nhat
va khéc biét c6 y nghia thong ké so vdi cac cong
thirc con lai. Sau xir Iy 60 ngay, chi s6 rép hai &
cong thirc ddi chimg tang 1én dén 59,26% thi & cac
cong thire ¢6 xur 1y chi con dudi 31% (12,28% dén
30,86%). Dién bién chi sb rép sap hai ré& hd tiéu
thong qua chi s6 AUDPC ¢ cong thirc d6i ching
cao nhat thi chi s6 nay & cac cong thirc CT2, CT3,
CT6, CT8 va CT9 dat gia tri thap nhat.

Biang 2. Chi s6 rép sap hai ré hd tiéu qua cac thoi gian theo doi

Cone thi Chi s6 hai (%) AUDPC
ong thirc
5 TXL SXL 15ngay SXL 30 ngay SXL 45 ngay SXL 60 ngay
CT1 38,27 38,270 37,04bd 32,100 30,86° 2129,63"
CT2 38,27 38,270 35,804 29,63¢ 25,93@® 2037,04%¢
CT3 44,44 37,0420 27,16 25,937 25,93@® 1879,63%¢
CT4 38,27 38,27bd 37,040 33,33% 30,86° 2148,15¢
CT5 40,74 40,74 40,74 32,105 29,63° 2231,48°
CTo6 40,74 30,86 25,932 20,99¢ 19,752 1620,37%
CT7 39,51 39,510 38,274 38,27¢ 29,630 2259,26¢
CT8 41,98 34,57 29,63¢ 24,69 23,46® 1824,07:%¢
CT9 37,04 28,408 27,16 19,752 12,282 1537,04*
bC 38,27 45,681 55,56¢ 55,564 59,26¢ 3074,07¢
Fvalue 0,526 2,971 7,895 11,041 15,939 7,429
Pr>F 0,837 0,024 <0,001 <0,001 <0,001 <0,001
Mtic y nghia ns * * * *

Ghi chii: * Khdc biét c6 y nghia ¢ mirc 95%; Trén cing 1 cot, cdc chir cdi giong nhau theo sau
gia tri trung binh thé hién sy khac biét khong cé y nghia theo phdn hang Duncan (Duncan's Multiple

Range Test).
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Bang 3. Hiéu lwe kiém soat rép sap hai ré hé tieu ML1 va PB1 & diéu kién dong rudng

Hiéu luc (%)

Cong thirc AUDPC
SXL15ngay  SXL30ngay  SXL 45 ngay SXL 60 ngay
CT1 16,38° 19,11¢ 29,74b 32,274 10492,10°
CT2 16,38° 21,79¢ 35,78° 43,330 12393,26°
CT3 30,73¢ 50,41° 51,51# 51,51%¢ 20353,50¢
CT4 16,38° 19,11¢ 27,08 32,53¢ 10171,67°
CTs 16,38° 16,38° 33,64° 38,60 11092,0°
CTo6 36,91° 47,23%® 56,95° 59,73¢ 21967,63¢
CT7 16,38° 18,86¢ 18,86¢ 36,73« 9390,90°
CT8 30,24¢ 40,47® 51,40° 54,49 19223,77¢
CT9 35,96* 38,48° 55,74 60,79* 20660,77*
Fvalue 26,246 24,243 16,267 14,034 27,402
Pr>F <0,001 <0,001 <0,001 <0,001 <0,001
Mtrc y nghia * * * * *

Ghi chii: * Khdc biét ¢é y nghia & mirc 95%, Trén cing 1 cét, cdc chir cdi giong nhau theo sau gid tri
trung binh thé hién sy khac biét khong co y nghia theo phan hang Duncan (Duncan s Multiple Range Test).

Panh gia hiéu lyc cia 2 ching nim dya vao
chi s6 rép hai gbc theo Henderson-Tilton cho két
qua duoc trinh bay tai Bang 4. Tat ca cc cong
thire ¢6 xur 1y 2 chang nam ML1 va PB1 déu co
hi¢u qua kiém soat rép hai ré cay hd tiéu. Trong
do, cac cong CT3 (300 ml ML1) CT6 (300 ml
PB1/gbc), CT8 (125 ml MLI+ 125 ml PBI),
CT9 (xtr 1y v&i 150 ml ML1/gbc+ 150 ml PB1/
géc) déu cho hiéu luc kiém soét rép dat cao nhat
tai 60 ngay sau xu ly. Nhu vay, hiéu luc kiém
soat rép sap hai ré ho tiéu cua 2 ching ndm ML1
va PB1 cao hon so véi mot s6 chung nam ki sinh
con trung dugc (Lemawork va cs., 2011) su
dung dé phong trir loai rep sap Cataenococcus
ensete hai gdc cdy chudi ngoai dong rudng tai
Ethiopia.

Phan tich théng ké cho thay hiéu lyc kiém soat
rép sap hai ré ho tiéu chiu anh huong coy nghla
thong ké cua twong tac giita 2 yéu td ching nim
va liéu luong xtur 1y (P <0,05). Bang 3 cho thiy,
chi s6 AUDPC dat gia tri cao nhat tai CT3, CT6,
CT8 va CT9. Két qua nay co nghia 1a & cac cong
thtrc chi xur ly véi ching ML1 hiéu luc phong trir
rép sap hai ré dat hiéu qua cao khi xtr 1y voi lidu
lwong 300 ml/gdc. O cong thirc xir v co sy phdi
hop gitta chung ML1 va PBI1, hi¢u luc phong trur
rép sap hai ré & CT8 (125 ml ML1+125 ml PB1)
dat hiéu qua cao va khong khac biét c6 y nghia
s0 v&i CT9 (125 ml ML1+125 ml PB1). Nhu vay,
khi phdi hop 2 chiing ndm véi nhau thi & muc lidu
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lugng thap hon (250 ml/gdc) da dat hiéu qua twong
duong khi xtr 1y riéng r& ting chung nim & muc
lidu luong cao hon (300 ml/gbc). Metarhizium
sp. co hiéu qua kiém soat con trung gay hai cao
(Litwin va cs., 2020), Paecilomyces sp. c6 kha
ning kiém soat ca con tring va tuyén tring cao
(Nguyen Thi va cs., 2023). Ca Metarhizium sp.
va Paecilomyces sp. déu la nhiing vi sinh vat
dat nén dic biét c6 hiéu qua ddi véi cac loai con
trung gay hai séng trong dat. Chinh vi vay, su
thiét lap thanh cong quan thé cia chiing vao trong
dat trong ho tiéu da mang lai hiéu qua kiém soat
cao v6i loai rép sap hai ré cay ho tiéu.

4. KET LUAN

Cac chung nam ML1 va PB1 déu thiét 1ap duogc
quan thé cta chung khi xtr ly riéng ré hodc phéi
hop ching vao dat vuon cay ho tiéu. Hidu qua
kiém sodt rép sap hai & ho tidu chiu tac dong boi
2 yéu t6 ching ndm va liéu luong xtr ly. Khi xir Iy
riéng &, ca 2 chung déu cho hiéu qua cao nhat khi
xu 1y véi lidu luong (300 ml/gdce). Khi phdi hop
2 chiing nim véi nhau, hiéu lyc phong trir dat gia
tri cao nhat chi véi lidu lugng (125 ml ML1 + 125
ml PB1).
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EVALUATION OF THE ESTABLISHMENT AND FIELD EFFICACY
OF SOME ENTOMOPATHOGENIC FUNGI STRAINS FOR MANAGING
BLACK PEPPER ROOT MEALYBUGS IN BUON MA THUOT CITY,
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ABSTRACT

Root mealybug is an important insect pest hindering the production of black pepper in the Central
Highlands. Controlling root mealybugs by supplementation to increase the population of soil insect
parasites is both economically and environmentally significant. Establishment and efficiency in field
conditions of two entomopathogenic fungi strains (ML1 and PB1) in controlling black pepper root
mealybugs were experimentally arranged in Vinh Linh pepper field at the commercial stage, belongs
to Ea Kao commune, Buon Ma Thuot city, Dak Lak province. The experimental results confirmed that
both fungal strains were able to establish populations in the soil after treating them to the soil. Density
of Metarhizium sp. increased about 10 times when treated with 300 ml with a concentration of 10’ ML1
spores/ml/stump. The density of Paecilomyces sp. increased about 3.5 times when treated with 300 ml
with a concentration of 107 PB1 spores/ml/stump. All treatments with ML1 and PB1 were effective in
controlling black pepper root mealybugs. In which, the control effect in CT3 (300 ml ML1), CT6 (300
ml PB1), CT8 (125 ml ML1+ 125 ml PB1), CT9 (150 ml ML1+ 150 ml PB1) were all high at 60 days
after treatment.

Keywords: Black pepper, root mealybug, entomophathogenic fungi, Dak Lak
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