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LOI CAM DOAN

T6i xin cam doan rang, ddy la céng trinh nghién cizu cua chinh ban than tdi. Cac
so liéu va két qua nghién cizu trong ludgn an nay l1a trung thuee va chiea timg dwroc bdt ki
ai sir dung dé bao vé mét hoc vi ndo.

T6i xin cam doan rang, Moi Sy givip dé trong suot qua trinh thyc hién lugn dn da
dirge cdm on va cdc théng tin trich dan trong ludn dn ndy déu dwoc chi rd nguén goc.

T&c gia luan an

Tran Thi Hué



LOI CAM ON

Trong suét qué trinh hoc tdp va theec hién ludn an tdi da nhédn duwoc su iing hé
va givip d& quy bau cua cdc quy co quan, Thay CO, ban bé, dong nghiép, gia dinh va
cac em sinh vién.

Toi xin by té 10ng biér on sdu sdc nhdt téi cac gido vién hiréng dan khoa hoc
PGS. TS. Tran Th; Thu Ha va TS. Nguyén Thj Thu Thay dd tdn tinh giang day, déng
vién, gitip dé tdi trong sudt qua trinh hoc tdp va dinh hwdng givip ti trwdng thanh hon
trong céng tac nghién cizu va hoan thién lugn an.

Toi Xin tran trong cdam on sw hé tro, déng vién va givip dé tan tinh tr Ban Giam
hiéu Truong; Lanh dao Khoa Néng hoc; quy thay cd gido B mén Bdo vé thuc vit;
quy thdy, cd gido va can bg Phong Dao tao va Cong tac sinh vién thugc Truong
Pai hoc Néng Lam, Pai hoc Hué da hé tro va tao diéu kién thudn loi cho téi trong
suet thoi gian hoc tdp va theec hién lugn an.

Toi xin bay té long biét on sdu sdc téi Ban Gidm hiéu Truong; Lanh dao Khoa
N6ng Lam nghiép; quy thay, c¢b gido Bé mon Bdo vé thuc vat thugc Truong Pai hoc
Tay Nguyén da hé tro, givip dé toi trong quéa trinh hoc tdp va hoan thién lugn an.

T6i ciing xin gaoi loi cam on chan thanh téi PGS. TS. Lé Thanh Phong (truong
Pai hoc Cdn Tho), PGS. TS. Trdan Bdng Khanh (Vién Di Truyén Nong nghiép), PGS.
TS. Nguyén Phuong Pai Nguyén (Truong Pai hoc Tay Nguyén), TS. Pao Thi Thu Hang
(Vién Bao vé Thuc Vdt), ThS. Trdan Xudn Huwng (Vién Khoa hoc Lam nghiép) da hé tro
toi trong qua trinh thuc hién lugn an.

T6i ciing xin dwoC cdm on cac hg ndng dan trong hé tiéu tai tinh Pak Lak da
cho phép t6i Idy mau va trién khai thi nghiém trén vion ho tiéu cia gia dinh.

Xin dwoC cam on Qia dinh yéu thuwong cua toi nhitng nguoi than yéu da luon
déng vién, chia sé khé khan, buon vui, la déng lyc gilp tdi hoan thanh lugn an.

Cudi cuing, tdi xin bay té 10ng cdm on chdn thanh téi cac em sinh vién than yéu
lop BVTV K16, BVTV K17, BVTV K18 va BVTV K19 thugc truong Pai hoc Tay
Nguyén da dong hanh va hé tro toi trong qua trinh thuc hién Ludn an.

Bubn Ma Thugt, ngay thang nram 2023
Tac gia luan an

Tran Thi Hué
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MO PAU
1. PAT VAN DE

Cay ho tiéu (Piper nigrum L.) dugc ménh danh 1a vua cua cac loai gia vi va
dugc trong phd bién & mot sé nuéc nhiét doi trén thé gidi. Ngay nay, hat tiéu da tro
thanh mit hang néng nghiép xuat khau quan trong dem lai gié tri kinh té cao cua Viét
Nam. Ho tiéu dugc xac dinh 12 loai cay trong chu luc gép phan phat trién kinh té coa
tinh ik Lik. Trong giai doan 2014 — 2019, do gia tri san pham ho tiéu ting cao dan
dén dién tich ho tiéu ngay cang ma rong, chi phi dau tu cho san xuat ho tiéu ting cao.
Nam 2014, dién tich trong ho tiéu cua tinh Dak Lk chi dat 16.075 ha, trong d6 c6
8.056 ha cho san pham. Bén nam 2022, tong dién tich hd tiéu cua tinh 1én dén 32.820
ha voi 29.120 ha cho san phiam, niang suit dat 29,07 ta/ha mang lai tong san lwong
84.640 tan [4]. Dién tich hd tiéu ting nhanh, thdm canh qua muac ¢ ving hd tiéu thuoc
c4c tinh Tay Nguyén n6i chung va Dak Lik noi riéng trong nhitng nim gan day dan dén
tinh hinh dich hai phét sinh phat trién gan nhu khong phong trir dugc.

Rép séap hai ré 1a mot trong nhiing d6i twong dich hai gay anh hudng 16n dén
san xuat ho tiéu & nhiéu nudc trén thé gidi. Rép gay hai cay ho tiéu ¢ tat ca cac giai
doan tir giai doan vudn wom, kién thiét co ban dén giai doan kinh doanh. Cay ho tiéu
bi rép sap hai ré gay hai c6 hién twong vang I, rung hoa, rung qua va néu khong co
bién phap phong trix kip thoi s& khién day tiéu kiét sirc dan va chét. Ngoai ra, rép chich
hit s& tao ra vét thuong co gidi lam cay hd tiéu dé bi nhidm céc loai dich bénh nguy
hiém phéat sinh tir dat nhu Phytophthora sp., Fusarium sp., va Meloidogyne incognita
[17, 76, 256].

Phong trir rép sap hai ré ho tiéu bang bién phap sir dung thudc trir sdu héa hoc
thudng c6 hiéu qua kém do co thé cua rép sap c6 16p sap bot bao phu bao vé. Rép song
trong dat nén rat kho dé phat hién sy xuat hién va gay hai cia ching, thudng khi mat
d6 cua rép da ting cao va gay hai nang biéu hién qua triéu chitng qua cac bo phan cua
cay ho tiéu ¢ trén mat dat thi ndng dan méi nhan dién dugc. Rép ciing thuong két hop
v6i Vi nam hinh thanh cac khéi u trén ré dé ching séng trong d6 va tranh tiép xuc voi
thudc trir sdu. Hon nita, thuéc héa hoc anh huong ti€u cuc dén stc khoe cua con
nguoi, dong vat, thién dich, gy 6 nhiém méi truong dat, nude, khong khi va giam chat
luong hat ho tiéu. Thude hoéa hoc anh huong ti€u cuc dén su da dang sinh hoc, can
bang sinh théi trong vudn tiéu dan dén tinh hinh dich hai trén vuon tiéu ngay cang dién
bién phtrc tap.

Ngay nay, bién phap sinh hoc sir dung nhirng loai thién dich trong phong trur
dich hai cay trong dang duoc khang dinh 1a xu huéng cho nén san xuat nong nghiép
bén vitng. Rép sap hai cic bd phan trén mat dit cta cay trong c6 thanh phan thién dich
la cac loai dong vat bat moi rat phong phi. Tuy nhién, cé rat it cac dong vat bit mdi 1a



thién dich cta rép sap hai gdc va ré cay trong. Hon nira, rép sap hai ré cay trong
thuong cong sinh véi kién gilp ching xua dudi thién dich 1a dong vat bat moi va ky
sinh dé bao vé rép.

Néam Kky sinh ¢6n trung 1a nhém vi sinh vat dat nén chlng c6 tiém nang to 16n
trong phong trir cac l0ai con tring gay hai song trong dat. Sy ton tai ciia nAm ky sinh
con tring trong dit giup viéc phong trir mat d6 siu hai trong dit duoc dién ra thuong
xuyén, lién tuc. Diéu nay dic biét co ¥ nghia d6i voi nhitng loai con trung gay hai ma
con ngudi kho nhan dién duge sy xuat hién va giy hai ctia chung nhu rép sap hai ré hd
tiéu. Nam ky sinh cdn tring c6 thé nhan nudi va phat trién thanh dang ché pham dé
phong trir sinh hoc con trung gay hai thuong co ty 1€ thanh cong cao va kha nang hinh
thanh tinh khang thip. Dén nay, di c6 rat nhidu cong trinh nghién ctru sir dung nim ky
sinh trong phong trir sinh hoc con tring gay hai cay trong trén thé giéi.

Viét Nam di c6 kha nhiéu cong trinh nghién ctu va ¢ 10 san pham thuong mai
phong trir sau hai tir nAm ki sinh cén triing trong danh muc thuéc bao vé thuc vat dugc
phép st dung nam 2023. Tuy nhién, cd rat it nghién ciu va chua c6 san pham thuong
mai ndo lién quan dén nam ki sinh con trung duoc ding ki dé phong trir rép sap hai ré
cay ho tiéu. Dé phat huy téi da hiéu qua cuaa nhém vi sinh vat c6 ich nay thi nhiing
nghién ctiu sir dung chung dé phong trir cho mdi loai su hai, mdi loai cay trong & moi
diéu kién tiéu khi hau cu thé van can phai tiép tuc duoc thuc hién. Pak Lik a tinh c6
diéu kién thoi tiét khi hau am va am ép, thuan lgi cho cac lodi nam Ky sinh con tring
phét trién. Vi vay, thu thap, tuyén chon cac mau nam Ky sinh con triing ban dia c6 hiéu
qua cao, xac dinh cac diéu kién thich hop nhat cho su phat trién, nhan nudi va tng dung
ching dé phong trir rép sap hai ré ho tiéu tai dia ban tinh Ia rat can thiét. Xuat phat tir
thue té trén, dé tai “Nghién ciu ¥ng dung nAm ki sinh trong phong trir sinh hec
rép sap (Formicococcus sp.) hai ré cay hé tiéu tai tinh Pik Liak” di duoc thuc
hién.

2. MUC TIEU CUA PE TAI

- Phan lap va tuyén chon mau nam ky sinh ¢6 hiéu luc phong trir cao ddi vai rép
s&p hai ré ho tiéu.

- Xac dinh dugc mot sé yéu té sinh thai cd anh huong tich cuc dén nam ky sinh
rép sap hai ré cay ho tiéu.

- X4c dinh dugc mot sé diéu kién pht hop trong nhan sinh khdi mau nam ky sinh
rép sap hai ré ho tiéu da duoc tuyén chon.

- Xac dinh dugc ndng do, liéu lugng phl hop ciia mau nam Ky sinh da duoc
tuyén chon cho hiéu luc phong trir rép sap hai ré ho tiéu cao ¢ diéu kién phong thi
nghiém, vuon wom va ngoai dong rudng.



3. Y NGHIA KHOA HQC VA THUC TIEN
a. Y nghia khoa hoc

- Két qua nghién ctru cua dé tai khing dinh vai trd caa nAm ky sinh con tring
trong phong trir rép sap hai ré cay ho tiéu.

- Két qua nghién ctru cta dé tai 1a tai liéu tham khao cho nhiing nghién ciru sau
hon vé bién phép sinh hoc tmg dung ndm Ky sinh c6n tring trong phong trir cac loai
rép sap hai ré cay trong.

b. Y nghia thuc tién

Két qua cua nghién ciru gop phan ting kha nang ang dung cac mau nam Ky sinh
con tring ban dia trong phong trir rép sép hai ré cay ho tiéu, gép phan giam lwong
thudc trir su hoa hoc, thuc day wng dung bién phap bao vé thuc vat an toan, bén viing
va than thién véi moi truong. Nghién ciru cling gop phan trong chién luoc dam bao san
pham ho tiéu caa Viét Nam khang dinh duoc thuong hiéu va vi thé trén thé gisi cua
nganh hang hé tiéu nuéc ta.

4. NHUNG PONG GOP MOI CUA LUAN AN

Luén 4n da phan lap duoc 154 mau nim va ciing da tuyén chon, dinh danh duoc
2 mau ndm c6 tiém ning trong phong trir sinh hoc loai rép sap hai ré cay ho tiéu tai
Pik Lak 1a mau niam tim (Purpureocillium lilacinum PB1) va mau nam tring
(Beauveria bassiana BB1).

Luén 4n d3 khao sat duoc vuon ho tiéu trdng xen ho tiéu voi ca phé, st dung tru
s6ng, bon phan hitu co va khong sir dung thube trir nAm cé tac dong tich cuc hon dén
mat do Metarhizium spp., Beauveria spp. va Purpureocillium spp. so véi cac ruong
khac trong thuan hd tiéu, st dung tru chét, bon phan héa hoc va su dung thudc trir
nam.

Luan an da xac dinh dugc moi truong PDA, nhiét d 25 - 27°C, pH=45-7,5
1a diéu kién thich hop cho kha ning nay mam, sinh truéng, sinh bao tir va ki sinh réep
sap hai ré ho tiéu caa nam tim P. lilacinum PB1 va nam trang B. bassiana BB1.

Luan 4n d3 xac dinh diéu kién téi wu dé nhan sinh khdi mau nim tim P.
lilacinum PB1 14 gia thé hat gao véi d6 am 45%, mau nam tring B. bassiana BB1 la
gia thé hat gao vé6i do am 45 - 50%.

Ludn an d3 xac dinh dugc hiéu luc phong trir rép sép hai ré ho tiéu cia mau
nam tim P. lilacinum PB1 va mau nim trang B. bassiana BB1 véi nong d6 1x10° bao
ta/ml dat khoang 100% & diéu kién phong thi nghiém va vuon uwom, khoang 70% &
diéu kién dong ruong.



CHUONG 1. TONG QUAN NGHIEN CUU
1.1. TINH HINH SAN XUAT VA DICH HAI HO TIEU
1.1.1. Tinh hinh san xuét hd tiéu

Cay ho tiéu (Piper nigrum L.) thudc ho Piperaceae 1a loai cdy 1ay hat lam gia vi,
dugc sir dung rong rii trén toan thé giéi [13]. Hat ho tiéu khong chi st dung trong ché
d6 an ubng cua con ngudi ma con cho cac muc dich khac nhu lam duoc pham, chit
bdo quan, nudc hoa, va tham chi lam tac nhan phong trir sinh hoc mot s6 loai dich hai
ciy trong [95, 226].

Cay hd tiéu c6 ngudn gbc & An Do va duoc trong phd bién ¢ nhirng ving cé
khi hau nhiét d6i nhu An D6, Viét Nam, Indonesia, Brazil, Malaysia, Ailand, Sri
Lanka, Madagascar, Mexico va mot so qudc gia khac [13]. Dién tich trong ho tiéu toan
ciu trong nhitng nim qua c6 xu hudéng ting cao: nam 2010, tong dién tich ho tiéu trén
thé gidi mai dat 439.654 ha, dén nam 2021 di ting 1én dén 676.265 ha. Cing véi su
tang nhanh vé dién tich, san lugng ho tiéu toan cau ciing ting 1én rd rét cu thé: nim
2010, tong san luong hat ho tiéu toan thé gisi dat 341.541 nghin tan [106] thi dén nim
2021 da dat t6i 536.960 nghin tdn [107]. Hat ho tiéu 1a mit hang xuat khau mang lai
gia tri kinh té cao v6i kim ngach xuat khau trén thé gi6i dat con s6 ki luc 2.858.088
nghin d6 la My vao nam 2019 [107].

Viét Nam 1a quoc gia c6 dién tich va san lugng ho tiéu 16n nhat thé gioi [105],
cay ho tiéu dugc ngudi Phap du nhap vao Viét Nam tir thé ki thir XVII roi phat trién
thanh san pham hang hoa va dugc trong tai Phu Quédc, Hon Chéng, Ha Tién thudc tinh
Kién Giang [13]. Nam 2010, téng dién tich ho tiéu tai Viét Nam moi chi dat 51,3
nghin ha, v&i 44,3 nghin ha cho téng san lugng dat 105,4 nghin tan va mang lai gia tri
xuat khau dat 421,5 triéu USD [106]. Nam 2017, dién tich hd tiéu cta Viét Nam dat
152 nghin ha, trong d6 c6 93,5 nghin ha cho san pham véi tong san luong dat 252,6
nghin tin. Gia thanh hat ho tiéu ting cao d3 mang lai gid tri xuat khau cho Viét Nam
1én dén 1,119,729 nghin USD [23]. Nam 2021, do tinh hinh dich hai dién tich ho tiéu
clia ca nude giam xubng con khoang 130 nghin ha, véi 115 nghin ha cho san pham dat
tong san luong khoang 288 nghin tdn, mang lai gia tri xuat khau 997,683 nghin USD
[23, 107]

Pik Lik 1a mot trong 3 tinh thudc Tay Nguyén duoc quy hoach thudc ving
trong diém cho san xuat ho tiéu cua ca nuge. Bo Nong nghiép va Phat trién Nong thén
d3 dinh huéng quy hoach dién tich trong ho tiéu tir nam 2020 - 2030 cua tinh s& 1a
5.000 ha [13]. Tuy nhién, dén nam 2018 tong dién tich ho tiéu ca tinh da dat dén
37.601 ha (vuot quy hoach 32.601 ha), vai 25.843 ha cho san pham va tong san lugng
dat 77.498 tin [13]. Pén nam 2022, dién tich ho tiéu toan tinh con 32.820 ha véi
29.120 ha cho san pham, ning suat dat 29,07 ta/ha va tong san lugng 84.640 tan [4].



1.1.2. Tinh hinh dich hai cay hé tiéu va bién phap phong trir

Dich hai 1a mot nhan té anh huong nghiém trong dén san xuat h tiéu trén toan
thé gigi [247]. D3 c6 rat nhiéu loai dich hai duoc cong bd & cac qudc gia trong hd tiéu
bao gdm con triing va bénh hai hd tiéu.

Cac loai bénh hai nguy hiém hai cay ho tiéu hau hét Ia cac loai vi nam phét sinh
tir dat. Bénh chét nhanh do nim Phytophthora sp. dugc khing dinh 1a loai dich bénh
tan khéc nhit gay anh huéng dén ning suét va san luong cay ho tiéu [181]. Tai tiéu
bang Karnataka, An Do, tat ca cac dia diém diéu tra déu xuét hién cay ho tiéu nhiém
bénh chét nhanh véi ty Ié cay bénh tir 5% dén 65% [249]. Bénh chét cham do nam
Fusarium sp. thudng xuyén xuat hién & tit ca cac ving trong tiéu trén thé gidi, co khi
Xuat hién véi ty 1é 1én dén 95% gay thiét hai dén san luong cua cay ho tiéu 30% ¢ An
Do va 43,7% ¢ Indonessia. Tuyén tring Meloidogyne incognita ciing 1a loai dich hai
anh huong 16n dén san xuét ho tiéu tai East Java, Indonesia ching gay thiét hai ning
suat cay ho tiéu tir 16,6 dén 65,8% [269].

Céc loai con tring gay hai cay ho tiéu cling da duoc mot sé nghién ciu cong bé.
Tuy nhién, thanh phan va mtc d6 gay hai cua céac loai con tring cé sy khac biét gitta cac
qudc gia, cac ving dia ly. Tai An Do, cay ho tiéu bj 56 loai con tring gay hai di duoc
xac dinh. Trong s6 d6, bo Céanh cang Longitarsus nigripennis (Chrysomelidae:
Coleoptera), sau duc ngon Cydia hemidoxa (Eucosmidae: Lepidoptera), bo tri Liothrips
karnyi (Thripidae: Thysanoptera), rép vay Lepidosaphes piperis, Aspidiotus destructor,
Marsipococcus marsupial (Diaspididae: Hemiptera), rép sap Ferrisia virgata;
Planococcus sp.; Pseudococcus sp.; Xenococcus annandalei (Pseudococcidae:
Hemiptera) 1a nhiing loai dang quan tdm [217]. Tai huyén Uttara Kannada thuoc An
Do, Patil va cs (2020) [189] da xac dinh thanh phan céc loai con tring trich hit trén
cay ho tiéu bao gom rép vay A. destructor, Lepidosaphes sp., bo tri L. karnyi, rép sap P.
citri, F. Virgata. Tai huyén Tanggamus Regency, tinh Lampung, Indonesia, sau hai
duogc xac dinh 1a mot trong nhitng nguy@n nhan chinh dan dén niang suat ciy ho tiéu thap
hon so véi nhitng ving trong tiéu khac. Trong dé, bo Canh ctng L. piperis véi tan suét
Xuat hién Ién téi 38%, bo tri Thrips sp. véi tan suat xuat hién dat 23%, bo xit D. piperis
Vi tan suat xuat hién khoang 9% [115]. Tai mién Tay Nam thudc Ethiopia d ghi nhan
20 loai con tring gay hai cay ho tiéu. Trong do, kién den (Tetramorium spp.), bo Cénh
cang (Longitarsus spp.), bo tri (Liothrip spp.) va bo Xxit (Euschistus spp.) anh huong co
¥ nghia kinh té dén san xuat ho tiéu [69].

Tai Viét Nam, san xuat ho tiéu noi chung dang gap rat nhiéu thach thac lién
quan dén su gay hai cia cac loai sau, bénh hai [7, 139]. Trong d6, bénh chét nhanh va
vang 14 chét cham 1a 2 loai dich bénh anh hudng nghiém trong dén ning suit san
lwong cay hd tidu. Tai Pak Lik, nam 2020 bénh vang 14 chét cham c6 dién tich nhiém



la 86,8 ha (giam 423,8 ha so v4i nam 2019); Bénh chét nhanh c6 dién tich nhiém la
20,3 ha (giam 6766,3 so v6i nim 2019). Ngoai bénh chét nhanh, chét cham trén cay ho
tiéu con xuat hién mot sé déi twong gay hai khac nhu: Bénh dom tao véi ty 1& bénh 5-
25%, dién tich nhiém 24 ha (Krong Buk, Krong Ning); Ty & bénh do tuyén tring: 2-
35% dién tich, dién tich nhiém 29,2 ha (Budn Ho, Ea H’leo, Ea Kar, Krong Pik); Ty 1é
bénh do Bo xit ludi 2-25%, dién tich nhiém 26 ha (Krong Buk, Krong Ning, Ea Kar,
Krong Pik); va mot sé sau, bénh khac gay hai rai rac [26].

Bang 1.1. Dién tich hé tiéu bi nhiém bénh tai Viét Nam (2015 -2021)

Dién tich nhiém bénh (ha)

Loai bénh
2015 2016 2017 2018 2019 2020 2021

Chét nhanh 5210 4789 8295 9442 3218 2177 2.021

Vang lachétcham 1986 3.665 2.322 3839  1.593 320 645

Dan theo D6 Thi Kiéu An va cs (2022)[7]

Thanh phan loai va mtc do gay hai cua céc loai sau hai tai Viét Nam ¢ mdi
cong bé ciing c6 su khac biét. Nam 2001, sau hai cay hé tiéu tai tinh Pha Yén, Binh
Phudc va Ba Ria, Viing Tau, Viét Nam duoc xac dinh gdom: mdi Coptotermes sp.
(Isoptera: Rhinotermitidae), ridy mém Toxoptera sp. (Homoptera : Aphididae), rép sap
gia Pseudococus sp. (Homoptera: Pseudococidae), rép sap gia van Ferrisia virgata
Ckll (Homoptera: Pseudococidae), bo phan Aleyrodicus sp. (Homoptera: Aleyrodidae),
bo dau dai Lophobaris sp. (Coleoptera: Curculionidae), Diconocoris sp. (Hemiptera:
Tingidae) [17]. Nam 2017, sdu hai cac bo phan khi sinh cua cdy ho tiéu tai Vit Nam
duogc xac dinh ¢ khoang trén 20 loai. Trong d6, cac loai gay hai chinh bao gém: bo xit
ludi, bo xit mudi, rép sap gia, rép sap gia van, sau duc than xén toc, sau dyc than voi
voi, cAu cau xanh, bo nau hai I4; cac loai gay hai thtr yéu bao gom: anh kim xanh, &nh
kim nau, bo hii, bo net, bo xit dai, b6 cui gia, ray xanh, rép vay, sau do. Sau hai ré c6 3
loai chinh bao gom mdi, rép sap hai ré va sting trang [24]. Nam 2022, tai Tay Nguyén,
Viét Nam, sau hai trén cdy ho tiéu duoc xac dinh bao gom: rép sap bot tua dai
(Ferrisia virgata Cockerell), rép sap bot tua dai (Ferrisia virgata Cockerell), rép sap
gia cam (Planococcus citri Risso), rép sap bot duoi dai (Pseudococcus longispinus
Targioni Tozzetti), rép sap hai géc va r&, rép vay dinh (Lepidosaphes piperis Green),
rép vay dira (Aspidiotus destructor Signoret), rép vay trang (Aulacaspis sp.), rép vay
mém hinh mii (Ceroplastes ruscil.), rép mudi (Aphis sp.), bo phin den
(Aleurocanthus sp.), bo phan trang, bo xit mudi (Helopeltis theivora Waterhouse), bo
xit ludi (Elasmognathus nepalensis Distant), bo an 14 (Longitarsus nigripennis
Motschulsky) va cau ciu xanh (Hypomeces squamosus Fabricius) [7].



1.2. NGHIEN CUU VE REP SAP HAI CAY TRONG VA REP SAP HAI RE
CAY HO TIKU
1.2.1. Téng quan vé rép sap hai cdy trong

Rép sap hai cay trong thudc tong ho rép sap gia Pseudococcidae (Homoptera:
Coccoidea) gdm khoang 250 giéng véi hon 2.000 loai da duoc cong bé trén toan thé
gidi [65]. Céc loai rép sap gia 1a nhitng loai con tring gay hai cdy trong va nd tro
thanh loai dich hai nghiém trong dic biét khi ching xam nhiém dén nhimg ving dat
mai noi ma ching khéng bi phong trir boi cac cac loai thién dich ban [161]. Trudc
day, hau hét cac loai rép sap chi la loai sau hai thir yéu nhung ngay nay nhiéu loai da
tré thanh nhitng loai dich hai chu yéu cua nhiéu loai cay trdng noéng nghiép do tac
dong cua su bién ddi khi hau va tac dong cua con ngudi [167].

Cac loai rép sap chich hit nhua cua cay trong 1am cay trdng xuat hién cac triéu
chang nhu xoan 14, vang 14, cay trong coi coc, rung I, rung qua, héo canh va khi mat do
chung tang cao s& gay chét cay. Ngoai ra, nhiéu loai rép sap con dong vai tro 1a vat trung
gian truyén cac bénh virus khac nhau hai cay trong [242, 266]. Céc loai rép sap ciing
anh huong tiéu cuc dén kha ning quang hop cua cay trdng vi khi chich hat nhwa cay
chat bai tiét caa ching 1a dich mat chira mét lwgng 16n duong gidu carbohydrate thu hat
su phét trién caa nAm bo hong (nAm den) bao phu lam cac bo phan cua cay khdng tiép
xuc dugc voi anh sang mit troi [199, 266]. San pham néng nghiép bi nghi ngo chira rép
sap thuong bi tir chdi khi xuat nhap khau [167]. Su gy hai cua rép sap c6 thé gay rung
14 18n dén 80%, rung qua 1én dén 100% [274].

Hinh thai rép sap noi chung la nhitng loai c¢6 kich thudc nho, than mém, co thé
con trudng thanh cai dugc bao phu baéi 16p bot sap [200]. Mac du hinh thai caa céc loai
rép tuong dbi gidng nhau, tuy nhién mdi loi rép sap c6 nhitng dic diém hinh thai khac
nhau va viéc nhan dang cac loai rép sap thuong rat khd khin. Ngay nay, phuong phap
phan loai rép sép hiéu qua can c6 su két hop giita phuong phap dya vao phan tich hinh
thai va phan tich gen [179].

Rép sap 1a loai ludng tinh, con cai khong cd canh va trai qua kiéu bién thai
khong hoan toan (khoéng c6 giai doan nhong, con duc ¢ canh va trai qua kiéu bién thai
hoan toan [126]. Thoi gian phét duc caa rép sap phu thudc vao loai, diéu kién thoi tiét,
thae an, gidi tinh [79].
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Str dung thudc trir sau dé phong trir rép sap da duoc nhiéu nghién ctu khang
dinh c6 hiéu qua kém. Bai vi, rép sap kho bi phong trir boi thude trir sdu do kha nang
thich (ng vé hinh thai nhu co thé dugc bao phu béi 16p bot sap 1am thudce trir sau rat
kho tiép xuc véi co thé ching [67, 242]. Hon nita, do dic diém kich thudc co thé nho
va tap tinh cta chung c6 xu huéng phan bd va dinh cu trong cac vét nat hoic k& ho
trén vo cay, dudi be 13, dudi dai hoa qua,...gilp ching tranh duogc tiép xUc truc tiép
véi thudc hda hoc [242].

Str dung thudc hoa hoc trir rép sép ciing di c6 c6 kha ning tao tinh khang véi
thudc trir sdu. Ching han nhu loai rép sap Phenacoccus solenopsis nhay cam véi nhiéu
loai thudc trir sdu, nhung sau mot vai nim nd di phat trién kha ning khang Véi
organophosphates, pyrethroid va neonicotinoid [35]. Trong phong thi nghiém, P.
solenopsis ting kha ning khang thudc Ién 315 lan sau khi ap dung 5 lan s dung
acetamiprid [34], 100 1an sau khi 4p dung 8 1an sir dung deltamethrin [210], 191 1an
sau khi ap dung 8 1an chlorpyrifos [33], 159 lan sau khi 4p dung 4 1an emamectin
benzoate [33]. Str dung thudc hda hoc trong phong trir rép sap hai cdy trong anh hudng
dén cac loai thién dich cua rép sap [67, 197].

Dé phong trir rép sap hai cdy trong can ap dung tong hop cac bién phap: Bién
phap canh tac nhu cit tia [169], trong cdy than thao xung quanh vuon dé ting cudng
su da dang cua cac loai thién dich cua rép sap [225], khong bon thira dam [67]. Bién
phap vt 1y nhu xtr 1y canh nho ghép ¢ nong d6 oxy thap vira c6 kha nang diét 100%
rép sap Planococcus ficus ma khéng anh huéng dén su sinh truéng cua canh nho
[141]. Bién phap sinh hoc bao gdm st dung céc loai con trung ki sinh, con tring bat



moi, mam Ky sinh c6n tring, nhén bat moi, vi khuan gy bénh con tring, tuyén tring
ky sinh con tring, cic san phdm tu nhién dugc khing dinh 1a bién phap phong trir cO
hiéu qua, an toan va bén viing trong phong trir rép sap hai cdy trong [67, 266]

1.2.2. Tong quan vé rép sap hai ciy ré ciy hd tiéu

Trong nhitng ndm gan gay, rép sap hai ré da tré thanh dich hai nghiém trong
anh huong san xuat ho tiéu ¢ Viét Nam [7, 24], & An D6 [255]. Rép sap hai ré gay hai
cay ho tiéu ¢ ca giai doan kién thiét co ban va giai doan kinh doanh [24].

Devasahayam va cs (2009) [76] khang dinh tai bang Kerala va Karnataka thudc
An Do, rép sap hai ré hd tieu gom 5 lodi Planococcus sp., P. citri, P.
lilacinus, Dysmicoccus brevipes va Ferrisia virgata [76]. Ummer va cs (2021) [255]
xac dinh tai 2 huyén Wayanad va Idukki, bang Kerala, An D6 c6 3 loai rép sap gay hai
ré& cay hd tieu bao gdom Formicococcus polysperes Williams, D. brevipes va
Pseudococcus sp. Trong do6, loai F. polysperes xuat hién phé bién nhat. Manjusha va
cs (2023) [148] khang dinh nhiing loai rép sap gay hai manh nhat ving ré cay tiéu bao
gom Ferrisiana virgata, Planoccus spp. Tai Viét Nam, chua c6 cong bd nao dinh danh
loai rép sép hai ré ho tiéu tai Viét Nam.

Triéu chimg va dic diém gay hai: rép bam vao géc ré ho tiéu, chich hat dinh
dudng tryc tiép cua cay ho tiéu lam cho khong hat dugc nudc, khoang chat tir dat.
Ngoai ra, rép con tao diéu kién cho cac loai nim bénh trong dat nhu nim gy bénh
chét nhanh, chét cham xam nhap gay hai cay ho tiéu [18, 76]. Cay hd tiéu thudng
khong biéu hién triéu ching ¢ than 1a khi mat do rép gay hai con thap. Khi mat do rép
cao, rép cong sinh voi nam Bornetina corium hinh thanh u, cuc goi 14 “ming xong”
trén ré thi cac bo phan khi sinh caa cay hé tiéu mai c6 biéu hién vang 14, coi coc kém
phét trién, canh, 14, qua rung va cy chét [7, 24]. Ngoai ra, c6 thé dyua vao mat do kién
tai ving dat quanh goc hd tiéu dé phat hién rép. Rép sap hai ré hd tiéu ciing c6 chat
thai chtra nhiéu duong va dinh dudng nén hap dan véi kién. Vi vay, nhitng tru ho tiéu
nao nhiém rép sap thi mat do kién tai dat quanh ving goc cay hé tiéu d6 sé cao hon
c4c tru khong nhiém rép [7, 147]. Ciing nhu rép sép hai ré céc lodi cay trong khac,
thuong rat khé phat hién su c6 mat cua rép sap hai ré ho tiéu vi chiing séng & trong dat
[24, 147]. Khi phat hién ra sy xuat hién caa rép ciing 1a luc cay ho tiéu biéu hién triéu
chirng bi hai trén than, 14, hoa, qua thi mat do rép da cao, ré cdy da bi “ming xong” va
viéc ap dung cac bién phap phong trur rép dac biét la bién phap hdéa hoc ¢ giai doan nay
khong con hiéu qua [7, 24]. Ciing giéng nhu mot s6 loai rép sap hai ré cay trdng khac,
rép sap hai ré ho tiéu ngoai co 16p sap bao phu co thé thi ching con cé 16p “ming
x6ng” do cong sinh voi ndm tao thanh 16p 4o bao vé ching khoi anh huong cua cac
diéu kién bat loi [24, 30].

Dic diém hinh théi: rép sap hai ré ho tiéu F. polysperes da duoc Najitha va cs
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(2016) [171] md ta hinh thai twong dbi chi tiét. Au tring tudi 1 khi mai sinh ¢ hinh
bau duc, mau hong nhat sau d6 chuyén dan sang mau tring. Kich thuéc au tring tudi 1
c6 chiéu dai 0,89 + 0,09 mm, chiéu rong 0,51 + 0,06 mm. Au tring tudi 2 c¢d hinh thai
tuong tu au triung tudi 1 nhung c6 kich thudc 16n hon. Chiéu dai caa au trung tudi 2 1a
1,39 + 0,25 mm va chiéu rong cta au tring tudi 2 12 0,80 + 0,14 mm. Au tring rép cai
tudi 3 c6 kich thudc chiéu dai co thé dat 2,10 + 0,26 mm, chiéu rong co thé dat 1,25 +
0,22 mm. Giai doan tién nhong cua rép duc hinh thanh nhiing soi to sap mau tring,
kich thudc co thé cua giai doan tién nhong cd chiéu dai 1,29 + 0,21 mm, chiéu rong
0,65 + 0,11 mm. Nhong duc nam trong kén to sap mau trang, chiéu dai nhong duc dat
2,03 + 0,27 mm, chiéu rong dat 0,82 + 0,13 mm. Truéng thanh rép cai c6 hinh dang
bau duc, mau hong, ria co thé co cac tua sap twong ddi ngan, kich thuée chiéu dai va
chiéu rong tuong ung 2,65 + 0,32 mm va 1,56 + 0,24mm. Trudng thanh rép duc co
dang thon dai, mat kép mau niu do, canh mau tring duc, mot doi 16ng dudi dai ¢ cudi
co thé, rau dau truong thanh duc c6 10 dbt. Chiéu dai truong thanh rép duc dai 1,13 +
0,26 mm, chiéu rong rép duc rong 0,33 + 0,06 mm. Bd Thi Kiéu An va cs (2022) [7]
d3 dugc mo ta dic diém hinh thai rép sap hai ré ho tiéu tai Tay Nguyén nhu sau: rép
cai truong thanh c6 co thé lung vong Ién hinh ban cau va dwoc pha mot 16p bot sap
mau trang. Quanh co thé rép cO C4c tua sap mau trang, twong ddi ngan. Rép trudng
thanh duc c6 kich thudc nho, co thé thon dai, c6 d6i canh trong sudt; cudi bung cé 2
16ng dudi rat dai mau trang. C6 thé phan biét au trang duc Vi au tring céi dua vao
hinh dang co thé. Co thé cuia au tring rép duc c6 dang thon dai, co thé cua au tring rép
cai dang hoi bau. Khi nuéi trén bi do, nhong rép duc thuong héa nhong nam trong mot
16p to sap mau trang

Thoi gian phét duc cia rép sap hai ré ho tieu khac nhau khi nudi véi loai thirc an
khac nhau. Khi nudi rép F. polysperes trong phong thi nghiém, vong doi caa rép cai
nudi bang ca gung 1a 56,33 + 6,64 ngay, bang ci nghé 1a 50,67 + 4,91 ngay [82]. Khi
nudi rép F. polysperes bang ré ho tiéu: vong doi rép céai khoang 60,55 + 5,36 ngay Vai
thoi gian phat duc cua 4u tring tudi 1 12 8,4 + 2,46 ngay, u tring tudi 2 13 6,00 + 1,21
ngay, 4u trung tudi 3 1a 8,4 + 1,87 ngay, truong thanh rép cai trude dé 23,65 + 2,10
ngay, thoi gian dé 9,6 + 3,34 ngay, sau khi d¢ la 4,15 + 0,93 ngay; Vong doi rép duc
23,7 + 3,01 ngay thoi gian phét duc ciia au tring tudi 1 12 8,4 + 2,46 ngay, u tring tuoi
2 14 6,00 + 1,21 ngay, tién nhong 1,4 = 0,5 ngay, nhong 7,15 + ngay va truong thanh
duc 1,8 + 0,52 ngay [189]. Khi nudi bang bi d6, vong doi rép sap cai hai ré ho tiéu tai
Tay Nguyén, Viét Nam kéo dai khoang 42 (ngay). Trong dé, thoi gian phat duc du
triing cac tudi 1 khoang 4,6 ngay, tudi 2 khoang 7,5 ngay, tudi 3 khoang 10,83 (ngay),
truong thanh trude khi dé khoang 15,4 (ngdy), tudi tho cua rép cai truong thanh
khoang 20,4 ngay [7].

Pic diém sinh hoc, sinh thai: F. polysperes sinh san theo hinh thuc thai triang,
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mét con céi co thé dé 136,15 + 74,93 con. Ty 18 gioi tinh dyc: céi 1a 1.00 : 2,71 [171].
Rép sép hai ré hd tiéu thuong c6 mat do kién cao, day ciing 1a dic diém dé dé xac dinh
su phé hoai cua rép sap [148]. Mac du, rép sap hai cac bo phan khi sinh cua cay trong
thudng cd thanh phan thién dich rat phong phd [67, 266]. Tuy nhién, c6 rat it loai thién
dich 1a cac loai dong vat Chan dét 12 thién dich bat mdi hoic ky sinh cua cac loai rép
sap hai ré n6i chung va rép sap hai r& ho tiéu noi riéng [147]. Chi c6 mot vai nghién
ctru cdng bd thién dich an thit cua rép sap hai ré nhu: 4u tring bo ria Scymnus sp. in
rép sap Geococcus citrinus gay hai ré cay chudi [237], 4u tring Spalgis epeus dugc
quan sat thiy xuat hién trong quan thé cac loai rép sap hai ré ho tiéu [76]. Hon nira,
kién cong sinh thuong xua dudi cac loai thién dich 1a dong vat bat moi va ky sinh dé
bao vé rép sap hai ré cay [147].

Bién phap phong trir: Najitha va Susannamma (2021) [255] khang dinh xir 1y
imidacloprid 17,8 SL véi lidu luong 25 g a.i/ha cho hiéu luc phong trir rép sap hai ré
ho tiéu 1én dén 97,98% tai thoi diém theo ddi 1 tudn sau xir Iy va dat 100% ¢ thoi diém
theo ddi sau 2 tudn xu 1y chi véi 1 1an xa ly. Xt 1y Chlorpyriphos 20 EC véi liéu
luong 300 g a.i/ha cho hiéu lyc phong trir rép sap hai ré hd tiéu dat 79,89% tai 1 tudn
sau xtr Iy & 1an x@r 1y thr nhat va dat 100% sau 2 tuan xa 1y o lan xa 1y tha 2.
Manjusha va cs (2023) [148] cho rang phong trir rép sap hai & ho tiéu can ap dung
tong hop cac bién phap nhu: Ngin chin sy xdm nhap va phong trir kién & vuon ho
tiéu; V& sinh vuon hd tiéu bang cach thu gom va xt 1y ¢6 dai va tan du cdy trong, xir
Iy cac dung cu lao dong nghi ngd c6 rép; Bon phan hitu co, sir dung san pham tir ciy
Neem; Khi co dai va cay ho tiéu bi nhiém rép ning can tién hanh nho bo rdi tién hanh
xtr Iy dat va r& cay ki chu.

1.3. NGHIEN CUU VE NAM KY SINH CON TRUNG
1.3.1. Khai niém vé nam ky sinh con tring

Nam ky sinh c6n tring (entomopathogenic fungi) duoc hiéu 1a nam gay bénh
con tring (“entomon” = con tring, “pathogenic” = gay bénh, “fungi” = nam). C4 nhiéu
thuat ngir da duoc sir dung dé chi nim gay bénh va giét chét con trung nhu
entomogenous  fungi, entomopathogenic  fungi, insect-pathogenic  fungi,
entomophthorous fungi, insect-pathogenic fungi va fungal entomopathogens [261].

Trude day, Samson va cs (2013) [213] di dinh nghia ndm Ky sinh c6n tring la
nhitng lodi nAm c6 thé 1ay nhidm con tring khoe manh, gay hai hoic tiéu diét c4 thé
con tring ma ching ki sinh. Dinh nghia nay han ché ki chu caa nam ky sinh chi thuoc
I6p con trung khéng néu ra nhdm ki chu 12 cac loai dong vat khac ma nam cé thé gay
bénh. Sau d6, mot sé cong bd déu dinh nghia “nam ky sinh con trung” 1a mot nhom vi
sinh vat lay nhiém va giét chét con trung va cac dong vat Chan dét khac théng qua su
xam nhap vao biéu bi, dwoc sir dung 1am tac nhan sinh hoc quan trong trong phong trir
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cbn trung gay hai thuc vat [140, 152]. Khai niém ma&i d@ mo rong nhom ki chu cua
nam ky sinh khdng chi ¢ c6n tring ma con c6 cac loai dong vat khac nira.

Nam Ky sinh con trang c6 thé lam cho c6n trung chét vi d6i hodc tao ra doc t6
dé giét chét con trang. Nam Ky sinh con tring co thé tao ra doc t6 hodc enzyme ngoai
té bao nhu proteases va chitinases [94]. Nam Ky sinh xam nhiém vao cén trang vat chua
qua 3 con dudng: (1) Con duong tiép xtic: bao tir bam dinh vao bé mit co thé va xam
nhap qua 16p biéu bi cua vat chu (2) Con duong tiéu héa: bao tir ndm l4n trong thirc
an, nudc udng va di vao hé tiéu héa cia vat chi (3) Con dudng mau: bao tir xAm nhap
vao mau ki chu thong qua vét thuong [151].

Qua trinh phat trién cua nim ky sinh con tring bang cach xam nhiém qua biéu
bi c6 nhiéu cach phan tich khac nhau. Samson va cs (2013) [213] chia qua trinh xam
nhidm trai qua 4 giai doan: (1) Giai doan bao tir bam dinh vao biéu bi ki chu; (2) Giai
doan bao tir nay mam; (3) Giai doan thdm nhap; (4) Giai doan nam phat trién bén
trong co thé ki chu dén khi chét. Vega va cs (2012) [261] chia thanh 3 giai doan
chinh: (1) Giai doan xam nhap, (2) Giai doan phat trién cua nam trong co thé con
tring cho dén khi con tring chét, (3) Giai doan sinh truéng cua nam sau khi vat cha
chét [261]. Aw va Hue (2017) [47], chia thanh 6 giai doan: bam dinh, nay mam, hinh
thanh 6ng mam, xuyén qua véch té bao, phat trién hé soi va vuon ra ngoai 16p biéu bi
cua ki chu dé san sinh va giai phong bao tir.

@ Con duong tiép

Hinh 1.2. Cdc con dwong xdm nhiém ciia nam ki sinh vao cén tring vt chii
Nguon: Silva va cs (2013) [151]

Budc dau tién trong qué trinh l1ay nhidm caa nim ky sinh con tring 1a su bam
dinh caa bao tir véi bé mat con tring ki chi. Ty 1é con tring tir vong phu thudc vao
ndng d6 bao tir nam tirc 1a cang nhiéu bao tir bam vao 16p biéu bi cang tét [57]. Bao tu
nam Ky sinh con tring bam dinh dugc hay khdng vao biéu bi cua vat chu con bi anh
huong boi cac yéu té nhu mau nam ki sinh, dic diém caa I6p biéu bi vat chu, hanh vi
cua vat cha, diéu Kién méi truong [157]. Con tring vat chu san xuét lipid, protein va
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chat chuyén héa khang khuan & 16p biéu bi, bong I6p biéu bi trong qua trinh phat trién
hodc thuc hién cac hanh vi nhu chai 16ng 1am giam kha ning bam dinh cta nim ky
sinh con trung [186].

Sau khi bam dinh vao biéu bi cua cén tring, bao ti nAm ky sinh con tring sé&
nay mam va hinh thanh 6ng mam xuyén qua 16p biéu bi cua vat chi. Nay mam nhanh
1a mot thudc tinh cua cac mau ndm ky sinh cdn tring c6 doc luc cao [57]. Su nay man
cua bao tir nAm doi hoi phai c6 am d6 pha hop tir nuée tu do [151]. Nhitng mau nim
c6 doc tinh cao thudng co bao tir s¢ hitu mic d6 cao Prl cua lién két bao tir va céc
enzyme c6 thé 1am suy giam cac hop chat kim hdm nim & bé mat vat cha dong thoi
giai phong cac chét dinh dudng kich thich nay mam [186]. Kha ning nay man caa nim
con phu thudc vao vi tri tiép xdc giita bao tir véi biéu bi cua vat chu. O giai doan nay,
cac vi tri khop ndi cua vat chi c6 16p biéu bi mong cho phép ndm nhanh chong nay
mam, xam chiém va ché ngu kha ning phong vé cua vat chu [57].

Sau giai doan bam dinh trén, nAm xam nhap vao trong co thé con tring phat
trién hé soi va str dung chat dinh dudng cia co thé con tring vat chii [164]. Céc ca thé
con tring bi nhiém nam & giai doan bam dinh thuong khong c6 triéu ching dang ké
nao dugc biéu hién. Nhung mét sé ngay trude khi chét, cac triéu ching bat dau xuat
hién nhu giam an hodc ting an, hoat dong yéu hon hoic mat phong trir, dic diém giao
phdi thay doi, di chuyén dén noi ¢ nhiéu anh sang mat troi ... [94].

Sau 3- 7 ngay sau khi nhiém nim vat chu c6 thé chét. Sau khi vat cha chét, c6
thé nhin thdy bao tar nam trén bé mat cua vat cha. Nam hinh thanh bao tir ca ¢ bé mat
ngodi va bén trong co thé vat chu [164]. S6 luong bao tir dugc san sinh trén xac chét
cua vat chi phu thudc vao mau nam, lodi vat chu, giai doan phat trién caa vat chu,
nhiét d6, am do va nong do [90].

Nhitng bao tir duoc san sinh trén xac chét vat chu sau dé s& phét tan va tim
kiém nhiing co thé ki chu khac dé ky sinh [57, 164]. Bao tir ¢6 thé phét tan nho gid,
nudc va dong vat khong xuong séng [90].

1.3.2. Lich sir nghién ciru ing dung nam Ky sinh con tring

Céc nghién ciru sém nhat lién quan dén nim Ky sinh cdn tring bat dau tir nhitng
nam 1800 va tap trung vao viéc phat trién cac cach phong trir dich bénh dang tan pha
tam cong nghiép ¢ Phap. Agostino Bassi (1773-1856) da chuang minh rang ndm
Beauveria bassiana (Botrytis bassiana) lay nhiém gay bénh tim vdi (muscadine) trén
loai tim. Hién tugng nay da kich thich cho ¥ twong sir dung nim gay bénh cén tring
dé phong trir con tring gay hai cay trong.

DPén nim 1874, Pasteur va LeConte déu cho rang nam c6 thé dugc sir dung diét
trr con trang [259]. Nam 1879, nam Metarhizium anisopliae (Entomopthora
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anisopliae) da dugc miéu ta lan dau tién boi Elie Metchnikoff khi 6ng thu thap va phat
hién mot loai bénh trén bo Canh cing hai lda mi. Sau d6, Metchnikoff san xuit hang
loat bao tir nAm va két hop véi hat cat dé rai trén céc loai cdy trong trén ddng ruong.
Mic du két qua chua duoc nhu mong doi, cong viéc cua Metchnikoff khoi day su to
mo trén khap thé gii va dan dén cac chuong trinh nghién ciu ¢ chau Au va Hoa Ky
dé thir nghiém “nam than thién” chdng lai con trung [146, 259]. Sau d6 (nim 1965),
Boverin - mét loai thudc trir sdu dua trén loai nAm B. bassiana dé phong trir bo khoai
tay va siu buém o Lién X6 cii dd dugc phét trién [146].

Sy ra doi va phat trién cua thudc trir sdu héa hoc sau thé chién thé gi6i tha 2 da
lam cho nhitng nghién ctru va tng dung ndm ky sinh con trang bi gian doan [146,
259]. Tuy nhién, khi nhirng anh huéng tiéu cuc cua thude trir sdu duge chimg minh thi
nam Ky sinh con trung duoc khing dinh 13 nhom tic nhan thay thé c6 hiéu qua trong
phong trir con trung gy hai cdy trong ma khong anh hudng tiéu cuc dén hé sinh thai
[50]. Ngay nay, nhiing thanh tyu tir nghién ctru ndm Ky sinh con trung d3 duoc
phat trién thanh ché pham tGng dung trong thuc tién san xuat ndng nghiép & khap
noi trén thé gigi. Ché pham sinh hoc tir nAm Ky sinh con tring da va dang dan trd
thanh bién phap thay thé thudc hoéa hoc c6 ¥ nghia ca vé kinh té 14n ¥ nghia vé moi
truong. Ap dung ndm Ky sinh cén tring trong phong trir sinh hoc dang ting nhanh
do nhan thirc vé moi truong, vé thuc phém va su that bai cua thubc hoa hoc do su
khang thubc cua nhiéu loai sdu hai [222]. M6t s6 loai thudc trir sdu sinh hoc dua
trén cac chi nam Metarhizium, Beauveria, Paecilomyces, Isaria va Lecanicillium
dang dugc ap dung trén toan thé gidi [223]. Hién nay, trén thé gidi c6 khoang 171
ché pham nam ky sinh con trung dugc phét trién, trong d6 ché pham dugc phat
trién tir B. bassiana va M. anisopliae chiém ty 1& chu yéu [113].

Bang 1.2. S6 luwong san phcfm thuéc trir séu sinh hoc thwong mai dua trén mot s6 lodi
nam Ky sinh c¢on tring trén thé gici (tinh dén nam 2007)

Loai S6 lwong san pham Ty I8 (%)
Beauveria bassiana 45 37,2
B. brongniartii 5 4.1
Metarhizium anisopliae 44 36,4
M. acridum 3 2,5
Isaria fumosorosea 7 5,8

|. farinose 1 0,8
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Loai S6 hrgng san pham Ty 1é (%)
Lecanicillium longisporium 2 1,7
L. muscarium 3 2,5
Lecanicillium sp. 10 8,3
Hirsutella thompsonii 1 0,8
Tong 121

Jaronski (2023) [113]

Theo Bo Nong nghiép va Phat trién néng thon (2023) [2], Viét Nam c6 10 ché
pham sinh hoc nidm Ky sinh con tring duoc dang ki st dung trong danh muc thudc bao
vé thuc vat dugc phép st dung. Trong d6 san phim dugc phat trién dya vao B.
bassiana bao gdm: (1) Ace bee 2100D trir riy xanh hai ché, sau to hai cai bip do cong
ty CP ACE Biochem Viét Nam dang ki, (2) Biovip trir rdy, bo xit hai lta do Vién Lua
dong bang song Ciru Long dang ki, (3) Muskardin 10WP trir sdu duc than hai laa, ngd,
sau xanh da lang hai ca chua, ray nau hai la do Cong ty CP TST Can Tho ding ki.
San pham dugc phat trién dwa vao M. anisopliae bao gom: (4) Naxa 800DP trir ray
nau hai lta do Cong ty CP sinh hoc NN Hai Luia Vang ding ki, (5) Ometar 1.2 x 10°
bao ti/gam tru réy, bo xit hai laa; bo Canh cirng hai dira do Vién Lta déng béng song
Ctru Long dang ki. San pham tht (6) duoc phat trién dya vao sy phdi tron giita B.
bassiana va M. anisopliae c6 tén thuong mai Tring xanh WP trir riy nau hai lta do
Cong ty CP Pong Nam Purc Thanh dang ki. San pham duoc phat trién dua vao loai P.
lilacinus bao goém (7) Bionema 80WP trir tuyén trung hai ca phé, ho tiéu, dua luéi do
Trung tim cong nghé sinh hoc thanh phé H6 Chi Minh ding ki, (8) Manecer 200WP
trir tuyén trung hai thanh long, ho tiéu do Cong ty CP Nong dugc HAI ding ki, (9)
Nemaces 108 cfu/gam WP trir tuyén tring hai ca phé, ho tiéu, thanh long, cam, chudi,
ca rét do Cong ty CP Tap doan Loc Troi ding ki va (10) Palila 500WP (5 x 10°
cfu/gam) trir tuyén trung hai ca rét, ca chua, ho tiéu, lac, thudc 14, ca phé Cong ty
TNHH N6ng Sinh dang ki. Tuy nhién, chua c6 ché pham nao phat trién tir nAm Ky sinh
con trung dugc ding ki st dung dé phong trir rép sap hai ré ho tiéu.

1.3.3. Phén loai nam Ky sinh con trung

Céc loai nam ky sinh con tring thudc cac nganh Ascomycota, Zygomycota,
Chytridiomycota va Basidiomycota [56]. Trudéc day, phan loai cd thém nganh
Deuteromycota nhung sau nay khi nghién ciu phan tir phat trién da chang minh rang
Deuteromycota la bién dang ciia Ascomycota va thuoc bo Hypocreales [120].
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Bang 1.3. Phdn logi dén chi ndm ky sinh con tring

Nganh Lop Bo Ho Chi

Zygomycota Zygomycetes Entomophthorales Entomophthoraceae  Entomophaga
Entomophthora
Erynia Eryniopsis
Furia Massospora
Strongwellsea
Pandora
Tarichium
Zoophthora

Neozygitaceae Neozygites

Ascomycota Sordariomycetes Hypocreales Clavicipitaceae Beauveria
Cordyceps
Cordycepioideus
Lecanicilliuma
Metarhiziuma
Nomuraea

Roy va c¢s (2006) [205]

Hau cac nghién ctru dinh danh, phan loai nam ky sinh c6n tring hién nay déu
thuc hién bang céc két hop gitta phuong phap quan sat dic diém hinh thai va phuong
phép sinh hoc phén tt [102].

1.3.4. Sw da dang ciia nam Ky sinh cdn tring va cac yéu to6 anh hwéng

Nam ky sinh con tring rat phong phi, da dang, chiing phan bé & khap noi trén
thé gisi [55, 92]. Uéc tinh c6 khoang 1000 loai ndm gay bénh cdn trung thudc 100 chi
nim [265]. Trong d6, khoang 12 loai thuéc nhém Oomycetes, 65 loai thuéc nhém
Chytridiomycota, 339 loai thuoc nhém Microsporidia, 474 loai thuoc nhom
Entomophtoromycota, 238 loai thugc nhom Basidiomycota, va 476 loai thuoc nhém
Ascomycota di dugc bdo céo [43]. S6 lwong loai ndm ky sinh c6n tring nhiéu nhat
thuoc ho Entomophthoraceae nhung nhitng loai noi tiéng va duoc @ng dung trong san
xuat thudc trir sau sinh hoc lai thudc ho Clavicipitaceae [56, 205]

Sy phong ph ciia cac loai nam ky sinh con trang phu thudc vao sy phong phu
cua cé4c lodi con tring [194, 213]. Nam Ky sinh ¢6n tring c6 thé tim thay & hau hét cac
bo con tring séng trong dat, nude, mat dat va trong khdng trung. Nam ky sinh con
tring duoc tim thay ¢ 20 trong s6 31 bd con triing va ¢ tat ca cac giai doan phat trién
cta con tring bao gom: trimng, au tring, nhong, tién nhong va truéng thanh [43].
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Su da dang ciia nam ky sinh cdn tring con phu thudc vao nhiéu yéu té nhu vi tri
dia ly [264], cac bién phap canh tac trong san xuat ndng nghiép [66, 194]. Hau hét cac
nghién ctru danh gia anh huong cua hé sinh thai dén su da dang cua nim ky sinh con
trung déu cho thay nam ky sinh cén triing gay bénh trong hé sinh théi trong trot ap
dung theo huéng hitu co cao hon trong hé sinh thai trong trot 4p dung theo huéng tac
thong thuong hoic ap dung theo huéng thim canh ting ning suat cdy trong [87, 124].

Wakil va cs (2013) [264] da phan 1ap duoc 168 mau nim Ky sinh con tring
trong d6 cac mau nam cha yéu thudc cac loai B. bassiana, M. anisopliae, P.
lilacinus, B. brongniartii, P. chlamydosporia va L. attenuatum tir dat tréng trot va dat
hoang hoa ¢ Pakistan. Trong d6, dat thu thap tir hé sinh théi ring va & do cao trén 600
m c6 d6 phong phi cao hon so vé6i dit tréng trot va do cao dudi 600 m.

Klingen va cs (2002) [124] da phéan 1ap dwoc 60 mau nam ky sinh con tring tir
200 mau dat bang phuong phap str dung biy con trung. Trong d6, 10 mau thudc loai
Tolypocladium cylindrosporum, 9 mau thuoc loai M. anisopliae, 2 mau thuoc loai B.
bassiana, 2 mau thudc loai Fusarium merismoides va 37 mau chua duoc dinh danh.

Aung va cs (2008) [45] da xac dinh dugc 34 loai thuc 15 chi ndm ky sinh con
tring tai Truong Mai, Thai Lan. Trong d6, sé lwong loai ky sinh trén bo Canh déu
(Homoptera) 1a cao nhat sau d6 1a bo Canh vay (Lepidoptera) va bo Canh mang
(Hymenoptera). Bong thoi, chi Cordyceps va Ophiocordyceps ¢6 s6 luong loai chiém
cao nhat (74,7%) va hau hét cac loai dugc thu thap duoc & rung, chi mot sé it loai &
viing trong cay ndng nghiép.

Hallouti va cs (2020) [96] da thu thap dugc 260 mau nam thudc 22 loai va 10
chi trong dét ritng Argan va khu vyc 1an can bang phuong phap sir dung nhong rudi
giam 1am biy. Trong d6, s6 miu thudc chi Fusarium chiém 32%, thuoc loai B.
bassiana chiém 19%, thudc 3 chi Scedosporium sp., Penicillium sp., Cladosporium sp.
déu chiém 8%, thuoc Aschersonia sp., Aspergillus favus va Aspergillus niger déu
chiém tir 4,6% dén 5,7%, thuoc Acremonium sp., Epicoccum sp. déu chiém 3,08%,
thudc Neoscytalidium sp. chiém 1,9% va Aspergillus nidulans chiém 0,77%.

Korosi va cs (2019) [127] khi thu thap tir 240 mau dat dugc lay tir vuon nho
New South Wales va Victoria di xac dinh c6 26% mau c6 chira Beauveria spp., 33%
mau chira Metarhizium spp. Pong thoi da xac dinh duoc 3 loai thugc chi nim tring
Beauveria bao gdm B. bassiana, B. australis va B. pseudobassiana; 6 loai thuoc chi
nim xanh Metarhizium bao gém M. guizhouense, M. robertsii, M. brunneum, M.
flavoviride var. Pemphigi, M. pingshaense va M. majus.

Garrido-Jurado (2015) [87] da phan lap dugc 697 miu thuoc 9 loai nam gay
bénh cbn tring bao gém Beauveria amorpha, B. bassiana, B. pseudobassiana, B.
varroae, Metarhizium brunneum, M. guizhoense, M. robertsii, Paecilomyces
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marquandii va P.lilacinum & Dia Trung Hai. P phong phu, da dang cta cac mau nam
ky sinh ¢6n tring giam dan theo tht tr cac hé thdng ring trdng cay sbi, vuon 6 liu ap
dung htru co, vuon 0 liu ap dung canh tac thong thuong, vuon cay an qua.

DPao Thi Lan Hoa va cs (2016) [6] khi phan Iap tir rép sap va ve sau hai ré ca
phé tai Pak Lik di xic dinh dwoc 156 mau nam ky sinh cén tring thudc 4 chi
(Beauveria, Cordyceps, Metarhizium, Paecilomyces) va dinh danh dugc tén khoa hoc
cua 7 lodi nim Ky sinh con tring bao gém B. bassiana, Cordyceps bassiana, C.
cicadae, C. takaomontana, Metarhizium cylindrosporae, P. lilacinus, P. hepialid.

Lé Hiru Phuéc va Tran Vin Hai (2011) [10] di phan lap duoc 5 mau nam ky
sinh ¢on trung tir hai loai nAm M. anisopliae Sorok., B. bassiana Vuill. trén mot s6 loai
sau bi nhidm bénh tir 4 tinh An Giang, Can Tho, Soc Tring va Vinh Long.

Nguyén Phwong Pai Nguyén (2015) [14] khi thu thap cdc miu nim ho
Clavicipitaceae ky sinh ¢6n tring tai Vuon Quéc gia Chu Yang Sin tinh Dik Lik da
xac dinh 10 loai nam thudc 3 chi Cordyceps, Ophiocordyceps va Isaria. Pa sd cac mau
nam Ky sinh cén tring thu dugc chu yéu duoc thu thap trén mat dat (co 16p 14 cay che
phu) va trén la cay [14].

Lé Thi Ngoc Xuadn va cs (2016) [11] di thu thap dwoc 10 mau nam
Nomuraea rileyi tai ba tinh An Giang, Hau Giang, Tra Vinh va thanh phé Can Tho
gay bénh trén con trung su in tap, sdu do, sau to, sdu cudn 14 nho va sau keo.

Hoang Qudc Bao va cs (2018) [8] khi thu mau tai Vuon Qudc gia Hoang Lién
d3 xac dinh dugc 18 loai nam ky sinh con triing thudc 5 chi, bao gom: 1 loai thugc chi
Metarhizium, 2 loai thuoc chi Beauveria, 4 loai thudc chi Cordyceps, 3 loai thudc chi
Isaria, 8 loai thuoc chi Ophiocordyceps ky sinh trén 5 bo ¢on tring bao gom: bo Bo
que, bo Cénh vay, bo Canh ctng, bo Céanh nua ching, bo Canh mang. Trong d6, bo
Cénh vay c6 nhiéu loai nam ky sinh nhat 11/18 loai chiém 61,1% tong s6 mau.

Nguyén Thi Hong Minh va cs (2022) [19] da phan lap duoc 2 mau nam ky sinh
con tring bao gom B. bassiana AS1 va M. anisopliae AS2 tir loai sau duc than cay xoai
Plocaederus rucorni tai Bén Tre.

Chi va cs (2022) [64] khi thu thap trén riing trong Keo tai twong, Bach dan, Tre
ludng, Lat hoa thugc cac tinh Hoa Binh, Phi Tho, Thanh Hoa va Nghé An di thu thap
dugc 7 cé thé sau hai bi nhiém nam Kky sinh con tring bao gdm 1 ca thé Batocera
lineolata, 2 cé thé Endoclita sp., 2 ca thé Episparis tortuosalis va 2 cé thé Ceracris
kiangsu. Tir cac c& thé nhidm bénh da phan 1ap duoc 7 mau nam gay bénh con tring
bao gom 2 mau C. kiangsu, 2 mau E. tortuosalis, 1 mau B. lineolata va 2 mau
Endoclita sp.

Le va cs (2022) [135] tir c&c mau chau chau chét thu thap duoc trén rudng lda
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tai Thira Thién Hué da phan 1ap duoc 37 mau nam Ky sinh con trung. Trong d6, da
dinh danh sinh hoc phan tir dwgc 3 mau c6 hiéu qua phong trir chau chau hai lGa cao
bao gom Aspergillus tamarii L1, B. bassiana PL6111, M. anisopliae PPRC .

1.3.5. Tuyén chon nim Ky sinh con tring

Pé ung dung nam ky sinh c¢on tring nhu mét loai thudc trir sdu sinh hoc can
phai sang loc doc luc cua ching ddi véi con trung gay hai muc tiéu [62]. Viéc tuyén
chon cac mau nam ky sinh con tring da va van dang tiép tuc duoc thuc hién & khip
cac dia phuong, cac qudc gia trén thé gidi. Boi vi, cac mau nam ky sinh cén trung da
dugc thuong mai hoa tro thanh tac nhan phong trir sinh hoc ¢é hiéu qua ddi véi dich
hai ¢ dia phuong nay cd thé lai khong hiéu qua ddi véi mot sb loai dich hai ¢ dia
phuong khac [104]. Nhiéu nghién ciu khing dinh nhitng mau nim ky sinh con tring
dugc phan 14p tir ban dia ¢d thé ¢ hiéu qua hon trong viéc phong trir céc loai sau hai
tai dia phuong d6 [37, 123, 136, 224]. Bai vi, ndm Ky sinh con tring ban dia da thich
nghi véi méi trudng dia phuong bao gom kiéu gen loai con trung ky chi, nhiét do, am
do, hé thuc vat, dong vat, loai dat va d6 pH... Do d6, can phan 1ap va tuyén chon nam
ky sinh ¢6n tring co6 san trong cac hé sinh thai ndng nghiép dia phuong va danh gia
hiéu qua ctia ching d6i véi cac loai gay hai quan trong cua cac khu vuc dé lya chon
mAu c6 trién vong va phat trién ching trd thanh thude trir sau sinh hoc thich @ng Vi
diéu kién dia phuong [37]. Quan diém nay da dugc mot sé nghién ctiru chizng minh kha
nang phong trir dich hai muyc tiéu cua cac mau phan lap thuoc cung mot loai nam cé
thé khac nhau do céc bién thé di truyén xay ra trong mot phan bd dia Iy cu thé [40,
118, 180].

Hau hét cac nghién ciru tuyén chon cac mau nam ky sinh con tring thuong dya
vao kha ning gay chét ddi véi dich hai muc tiéu. Nhitng mau c6 kha ning nhiém bénh
va gay chét dich hai muc tiéu cao thuong s& duoc lua chon [100, 136, 203, 224, 239].
Mau nam Ky sinh cdn triing c6 tiém ning trong phong trir ¢on trung gay hai thuc vat
ngoai c6 hiéu lyc phong trir lodi sdu hai muc tiéu cao con can phai c6 kha ning phat
trién, kha nang nay mam, kha ning tao bao tir khi nudi cay trong moi truong nhan tao
cao [137, 140]. Chang han nhu, mét s6 loai nam ky sinh ¢6n tring thudc cac chi Furia,
Conidiobolus, Entomophaga, va Erynia mac du c6 hiéu luc diét cén tring cao nhat
nhung kho khian trong k¥ thuat nhan nudi trong diéu kién phong thi nghiém nén khong
duoc lya chon 13 mau nam c6 tiém ning dé phat trién thanh ché pham sinh hoc trong
phong trir con tring gay hai cay tréng [140].

Nhitng mau nam ky sinh cén tring dugc lya chon dé sir dung phé bién nhat 1a
nhitng mau dé dang nhan nudi trong diéu kién phong thi nghiém véi méi truong nhan
tao thuoc vé cac chi niam Metarhizium, Beauveria, Paecilomyces, Isaria va
Lecanicillium. Nhirng loai nam nay c6 phé hoat dong rong va chiing c6 thé lay nhiém
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nhiéu loai dong vat Chan dét [60, 120, 201].

Chang va cs (2021) [62] di tién hanh cac budc tuyén chon mau nam Ky sinh
con tring c6 hiéu luc cao trong phong trir sdu khoang hai thudc 14 tir 101 mau nam
phan lap dugc tir phuong phap bay au tring T.molitor. Trong d6, nghién ctru di budc
dau tuyén chon dugc 12 mau nim c6 kha niang gay ty & au tring T. molitor tir vong
nhanh va cao (sau 5 ngay, ty 1é tir vong dat 100%). Sau do, cac mau da chon tiép tuc
dugc danh gia kha ning gy chét 4u tring sau khoang, kha ning san xuat bao tir va kha
nang chiu dung nhiét cao va tuyén chon duwoc 6 mau c6 tién ning dé phong trir sau
khoang & diéu kién phong thi nghiém. Alfiky (2022) [37] da tuyén chon duoc 7 mau
nim tir 39 mau phan lap duoc tir mau dat tai Ai Cap c6 kha ning gay chét sau khoang
S. litura véi ty 1& cao. Trong d6 4 mau TA-2, TA-4, KSH-2, DM-6 thudc loai B.
bassiana ; 2 mau KSH-8, KZ-2 thuoc loai M. anisopliae, 1 mau DM-3 thudc
loai Cordyceps javanica. Cac mau TA-4, KZ-2, KSH-2, KSH-8 va DM-3 gay chét
100%, mau TA-2 gay chét 80% va mau DM-6 gay chét 60% A4u tring sau khoang &
diéu kién phong thi nghiém. Islam va cs (2023) [109] da tuyén chon dugc mau B.
bassiana TGS2.3 ¢6 tiém ning trong phong trir sdu khoang hai thuéc 14 tir 7 mau B.
bassiana phan 1ap duoc tir mau dat tai Bangladesh dua vao danh gia ty 1é sdu khoang
chét ¢ diéu kién phong thi nghiém.

Rosana va cs (2021) [203] di sang loc dugc 9 mau cd tiém nang trong phong
trir bo Canh cing Dendroctonus ponderosae hai vé cay théng tir 93 mau nam ky sinh
con tring phan lap duoc tai mién tdy Canada dua vao danh gia doc tinh cia ching dbi
V6i bo Cénh ciing. Tuy nhién, Mann va Davis (2021) [150] khang dinh nghién cuau
tuyén chon cac mau nam ky sinh con tring c6 tiém ning trong phong trir bo Céanh
ctng hai vo cdy can phai dwa vao hiéu qua phong trir, kha ning ting trudng, sinh bao
tr va kha nang chiu dung & cac diéu kién diéu kién moi truong ma bo ciing sinh séng.

Win va cs (2022) [268] da tuyén chon mau nam c6 hiéu qua nhat trong phong
trir bo Xit hai dau tuong Riptortus pedestris dya trén viéc danh gia doc luc, kha nang
chiu nhiét va kha niang chiu tia UV-B cua 60 mau nim ky sinh con tring da phéan 1ap
dugc. Két qua nghién cau cua nhom tac gia di chon loc dugc 3 mau B. bassiana
JB13G1W1, M. anisopliae CB6T1G1 va M. anisopliae JB12R3G1 tro thanh cac mau
nam xuat sac dé phong trir R. pedestris.

Mathulwe va cs (2021) [154] tir 10 mau nim Ky sinh con tring da tuyén chon
duoc 2 mau nam Ky sinh cdn tring dia phuong bao gom M. pinghaense (SHEID) va
M. robertsii (BEIKEN) tai Nam Phi c6 tiém ning phong trir cao dbi vai rép sap
Pseudococcus viburni trong phong thi nghiém dya vao danh gia kha ning gay chét voéi
trudng thanh rép.

Tom lai, mac du sé lugng vo cing 16n cac mau nam ky sinh con tring cé tiém
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nang trong phong trir dich hai da dugc tuyén chon thi nghién ctu sang loc nhitng mau
nam ky sinh ban dja véi mdi loai sdu hai ban dja van can phai thudng xuyén duoc thuc
hién [154]. Bong thai can phai tuyén chon mau c6 hiéu qua dya vao nhiéu tiéu chi ¢
cac diéu kién trong phong thi nghiém, trong nha luéi va ngoai ddng ruong [62, 203].

1.3.6. Anh hwéng ciia yéu to sinh thai dén sy sinh truéng, phat trién va kha ning
phong trir dich hai ciia nAm Ky sinh c6n trung

MJ3i mau nam c6 nhitng yéu cau khac nhau vé yéu té nhiét 6, am do, pH, anh
sang, ché do dinh dudng dé sinh truéng phét trién. Da co nhiéu cdng trinh nghién cau
danh gia anh huong cua cic yéu t sinh thai trong diéu kién phong thi nghiém dén sy
nay mam, su phat trién, nhan sinh khéi va kha ning phong trir dich hai muc tiéu cua
nam ky sinh con tring. Tuy nhién, anh huéng cua cac yéu tb sinh thai nay thay doi phu
thudc vao mau nim ky sinh con tring. Do do, diéu quan trong la phai xac dinh duoc
diéu kién sinh thai toi uu dén kha ning phét trién va hiéu lyc cua bat ky mau nam ky
sinh ¢6n triing nao méi phan lap, trudc khi xem xét ching cé thé phat trién thanh thudc
trir sAu sinh hoc dé phong trir con tring gay hai muyc tiéu hay khong [162].

- Anh hwong ciia nhiét dg va dm dp

Nhiét 6 da duoc nhiéu nghién ctru khang dinh déng mot vai tro quan trong
trong sy thanh cong ciia nAm con tring v&i vai tro 1 tac nhan phong trir vi sinh vat
trén dong rudng [31, 131, 193]. N6i chung, nhiét do cao anh huong tiéu cuc dén stic
song va kha ning nay mam cta bao tir, doc tinh ctia ndm Ky sinh con trung [272]. Tuy
nhién, m&i mau ndm ky sinh cén tring chiu anh hudng khac nhau bdi yéu té nhiét do.
Vi vay, nghién ctru dé xac dinh dugc diéu kién nhiét d6 phu hop dé dat duoc hiéu qua
sinh truong, hiéu qua phong trir sinh hoc sdu hai cao ctia méi mau nam Ky sinh van
luon duoc thuc hién.

Nhiét d6 anh huong dén kha ning sinh trudong ctia nim ky sinh con tring, mdi
mau nam Ky sinh con tring ¢6 yéu cau khoang nhiét d6 va nhiét do toi wu dé kha niang
sinh truong tot nhat. Kumar va cs (2021) [131] khang dinh nhiét d6 c6 anh huong 1d
rét dén sy phat trién ciia mau nam Metarhizium pingshaense phan 1ap tir xac 4u tring
loai sdu duc trai Conogethes punctiferalis tai An D6. O nhiét d6 (35 + 1°C) niAm khéng
phat trién, ¢ nhiét 46 (25 + 1°C) duodng kinh khuén lac ctia ndm khi cdy trén PDA dat
gia tri cao nhat (5,68 + 0,09 cm) sau 20 ngdy cdy. Tai ving Tay Bic nudc Phap, su
sinh truéng cuia miu nAm Beauveria bassiana phan 1ap tir loai ong Vespa velutina bi
ky sinh dwgc danh gia & cac mirc nhiét d6 12°C, 16°C, 20°C, 22.6°C, 28°C. Két qua
nghién ciru khang dinh soi ndm ting truong toi wu khi nudi cdy ¢ 2 mic nhiét do 20°C
va 22,6 °C [193]. Tai tinh Eastern Cape, Nam Phi, bén miu B. bassiana, ba mau M.
anisopliae va 2 mau thuong mai ban dia duoc phan lap tir cac miu dat trong cic vudn
ciy c6 mui déu khong phat trién dugce & cac mirc nhiét d6 ¢ 6°C, 35°C hoic 40°C. Tat
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ca cac mau déu c6 khoang nhiét do ting trudng tir 16°C dén 32°C. Nhiét do tdi wu cho
sinh trudng cho tt cac mau dao dong tu 26,19 dén 28,31°C. O nhiét d6 tdi wu, bdn
mau M. anisopliae c6 tbc do phat trién duong kinh tir 3,15 dén 3,42 mm/ngdy, ba miu
B. bassiana tir 0,69 dén 2,44 mm/ngdy va hai mau thuong mai tir 1,72 dén 2,55
mm/ngdy. Nhiét do cao nhat (Tmax) ctia cac mau B. bassiana tir 32,05 dén 32,91°C va
cac mau M. anisopliae tir 32,45 dén 33,93°C [31]. Omuse va cs (2022) [183] khing
dinh 6 mau nidm Ky sinh con tring bao gdm 5 miu ndm xanh M. anisopliae (ICIPE 7,
ICIPE 20, ICIPE 62, ICIPE 69 va ICIPE 78) va 1 miu nam trang B. bassiana (ICIPE
284) déu bat dau sinh trudng tir khoang 0—14°C va dat dinh gan 25-30°C, sau d6 giam
nhanh chéng ¢ muc 35-42°C. Mau nam P. lilacinus 251 phat trién t6i vu & nhiét do tir
24 dén 30°C, nhung khong phat hién thiy sy ting truéong & 36°C. Pham vi nhiét d6 t6i
vu cho sy ndy mam 1a tir 28 dén 30°C va khong nay mam & 36°C [122].

Nhiét d6 anh hudong khac nhau dén kha ning nay mam cua nam Ky sinh con
tring. Seib va cs (2023) [218] khang dinh anh huong cua nhiét do dén kha nang nay
mam caa nam ky sinh con tring khdng nhat quan: mot sé nghién ctu cho thay bao tu
nay mam nhanh cé doc tinh cao hon nhung ciing c6 nhirng nghién ctru két luan nguoc
lai. Seib va cs (2023) [218] ciing d3 x4c dinh mau Metarhizium brunneum JKI-BI-
1450 c6 ty & nay mam dat khoang 90% sau 24 gid va trén 99% sau 96 gio & ca 4 mac
nhiét do thi nghiém (15, 20, 25, va 30°C). Yeo va cs (2003) [271] khang dinh 21 mau
nam (5 mau B. bassiana, 5 mau V. lecanii, 3 mau M. anisopliae, 6 mau Paecilomyces
fumosoroseus, 1 mau Acremonium sp., 1 mau Paecilomyces farinosus) cé ty & nay
mam thap hon & mic nhiét d6 10°C va 15°C va cao hon ¢ 20°C va 25°C. Két qua
nghién ciu cua Kiewnick (2006) [122] khang dinh & muc nhiét do 28°C va 33°C ty &
nay mam cta mau P. lilacinum 251 dat gié tri cao nhat. Ahmad va cs (2016) [36] xéc
dinh mau B. bassiana B2 va B. bassiana B4 cho ty 1é nay mam dat gié tri cao nhit &
nhiét do 25°C. Moldovan va cs (2022) [163] ciing khang dinh miu B. bassiana
CNMN-FE-01 cho ty 18 nay mam dat gia tri cao nhat & nhiét do 25°C. Parveen va
Jeyarani (2023) [188] khang dinh ca 4 miu nam B. bassiana (BB111), B. bassiana
(BB112), B. bassiana (BB113) va B. bassiana (BB114) déu cho ty & nay mam cao
nhat tai muac nhiét do 25°C. Onsongo va cs (2019) [185] khang dinh ba mau M.
anisopliae (ICIPE 18, ICIPE 30, ICIPE 69) c6 kha nang ndy mam & tat ca 4 muc nhiét
d6 thir nghiém (15°C, 20°C, 25°C va 30°C) véi ty 1é nay mam trung binh dao dong tir
2,90% dén 98,96%. Trong do, ty 1& hat nay mam cao nhit dugc ghi nhan & 25°C va
30°C nhung khac biét khong dang ké so véi mic nhiét d6 thap hon 1a 15°C va 20°C.
Omuse va cs (2022) [183] khang dinh 6 mau nam ky sinh cén trung M. anisopliae
(ICIPE7, ICIPE20, ICIPE62, ICIPEG9 va ICIPE78) va B. bassiana (ICIPE 284) déu
bat du nay mam & nhiét d6 10°C — 14°C va dat gia tri cuc dai & nhiét do 25-30°C, sau
d6 1a su suy giam nhanh chéng khi dat dén ngudng 35-38°C.
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Nhiét do da duoc nhiéu nghién ciu khang dinh ¢é anh hudng 16n dén kha ning
sinh bao tir cua méi mau nim ky sinh con tring Moldovan va cs (2022) [163] khing
dinh tly thudc vao nhiét do dugc thir nghiém, sb luong bao tir duwgc san xuét boi mau
B.bassiana CNMN-FE-01 dao dong trong khoang 3,46 x 10’ (bao tu/cm?) & 15°C,
3,44 x 107 (bao tir/cm?) ¢ 30°C, sb luong bao tir téi wu 1a 9,78 x 107 (bdo ta/cm?) &
25°C. B. bassiana CNMN-FE-01 khéng san sinh bao ti ¢ nhiét ¢ 28°C va 33°C.
Onsongo va cs (2019) [185] khing dinh kha ning sinh bao tir cua ca 3 mau nim xanh
M. anisopliae (ICIPE 18, ICIPE 30 va ICIPE 69) bi anh huéng dang ké boi nhiét do.
Trong d6, mau ICIPE 69 tao ra nhiéu bao tir hon & 20°C, 25°C va 30°C, trong khi
ICIPE 18 va ICIPE 30 san sinh sb luong bao tir cao nhat ¢ 25°C. Nghién cau caa
Parveen va Jeyarani (2023) [188] khing dinh sinh sb lwong bao tir cao nhat cia mau
niam B. bassiana (BB111) dat (1,45x10° bao ta/ml), cia mau B. bassiana (BB112) dat
(1,63x10° bao tir/ml) déu tai mac nhiét do 25°C. Sani va cs (2023) [214] ciing khang
dinh 7 mau naim M. anisopliae (Ma-1, Ma-2, Ma-3, Ma-4, Ma-5, Ma-9 M va Ma-15)
déu c6 kha niang sinh bao tir cao ¢ 25°C.

Nhiét 6 anh huéng dén kha nang ky sinh dich hai muc tiéu cia cdc mau nim
ky sinh cbn trung. Klingen va cs (2015) [125] khi thir nghiém anh hudng cua nhiét do
dén kha nang ky sinh cua 6 mau nim ky sinh con tring ban dia (1 mau B. bassiana, 3
mau Beauveria pseudobassiana, va 2 mau Metarhizium brunneum) dé phong trir loai
bo Céanh cirng Otiorhynchus sulcatus hai cay dau tay ¢ nhirng vung c6 khi hau lanh tai
Nauy da khang dinh ¢6 1 mau nam Beauveria spp. van c6 kha ning ky sinh bo Canh
cing O. sulcatus ¢ nhiét do thap (6°C) va tat ca 6 mau déu cd kha niang ky sinh trén bo
Cénh cang O. sulcatus ¢ nhiét do 12°C va 18°C. Onsongo va cs (2019) [185] khang
dinh yéu té nhiét d6 tuong tac véi mau nam xanh M. anisopliae (ICIPE 18, ICIPE 30
va ICIPE 69) c6 anh hudng déng ké dén kha nang ky sinh caa ching dbi véi rudi duc
tréi Z. cucurbitae. Ca 3 mau ICIPE 18, ICIPE 30 va ICIPE 69 déu c6 kha nang ky sinh
giét chét rudi dyc trai Z. cucurbitae ¢ nhiét d6 tir 15 dén 30°C nhung ty I rudi chét cao
nhat & 2 mac nhiét 6 1a 25 va 30°C. Sani va cs (2023) [214] ciing khang dinh c6 sy
tuong tac dang ké gitta 3 mau nam xanh M. anisopliae (Ma-2, Ma-9 va Ma-15) va
nhiét do gay ra ty & tir vong khac nhau dén bo phan B. tabaci. Ty Ié bo phan tir vong
cao nhat dugc ghi nhan ¢ nhiét do 30°C, hap nhat ¢ nhiét do 15°C.

Tuong ty nhu nhiét 46, am do c6 tic dong manh m& dén sy sinh truéng va vai
trd cua nam ky sinh cdn tring [272]. Nam gay ky sinh con tring thuong wa diéu kién
am do twong dbi cao, am do moi trudng trén 90% thuong thuc day kha nang nay mam,
kha nang lay nhiém caa nim gay bénh con tring, kha ning hinh thanh bao tir trén xac
con trung trong giai doan hoai sinh [31, 157, 216]. Am d6 duoc coi 1a yéu t6 then chot
cho su ton tai ciia ndm va sy lay nhidm thir cap caa con tring gay hai muyc tiéu [206].

Tai Morocco, Mauritania, Kenya va Mali, nhiét 6 va am d6 anh huong rat 16n



24

dén hiéu qua phong trir chau chau Schistocerca gregaria cia nam ky sinh con triing M.
acridum. Su bién d6i cua khi hau dan dén nhiét 6 va am d6 khoéng phu hop cho sy
phét trién, kha ning nay mam va lam giam hiéu qua caa nim M. acridum trong phong
trir chau chau S. gregaria. Pay 1a mot trong nhitng nguyén nhan dich chau chau bing
phat manh & nhiing nudce trén [114].

Theo Sharififard va cs (2012)[227] khing dinh tai Iran, loai M. anisopliae gay
ty 1€ tir vong va sinh bao tir cao hon ¢ pham vi nhiét 46 va am do rong hon so vdi B.
bassiana. O diéu kién nhiét do 25-30°C va am do tuong dbi 45 - 75%, ty 1& au tring
rudi nha tir vong va kha ning sinh bao tir trén du tring khong c6 sy khac biét dang ké
khi mau nhim M. anisopliae IRAN 437C. Tuy nhién, ciing & diéu kién nhiét do 25-
30°C mau nhiém B. bassiana IRAN 187C gay ra ty 1¢ 4u trung rudi nha tir vong va kha
nang sinh bao tir cao hon & murc am do 75%.

- Anh hwéng cia thuéc trie dich hai

Pé tng dung nam ky sinh con tring trong phong trir tong hop dich hai cay
trong ndng nghiép rat can thiét phai xac dinh rd su twong thich gitra ching va thudc trir
dich hai duoc s dung trong bao vé cay trong [41]. Vi vay, da c6 nhiéu cdng trinh
nghién ctru danh gia anh huong cua cac loai thudce trir dich hai ¢én nam ky sinh con
trang.

N6i chung, thudc hoa hoc ap dung trong san xuat ndng nghiép anh hudng 16n
dén su da dang cia nam ky sinh con tring trén dong ruong. O cac hé sinh thai khong
sir dung thudc trir sAu tong hop c6 tac dong tich cuc dén su xuat hién cta nim gay
bénh cbn trung [251].

Két qua nghién cau cua Amutha va cs (2010) [41] khi danh gia anh huong caa
12 loai thudc trir sau dén ndm trang B. bassiana trong diéu kién phong thi nghiém da
khang dinh tat ca cac loai thudc thir nghiém déu tc ché kha ning sinh trudng tir 49,76
dén 100% tai 14 ngay sau ciy va 48,46 dén 100% tai 30 ngay sau ciy. Trong do,
Indoxacarb (rc ché su phét trién cua B. bassiana 1én dén 100% tai 14 ngay va 30 ngay
sau cay, Profenophos va metyl demeton tic ché sy phét trién caa B. bassiana tuong tng
93,72% va 95,17% tai 14 ngay sau cAy: 83,55% va 93,86% tai 30 ngay sau cdy [41].

Két qua nghién ctiru ciia Asi va cs (2010) ciing khang dinh tat ca 12 loai thudc
trir sAu sir dung voéi lidu luong khuyén céo cua nha san xuat déu Gc ché dén kha nang
sinh truong, kha nang nay mam cua 2 mau nam ky sinh con tring M. anisopliae L6 va
P. fumosorosea N32. Trong d6, thuéc Lorsban (Chlorpyriphos) c6 doc tinh cao nhat
d6i voi 2 mau nam trén, hop chat nay gay wc ché hon 70% su phét trién cia soi nim va
hon 80% su nay mam ctia bao tir ciia ca 2 mau nam duoc thir nghiém [44].

Thudc trir sdu thudc nhom carbamat ciing anh huéng xau dén su phat trién cua
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nim Ky sinh cén trung. Thudc trir sdu carbamat (lannate va larvin) va pyrrole
(chlorfenapyr: pirate) c ché 40-60% s phat trién cua soi ndm va tc ché 50-70% sy
nay mam cuaa bao tir ndm M. anisopliae L6 va P. fumosorosea N32 [44]. Tac dung cua
thudc trir sdu k-cyhalothrin thudéc nhém pyrethroids anh huéng it nghiém trong hon,
hop chét nay & liéu lwong khuyén céo gay wc ché turong tng 13,6% va 20,6% su ting
treéng cia 2 mau nam H. nodulosa va B. bassiana trong thi nghiém [250]. Trong sb
thudc trir sdu nhém pyrethroid, anh huéng cua deltamethrin trén B. bassiana di duoc
nghién ctu chi tiét. Deltamethrin ¢ nong do 40 pg/cm? 1am giam kha ning nay mam
ctia bao tir nAm B.bassiana va ndng do trc ché trung binh (1C50) 1a 50 pg/cm? [83]

Ca 2 loai thudc trir siu acetamiprid va thiamethoxam khi &p dung ¢ liéu luong
khuyén cao di lam giam dang ké sy sinh truéng B. bassiana, trong khi sy sinh truong
cua M. anisopliae chi bi Gc ché boi acetamiprid. Trong khi d6, Imidacloprid (rit doc
d6i véi ong va bi cAm & nhiéu qubc gia) lai khdng anh hudng dén kha niang nay mam,
kha ning sinh truéng va sinh bao tir cia cac mau nam ky sinh con tring bao gém B.
bassiana 447, M. anisopliae E9 va Paecilomyces sp. CNPSoP77 [174].

Thudc trir sdu ¢6 ngudn tu nhién it doc hai hon d6i véi ndm ky sinh cén tring.
Mot trong nhitng chéat diét con tring Spinosad (phan lap tir Saccharopolyspora
spinosa), chi lam giam su phat trién sgi nam khoang 7-8% va giam kha ning bao tir
nay mam khoang 20% cua nam M. anisopliae va P. fumosorosea [44]. Mot loai thudc
trir su tu nhién khac, dau neem (cd ngudn géc tir thuc vat) c6 anh huong khong tot
dén nam ky sinh c6n tring. Dau neem lam giam ty 1& nay mam, giam kha ning sinh
truong va kha nang sinh bao tir caa M. anisopliae va B. bassiana [99].

Tuong tac gitta ndm Ky sinh con tring va thudc trir su ¢ thé c6 tac dung tich
cuc hoic tiéu cuc ddi vai viéc phong trir sdu bénh hai cay trong phu thudc vao loai
thudc va thoi gian xur ly. Su twong tac cua hai loai thudc trir sdu thao moc tondexir va
palizin véi B. bassiana va L. lecanii di duoc nghién ciu. Cac hop chat nay ¢ liéu
lugng khuyén céo khdng gay ra uc ché dang ké sy nay mam cua nam B. bassiana,
nhung lam ting Sy nhay cam cua au tring Galleria mellonella dbi véi nim B.
bassiana. Hoat chat Alizin 1am giam hiéu qua cua L. lecanii chéng lai 4u tring G.
mellonella [238]. Meyling va cs (2018) [159] khang dinh khi két hop gitra a-
cypermethrin va B. bassiana c6 hiéu qua khi nam ky sinh con tring duoc ap dung
truéc khoang 48 gid ap dung thube. Su két hop giira a-cypermethrin va B. bassiana s&
khong cé hiéu qua khi thudc a-cypermethrin st dung trude khi sir dung ndm khoang
24 gio.

Anh hudng cua thudc trir c6 ametryn dén nam ky sinh con tring da duoc nghién
ctru ki ludng. Ametryn khong nhitng @c ché su phat trién va 1am cham qua trinh phan
giai glucose ctia M. brunneum. Ametryn ciing gay ra stress oxy héa trong sgi nAm M.
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brunneum [245]. Vommaro va cs (2023) [263] khang dinh thudc trir c¢o dinitroaniline
pendimethalin (PND) tc ché dang ké dén sy nay mam cua B. bassiana sau 12 gio tiép
xic véi thude diét co nay. Silva va cs (2013) [232] khing dinh tit ca céc loai thudc
diét co (glyphosate, 2,4D, bentazon, imazapic + imazapyr, pendimethalin) déu &c ché
dén kha ning nay mam, su sinh truong va kha niang sinh bao tir caa mau nam M.
anisopliae dugc phéan lap tir xac truong thanh bo xit Tibraca limbativentris tai Braxin.
Trong d6, 100% bao tir mau M. anisopliae nay khéng nay mam khi tiép xic véi
pendimethalin va 2,4D va chi cd 8,2 % bao tir nay mam khi tiép xuc vai glyphosate ¢
thoi diém 48 gio. Thudc 2,4 D ciing e ché hoan toan su sinh truéng va kha ning sinh
bao tir cia M. anisopliae trong nghién ctru. Ondrackova va cs (2019) [184] ciing khing
dinh ca 5 loai thudc trir c6 thwong mai bao gom Stomp 400 SC (Pendimethalin),
Somero (Pethoxamid) Command 36 CS (Clomazone), Lentipur 500 FW
(Chlorotoluron) va Escort New (Pendimethalin + Imazamox) déu tc ché sinh trudng
cia cac mau nam Kky sinh cdn tring Akanthomyces, Beauveria, Cordyceps va
Purpureocillium. Trong d6 thudc diét co Escort New va Somero anh hudng tiéu cuc
nhat dén su phat trién soi nam cua tat ca cac mau ndm gay bénh con triung dugc thi
nghiém. Ty 1& e ché su sinh truéng cua soi nAm gay ra bai Escort New 1én dén 87,6—
100%, boi Somero 1én dén 80,6-100%, bai Stomp tir 22,1-62,7% va Lentipur tir 12,9—
55,5%. Trong khi d6, sy phét trién ctua phan 1on céc loai nam gay bénh con tring duoc
thar nghiém khong bi anh hudng tiéu cuc bai thude diét co Command.

Thudc trir nam gde dong chua ty 18 dong cao hon 40% anh huong tiéu cyc dén
loai ndm Ky sinh c¢6n tring 1. fumosorosea [46]. Céc thudc trir nAm c6 chira liéu luong
dong thap hon khong co tac dong rd rang dén sy phét trién cua I. fumosorosea va .
farinosa nhung anh hudng dén kha nang lay nhiém cua ching [46, 68, 72]. Tac dung
doc hai cua ddng oxit (chira 53% va 46% dong kim loai) ciing duoc xac nhan vai B.
bassiana va L. muscarium. Dithiocarbamate thubc trir nAm chaa kim loai (Zn, Mn)
trong phan tir ciing (¢ ché manh dén nam Ky sinh con tring. Mancozeb ¢ nong do thap
(5 pg/ml) e ché bao tir 1. farinose su nay mam [39, 129]. Mancozeb &p dung vai lidu
luong khuyén cdo déu wc ché dén ca B. bassiana va I. farinosa [129, 252]. Mancozeb
va propineb véi liéu luong thap tc ché sy hinh thanh bao tir B. bassiana va lam giam
ty 18 tir vong cua con trang khi xu 1y béi dich bao tir nAm duogc ciy trong méi truong
c6 b sung thude nay [61, 129].

Thudc trir ndm chlorothalonil it anh huéng dén su phét trién cua B. bassiana
nhung ¢ ché nghiém trong sy nay mam bao tir cua |. farinosa va B. bassiana ngay ca
& nong do thap 5 pg/ml [61, 72]. Trong nghién ciru khéc lai khang dinh chlorothalonil
trc ché su hinh thanh bao tir va sy phat trién cua ndm B. bassiana va M. anisopliae
[81]. Twong tu véi chlorothalonil, captan 1a mét loai thudc trir nAm duoc str dung rong
rai khéac ac ché khdng nhiéu dén sy phat trién cia soi nAm nhung e ché nghiém trong
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dén sy nay mam cua bao tir cac loai nam B. bassiana, I. fumosorosea, L. longisporum
[70, 221]. Captan &p dung vdi lidu luong cao trén ddng rudng anh huong dén hiéu qua
cua B. bassiana trong phong trir 4u tring loai T. molitor [70].

Céc loai thudc trir nAm triazole ¢6 anh huong da dang hon dén nam Ky sinh con
tring, trong d6 tebuconazole anh hudng doc hai nhat. Hop chat nay ngin chin su phét
trién cua B. bassiana va M. anisopliae & ndng d6 1000 ppm va L. lecanii & ndng d6 100
ppm. Difenaconazole, tricyclazole va myclobutanil ciing doc dbi véi L. lecanii va L.
muscarium [72, 198]. Tebuconazole rat doc d6i voi I. farinosa & ndng d6 1 pg/ml va P.
lilacinus & nong d6 3 pg/ml gay @c ché dén kha ning sinh trudng cua soi nam va kha
ning nay mam cua bao tir [72]. Tebuconazole 1am giam kha ning ki sinh cua |.farinosa
dén ca ba giai doan sdng (trng, 4u tring, trudng thanh) caa rép sap [72] va tc ché hoan
toan kha ning ki sinh nAm Erynia neoaphidis ddi véi rép dau (Acyrthosiphon pisum)
[134]

Azoxystrobin (thudc trir nam strobilurin) c6 tac dong tiéu cuc dén su sinh
truong cua soi nAm va kha nang san xuat bao tar cua cac loai nam B. bassiana, M.
anisopliae va I. fumosorosea [68, 81]. Azoxystrobin c6 doc tinh trung binh d6i vai loai
M. majus @c ché 40% kha ning sinh truong, tc ché 60% kha ning sinh bao tir [234].
Azoxystrobin khdng anh huéng dén kha nang gay bénh cua loai B. bassiana, nhung lai
rc ché dang ké su lay nhiém cén tring cua loai 1. fumosorosea [221].

Anh huéng cua cac hop chat nhan tao khac nhu cac hop chat gay rdi loan noi
tiét (EDC) dbi vai nam ky sinh con trung twong ddi hiém khi duoc nghién ctru. Nguoi
ta thay rang nonylphenol 1a chat doc ddi vai Metarhizium. Cac hop chat nay ¢ nong do
cao (50 va 100 mg/l) gy ra nhiing thay doi nghiém trong vé hinh thai va giam hoat
dong trao doi chat cua nAm M. robertsii. Nhirng thay doi trong cau tric soi nim duoc
biéu hién duéi dang tang kich thudc, thay doi hinh dang cua ti thé va pha hay mang
sinh chat. Nhimng thay d6i ciing duoc ghi nhan théng qua do day va thanh phan cua
thanh té bao [207]. Dibutyltin va san pham phu cua qué trinh dealkyl héa cua né la
monobutyltin gay ra nhitng thay d6i trong hinh thai caa M. robertsii [230, 241].

Tay thudc vao ndng dd, loai thudc hoa hoc va mau nam Ky sinh cén tring khac
nhau ma mic d6 anh huong 1a khac nhau. Khi bo sung thuéc trir cé chizalofop — ethyl
véi lidu luong khuyén céo vao méi trudng nudi cay da wc ché kha nang sinh truong
ctua nam H. nodulosa din dén kich thudc khuan lac ciia nd chi con twong tng 1a 50,0%
va 36,6% so vé6i dbi chirng tai thoi diém 5 ngay va 20 ngay sau cdy. Tuy nhién, khi bd
sung chizalofop — ethyl véi liéu lugng cao gap 10 lan so véi khuyén cdo da wc ché
hoan toan kha ning sinh truong cua H. nodulosa. B6 sung thém thudc trir co
chizalofop — ethyl véi liéu luong khuyén cdo vao méi trudng nudi cay B. bassiana da
trc ché kha ning sinh truong dan dén kich thuéc khuan lac cia ndm chi con 0,0% va
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56,1% so v&i dbi ching tai thoi diém 5 ngay va 20 ngay sau cay. Tuy nhién, bé sung
chizalofop — ethyl vao moéi trudng nudi cdy B. bassiana véi liéu luong thap hon 10 1an
so véi khuyén céo thi kich thudc khuan lac cia nAm van dat 75,0 % va 76,5% so véi
d6i ching. Khi bd sung glyphosate véi liéu lugng khuyén cao vao méi truong nudi cay
H. nodulosa dan dén kha ning sinh trudng caa nam chi con 55,6% va 47,9% so vai ddi
chung sau tai 5 ngay va 20 ngay sau cdy. Ciing thém glyphosate vao méi trudng nudi
cdy H. nodulosa nhung vdi lidu luong cao hon 10 1an so véi khuyén céo da Gc ché
hoan toan kha ning sinh truéng caa nam tai 5 ngay sau ciy va lam kich thudc khuan
lac cua nam chi con 21,1% so vé&i doi chung tai 20 ngay sau cay. Bb sung glyphosate
vé6i lidu lwong khuyén cdo vao méi truong nudi cdy B. bassiana dan dén kich thudc
khuan lac cia ndm van dat 93,5% so voi déi ching tai 20 ngay sau cay. Tuy nhién, bo
sung glyphosate vai lidu lwong cao gap 10 lan so khuyén cao vao mdi trudng nudi cdy
B. bassiana dan dén kich thugc khuan lac caa nim chi dat 68,0% so véi ddi ching tai
20 ngay sau cay. Khi bo sung thuéc trir sdu lambda—cyhalothrin véi liéu lugng khuyén
c4o vao moi trudng nudi cay da lam kich thuéc khuan lac nam ky sinh con tring H.
nodulosa giam 61,1% va 86,4% so véi d6i chitng 5 ngay va 20 ngdy sau ciy. Tuy
nhién, khi bé sung lambda—cyhalothrin véi liéu lwong thap hon 10 1an so véi khuyén
c4o lai 1am tang kich thuéc cia khuan lac nim ting 102,7% va 105,2 % tai thoi diém
15 va 20 ngay sau cay [250].

- Anh hwéng cia nguéon dinh dwong

Moi trudng nubi cdy trong phong thi nghiém dung dé nuéi ciy, van chuyén va
bao quan vi sinh vat. Moi truong nudi cdy phai chira tat ca cac chat dinh dudng ma vi
sinh vat can cho sy sinh truong, phét trién. Méi truong nudi cay 1a yéu té quan trong
nhat cho nAm ky sinh cén tring sinh treéng va phét trién trong diéu kién nhan tao [170].

Kha ning sinh truéng ciia soi nam va sinh bao tir trén méi truong nhan tao phu
thudc vao mau nam va cac thanh phan duoc sir dung trong mdi trudng nudi cay. Moi
truong nudi cdy gilp nam ky sinh con tring nay mam, phat trién va tao kha ning sinh
bao tir cao 1a chia khoa dé phat trién hiéu qua thudc trir sau sinh hoc c6 ngudn gdc tir
nhém nam nay vai chi phi thap [170].

Vega va cs (2003) [260] xac dinh sb luong bao tir do ba loai nAm gay bénh con
tring nudi cay trén sau loai moi truong véi (ty 1& C/N) khac nhau dat cao nhat trong
moi truong 6 ty 16 C/N 1a 10 : 1. Cac mau V234, V245, V208 thuoc lodi nam M.
anisopliae phan 1ap tai Brazil va Phan Lan c¢6 kha ning nay mam, kha ning sinh bao tir
cao hon khi nudi cay trén méi truong SDA so véi cac mdi truong khac SDAM, YEA va
MM [103]. Mau nAm M. anisopliae phan 1ap tai An Do boi Soundarapandian va Chandra
(2007) [239] c6 kha ning sinh trudng, sinh bao tir trén méi truong CDA cao nhit ¢6 y
nghia théng ké so véi cac moi truong khac bao 96m SDA, SMA, SMAE, MEA, PDA.
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M3au B. bassiana BP1.1 phan Iap tir tim Bombyx mori kha ning sinh trudng
(duong kinh khuan lac) dat cao nhét khi nudi cdy trén moi truong SDA, SDAY S0 V6i
cac méi trudsng PDA, CDA, OMA, PCA va RBA [71]. Ty 1é nay mam cua cac mau B.
bassiana (JAB 6, JAB 7, AM 9, IBCB 7, IBCB 66) déu dat gié tri cao khi nudi cay ¢
PDA, PDAY, SDAY, va CM, nhung dat gia tri thip & 2 méi truong 1a MM va AW
[84]. Nam B. bassiana c6 kha ning sinh truong tét nhat trén moi truong SB+KC va
SDAY+K nhung c6 kha ning sinh bao tir cao nhat chi trén méi trén méi trudng
SDAY+K [27].

Nguon carbon ciing anh huong dén nam ki sinh c¢on tring. Mau nam |. javanica
pf185 phan lap tai Han Quédc bai Lee va cs (2021) [278] khi nudi cy trén moéi trudng
ran vai cac ngudn carbon khéc nhau cho ty 16 nay mam cao hon khi st dung Glucose
so voi Manntitol va Molasses, cho kha nang sinh truéng cao hon khi st dung
Manntitol so véi Glucose va Molasses, cho kha nang sinh bao tir cao hon khi sir dung
Manntitol va Glucose so voi Molasses. Khi nudi ciy trén maéi truong long véi cac
ngudn carbon khac nhau cho ty 1é nay mam cao hon khi sir dung Glucose va Molasses
so voi Manntitol, cho kha nang sinh truéng va sinh bao tir cao hon khi st dung
Glucose va Manntitol so vai Molasses.

Hai moi truong MAYP va PMA thich hop cho ca 10 mau ndm N. rileyi phan
lap duoc tai ba tinh An Giang, Hau Giang, Tra Vinh va thanh phé Can Tho gy
bénh trén con trung sau an tap, sau do, sau to, sau cudn 14 nho va sau keo. Trén
moi trudng PMA, sau 24 gid nudi cdy da ghi nhan mau Nr 3 (ST-AG) ¢6 ty 1¢ bao
tr nay mam cao nhat 97,5% [11].

* Anh hwéng ciia pH

Yéu t6 pH ciing 12 mét yéu tb sinh thai quan trong anh hudéng dén sy phat trién,
doc tinh va san xuat ché pham ciia nam Ky sinh con tring [248]. N6i chung, pH trung
tinh c¢6 anh hudng tich cuc dén ndm Ky sinh con tring [96]. Tuy nhién, mot sé nghién
clru da ching minh mdi mau ndm Ky sinh c6n tring c6 nhitng yéu cau cu thé véi didu
kién pH nhét dinh. Vi du, mau nim A. aleyrodis phan lap tir xac bo phan Dialeurodes
citri trong vuon cdy an qua c6 mai & phia Tay T Xuyén, Trung Qudc co thé sinh
truong ¢ khoang pH = 3-10, tuy nhién & mirc pH = 6-7 n0 ¢6 kha nang sinh truong va
sinh bao tir cao nhat [229]. Trong phong thi nghiém dudng kinh khuan lac va kha ning
sinh bao tir ctia ndm Ky sinh cdn tring M. anisopliae dat gia tri cao nhét khi pH tir 5,5 d&én
6,5 [128]. Teja va Rahman (2017) [248] khang dinh 3 mau nam MaAICRP, KoGn5 va
PaCo4 thuoc loai M. anisopliae va mau IAICRP thudc loai Lecanicillium fusisporum
lai phat trién t6t nhat khi méi truong nuéi cdy c6 pH = 4. Mau nam Aschersonia sp. ¢6
thé phat trién trong khoang pH = 5- 9 nhung phat trién manh nhat & pH = 7 [231]. Muc
d6 pH cua dich bao tir ndm Ky sinh con trung ciing anh hudng dén hiéu qua phong trir
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con tring. Khi pha dich ché pham ndm B. bassiana véi pH = 10 s& cho hiéu qua phong
trir rép Aphis craccivora cao nhat [98].

Tai Viét Nam, ciing dd c6 mot s6 cong bd vé anh hudng cua diéu kién pH dén
nam Ky sinh con tring. Mau nadm Paecilomyces variotii NV01 phan 1ap trén dét trong
hd tiéu tai Pak Lik, sinh trudng manh nhat & khoang pH = 5 - 8 [3]. Hau hét cac mau
nam phén 14p tir rép sap trén cdy ca phé tai Kréng Ana tinh Dak Lik déu sinh truéng
va sinh bao tr t6t nhat & pH = 5,5 va pH = 6 [28]. MAu ndm Cordyceps militaris
NBRC 9787 phat trién hé soi t6i wu ¢ diéu kién pH trung tinh (6,5 — 7,0) [5]

1.3.7. Nhin sinh khdi nam Ky sinh con tring

Cong trinh nghién ctru ki thuat nhan sinh khéi, san xuat hang loat so¢i nam hodc
bao tir c&¢ mau nam Ky sinh con tring dugc thyuc hién ¢ khap noi trén thé gidi. Két qua 1a
da c6 rat nhiéu ki thuat nhan sinh khéi ndm Ky sinh con tring dwoc thir nghiém va ap
dung [153]. Trong d6, ki thudt nhan sinh khdi phd bién nhat dugc 4p dung ¢ phd bién nhat
1a sir dung gia thé & dang rin dé san xuét bao tir nAm Ky sinh con tring [51, 155, 168, 176,
204]. Mac du hat gao va Iia mach 1a 2 loai hat ngii cde dugce khéng dinh cho hi€u qua cao
khi san xuit hang loat nhiéu miu ndm Ky sinh c6n tring. Tuy nhién, ciing c6 rat nhidu
cong trinh nghién ctru dd nd lyc tim kiém cac vat liéu nong nghiép ¢ chi phi thip, dic
biét 1a cac phu pham ndéng nghiép dé tiét kiém chi phi khi nhéan sinh khéi ndm ky sinh con
tring [112]. C4c phu pham tir hat laa nhu trdu, cdm hodc hdm hop cam — trdu ciing mang
lai hiéu qua nhén sinh khéi kha cao [211].

Hiéu qua cta ki thudt san xuit hang loat nAm ky sinh con tring con phu thudc rat
16n vao 4m do cua gia thé. Chinh vi véy, nhiéu cong trinh nghién ctru khi xay dung quy
trinh ki thuat nhan sinh kh6i m&i mau nam Ky sinh con tring déu nghién ctru dé xac dinh
duoc am d trong gia thé cho hiéu qua sinh bao tir dat gid tri toi vu nhat. Ching han nhu
mdt s6 nghién ciru khang dinh B. bassiana va M. anisopliae c6 kha nang nhan sinh khi
bao tir dat gia tri cao nhat khi san xuat bang hat gao v6i am do 40-70% [58, 191, 211].
Tuy nhién, Rangel va cs (2023) [196] lai xac dinh 3 mau nim B. bassiana ARSEF252,
B. bassiana ARSEF3462, M. anisopliaec ARSEF2341 lai cho hiéu qua san xuat hang
loat cao nhat khi nhéan sinh khéi trén méi truong hat gao & am do 100%.

Nguyén Qudc Linh va Nguyén Nhu Nhat (2017) [16] da xac dinh gia thé
tong hop 15 gam gao IGt v4i 7,5 gam cam mi va 2,5 gam trdu dé nhan sinh khoi
Paecilomyces (F03) thu duogc s luong bao tir dat gia tri cao nhat. Tuy nhién, mau ndm
Paecilomyces (F04) cho sb lugng bao tir cao nhat khi str dung gia thé 100% gao lut.
1.3.8. Hiéu qua ciia nam Ky sinh con tring

Hiéu qua cua cac mau nam Ky sinh con tring da duoc nghién ctru va cong bo doi
v61 nhi€u loai dong vat Chan dot gay hai ¢ hau hét cac loai thudc 16p con trung va mot
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s0 loai thudc 16p Nhén. Tuy thudc vao mau nam, loai vat chu, giai doan vat chu, nong
dd bao tr nam, anh hudng cia cac y€u t6 moi truong s€¢ cho hiéu qua phong trir khac
nhau.

Hiéu qua phong trir cia mot s6 mau nam thudc loai B. bassiana d6i voi mot s6
loai vat chu thudc bd Canh vay nhu: miu nam B. bassiana Bba5653 gay chét 94% sau
to & giai doan 4u trung. Khi sir dung 1 kg ché phim bao tir miu ndm Bba5653 dé
phong trir sdu to ngoai dong rudng déu 1am ting ning suit bap cai 1én gip 3 1an so véi
rudng bap cai str dung thude hoa hoc Bifenthrin [89].

Str dung 25 ml dich bao tir mau B. bassiana TST05 véi mic mat do 2,5 x 108
bao ti/ml dé phun 1én 16p dat bé mit c6 chta 4u tring sdu duc trai
Atrijuglans hetaohei di 1am ty 1é 4u trung A. hetaohei tir vong da 1én t6i 100% sau 14
ngay xu ly [276]. Ty 1€ tir vong ctia sdu keo mua thu Spodoptera frugiperda sau khi
duogc xtr Iy mau B. bassiana PfBb ¢ mirc 1,0 x 108 bao tir/ml & giai doan 4u tring tudi
1 dat 82,33% sau 5 ngay xir Iy, 4u tring tudi 6 dat 17,02% sau 7 ngay xir 1y [86].

Hiéu qua phong trir cia mot s6 mau nam thuoc loai B. bassiana déi vi mot sé
loai vat cha thudc bo Canh déu nhu: ty 1é chét cua rép Myzus persicae trong phong thi
nghiém bi ky sinh béi 2 mau nim B. bassiana BB-72 dat 95%, mau B. bassiana BB-
252 dat 91% sau khi nhing 14 c6 rép vao trong dich chtra bao tir nam & cac nong do 1
x 10%, 1 x 107 va 1 x 108 bao ti/ml & thoi diém 10 ngay mau nhiém [173].

MAu B. bassiana 202 c6 hiéu luc khac nhau véi mét s loai thuoc bd Canh déu:
gay chét 100% rép M. persicae khi xir véi lwong bao tir 1,0 x 102 bao tir /mm?, 97,4%
rép Jacobiasca formosana khi xt ly 6,75 x 10° bao ti/mm?, 81,1% bo phén Bemisia
tabaci 6,75 x 10° bao tu/mm2, 63,7% rép Stephanitis nashi ¢ 6,75 x 10° bao ti /mm? &
10 ngay sau xt ly [38]. Ty Ié chét caa rép Myzus persicae trong phong thi nghiém bi
ky sinh bdi mau L. lecanii (V-4) dat 87% sau khi nhiing 14 c¢6 rép vao trong dich chira
bao tir ndm & cac nong do 1 x 108, 1 x 107 val x 108 bao tir/ml & thoi diém 10 ngay
mau nhiém [173].

Hiéu qua phong trir cia mot s6 miu nam thudc loai B. bassiana d6i voi mot s6
loai vat chu thudc 16p Nhén nhu: khi phun cac mau B. bassiana (Bb4, Bb5 va Bb6) ¢
noéng do 10% bao ti/ml 1én ciy du du giy chét 95,55%, 94,99% va 96,10% nhén
Tetranychus kanzawai hai du du sau 5 ngay phun [215].

Tai Viét Nam, tu gitra thap nién 1970 Truong Pai hoc Lam nghiép bit dau
nghién ctru nam B. bassiana dé trir sdu rom thong D. punctatus, nhung chua dua
duoc ché pham nao vao Gmg dung trong san xuat. Tir dau thap nién 1990, cic ndm
B. bassiana, M. anisopliae va M. flavoviride dugc nghién ciru & vién BVTV. Ché
pham sinh hoc tir c&¢ mau nam nay duoc san xuat & dang thd (hdn hop mdi trudng
va bao tir ndm) twong tng chira 5x108 va 5,8x108 bao tir/gam Beauveria va
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Metarhizium [20].

Tat ca 16 miu nam B. bassiana phan 1ap tai mot sé tinh dong bang Séng Curu
Long déu co6 hiéu qua trir sung khoai lang (Cylas formicarius Fabricius) cao, dat
trén 94% ty 18 sung chét sau 11 ngay xu 1y [9]. Cac mau FO3 va FO5 thudc loai P.
lilacinus c6 hiéu luc cao trong phong trir sdu khoang hai rau sau 10 ngay lay nhiém.
Mau nim Paecilomyces cicadae Pael c6 hiéu luc cao trong phong trir ve sdu hai ca
phé, dat t6i 87,8 % trong diéu kién nha ludi [25]. Ché pham tir nAm Metarhizium
anisopliae dé phong trir ve sau hai ca phé tai Gia Lai dat kha cao tir 42,0% dén
61,7% sau xur 1y 30 ngay [15].

Ché pham tir nAm M. anisopliae dat hiéu luc 50% sau 5 ngay phun phong trir
ray nau Nilaparvata lugens Stal., rép sap Dysmicoccus brevipes Cockerell, bo ha Cilas
formicarius Fabricius, sau an 14 Hyblaea puera Cramer. Sir dung ché pham sinh hoc
nam M. anisopliae trong phong trir sau hai, vira mang lai hiéu qua kinh té (lai cao
2.210.000 dong/ha, trong d6 giam chi phi thuc héa hoc 1.090.000 d/ha laa). Pong
thoi ché pham ciing khong anh huéng dén thién dich va hiéu qua kéo dai [21].

Hiéu luc cuia ché pham Beauveria di véi ray nau N. lugens, sau do xanh A.
flava twong ung la 30,3-44,4 va 59,7-78,1% & ngay thir 7-10 sau xur ly. Ty 1¢ nay
ciia nAm Metarhizium twong tGng la 23,6-46,1 va 58,7-88,5%. O diéu kién dong
rudng, tai thoi diém 7-10 ngay sau phun ché pham, hiéu qua ctia nim Beauveria doi
v6i rdy nau va sau do xanh dat 16,3-69,9 va 66,4-86,4% (twong tng). Con hiéu qua
ciia ché pham tir nAm Metarhizium ddi véi cac sau hai néu trén tuong tng dat 1a
15,9%-79,5% va 73,3% - 79,5%. Hiéu luc cta ché pham tir nAm M. anisophiae va
M. flavoviride dbi véi chau chau P. succincta trong phong thi nghiém dat tuong tng
36,5%-94,5% va 71,0%-73,7% & ngay th 10 sau xt 1y. Thi nghiém dong rudng
trong nam 1994-1995 tai Ba Ria-Viing Tau cho thiy cac ché phdm ndm nay c6 hiéu
qua tir chau chiu dat 39,9% - 66,2% va 60,1%-72,0% tuong tng & ngay thir 13 va
20 sau phun. Ngoai ra, cac ché pham tir nam Metarhizium con duoc thir nghiém trir
chau chau H. tonkinensis hai mia & Ty Ninh nim 1998. Sau 15 ngay xt 1y, hiéu luc
ctia ché phAm niam trong phong trir 4u tring chau chiu non dat 70,1% -76,5% cao
hon so véi hiéu luc phong trir chau chau truéng thanh 25,7%-32,6% [20].

Trong diéu kién phong thi nghiém, & mat sé 108 bao tir/ml, miu ndm xanh (Ma)
cho hiéu lyc gay chét d6i véi au trung bo ha dat 100%, nam tréng dat 97,5% & thoi
diém 7 ngay sau khi mau nhiém. Hiéu lyc ctiia nam tim Paecilomyces sp. chi dat dén
31,39% & thoi diém 15 ngay sau khi mau nhiém [22]. Bay trong tong s6 10 mau nAm
N. rileyi phan lap cho hi¢u qua trlr sdu xanh da lang cao voéi ty 1& gay chét trén
90% tai thoi diém 9 ngay sau mau nhiém [11].

Khi xtr Iy ¢ cac nong do 107 va 108 bao tir/ml, hiéu lyc trong phong thi nghiém
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trr sdu keo mua thu tudi 2 cua nam N. rileyi lan luot 1a 69,01% va 84,67%, nam M.
anisopliae lan luot 1a 71,6% va 86,58%, nam B. bassiana lan luot 1a 57,09% va
73,71% tai thoi diém 8 ngay sau khi xtr 1y [12].

1.3.9. Nghién ciru nam ky sinh cén tring phong trir rép sap hai cdy trong

Theo Amutha (2015) [41], phuong thic hoat dong cia cac loai nidm B.
bassiana, V. lecanii va M. anisopliae trén rép sap Paracoccus marginatus gém cac
giai doan: (i) bao tir bAm dinh vao 16p biéu bi cua rép (ii) bao tir ndy mam (iii) soi
nidm xam nhép hodc 6ng mam xam chiém bé mit cua 16p biéu bi cua rép (iv) 16p
sap bao phu rép bi thay thé boi hé ndm do tac dong clia enzyme phan hiy ciia nAm
(v) hé soi ndm bao phu toan bd 16p biéu bi cua rép (vi) ndm tiép tuc phat trién va
san sinh bao tir & ngodi co thé xac rép di chét.

Theo Amutha va Gulsar Banu (2017) [42], khi 1ay nhiém M. anisopliae 1én
rép sap hai bong P. marginatus, sau 24 gid bao tir nAm s& bam dinh vao biéu bi
trén ciia 1ép, sau 48 — 72 gid soi nAm s& xuyén qua 1op biéu bi ngoai cung va di
dén 16p biéu bi trong cling, sau 72 — 120 gid xam nhiém dén xoang mau, sau 168
gio hé soi s& bao phui bé mit co thé rép (giai doan nay rép co biéu hién sap chét).
Sau d6 hé sgi nAm moc 1én trén 16p biéu bi ngoai va xuat hién nhitng mang nam cé
mau xanh.

Gopal va cs (2021) [93] khang dinh khi phdi tron 2 mau nam (B. bassiana va
L. lecanii) ghi nhan ty I¢ tir vong cua rép sap Maconellicoccus hirsutus cao hon so véi
st dung riéng 1é tirng mau nam. Phdi tron 6 gam/lit B. bassiana véi 6 gam/lit L.
lecanii gy ty Ié rép chét dat dén 90,21% tai thoi diém 15 ngay sau xir ly, phdi tron
4 gam/lit B. bassiana véi 4 gam/lit L. lecanii gy ty 18 rép chét dat (88,96%). Khi sir
dung riéng 1é 6 hoic 4 gam/lit mau L. lecanii chi gay ty & rép chét twong tng dat
82,30% va 83,96%; riéng I¢ 6 hoac 4 gam/lit mau B. bassiana chi gay ty 18 rép chét
tuong ung dat 55,42% va 56,67%.

Madiha va Shoaib (2021) [172] khang dinh tit ca sd&u mAu ndm ki sinh c6n
tring bao gdm 2 miu M. anisopliae (Ma-11.1 va Ma-2.1), 2 mau . fumosorosea (1f02
va If-2.3) va 2 méu B. bassiana (Bb-01 va Bb-08) déu c6 kha nang ki sinh kha tdt rép
sap hai bong Phenaccocus solenopsis. Ty 1¢ tir vong do mau Bb-08 dat tir 45,0 -
85,0%, mau Bb-01 dao dong tir 34,0 - 60,0%, mau If-02 tir 32,0 - 54,0%), mau If-2.3
ttr 32,0 -52,0%, mau Ma-2.1 tir 38,0 - 56,0%, mau Ma-11.1 tir 36,0 - 78,0% sau xir 1y 7
ngay & mirc nong do 2x108 - 7x108 bao tir/ml.

Theo Sable va cs (2019) [209] c4c miu ndm Aspergillus tamarii, A. niger va
A. flavus c6 kha ning phong trir tot ddi véi rép sap M. hirsutus. Trong d6, mau
Aspergillus niger EPF-14 giy chét rép sap M. hirsutus dat ty 18 100% voi ndong do
10° bao ta/ml tai 10 ngay sau xir ly. Theo Ginting va cs (2020) [88] ca 2 mau ndm
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B. bassiana va L. lecanii gay chét rép P. jackbeardsleyi dat ty 18 93% khi xtr 1y véi
ndng do 108 bao tir/ml, dat ty 1& 100% khi xtr 1y két hop 108 bao ti/ml véi xa phong
tai thoi diém 5 ngay sau xir Iy & diéu kién phong thi nghiém.

Mathulwe va cs (2021) [154] khang dinh rép sap Pseudococcus viburni khi
xtr Iy voi 1 x 107 bao ti/ml miu ndm M. robertsii (6EIKEN) di tr vong
96% + 6%, mau M. pinghaense (SHEID) ty 18 tir vong 91% + 13% tai thoi diém 7
ngay sau mau nhiém. Olabiyi va cs (2022) [182] khang dinh trong diéu kién phong thi
nghiém ché pham BotaniGard MAXX c6 thanh phan 1a B. bassiana lam giam ty 1¢
song SOt cua rép sap Nipaecoccus viridis xuéng 51% trong khoang thoi gian 24 gio.

Két qua nghién ctru ciia Huang va cs (2021) [101] khi st dung miu M.
anisopliae FM-03 phan lap tir xac 4u trung Hypotrix parallela dé danh gia kha ning ki
sinh cta loai rép sap Planococcus lilacinus ¢ cac mirc ndng do khac nhau cho théy.
Sau 10 ngay xu 1y, ty 18 rép P. lilacinus dat khoang 93% khi xir Iy voi ndng do bao tir
108 bao tir/ml, dat khoang 81% khi xir Iy véi nong do bao tir 107 bao t/ml, dat khoang
60% khi xtr 1y v6i nong do bao tir 10% bao tir/ml va dat dudi 45% khi xir Iy voi nong
do bao tir 10° va 10*bao ti/ml.

Khanzada va cs (2021) [121] di st dung c4c mau nidm bao gom B. bassiana va
M. anisopliae dugc nhan sinh khéi bang hat yén mach; I. farinosa bang hat cao luong,
P. lilacinus va V. lecanii bang hat ké dé phong trir rép sap Phenacoccus solenopsis &
didu kién dong rudng. Két qua nghién ciru ciia nhom tac gia cho thay tat ca cac mau
nam dugc thir nghiém déu 1am giam dang ké mat do cua rép P. solenopsis trén vuon
dau bap. Sau xur 1y 7 ngay, mat do rép giam tir 35 con/cay xudng chi con 5,7 con/ciy
khi xtr Iy v6i 1,37x108 mau M. anisopliae; mat do rép giam tir 33 con/cdy xudng chi
con 5,6 con/cay khi xtr Iy véi 1,37x108 mau B. bassiana; mat do rép giam tur 33,3
con/cay xudng chi con 7,1 con/cay khi xir Iy véi 6,615x107 mau P. lilacinus; mat do
rép giam tir khoang 34 con/ciy xubng chi con khoang 8 con/cdy khi xir 1y bang
1,69x107 méu V. lecanii; mat do rép giam tir khoang 31 con/cay xubng chi con khoang
15 con/cay khi xir 1y bang 4,173x108 mau |. farinosa; trong khi d6 & tat cac cong thirc
d6i chimg mat do rép déu tang tir khoang 30 con/ciy 1én dén 50 con/cay.

1.3.10. Nghién ciru nam Ky sinh c¢én trung phong trir rép sap hai ciy hd tiéu

Devasahayam va cs (2006) [77] da thir nghiém hiéu qua caa 4 mau nam Ky sinh
bao gdom (Nomurae rileyii, Verticillium lecanii, Metarrhizium anisopliae va
Aspergillus sp.) va 4 san pham thuong mai ¢d thanh phan tir cac mau nam ky sinh bao
gom (Paecilomyces sp., B. bassiana, V. lecanii va M. anisopliae) trong phong trir sinh
hoc rép sap hai ré ho tiéu (Planococcus sp.) o diéu kién phong thi nghiém. Két qua
nghién ctu cia nhom tac gia cho thiy hiéu qua phong trir rép sap hai ré ho tiéu
(Planococcus sp.) cua tat ca cac cong thic thi nghiém déu dat hiéu qua rat thap. Sau
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30 ngay phun, 4 mau nim dugc thi nghiém chi dat hiéu qua phong trir tir 24,0% dén
32,0%, 4 san pham thuong mai ciing chi dat hiéu qua tir 9,6% dén 13,3%.

Mani va cs (2017) [147] khang dinh nim L. lacanii & ndng d6 2 x 108 bao tir/ml
gay chét rép sap hai ré ho tiéu F. polysperes dat ty 18 57% & diéu kién phong thi
nghiém va 28% & diéu kién thi nghiém trong chau.

Sathyan va cs (2020) [246] khing dinh khi phun nam ky sinh L. Lecanii, B.
bassiana v&i lidu lugng 10 gam/lit c6 hiéu qua trong viéc phong trir mot sb loai con
trung chich hit nhu rép sap, rép vay va bo tri hai cay ho tiéu.

Két qua nghién cau cia Ummer va Kurien (2021) [255] khi st dung nam ky
sinh con tring ¢ cac ndng d6 2 x 10° (bao ti/ml), 2 x 107 (bao tir/ml), 2 x 108 (bdo
ta/ml) dé phong trir rép sap hai ré ho tiéu F. polysperes déu khong dat hiéu qua cao.
Mau B. bassiana gay ty 18 rép chét sau xa ly 1 tuan ang véi cac nong do trén chi lan
luot dat 11,11%:; 16,11% va 17,78% va sau xu ly 2 tuan ciing chi lan luot dat 16,11%;
16,67% va 19,44%. Mau P. lilacinus gay ty 1¢ rép chét sau 1 tuan (ng voi cac nong do
bao tur trén chi lan luot dat 10,56%; 10,56 % va 16,67% va sau xir Iy 2 tuan ciing chi
lan luot dat 11,67%; 11,11% va 16,67%. Hiéu qua cua mau L. lecanii phong trir rép
sap hai ré ho tiéu F. polysperes cao hon khéng dang ké véi kha ning gay chét rép sau
xir Iy 1 tuan lan luot dat ty 1& 17,22%; 18,89% va 21,11% va sau xt ly 2 tuan lan luot
dat ty l¢ 17,78%; 22,78% va 28,33%. Tuong tur, mau M. anisopliae ciing c6 kha ning
phong trir rép sap hai ré ho tiéu F. polysperes tuong dbi thap voi kha ning gay chét
chét rép tai thoi diém sau xir Iy 1 tuan lan luot dat ty 16 12,22%; 11,67%; 13,89% va
tai thoi diém sau xu Iy 2 tuan lan luot dat ty 18 12,22%; 12,22%; 13,89%.

Manjusha va cs (2023) [148] khang dinh s dung nam Ky sinh con tring
Verticillium véi lugng 20 gam/Iit vao viing ré c6 hiéu qua trong phong trir tong hop
rép sép hai ré cay ho tiéu.



36

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. PHAM VI VA POI TUQNG NGHIEN CUU
2.1.1. Pham vi nghién ciru

Thu thap mau nam Ky sinh con tring trong vudn hd tiéu tai thanh phd Budn Ma
Thudt, huyén Cu Kuin, huyén Lak, huyén Cu M’gar, huyén Krong Ning, tinh Dak Lik.

Nghién ctru chi danh gia anh huéng cia mot sé yéu té canh tac dén mat do cua
3 chi ndm phd bién ¢ diéu kién dong ruong va anh huéng cua mot sé yéu té dén 2 mau
nam duoc tuyén chon trong diéu kién thi nghiém.

Nghién ctu chi budc dau lua chon gia thé va am do6 gia thé dé nhan sinh khéi 2
mau ndm duoc tuyén chon.

Nghién cttu méi budc dau danh gia hiéu qua phong trir rép sap hai ré ho tiéu
cua 2 mau nam & diéu kién phong thi nghiém, vuon wom va ngoai déng rudng tai tinh
Dak Lak.

Thoi gian nghién cau tir: 11/2019 dén 11/2023.

2.1.2. Pdi twong nghién ciru

+ Cay ho tiéu (Piper nigrum L.) tai tinh Dik Lak.

+ Cac mau nam Ky sinh cén trung da duoc phan 1ap va tuyén chon tir vuon cay
ho tiéu.

+ Loai rép sap hai ré ho tiéu (Formicococcus sp.) dugc thu thap tai vuon cay hd
tiéu tai Pak Lak va di duoc dinh danh bang phan tich hinh théi va phan tich gen do su
hd tro cua TS. Pao Thi Hang, B6 mon Con tring va Tuyén tring, Vién Bao vé thuc
vat, Ha Noi.

2.2. NOI DUNG NGHIEN CcUU

- Thu thap va phan lap thanh phan mau nim ky sinh cén tring ¢ kha nang ky
sinh rép sap hai ré cay ho tiéu.

- Nghién ctiru anh huong cua mot s6 yéu t6 sinh thai dén nam ky sinh rép sap
hai ré cay ho tiéu.

- Nghién cttu nhan sinh khéi mau ndm c6 tiém ning Ion trong phong trir rép
sap hai ré cay ho tiéu.

- Nghién cttu anh huéng nong do, lidu lugng caa mau nam da tuyén chon dén
hiéu qua cua phong trir rép sép hai ho tiéu o diéu kién phong thi nghiém, vuon wom va
dong ruong.
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2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Phwong phap xac dinh thanh phén, tuyén chon va dinh danh miu nim c6
kha ning ky sinh manh rép sap hai ré cay ho tiéu.

- Chuan bi mét sé héa chat, méi truong:

+ Dung dich Chloramphenicol dugc chuan bj theo phwong phap cua Meyling
(2007) [158]: pha 1g Chloramphenicol vao 10 ml ethanol 96%.

+ Dung dich Streptomycin sulphate dwgc chuan bi theo phuong phap cua
Meyling (2007) [158]: pha 0,5 gam Streptomycin sulphate vao 10 ml nuéc cét.

+ Dung dich Dodine duoc chuan bi theo phuong phap ctiia Meyling (2007), Shin
(2010) [158, 228]: pha 100 mg Dodine vao 2 ml nuéc cét.

+ Moi truong SDA-D50 (Sabouraud Dextrose Agar Yeast + Dodine) la moi
truong chon loc dé phan 1ap Beauveria spp. va Metarhizium spp. tir dat [228] va duoc
chuan bi theo Meyling (2007) [158]: can 32,5 gam SDA cho vao 500 ml nudc cat roi
bd dung 1 ml dung dich Dodine vao va hap kht triing 20 phit ¢ nhiét d6 121°C. Sau
d6, ha nhiét do dén khi con khoang 40 - 50°C thi b6 sung 500 pl dung dich
Chloramphenicol va 500 ul dung dich Streptomycin sulphate.

+ Mai truong PGA (Potato Glucose Agar) duoc chuan bi bang cach: can 200
gam khoai tay cho vao trong 1000 ml nugc cat, dun sdi roi ha nhiét do trong 30 phit.
Sau d6 loc lay phan nudc dé nguoi roi thém 20 gam duong glucose va 20 gam agar.
Do toan bo dung dich trén vao binh tam giac va thém nudc cat vira du 1 it va hap khir
tring 20 phat ¢ nhiét d6 121°C. Sau khi hap xong ha nhiét ¢ con khoang 40 - 50°C thi
thém 1 ml dung dich Chloramphenicol.

+ Mai truong CDA (Czapek - Dox Agar) ¢6 thanh phan nhu sau: NaNOs: 2 gam,
KH2PO4: 1 gam, MgS04.7H20: 0,5 gam, KCI: 0,5 gam, FeS0..7H.0: 0,01 gam,
sucrose: 30 gam, agar: 20 gam, nuéc cat: 1 lit.

+ Mai truong SDAY3 (Sabouraud Dextrose Agar Yeast + khoang chat) c6 thanh
phan nhu sau: Pepton: 10 gam; Dextrose: 40 gam; Yeast extract: 2 gam; NaNOg: 2 gam;
KH2PO4: 1 gam; MgS04.7H20: 0,5 g; Agar: 20 gam; Nué6c cat: 1 lit; Cloramphenicol:
0,02 gam; pH 6,5.

+ Mbi truong SDAY+K (Sabouraud Dextrose Agar Yeast + Kitin) ¢ thanh phan
nhu sau: yeast extract: 2 gam, pepton: 2 gam, dextrose: 20 gam, agar: 20 gam, kitin: 5
gam, pH 6,5.

+ Moi truong PGA bd sung NaCl: 12 méi trudng chon loc dé phan 1ap cac mau
nam tim Purpureocillium spp. theo phwong phap ciia Baron va cs (2020) [52] nhu sau:
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cho 10 gam NaCl vao 1000 ml nuéc cat va tiép tuc thuc hién cac budc nhu méi
treong PGA o trén.

- Nhan nudi rép sap trong phong dé 1am ngudn thi nghiém:

Rép sap hai ré ho tiéu (Formicoccus sp.) duoc thu thap & ngoai ¢ dong ruong
mang vé phong thi nghiém va nhan nudi bang qua bi do tai phong thi nghiém bo mén
Bao vé thuc vat, trudng Pai hoc Ty Nguyén. Qua bi do dung dé nudi rép sap phai
mua tir nhitng vuon trong hoan toan bang hiru co, khéng sir dung thudc héa hoc. Trudc
khi tha rép sap, bi d6 phai duoc rira sach va khir tring bang dung dich natri hypoclorite
1%, sau d6 rtra sach lai bang nudc cat va dé kho trudc khi tha rép. Bé ting co hoi
Formicoccus sp. bAm va phat trién trén qua bi, méi qua bi duoc boc bang tai ludi xop
theo phuong phap ciia Mathulwe (2021) [154]. Rép sap hai ré hd tiéu song dudi dat,
wa toi, wa 4m vi vay phai sir dung khin mau tdi bao quanh qua bi roi thudng xuyén xit
cAp am vao bé mit khin nham muc dich tao méi trudng téi va am cho rép. Tiép do,
mdi qua bi d6 s& duoc dat trén 1 ké nho ¢6 dinh trong 1 hop nudi con tring lam bang
bia carton dé bi d6 khong bi 1an va 1am ton thuong rép. Sau d6, dit hop bia carton vao
trong 16ng luGi nudi con trung. Thudng xuyén kiém tra, néu rép tiét dich thai thi ding
gidy thim dé tham hat dich thai dé vé sinh cho rép.

2.3.1.1. Phirong phdp xdc dinh thanh phan ndm ky sinh con trang ky sinh rép sdp hai
ré ho tiéu

- Thoi gian thuc hién: tién hanh thu mau 1 nam 2 1an tir ndm 01/2020 dén nim
01/2022 (1 lan vao mua mua va 1 1an vao mua kho).

- Pia diém thu miu: thanh phé Bubn Ma Thuét, huyén Lik, Krong Nang, huyén
Cu Kuin, va huyén Cu M’gar.

- Phan Idp nam ky sinh c6n tring ter Xac rép sap hai ré ho tiéu bj nam ki sinh.

+ Thu thap mau rép sap hai ré hd tiéu bi nhiém nam ky sinh duoc thuc hién tai
cac vuon ho tiéu tudi tir 2 dén 8 tudi, st dung phan bon hitu co va khong sir dung
thudc trir su va trir nim bénh. Tai cac vuon da lua chon quan sat luya chon nhing tru
hd tiéu c6 hién tuong vang 14, dat quanh gbc c6 su xuat hién nhiéu ca thé kién, phan
g4c sat voi mat dat xuat hién triéu chiing bi rép sap gay hai, nam ky sinh moc soi nam
va bao tir trén bé mat 16p “mang xong” cua rép thi béi nhe 16p dat quanh ré dé thu thap
nhitng ca thé rép bi bao phu bai Iop bot bao tir, hé soi hoic qua thé cho vao éng
nghiém mang vé phong thi nghiém dé phan Iap nim ky sinh theo phuong phép cua
Jaber va cs (2016) [111].

+ Phan lap nam ky sinh con tring tir xac rép sap bi ki sinh: xac rép thu thap
dugc cho vao 6ng nghiém chira nuéc cat chira 5% tween 80 rdi lac manh. Dung
micropipet hut 10pl dich xé&c rép sau khi da Iac va cdy trai trén moi truong PGA c6 b
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sung cloramphenicol. Sau 2 ngay, mdi khuan lac riéng 1é s& duoc chuyén sang mot dia
petri méi. Sau do, tiép tuc ciy truyén bing dinh sinh trudng cua cac khuan lac tir dia
petri da tach sang cac dia petri méi dén khi dwoc mau nam thuan.

- Phan I1ap nam Ky sinh cdn tring tir mau dat

+ Thu mau dat: lya chon céc try hd tiéu c6 cac dic diém twong ty nhu thu mau
rép bi nAm ky sinh dé Idy mau dat. Dung bay dao dat gat bo 16p rac bé mit sau d6 thu
dat ¢ do sau 0- 20 cm va trong pham vi ban kinh quanh géc hd tiéu 20 cm. Mau dat
cling phai duoc lay déu ¢ 4 hudng quanh géc tiéu. Tron déu dat ¢ cac diém trong mdi
vudn voi nhau rdi ldy khoang 500 gam, cho vao tai polyetylen, dan nhan ghi lai cac
thong tin can thiét va mang vé phong thi nghiém dé tién hanh phan lap. Cac mau dat
mang vé phong thi nghiém duoc bao quan ngay trong ngan mat ta lanh tir 4 - 5°C va tién
hanh cac budc phan 1ap cang sém cang tét va dé 1au nhat chi khoang 1 thang [160].

+ Chuan bi dung dich dat: miu dat cia mdi ruéng duogc tron déu sau do diung
chay va cdi str da khir trung dé nghién dat, sang qua ray c6 duong kinh 16 ray 710 pm.
Tron déu dat, can 20 gam mdi mau dat cho vao mdi binh tam giac, sau d6 cho thém
180 ml nudéc cat, buoc chit miéng binh bing bong da qua khir tring va gidy bao. Pay
la dung dich dat c6 d6 pha lodng 101, Dung dich nay duogc lac li thm ¢ toc d6 150
vong/phut trong 15 gio ¢ nhiét do phong. Dung pipete hat 1 ml dung dich dat da duoc
li tam bo vao 6ng nghiém da c6 sdn 9 ml nudc cat tiét trung, lic déu va thu dugc dung
dich dat c6 do pha lodng 102 Tiép tuc thao tac nhu trén dé lay duoc dung dich dat co
do pha lodng 1073,

+ Phan Iap va 1am thuan nam ky sinh con tring tir mau dat: sir dung moi truong
chon loc SDA-D50 (dé phan lap cac mau nam xanh va nam trang) [228], PGA bd sung
NaCl dé phan 1ap nam tim [52]. Stir dung micropipette hat 100 pl dung dung dich dat c6
do pha lodng 102 hoic 10 bom vao gifta dia petri duong kinh 9 cm chira méi truong
chon loc. DuNg que trang thuy tinh trang déu dung dich trén bé mat moi truong trong
dia petri. Sau khi trang xong boc kin dia petri bang mang boc chuyén dung, dé ¢ diéu
kién phong thi nghiém. Khi cac bao tir nim vira hinh thanh khuan lac, mdi khuan lac
riéng I¢é s& duoc chuyén sang mot dia petri mai bang cach duc mot miéng thach duong
kinh 0,5 cm ¢6 chtra 1 khuan lac nam roi cay truyén sang dia petri khac chra moi
truong PGA ¢6 b6 sung dung dich cloramphenicol. Tiép tuc st dung méi truong PGA
cd bd sung dung dich chloramphenicol dé cdy truyén bang dinh sinh truéng cia mdi
khuan lac tir mbi dia petri d tach sang cac dia petri m&i. Thuc hién thao tac ciy truyén
dén khi dugc mau nam ky sinh con tring thuan.

- Lay bénh nhan tao: xac dinh lai mau nam da phan 1ap c6 phai 1a nam ky sinh
con trung hay khong theo phuong phap Koch. St dung dich bao tir c6 nong d6 107
(bao tir/ml) cac mAu ndm da thuan va xit 1én rép sap hai ré ho tiéu khoe manh. Mau
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nam da phan 1ap duoc xac dinh nam ky sinh rép sap hai ré ho tiéu néu cac ca thé rép
khoe manh sau khi xit dich bao tr mau nim do6 xuét hién cac triéu chiing bi nam ki
sinh. bat tén theo ki hiéu cho tirng méau da xac dinh 12 nam cé kha ning ky sinh rép
s&p hai ré cay ho tiéu.

- Budc dau nhan dién cac mau nam Ky sinh dén chi dwa vao dic diém phat trién
trén co thé rép, hinh thai khuan lac, dic diém co quan sinh bao tir, hinh dang bao tt va
so sanh véi khoa phan loai dén chi cua Humber (2012) [102]. Cac mau nim c6 dic
diém hinh thai khuan lac, dic diém soi nam, canh sinh bao tir, bao ta hoic co bat ky
mot dic diém khac biét nao s& dugc ghi nhan 1a 1 mau nam.

- B4o quan cac mau nim Ky sinh c6n tring: Cac mau nam ky sinh con trang da
dugc phan 1ap va 1am thuan s& duoc giir gidng trén dng thach nghiéng trén méi truong
PGA va bao quan ¢ ta lanh.

2.3.1.2. Phuong phdp tuyén chon mdu ndm Ky sinh cén tring cé kha nang ky sinh

manh rép sap hai ré ho tiéu

- Lya chon nhitng mau nam dé danh gia kha nang ky sinh trong phong thi
nghiém: tir cic mau ndm da phan lap duoc lya chon nhitng mau nim c6 kha ning sinh
tredng, sinh bao tir kha tét trén moi trudng nhan tao PGA trong phong thi nghiém dé
danh gia kha nang Ky sinh rép sap hai ré ho tiéu & 2 giai doan au tring va truong
thanh. Do s6 lugng mau nam ky sinh con tring phan lap dugc kha nhiéu, vi vay nghién
ctru thue hién riéng thi nghiém 3 chi nAm chinh gdm cac chi ndm tim Purpureocillium
spp., chi ndm trang Beauveria spp., chi nAm xanh Metarhizium spp. dé thuc hién thi
nghiém tuyén chon nay.

- Chuan bj dich bao tir nam: sir dung mau giéng nam Ky sinh con tring da duoc
lam thuan cdy 1én méi truong PGA trong dia petri. Str dung dao mé cao nhe toan bo
khuan lac trén 16p mat thach PGA va chuyén vao dng nghiém. Tiép do6, bd sung nuéc
cat chtra 0,05% tween 80 vao ong nghiém dé phan tan déu bao ti. Sau d6, dich nam
nay s& dugc loc bang gidy loc 2 16p dé thu dugc dich bao tir nAm. Pém mat do bao tu
nam bang budng dém hdng cau va tiép tuc sir dung nude chira 0,05% tween 80 dé diéu
chinh dén khi méi mau nim dat dén ndng d6 bao tir twong Gtng VGi yéu cau cua ting
thi nghiém [101] .

- Pé dat duoc muc tiéu cua nghién ctu 1a tuyén chon dugc 2 mau nam ky sinh
con triing manh nhat c6 trong phong trir hai ré cay hé tiéu. M4i chi nim da phan 1ap da
tién hanh cac budc bao gom:

Buéc 1: lya chon nhitng mau nam ¢ kha nang phét trién va cho sé lugng bao
tr kha trén méi truong nhan tao (PGA) dé danh gia kha nang Ky sinh rép sap hai ré hd
tiéu trong phong thi nghiém & 2 giai doan 4u trung va truéng thanh.
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Buwéc 2: tir két qua caa bude 1 lya chon nhitng mau ndm c6 kha ning ky sinh
manh (gay chét rép sap vai ty 16 >65%) tiép tuc danh gid vai tro caa phong trir rép sap
hai ré ho tiéu va anh huong cua ching dén sinh truéng cua cdy hod tiéu ¢ didu kién
vuon uom.

- Péi véi chi ngm tim Purpureocillium spp.:

Buéc 1: thuc hién thi nghiém theo kiéu khdi ngau nhién day da véi 3 1an 1ap lai.
MJ3i mau nim Purpureocillium spp. ang véi 1 cong thic thi nghiém, cong thic doi
ching (CK) sir dung nudc cat chira 0,05% Tween-80. Trong mdi l1an 13p lai, 30 con cai
treong thanh va 30 con rép sép tudi 1 duoc nhing trong 30 gidy vao dich mau nam cé
nong do 1x107 (bao ta/ml). Sau do, rép dwgc chuyén vao qua bi do da duoc boc tdi
lu6i x6p va dit vao trong hop nhua trong phong thi nghiém. Bém s luong rép chét,
tinh ty 18 rép chét (%) ¢ mdi cong thic tai 3, 7, 11, 14 va 21 ngay sau xi ly va tinh chi
s6 AUDPC ty 18 rép chét.

Buéc 2: thi nghiém da duogc thiét ké theo kiéu khdi day di ngau nhién (RCBD)
véi ba khéi va 5 nghiém thic. Ba nghiém thirc duoc xir Iy bang dich chira méi mau
nam Purpureocillium sp. (PB1, PB3 va PL4), nghiém thac ddi chung 1 (khong dugc
xur Iy dich bao tir Purpureocillium spp.) va nghiém thicc déi chang 2 (khéng duoc xir
ly dich bao tir Purpureocillium spp. va khong bi nhiém Formicoccus sp.). Nhu vay, ¢6
tong 15 6 thi nghiém va mdi 6 c6 30 cay tiéu. Mot cay ho tiéu (gidng Vinh Linh) duoc
trdng trong tui polythene voi 0,5 kg dat, cat va phan hitu co da khir tring theo ty I¢
2:1:1 [254]. Khi cay con ¢6 5 la dugc xir Iy bang 100 ml huyén phu Purpureocillium
spp. (1x 10° bao ti/ml). Sau d6 14 ngay, tha 10 rép hai ré ho tiéu truong thanh vao
ting goc cua cay tiéu trong bau bang cach gat nhe 16p gia thé quanh goc tiéu & mdi
bau va dung bt 16ng vé di chuyén tirng cé thé truong thanh cai dat 18n phan than ngam
cua cy (khi thuc hién thao tac nay dé bau tiéu nghiéng so voi mat dat mot géc khoang
30 - 45°). Sau d6, nhe nhang lap dat lai va hang ngay tudi nuéc dé giir am cho bau ho
tiéu. Sau sau thang, toan bo cay tiéu & mdi 6 duoc lay ra khoi dat dé dém sb luong va
tinh mat do rép sap, tinh hiéu luc phong trir theo céng thuc cia Abbott (1925) [29] va
xéac dinh mot sb chi tiéu sinh truong cua cay ho tiéu.

- Péi véi chi nd@m trang Beauveria spp.:

Buwéc 1: tién hanh twong tu nhu véi cAc mau nam tim Purpureocillium spp. &
trén nhung v4i 5 1an 13p lai va nong do dich méi mau 1a 1x10° (bao tir/ml).

Bueéc 2: thiét ké khdi hoan chinh ngiu nhién (RCBD) duoc thiét 1ap véi ba khéi
va nam nghiém thic. Ba nghiém thicc duoc xtr ly bang dich chira miu B. bassiana
(BB1, BC9 va BK17), nghiém thirc ddi chimg 1 (khéng dugc xur Iy dich bao tir B.
bassiana) va nghiém thtc doi ching 2 (khéng duoc xir Iy dich bao tir B. bassiana va
khong bi nhiém Formicoccus sp.). Sau d6, thuc hién thi nghiém va theo ddi cac chi
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tiéu twong ty nhu cAC mau nam tim Purpureocillium spp. & trén.
- Péi véi chi nédm Metarhizium spp. va mét sé mdu ndém thugc chi ném khéc:

Buéc 1: thuc hién thi nghiém theo kiéu khéi ngau nhién day du véi 3 1an lap
lai. G mdi lan lap lai, mot mau nam thuc hién voi 3 hop nudi con trung da dat san
nhitng ré hd tiéu duoc quan bdng tham nudc. Chuan bi 200 ml dich mdi bao tir ndm ¢
nong do 1x107 (bao ti/ml) vao trong cbc dong thuy tinh va cac hop nudi con trung da
dit vao dé ré ho tiéu dugc quan bdng tam nuéc cat. Tha 30 cé thé rép trudng thanh céi
va 30 cé thé 4u trung rép tudi 2 (sau khi duge truong thanh me dé ra 5 ngay) vao dich
bdo tr cta mdi mau nam trong 30 gidy theo phwong phap cua Ramanujam va cs
(2007) [195]. Sau d6, st dung co v& di chuyén rép dat vao ré ho tiéu trong cac hop
nudi con tring va theo ddi sé lwong rép bi moc nam tré lai.

Buéc 2: thiét ké thi nghiém theo kiéu khdi day du ngau nhién (RCBD) duoc
thiét 1ap véi ba khdi va nim nghiém thicc. Ba nhém thir nghiém dugc xir Iy bang dich
chtra 3 mau Metarhizium spp. (L1, L2 va BMT3), dbi chimg 1 (khong duoc xt ly dich
bao tir Metarhizium spp) va d6i chimg 2 (khong duoc xir ly dich bao tir Metarhizium
spp. va khong nhiém Formicoccus sp.). Sau d6, thuc hién thi nghiém va theo déi cac
chi tiéu twong tu nhw c4c mau ndm tim Purpureocillium spp. va nam tring Beauveria
spp. ¢ trén.

- Chi tiéu theo doi

S6 rép chét

Ty 16 rép chét (%) = 100

g A 4 A X
Tong so rép thi nghiém

Téng s6 rép trong moi 6 thi nghiém

Mat do rép (con/bich) = — — AW —
it do rep (con/bich) ['ong s6 bich trong moi 6 thi nghiém

Hieul (Qr’)—(l—T—a) 100
ieulwe (%) = o X

Trong d6: Tb 1a s6 lwong cé thé sau hai song ¢ cdng thite doi chiing sau xar ly
Ta la sé liong cé thé sau hai song ¢ cong thirc thi nghiém sau Xz ly

+ Ham luong diép luc a, diép luc b va caroten duoc xac dinh bang phuong phap
quang pho trén thiét bi UV Vis Jasco, Nhat Ban. Chuan bi dung dich aceton 80% bang
cach pha aceton vao nuéc voi ty 18 (80%: 20%). Thu cac l4 tiéu banh té¢ & mdi 6 thi
nghiém, roi cat bo phan gan 14 chi sir dung phan thit 14 ¢¢ ngadm vao dung dich aceton
80% véi ty 18 (1 gam mo 14:12,5 ml dung dich). Sau d6, dé hdn hop nay duoc dé 72
gio trong bong tdi va lay dich loc do bang may do OD.

+ Chi s6 AUDPC (Area Under Disease Progress Curve) (Campell va Madden,
1990) [59] la chi s6 duong cong dién bién caa dich hai st dung dé giai thich dich hai
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din bién nhu thé nao theo thoi gian. St dung chi s6 AUDPC can thiét khi ¢é nhiéu lan
danh gia, vi cac quan sat dugc tom tit bang mot con sé duy nhat trong sudt qua trinh
theo ddi [233]. Vi vdy, trong trong nghién ctu tuyén chon mau ndm c6 kha ning ky
sinh cao rép séap hai ré ho tiéu, sir dung chi s6 AUDPC dé giai thich dién bién ty 1¢ rép
chét & céc thoi diém khac nhau theo thoi gian twong tu nghién cau cua Monzdn va cs
(2007) [165] da sir dung chi s6 AUDPC trong nghién ciru sir dung nim B. bassiana
phong trir mot duc qua ca phé Hypothenemus hampei.

AUDPC = STy, + ¥ier)- (b1 = 6)/2

Trong do:
yi: ty 1é rép chét ¢ lan danh gid thir i
yi+1: ty 16 rép chét & lan danh gid thir i+1
ti: S6 ngay sau xi ly ¢ lan danh gid thir i
tie1: SO NQAY sau xi Iy & lan ddnh gid thir i+1
2.3.1.3. binh danh cac mdu nam ky sinh ¢én tring dé tuyén chon

- Pinh danh bang hinh thai: dua vao phuong phap quan sat mot s6 dic diém
hinh thai nhu khuan lac phét trién trén moi truong PGA, dic diém canh sinh bao ti,
hinh dang bao tir va so sanh véi mot s6 nghién cau [32, 73, 102, 244] dé bude dau ghi
nhan mau nay thuoc loai nAm ky sinh con tring nao.

- binh danh bing sinh hoc phan tir: mau nam tuyén chon duogc goi di dinh danh
sinh hoc phan ti tai Apical Scientific Laboratory, Selangor, Malaysia, véi phuong
phéap nhu sau:

Gen ITS cua nidm dugc khuéch dai bing céch st dung cap méi ITS1 (5°
TCCGTAGGTGAACCTGCGG 3%) va ITS4 (5 TCCTCCGCTTATTGATATGC 37).
Tong thé tich caa phan tng bao gom 25 ml DNA di dugc tinh sach, 5 pmol mdi loai
mdi, 200 pM mdi loai deoxynucleotides triphosphates, 0,5 U DNA 6n dinh nhiét, dém
PCR va nudc. Chu trinh PCR duoc thuc hién nhu sau: 1 chu ky (98°C trong 2 phat)
cho bién tinh ban dau; 25 chu ky (98°C trong 15 giay; 60°C trong 30 giy; 72°C trong
30 gidy); va 1 chu ky cudi cing (72°C trong 10 phut). Cac san pham PCR duoc tinh
sach bang phuong phap 1am sach PCR tiéu chuan. San pham PCR tinh khiét duoc giai
trinh ty hai chiéu vai cac mdi phd dung M13F (-20) va M13R-pUC (-26). Bé xac dinh
vi tri phan loai cua cac mau phan lap, trinh ty ciia gen dwgc so sanh véi trinh ty da
dugc cdng bd trong co so dir liecu DDBJ/Genbank/EMBL sir dung BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Phin mém Mega phién ban 6.0 duoc sir dung
V€ cay phat sinh loai.
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2.3.2. Phwong phap nghién ctru anh hwéng ciia mot s6 yéu to sinh thai dén nim
Ky sinh rép sap hai ré ciy hé tiéu

2.3.2.1. Phuwong phdp ddanh gid dnh hwong cia mét s6 ki thudt canh tdc dén mdt do
nam ky sinh cén tring trong dat ving ré cdy hé tiéu

- Pia diém nghién ciru: thanh phé Budn Ma Thudt, huyén Krong Ning va huyén
Cu Kuin.

- Lya chon vuon hd tidu nghién cau:

Pénh gia anh huéng cua phuong thirc trong (vuon tiéu thuan va vuon trong
tiéu xen vai ca phé): tai mdi dia diém nghién ciru chon 9 vudn tréng tiéu thuan va 9
vuon trdng tiéu xen véi ca phé. Bé dam bao su thdng nhat gitta nhitng yéu td tac
dong khac ngoai trir yéu té thi nghiém, nhirng vudn dugc lya chon 13 vudn ho tiéu sir
dung giéng Vinh Linh dang & giai doan kinh doanh 6n dinh (4 — 8 tudi), trén nén dat
d6 bazan, st dung loai tru chét, sir dung két hop giita phan bon hitu co va vo co, sir
dung thubc bao vé thyc vat sinh hoc va hda hoc.

Pénh gia anh huong cua loai try (vuon ho tiéu sir dung tru chét va vuon ho
tidu st dung tru cay séng): tai mdi dia diém nghién ctu chon 9 vuon hé tiéu su dung
try xi ming va 9 vuon hd tiéu sir dung tru cdy mudng. Dé dam bao su thdng nhat
giita nhitng yéu t6 tac dong khac ngoai trir yéu té thi nghiém, nhiing vuon hé tiéu
duoc lya chon 12 vuon hé tiéu sir dung gidng Vinh Linh dang ¢ giai doan kinh doanh
on dinh (4 — 8 tudi) trén nén dat do bazan, vuon hd tiéu trong thuan, sir dung két hop
gitta phan bon hitu co va vo co, sir dung thudc bao vé thuc vat sinh hoc va hda hoc.

Pénh gia anh huong cua phan bon (vuon ho tiéu sir dung phan bon hiru co va
vuon ho tiéu sir dung phan vo co): tai mdi dia diém nghién cau chon 9 vuon ho tiéu
chi sir dung phan u tir phan gia stc va 9 vuon hd tiéu chi sir dung phan hoa hoc. Dé
dam bao sy thdng nhat gitra nhirng yéu tb tac dong khac ngoai trir yéu té thi nghiém,
nhitng vuon ho tiéu dugc lya chon 1a vuon sir dung gidng Vinh Linh dang ¢ giai doan
kinh doanh 6n dinh (4 — 8 tudi) trén nén dat dé bazan, vuon ho tiéu trong thuan, st
dung loai tru chét, sir dung két hop thubc bao vé thuc vat sinh hoc va hda hoc.

Pénh gia anh huong caa thude trir dich hai (vueon ho tiéu hoan toan khdng st
dung thudc trir nAm va vuon ho tiéu cé st dung thudc trir nAm): tai mdi dia diém
nghién cttu chon 9 vuon hd tiéu hoan toan khéng st dung thudc trir ndm va 9 vuon
hd tiéu cd st dung thudc trir nAm trong thoi gian 1 nim truée khi ldy mau. Bé dam
bao sy thdng nhat gitta nhitng yéu té tac dong khac ngoai trir yéu td thi nghiém,
nhitng vuon ho tiéu duoc lya chon 1a vudn sir dung gidng Vinh Linh dang ¢ giai doan
kinh doanh 6n dinh (4 — 8 tudi) trén nén dat d6 bazan, vuon ho tiéu trong xen véi ca
phé, st dung tru cdy mudng, sir dung két hop giita phan bon hiru co va vo co.
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- Thu mau dat: tai mdi vuon da lya chon, mau dit duoc lay tai 5 diém ngau
nhién trén dudng chéo goc, mdi diém 1 tru tiéu. Dung bay dao dat gat bo 16p rac bé
mit sau d6 thu dat & do sau 0- 20 cm va trong pham vi ban kinh quanh géc hé tiéu 20
cm. Mau dét ciing phai dugc ldy déu ¢ 4 huéng quanh gdc tiéu. Tron déu dat ¢ 5 diém
trong mdi vuon véi nhau rdi 1ay khoang 500 gam, cho vao tdi polyetylen, dan nhan ghi
lai cac thdng tin can thiét va mang vé phong thi nghiém dé d¢ém mat ¢6 nim. Cha y:
bay dao dat phai duoc khir trang trudc mdi lan ding ldy mau & mot vaon ho tiéu. Cac
mau dit mang vé phong thi nghiém phai bao quan ngay trong ngin mat ta lanh va tién
hanh cac budc thi nghiém cang sém cang tét va dé 1au nhat 1a 1 thang [160].

- Trén mdi ruong, 20 gam mdi mau dit duoc pha lodng véi 180 ml nuée cit chira
0,1% Tween 80 va lic manh trong 30-40 gidy trong binh tam giac 250 ml, thu duoc do
pha lodng 10, Sau d6, chuyén 1 ml huyén pht c6 hé sb pha lodng 10* vao dng falcon 15
ml vé6i 9 ml nudc cat thu dugc hé s pha lodng 102

- Xac dinh mat @6 nam Ky sinh trong dat bang céch trai 0,1 ml dung dich dat c6
hé s6 pha lodng (10 hodc 10%) trén maéi truong chon loc SDA-D50 dé dém sé luong
khuan lac Beauveria spp., va Metarhizium spp., méi trudng PGA b sung NaCl dé
dém sé lugng khuan lac Purpureocillium spp. Mdi mau dit dugc thuc hién véi 3 dia
petri chira moi truong SDA-D50 va 3 dia petri chira méi truong PGA bo sung NaCl
(mdi dia petry 1a 1 1an lap lai).

- Mat d6 nam (bao tir/gam dat) dugc tinh theo cong thirc
Nf = M.X/V
Trong do:
Nf: mat d6 nam ky sinh con tring trong 1 gam dat
M: d6 pha lodng dung dé cay
X: s6 khuan lac trung binh trong mdi dia petri.
V: thé tich dung dich mau cdy vao mdi dia petri

2.3.2.2. Phuong phdp danh gid danh huéng cia cdc yéu to tac dong dén mau nam ky
sinh #ép sdp hé tiéu da tuyén chon trong diéu kién phong thi nghiém

- Chuan bj dich bao tir ndm: mau nam da tuyén chon s& duoc kich hoat trén cac
dia petri chira méi truong PGA va duoc ¢ & 25° va 12 gio sang:12 gio toi. Sau 14
ngay, bao tir dugc cao khoi bé mat cia moi truong PGA va cho vao trong cac 6ng
falcon c6 nudce cat chira 0,05% Tween 80. Huyén phu duogc lic déu va loc qua gidy 2
l6p dé thu duoc huyén phu bao tir ddng nhat [131]. Sé lwong bao tir trong dich bao tir
nam duoc dém bang budng dém hong cau va dugc diéu chinh phli hop véi yéu cau cia
tung thi nghiém.
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- B4 tri thi nghiém: cac thi nghiém danh gia anh huéng cua yéu td sinh thai dén
mau ndm Ky sinh da tuyén chon déu thuc hién theo kiéu hoan hoan ngau nhién. Mdi
cong thirc, mdi lan Iap thuc hién véi 10 dia petri.

- Xac dinh kha ning nay mam: st dung 0,1 ml dich bao tir ¢6 ndng d6 10° (bao
ta/ml) dat vao tAm dia petri da duoc d6 moi trudng PGA. Chi ¥ can chuan bi cac dia
petri c6 d6 sin moi trudng PGA trude khi cdy 5-7 ngay dé bé mat moi trudng cing
chic thuan tién cho thao tac trang dich bao tir. Sau d6, dung que trang thuy tinh trang
déu dich bao tir nAm trén bé mat cua dia thach. Pém sé luong khuan lac va tinh ty 1é
nay mam tai 12, 24, 36, 48, 60 va 72 gid sau cay.

- Xac dinh kha nang sinh bao tir: tai cac dia khuan lac da duoc trang dich bao tir
& thoi diém 14 ngay sau cdy, duc 16 1y ngu nhién trén dia petri 4 manh khuan lac véi
kich thuéc 1cm2. Cho mdi manh thach vao mot 6ng nghiém va thém 10 ml nudc cat da
hoa véi 0,02% Tween 80 theo phuong phap cua Zhu va cs (2016) [277]. Tiép tuc pha
lodng dén khi dém duoc s6 lugng bao tir trong dich bang budng dém hong cau.

- Xéc dinh kha ning sinh truong: sir dung dung cu duc 16 duc mot miéng thach
(duong kinh 5 mm) tir khuan lac tir cac dia da duoc trang 0,1 ml dich bao tir 6 nong do
10° (bao tir/ml). Sau d6, miéng thach duoc chuyén vao trung tdm cia mot dia moi
truong PGA méi. Mdi cdng thirc, mdi lan 1dp thuc hién véi 10 dia petri va dugc dat
trong mdi ta am duy tri & am d6 65%, thoi gian chiéu sang 12 gio sang :12 gio toi. Po
duong kinh khuan lac cia mdi dia tai cac thoi diém 1, 5, 10, 15 va 20 ngay sau khi ciy.

- Xac dinh kha ning ki sinh: sau 20 ngay, thu bao tir dé tao dich bao tir cho thi
nghiém danh gia anh huong cua mdi yéu td tac dong dén kha ning phong trir sinh hoc
rép sap hai ré hd tiéu. Bao tir thu duoc tir cac dia petri dit tai cac muic yéu té tac dong
khac nhau dung dé thir nghiém kha nang ki rép sap hai ré ho tiéu ¢ ca giai doan truong
thanh va giai doan au tring. Mdi giai doan, su dung 30 ca thé rép sap nhing trong
huyén phi ¢6 bao tir (1x107 bao ta/ml) trong 60 gidy. Sau d6, dat rép trén bé mat qua
bi ngd da duoc khir tring trong diéu kién phong thi nghiém. Quan sat, ghi chép va tinh
ty 1& rép chét ¢ cac thoi diém 1, 3, 7, 11 va 14 ngay sau nhiém.

- Thi nghiém ddnh gid dnh hwéng Cia méi truong nudi dén cdc mau nam da
chon vai cac cong thire nhwr sau:

TT Coéng thirc M&éi tredong nudi cay
1 CT1 PDA
2 CT2 CDA
3 CT3 SDAY3

4 CT4 SDAY+K
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- Thi nghiém déanh gid dnh hwéng cia nhiét dén cac mdu nam da chon véi cac
cong thicc nhuw sau:

TT Coéng thiec  Nhiét do thi nghiém (°C)

1 CT1 20
2 CT2 22
3 CT3 25
4 CT4 27
5 CTS 30
6 CT6 32
7 CT7 35

- Thi nghiém danh gid dnh hieong cia PH dén ndm dén cac mau nam da chon
vai cac cong thire nhu sau:

TT Cong thirc PH méi trwong

1 CT1 50
2 CT2 5,5
3 CT3 6,0
4 CT4 6,5
5 CTS 7,0
6 CT6 7,5

- Thi nghiém ddnh gia anh hwong cua thuéc héa hoc dén nam dén cac mau nam
da chon voi cac cong thire nhwe sau:

5 Tén san pham ) Liéu lwon
7T o Phal Hoat chit e
thirc thwong mai (ml hodc gam/lit)
1 CT1  Agri- Fos400SL 400 gam/lit phosphonic 10 ml
2 CT2  Ridomileswg  Metalaxy M40 gam/kg + 3,0 gam

Mancozeb 640 gam/kg

3 CT3 Mancozeb 80WP Mancozeb 80% w/w 5,0 gam
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TT

Cong  Ténsan pham . Liéu lwong
. _ Hoat chat ]
thirc thwong mai (ml hoic gam/lit)
4 CT4  Aliette 800WG Fosetyl aluminium 800 2,5 gam
gam/kg
5 CT5 Tervigo 20SC Abamectin 20 gam/lit 1ml
6 CT6  Sovigo108SC Abamectin 36 gamv/lit + 1 ml

Thiamethoxam 72 gam/Iit

7 CT7 Déi chung Khéng thuéc BVTV -

- Céch tién hanh: niu, hip méi truong rdi dé ngudi dén nhiét do khoang 40-50°C rdi
thém céc thudc thuong pham nhu trén va thém 1 ml dung dich Chloramphenicol. D6 mdi
truong vao dia petri c6 duong kinh 9 cm. Thi nghiém duoc bé tri 7 céng thic (6 loai thudc va
1 d6i chang) véi 3 1an nhac lai. Mai 1an nhac lai cia mot cong thic gom 10 dia petri.

- Chi tiéu theo ddi:
+ Ty |é bao tir nay mam 12, 24, 36, 48, 60 va 72 gio sau cay (%).
+ Bén kinh khuan lac sau 1, 5, 10, 15 va 20 ngay sau khi cay (mm)

+ So lugng bao ta/cm? sau khi cdy 14 ngay. Sb lwong bao tir/em? dugc chuyén
d6i thanh dang log (cfu+1) trudc khi xu Iy s6 liéu theo Medo va Cagaii (2011) [156]

+ Ty 1& rép chét (%) = s rép chét *100/s6 rép thi nghiém
+ AUDPC dién bién (ty 1& nay mam, ban kinh khuan lac, ty 1& rép chét)
(Campel va Madden, 1990) [156].
Ni-1
AUDPC = 2i—1 (}’l + Vir1) (B0 — t3)/2
Trong dé: yi: ty 1& nay mam, ban kinh khuan lac, ty 1é rép chét ciia mdi cong thic o 1an
danh gia tha i
yi+1: ty 16 nay mam, ban kinh khuan lac, ty 18 rép chét cia mdi cong thic ¢
lan danh gia tha i+1
ti: s6 ngay sau xir Iy & 1an danh gia thu i
tie1: SO Ny sau xtr Iy & lan danh gia thir i+1

+ Pbi voi anh huong cua thude héa hoc, tinh hiéu luc e ché cua thude theo
cong thic Vincent (1947) [262]
C-T

Hiéu luc tc ché (%) = ----------- x 100
C
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Trong do:

C: ty 1& nay mam, duong kinh khuan lac, s6 lwong bao tir & moéi truong khdng thude

T: ty 1& nay mam, duong kinh khuan lac, sb lugng bao tir & méi truong co thude

2.3.3. Phuwong phap nghién ciru nhan sinh khoi miu nam ky sinh da tuyén chon
- Thi nghiém ddnh gid dnh hirong cia gia thé dén nhan sinh khéi:

Mdi mau nim ky sinh duoc bd tri thanh tirng thi nghiém riéng. Thi nghiém
duoc bd tri theo kiéu hoan toan ngau nhién (CRD), gom 6 cdng thic, Iap lai 3 lan, 3 tai
nilon/ 6 co s¢. Cac céng thirc nhu sau:

TT Cong Gia thé Tilé
thuc

1 CT1 Gao 1
2 CT2 Bot bap 1
3 CT3 Gao lut 1
4 CT4 Gao, bot bap 1:1
5 CT5 Gao, gao lut 1:1
6 CT6 Gao, bot bap, gao lat 1:1:1

* Céch tién hanh:

- Céc thanh phan méi truong ¢ cac cdng thire duoc can véi khéi lwong 200 gam
vao tdi nilon cach nhiét (1 kg), sau d6 thém vao 80 ml nudc va day nat (bbng gon +
gidy bao cii). Tién hanh hap khir tring cac binh méi trudng trong thoi gian 60 phit ¢
diéu kién 121°C, sau do 14y ra dé ngudi.

- Tién hanh cay chuyén cac mau nam riéng biét vao céc tdi moi truong véi tat
ca céc thao tac ky thuat duoc tién hanh trong budng ciy vé tring. Sau d6 dat & diéu
kién nhiét do phong thi nghiém, 3 ngay dao 1 lan va theo ddi sy phat trién cia nam.
Khi nam moc kin bé mat méi truong thi 1ay 20 gam ché pham & mdi tdi pha véi 180
ml nuée cat chua 0,02% Tween 80. Lic déu dung dich vai tée d6 150 vong/phut trong
60 phut. Tiép tuc pha lodng va dém sé luong bao tir bang budng dém hdng cau.

- Thi nghiém danh gid dnh hiong cia am dé gia thé dén nhan sinh khdi

* Phuong phép thi nghiém: mdi mau nam ky sinh dugc bd tri thanh ting thi
nghiém riéng duoc nudi cdy trén gia thé 1a hat gao nguyén cam trong tdi nilon chiu
nhiét. Thi nghiém duogc bé tri theo kiéu hoan toan ngau nhién (CRD), gom 7 c¢ong thuec,
lap lai 3 lan, 3 tai nilon/ 6 co sé. Cac cong thirc am do co chat nhu sau:
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TT  C6ng thirc Am dd co chit (%)

1 CT1 40
2 CT2 45
3 CT3 50
4 CT4 55
S) CT5 60
6 CT6 65
7 CT7 70

- X4c dinh am d¢ cua gia thé theo cong thizc Camara va cs (2022) [58]

(W-B)-(D-B)
RH% = x 100
(W-B)

Trong d6: W 1a trong lwong cua vdt chiza va gao da bé sung nudc
D la trong luwong cua vdt chiza va gao kho
B la trong lwong cua vat chura

- Chi tiéu theo ddi: sb wong bao tir nam (bao tir/g). S6 lwong bao tir/gam duoc
chuyén d6i thanh dang log (cfu+1) truge khi xu ly s6 liéu
2.3.4. Phuwong phap danh gia hiéu qua phong trir rép sap hai ré ho tiéu cia miu
nam di tuyén chon
2.3.4.1. Phuwong phdp déanh gid hiéu qud phong trir rép sdp hai ho tiéu cia mdu ndm
dd tuyén chon & diéu kién phong thi nghiém

MJi mau nam da duoc tuyén chon s& duoc danh gia hiéu luc phong trir au triing
va truong thanh loai rép sép hai ré cay ho tiéu trong phong thi nghiém véi cac nong do
khac nhau, cu thé:

TT  Céngthic Nong dd bao tir (bao tie/ml)

1 CT1 1x10°
2 CT2 1 x 106

3 CT3 1x 107
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TT  Cobngthic Nong dd bao tir (bao tie/ml)

4 CT4 1x 108
5 CT5 1 x 10°
6 CT6 (PC) 1 x 10°

Thi nghiém duoc bé tri theo kiéu khdi day di ngau nhién vai 3 1an Iap lai. Lam
thi nghiém riéng véi 2 giai doan 4u tring va truong thanh. Mai 1an Iap thuc hién voi 3
qua bi do, mdi trai bi tha 30 ca thé rép. Mot qua bi d6 s& duoc dit vao trong 1 hop
nhya trong nudi cdn tring. Xit dich bao tir m3i mau nim & cac nong d6 khac nhau dén
khi uét toan bo rép va qua bi do.

Chi tiéu theo dai: Hiéu luc sau xt Iy cua méi mau nam tai thoi diém 1, 3, 5, 7,
9, 11, 13, 15 ngay sau xir ly; AUDPC hiéu lyc phong trir cia mdi mau nam tai thoi
diém 15 ngay sau xi Iy.
2.3.4.2. Phwong phdp ddnh gid hiéu qud phong trir rép sdp hai hé tiéu & vieon wom
cia cdc mdu nam da tuyén chon

- Thoi gian va dia diém thi nghiém: thi dugc tién hanh tir thang 05/2021 dén
thang 12/2021 trong nha ludi tai Trung tdm tng dung va TVKT NLN - truong Dai hoc
Tay Nguyeén.

- Chuan bj dich bao tir ndm: sau 14 ngay nudi ciy 2 mau nim PB1 va BB1 trén
moi trudng PDA & nhiét do 27°C, thu bao tir nAm va pha lodng bang dung dich 0,05%
Tween 80 va diéu chinh mat do nim dat 1 x 10° bao tir/ml.

- Mbi mau ndm da tuyén chon thuc hién mdt thi nghi¢m riéng theo kiéu khdi
day du ngau nhién voi lwong mdi mau ndm nhu sau:

Cong thic 1 (P4i chiing): Khéng xir Iy vai dich bao tir nam

Cong thic 2: Xir ly véi lugng 50 mi dich bao tir ndm /bau cay ho tiéu

cong thize 3: Xt ly véi luong 75 ml dich bao tir nAm /bau cay hd tiéu

cong thic 4: Xir ly véi luong 100 mi dich bao tir nam /bau cay ho tiéu

Cong thie 5: Xt ly véi luong 125 ml dich bao tir nam /bau cay ho tiéu

Thi nghiém thuc hién vé6i 3 1an lap, mdi 6 gom 15 bau tiéu giéng, mdi bau wom
3 doan day luon hd tiéu gidng Vinh Linh va dugc trong trong 1 tai polythene chira 1
kg gia thé bao gdm (dat, cat va phan hitu co di khir tring) theo ty 18 2:1:1. Khi cdy con
duoc 3 14 tuéi dich bao tir nAm 1 x 10° (bao tir/ml) theo cac lidu lugng nhu trén. Sau
d6 14 ngay, tha 10 muoi trudng thanh cai rép sap hai ré ho tiéu Formicoccus sp. vao
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mdi bau bang cach gat nhe 16p dat quanh gdc tiéu rdi tha rép. Hang ngay, dung nudc
giéng dé tudi nude va giit 4m dat trong bau tiéu.

Chi tiéu theo ddi: dém mat do rép (con/b'?lu hd tiéu), hiéu luc cia moi cong thirc
tai thoi diém 15 ngay, 30 ngay, 45 ngdy, 60 ngay va 180 ngay sau xtr 1y.

Tai mdi thoi diém theo dai 3 bau hd tiu: dat trong mau bau tiéu duoc 13y hét ra khoi
dat bau dé dém s lwong va tinh mat do rép trong mdi bau. Tir mat do rép, tinh hiéu luc
phong trir rép sép hai ré ho tiéu & diéu kién vuon uom theo cong thirc cua (Abott, 1925)
[29] nhu sau:

Mat do rép o cong thirc xir Iy sau xir ly

Hiéu lwc (%) = (1 - )X 100

Mat do rép & cong thirc doi chirng sau xir ly

2.3.4.3. Phuong phdp danh gia hiéu qua phong trir rép sdp hai hé tiéu ¢ dong rudng
cia cdc mdu nam da tuyén chon

Thoi gian va dia diém nghién ctru: thi nghiém dugc tién hanh tir thang 01/2022
- 7/2022. Thi nghiém cta ca 2 mau nam déu duogc thuc hién tai vuon cay ho tiéu giéng
Vinh Linh trff)ng trén dat nau do thudc xa Ea Kao, thanh phé Bu6n Ma Thuot, tinh Dak
Lik. Cay ho tiéu nam thir 6 dd vao giai doan kinh doanh 6n dinh. Mat d6 trong 3,5m x
3,5m, phan bon: st dung 3 — 4 kg phan bo 1 hoai két hop voi khoang 0,1 kg NPK 16-
16-8 bon cho 1 géc ho tiéu va duge bon 1 nam 1 lan. Trude khi thuc hién thi nghiém
12 thang va trong thoi gian thuc hién thi nghiém, vudn ho tiéu khong ding bt cir mot
loai thudc trir bénh sinh hoc va héa hoc nao. Thi nghiém duoc bd tri theo kiéu khoi
day du ngau nhién véi 3 1an 1p lai, 15 6 co s6. Mdi 6 co s& gdbm 9 cay hd tiéu, giira cac
6 ¢& so va phan tiép gidp v6i bén ngoai co dai phan cach 1a 1 hang cay ho tiéu.

Cong thic 1 (Pdi chiing): Khéng xir Iy vai dich bao tir nam

cong thic 2: Xir Iy véi luong 150 ml dich bao tir nam/cay ho tiéu

cong thic 3: Xt ly véi luong 200 ml dich bao tir nAm /cay ho tiéu

Cong thic 4: Xir ly véi lugng 250 mi dich bao tir ndm /cay ho tiéu

Cong thie 5: Xt ly véi luong 300 ml dich bao tir nam /cay ho tiéu

- Phuong phap xtr 1y: Tuéi nudc tao 4m do cho toan bo rudng thi nghiém trude
thoi gian xur Iy 1 ngay. Tién hanh gat bo 16p dat quanh goc ho tiéu (sdu 20 cm va cach
gdc 20 cm), phun déu dich bao tir nAm vao ré ho tiéu rdi st dung dat dé phua kin ré cay
ho tiéu.

- Theo dbi thi nghiém: tai céc 6 thi nghiém theo déi va phan cdp mac do ré bi
rép sap hai r& & mdi tru hd tiéu. Dung bay dao dat gat dat quanh gdc va ré cay hd tiéu
dé quan sat va phan cap rép hai ré theo quy chuan cua (B6 Khoa hoc va Cong nghé,
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2021) [1] c6 cai bién nhu sau:

Céap 1 (nhe): rép xuét hién rai rac & < 1/3 s6 ré va than ngam cua tru tiéu, rép
chua hinh thanh 6 rép (hoic u ming xong).

Cap 2 (trung binh): rép xuat hién rai rac & 1/3 dén 2/3 sb ré va than ngam cua
try tidu, rép da hinh thanh tir 1 d&én 3 6 rép (hoic u ming xo6ng).

Cép 3 (nang): rép phan b rai rac & > 2/3 s6 ré va than ngam cua tru tiéu, rép da
hinh thanh > 3 6 rép (hodc u ming xong).

- Chi tiéu theo dbi: chi s6 rép hai va hiéu luc phong trir caa nam

+ Chi sb rép hai theo céng thic:

3n; +2n, +n
Chi s6 rép hai (%) = 3 3 2 1100
n

Trong do: ns: s6 tru bi rép cép 3; n2: sd tru bi rép cép 2:n1: 80 tru bi rép cép I;n: téng sb
tru theo doi

+ Tur chi sb rép hai tinh hiéu luc phong trir ciia mdi cong thic xtr Iy & dong rudng theo
cong thirc Henderson-Tilton

T, xCy
T, xC,

Hiéu lwe (%) = (1 — ) x 100

Trong d6:  Ta: Chi s hai sau xir Iy ¢ cong thac xir Iy mau nam;
To: Chi sb hai truéc xir ly ¢ ¢éng thie xir Iy mau nam;
Ca: Chi s6 hai sau xtr ly & cong thirc d6i chung;
Cb: Chi s6 rép hai trude xu ly & cdng thirc dbi chung;
+ Chi s6 AUDPC hiéu lyc cua mdi cong thtc
AUDPC = ZEIL(}H + Yir1) (B — 1) /2
Trong d6:  +vyi: hiéu lyc cia mdi cdng thirc ¢ lan danh gia thir i
+ yis1: hiéu lyc ctia mdi cong thirc ¢ lan danh gia thir i+1
+ ti: 56 ngay sau xu ly ¢ lan danh gia thi i
+ ti+1: SO NQAy sau xir 1y & lan danh gia tha i+1
2.4. PHUONG PHAP XU LY SO LIEU

Céc s chi tiéu theo ddi duoc tong hop trong phan mém excel 2010 xtr ly thong
ké phan tich phuong sai (ANOVA) theo phép kiém dinh Duncan dé so sanh sy sai
khéc gitra cac nghiém thirc bang phan mém SPSS 20.
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. THANH PHAN, TUYEN CHON VA PINH DANH MAU NAM CO KHA
NANG KY SINH MANH REP SAP HAI RE HO TIEU

3.1.1. Thanh phan niam Ky sinh trong vuron ho tiéu tai Pik Lik

Tai Pak Lik, cay ho tiéu chu yéu dugc trong theo hudng thAdm canh ap dung
phan bon va thude trir dich hai héa hoc. Tuy nhién, trong nhitng nim gan day nhiéu ho
néng dan da nhan thac rd rang anh hudng tidu cuc cua hop chat vo co trong san xuat
hd tiéu. Do vay, nghién ctu da phan 1ap xac dinh thanh phan nam Ky sinh con tring tir
X4c rép sap hai ré va dat vang ré ho tiéu ¢ cac vuon hd tiéu ap dung phuong thirc canh
tac hitu co va nhitng vuon ho tiéu 4p dung phuong thirc canh tac vo co tai 5 dia diém
tai tinh Dak Lék.

Bing 3.1. S6 lwong mdu nam Ky sinh cén trimg phan Idp dweoe tiv cdc vieon cy ho tiéu
tai tinh Pak Lak
S6 lwong phan nhom theo

) loai vrdn canh tac theo S6 lwong phan nhom
Dia diém hwéng theo ngudn mau phén lap

Hitu co Vé co Xdc rép Pat
Budn Ma Thuot 25 6 15 16
Cu Kuin 38 8 13 33
Krong Nang 22 5 10 17
Lak 17 7 11 13
Cu M’gar 21 5 8 18
Tong 123 31 57 97

Két qua nghién ctru da thu thap dugc 154 mau nam ky sinh con tring (Bang 3.1 va
Phu luc 2). Trong d6, khi phan nhém theo ché d6 canh tac trong vudn ho tiéu c6 123 mau
phén lap dugc tir nhimg vuon tiéu ap dung phuong thire canh tac theo hudng hiru co va
chi c6 31 mau duoc phan 1ap tir vaon tiéu ap dung phuong thirc canh tac theo hudng hoa
hoc. Khi phan nhém theo loai mau C6 57 mau duoc phan 1ap tir nguon mau xac rép nhiém
nam va 97 mau duoc phan 1ap tir nguén dat duoc lay & ving ré cay ho tiéu. Huyén Cu
Kuin c6 sé mau thu thap duoc cao nhat (46 mau), sau d6 1a thanh phd Budn Ma Thuot (31
mau), huyén Krong Ning (27 miu), Cu M’gar (26 miu) va huyén Lik (24 mAu).

Nhiéu nghién ciru da duoc tién hanh dé so sanh anh huong caa bién phap canh
tac d6i vai su xuat hién cua ndm ky sinh con tring. Pay 13 bao cdo dau tién vé su hién
dién cua nam ki sinh trong dat ving ré cay hd tiéu tai tinh Dik Lak. Két qua nghién
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ctru cang cb thém két luan hé sinh thai ndng nghiép &p dung canh tac theo huéng hitu
co thuong c6 su da dang nim Ky sinh con trung cao hon so véi hé sinh thai ndng
nghiép ap dung theo hudng tac tham canh [87, 124].

* Phan loai d&én chi nim duya vao triéu trang rép sap hai ré cay hé tiéu bi ki sinh
va dic diém hinh thai cua khuan lac khi nudi cay trén méi truong nhan tao, canh sinh
bao ttr, bao tir cia mAu nAm da phan 1ap duoc.

- C4c mau thudc chi ndm tim Purpureocillium (Paecilomyces): rép sap hai ré hd
tiéu bi ca&c mau nam tim Purpureocillium ki sinh c¢6 co thé bi bao phu béi soi ndm moc
vuon ra véi qua thé mau tim (Hinh 3.2). Bac diém khuan lac khi cay trén méi truong
PGA: khuan lac cua ching c6 thé c6 mau tim & trung tdm, c6 mau tring & mép hoic co
mau tring toan bo khuan lac. Sau d6, mau sic khuan lac cuia mot sé mau dan dan
chuyén hoan toan thanh mau tim, mét sé mau van con mau tring & mép khuan lac. Hau
hét cac mau moc thanh dang cac vong tron dong tm (Hinh 3.1). Canh sinh bao tir phan
nhanh, bao tir dang don bao, hinh trimg dén thon dai. Bao tir dinh lién véi nhau tao
thanh dang chudi dai ngan khac nhau (Hinh 3.2).

- C4c mau thudc chi nAm trang Beauveria: rép sap hai ré ho tiéu bj cac mau nim
tring Beauveria ki sinh co thé thuong bi bao pha béi hé soi nAm moc vuon ra véi qua
thé dang hinh cau, mau trang (Hinh 3.4). Bic diém khuan lac khi ciy trén méi truong
PGA: khuan lac ¢6 mau trang hoic mau vang nhat. Mét sé mau soi nAm moc sat bé
mit dia thach tao thanh dang vong tron dong tam, mot sé mau cd sgi nam két chat,
moc vuon 1én bé mit dia thach (Hinh 3.3). Canh sinh bao tir moc thanh cum, thé binh
c6 phan d4y phinh to c¢6 phan dinh thon nhé lai, bao tir dang hinh cau.

- Cac mau thudc chi ndm xanh Metarhizium: rép sap hai ré ho tiéu bi cac mau
nam xanh Metarhizium ki sinh co thé thuong bi bao phu boi 16p bot mau tring hozc
mau xanh. Khuan lac khi cdy trén méi truong PGA ¢6 mau xanh hoic xung quanh mau
tring phan tdm mau xanh. Mot s6 mau cé soi nAam moc sat bé mat dia thach tao thanh
dang vong tron dong tam. Canh sinh bao tir moc thanh cum, thé binh va bao tir dang
hinh try (Hinh 3.5)

Dic diém hinh thai caa ca 3 chi ndm déu phu hop véi mo ta trong khoa phan loai
cua Humber (2012) [102]
3.1.2. Tuyén chon cic mau nim c6 kha niing ky sinh manh rép sap hai ré ciy ho
tidu tai Pak Lak
3.1.2.1 Tuyén chon cac mau nam ky sinh cén tring thuge chi ndm tim Purpureocillium
spp. ¢6 tiéem nang trong phong trir rép sap hai ré cay ho tiéu

* Kha néng ky sinh rép sap hai ré hé tiéu cia mét sé mau nam tim da phdn 1ap
dwrge trong diéu kién phong thi nghiém
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Trong sé cdc mAu ndm tim d3 phan 1ap dwoc c6 14 miu c6 kha ning sinh
truong va sinh bao tir twong ddi tét trén moi trudng nhan tao trong diéu kién phong thi
nghiém. Vi vay, nghién ctu tiép tuc danh gia kha nang ki sinh cua 14 mau nam tim
nay dbi véi rép sap hai ré cay ho tidu & ca 2 giai doan 4u trung va truong thanh. Két
qua nghién ciru duoc trinh bay trong Bang 3.2 va Bang 3.3.

Bdng 3.2. Ty Ié du tring rép sap hai ré ho tiéu bj chét bsi mét sé mau thuge chi ndm
tim Purpureocillium spp. ¢ cac thoi diém sau xu ly

Mau Ty 1é 4u trung rép sap chét (%)
. - _ . _ \ AUDPC

nam 3 ngay 7 ngay 11 ngay 14 ngay 21 ngay

PB1 51,85 80,37 91,11 95,56 100,00 1623,702

PB2 27,41 41,11 48,15 51,85 62,59 893,52°

PB3 40,00 51,11 61,11 65,56 67,78 1103,33°

PB4 20,37 36,30 40,00 43,33 48,15 731,48¢%

PL1 24,44 41,11 54,44 58,89 60,37 934,07¢

PL2 21,48 34,81 38,89 48,52 51,48 762,59¢

PL3 16,67 27,41 32,59 47,41 49,63 684,44°

PL4 39,63 48,15 56,30 70,74 72,96 1117,59°
PCM1 17,78 23,70 30,74 49,63 54,81 695,74%
PCM2 16,67 25,19 27,78 38,89 44,07 596,679
PCM3 13,70 15,93 28,89 35,56 46,67 547,048
PCK1 12,59 17,41 25,93 40,00 54,07 587,418
PCK2 15,19 27,78 33,70 43,33 54,81 683,15¢
PCK3 19,26 22,96 31,48 38,89 45,93 615,00

bC 5,56 7,41 9,26 10,37 11,11 169,44"
F value 196,877
Pr>F <0,001
CV% 5,19

P *%*

Ghi cha: céc chir cai giong nhau theo sau gi4 tri trung binh trong cét AUDPC thé hién sy
kh&c biét khong co y nghia theo phan hang Duncan (Duncan’s Multiple Range Test)

Bang 3.2 cho thiay cac mau nam tim gay ty I& 4u trung rép sap hai ré hd tiéu
chét khac nhau c6 ¥ nghia théng k& & mirc P<0,01. Trong dé, ty 1& 4u tring rép sép hai
ré ho tiéu chét dat gia tri cao nhat & nghiém thac xu Iy véi dich bao tt mau nim PB1,
cao thtr 2 & nghiém thac xu ly voi dich bao tr mau PB3 va mau PL4. Chi sé AUDPC
ty 18 au tring rép chét sau 21 ngay xir ly boi mau nam PB1 dat dén 1623,70 khéc biét
c6 ¥ nghia thong ké & mic ¥ nghia (P<0,001) so véi mau PB3 (1103,33) va PL4
(1117,59). Trong khi d6, khi xir Iy v&i cac mau nam tim con lai chi s6 AUDPC ty 18 au
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tring rép chét chi dat tir 547,04 dén 934,07. Ty 1¢ 4u tring cua rép sap hai ré& hd tiéu bi
chét & nghiém thtrc xtr Iy voi dich miu ndm PBI tai thoi diém 3 ngdy sau xt 1y da dat
dén 51,85% va 1én dén 100% sau 21 ngay xtr 1y. O nghiém thirc xtr 1y véi dich bao tir
mau PB3 tai thoi diém 3 ngay sau xir Iy da dat 40,00% va dat 67,78% tai thoi diém 21
ngay sau xir . O nghiém thirc xtr Iy v6i dich bao tir mau PL4 tai thoi diém 3 ngay sau
xtr Iy da dat 39,63% va dat 72,96% tai thoi diém 21 ngay sau xu 1y. Trong khi do, ty 1é
au tring cta rép sap hai r& ho tiéu bi chét & cac nghiém thic xt 1y boi cdc miu nim
tim con lai tai thoi diém 3 ngay sau xir Iy chi tir 12,59% dén 27,41%; & thoi diém 21
ngay sau xir 1y chi tir 44,07% dén 62,59%.

Bing 3.3. Ty Ié trudng thanh rép sdp hai ré ho tiéu bi chét béi mot sé mdu thude chi
ndm tim Purpureocillium spp. & cdc thoi diém sau xir ly

I\/I:iu \ Tjj Ié truéng th‘anh chet (%)‘ \ AUDPC
nam 3ngay 7 ngay 11 ngay 14 ngay 21 ngay
PB1 48,52 68,52 82,22 90,74 98,89 1507,222
PB2 20,00 33,33 42,96 51,85 63,33 824,63°
PB3 38,15 51,85 55,19 60,74 65,19 1046,85°
PB4 27,04 32,96 38,15 40,74 45,56 709,63¢
PL1 27,78 34,44 42,59 47,41 57,41 808,15°
PL2 20,37 31,85 38,89 49,63 55,19 765,93
PL3 16,67 24,07 28,52 42,22 47,78 624,44¢
PL4 33,70 45,93 56,30 67,41 71,48 1069,07°
PCM1 14,07 19,26 27,78 43,70 50,37 611,30¢
PCM2 15,19 24,07 27,41 37,04 41,85 569,44°
PCM3 9,26 13,33 22,96 31,48 42,59 467,968
PCK1 10,00 15,19 24,44 35,93 49,63 529,63
PCK2 10,74 23,33 30,37 38,15 50,74 600,19¢
PCK3 20,74 24,81 29,63 35,93 44,81 601,67¢
bC 5,93 8,15 9,63 11,11 12,59 183,70
F value 197,836
Pr>F <0,001
CV (%) 5,21
P *%*

Ghi chu: céc chir cai giong nhau theo sau gid tr; trung binh trong cét AUDPC thé hién su
khac biét khong co y nghia theo phan hang Duncan (Duncan’s Multiple Range Test)

Bang 3.3 cho thay ty 18 truong thanh rép sap hai ré ho tiéu chét khac nhau boi
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c4C mAu nam tim khac nhau c6 y nghia thong ké & mic P<0,01. Trong do, ty 18 trueéng
thanh rép sap hai ré ho tiéu chét dat gié tri cao nhat & nghiém thac xu 1y véi dich bao
tir mau nim PB1, cao tht 2 & nghiém thire xir 1y véi dich bao tir mau PB3 va mau PL4.
Chi s6 AUDPC ty I¢ truang thanh rép chét sau 21 ngay xa 1y bai mau ndm PB1 dat
dén 1507,22 khac biét c6 ¥ nghia thong ké & muc ¥ nghia (P<0,001) so véi mau PB3
(1046,85) va PL4 (1069,07). Trong khi d6, khi xt ly véi cac mau nam tim con lai chi
s6 AUDPC ty Ié 4u trung rép chét chi dat tir 467,96 dén 824,63. Ty 1¢ trudng thanh rép
sap hai r& ho tiéu bi chét & nghiém thie xt 1y voi dich mau nAim PB1 tai thoi diém 3
ngay sau xur 1y da dat dén 48,52% va 1én dén 98,89% sau 21 ngay xir 1Iy. O nghiém
thire xir Iy v6i dich bao tir mau PB3 tai thoi diém 3 ngdy sau xu 1y da dat 38,15% va
dat 65,19% tai thoi diém 21 ngay sau xt 1y. O nghiém thirc xir Iy véi dich bao tir mau
PL4 tai thoi diém 3 ngdy sau xt Iy da dat 33,70% va dat 71,48% tai thoi diém 21 ngay
sau xtr 1y. Trong khi dé, ty 18 truéng thanh rép sap hai ré ho tiéu bi chét & cac nghiém
thirc xir 1y boi cac miu ndm tim con lai tai thoi diém 3 ngay sau xtr 1y chi tir 9,26%
dén 27,78%; & thoi diém 21 ngay sau xu 1y chi tir 41,85% dén 63,33%.

Két qua nghién cau cua luan an ciing kha twong dong véi mot sé nghién cau trude
khi danh gia hidu hrc ciia cac mau nam tim trén mot sb loai con tring gay hai khac. Chang
han nhu nghién ciu caa Nguyen (2017) [175] khi thir nghiém mot s6 mau nam tim trong
phong trir 2 loai sau hai Plutella xylostella va Spodoptera litura trong diéu kién phong thi
nghiém ciing khang dinh c6 sy khac biét co ¥ nghia thong ké giira cac mau thir nghiém.
Két qua nghién ctru cua Piyush va Sharfuddin (2023) [192] khang dinh trong diéu kién
phong thi nghiém mau P. lilacinus phan lap tir dat tai Bihta ¢ nong do 1x107 gy chét
80% trudong thanh loai sau Helicoverpa armigera. Desoky va cs (2022) [75] danh gia hiéu
qua cua mau nam P. lilacinus dwoc phan 1ap tir mot co do Rhynchophorus ferrugineus
khang dinh ¢ nong do 108 va 10° (bao ta/ml) déu gay chét au tring rép den Aphis
craccivora sau 7 ngay dat 96,66%. Sun va cs (2021) [244] khang dinh 4 mau nam tim P,
lilacinus (XI-1, XI-4, XI-5, va J27) phan lap tai Trung Quéc déu ky sinh va gay chét au
tring bo phan Bemisia tabaci véi ty 1¢ khac nhau. Sau 7 ngay xir Iy, mau XI-5 gay ty Ié B.
tabaci chét cao nhit (86,81%), J27 gay B. tabaci chét trén 60%, XI-4 gy ty 1¢ chét B.
tabaci xap xi 60%, XI-1 gay ty Ié chét B. tabaci 46,24%. Nghién ctu cia Toledo-
Hernandezva cs (2019) [253] khi d4nh gia kha niang gay bénh cia 9 mau nam P. lilacinus
phan lap duoc tai Mexico ddi voi rudi duc trai Anastrepha ludens & néng do 108 (bao
tir/ml) da cho két qua gy chét 28,8 % dén 52,4% rudi truong thanh ¢ 21 ngay sau nhigm.
Nguyen Thi Hai va cs (2023) [177] khang dinh mau P.lilacinum PL1 c6 tiém nang phat
trién thanh thudc trir sdu sinh hoc dé phong trir tong hop dich hai bo phan B. tabaci boi
ching cho kha ning gy chét 96,36 % 4u tring bo phan B. tabaci véi néng d6 1 x 10°
(bao ta/ml) & diéu kién phong thi nghiem.

Nghién ctru cua Chang va cs (2021) [62] khi tién hanh tuyén chon mau nim ky
sinh cbn tring c6 tiém nang trong phong trir sdu khoang hai thudc 14 tir 101 mau nam
da thyc hién tuyén chon budc dau thong qua danh gia kha niang ky sinh giét chét vat
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chu dua vao tdc do va ty 18 tir vong cua ki chu. Vi vay, nghién ciu lya chon 3 mau
nim tim PB1, PB3 va PL4 dé tiép tuc danh gia tiém ning cua ching trong phong trir
rép sap va sinh truéng caa cay ho tiéu véi muc tiéu tuyén chon dugc mau nam cé hiéu
qua cao ¢ giai doan vudn wom.

Hinh 3.1. Tan nédm mét sé6 mau nam tim Purpureocillium spp. va canh sinh bao ti
(Chup duéi kinh hién vi @6 phong dai 40X)

Hinh 3.2. Trueng thanh rép sap hai ré ho tiéu b nhiém mdu nam tim PB1
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(A-3 ngay sau nhiém, B-5 ngay sau nhiém, C-7 ngay sau nhiém, D-10 ngay sau nhiém)
* Tiem nang sinh hoc cua mot $6 mau nam tim & giai doan vueon wom
Ca 3 mau nim tim PB1, PB3 va PL4 c6 kha ning ki sinh cao dbi véi au tring
va trudng thanh rép sép hai ré ho tiéu o diéu kién phong thi nghiém duoc tiép tuc danh
gid anh huong dén kha nang phong trir rép sap hai ré va mot sb chi tiéu sinh truang
cua cay ho tiéu. Két qua nghién ctru duoc trinh bay trong Bang 3.4 va Bang 3.5.
Bing 3.4. Hiéu qud ciia mot s6 mau nam Purpureocillium spp. dé chon loc trong phong
triv rép sdp hai ré ho tiéu trong diéu kién nha lwdi (6 thang sau khi xir 1)

S6 lwong rép/bau

Stt Cong thirc ] Hiéu luc (%0)
(con/bau)

1 PB1 0,0 100,02

2 PB3 2,4 86,1°

3 PL4 2,1° 88,1°
4 bCl1 17,52 -
5 bC2 0,0 -

F value 152,28 12,55

Pr>F <0,001 0,019

CV (%) 23,73 4,02
o) %k *

Ghi chi: **: khac biér ¢é y nghia thong ké ¢ mirc P<0,01; *: khac biét ¢6 y nghia thong ké ¢
murc P<0,05; céc chir cai giong nhau theo sau gia tri trung binh trén ciing mét cét thé hién sy khac
biét khéng co y nghia theo phdn hang Duncan (Duncan’s Multiple Range Test).

Két qua nghién ctu trong Bang 3.4 cho thay c6 su khac biét co y nghia thdng
ké vé tiém niang sinh hoc cua 3 miu niam tim Purpureocillium spp. dugc chon loc.
Trong d6, mau ndm PB1 c6 hiéu qua cao nhat trong phong trir rép sap hai ré cay ho
tiéu. Sau 6 thang, rép sap hai ré ho tiéu ¢ nghiém thic xu Iy voi dich mau nAm PB1 da
hoan toan khéng con xuat hién, & nghiém thac xi Iy voi dich mau PB3 con 2,4
con/bau va ¢ nghiém thirc xir Iy véi mau PL4 con 2,1 con/bau. Trong khi d6, mat do
rép & nghiém thicc BC1 (nhiém rép, khdng xt Iy nam) tang 1én dén 17,5 con/bau. Hiéu
lyc phong trir rép caa dich bao tir mau PB1 dat 100% cao hon c6 ¥ nghia théng ké voi
mtc ¥ nghia (P< 0,05) so véi dich bao tr mau nam PB3 (86,1%) va PL4 (88,1%).
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Bing 3.5. Anh hwéng ciia mét s6 mau nam tim Purpureocillium spp. da chon loc dén
sinh trudng ciia cdy hé tiéu ¢ diéu kién vieon wom (sau xit Iy 6 thdng)

cong CDR TLRT CCC SLL DTL TLLV DLA DLB CAR

thic — (em) (9 (ecm) (lacay) (m?) (%) (mg/g) (mg/g) (My/g)

PB1 17,71* 12,06% 113,08* 16,44* 68,04° 7,34° 0,62* 057% 0,39°
PB3 13,49 8,23° 80,54° 14,30 53,83° 20,71° 0,49* 0,35 0,30
PL4 13,74° 856 81,48 14,28 56,54 21,92° 0,47° 0,33 0,30
bCl1  580% 3429 29,93 571° 42,319 72,04 0,28° 0,27¢ 0,22

bC2 16,47° 10,43 112,11* 16,23* 63,75® 9,46° 0,61° 0,52°8 0,35®

F value 184,52 26,10 176,52 102,65 15,99 12456 51,33 49,57 1991
Pr>F <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 0,001

CV (%) 439 1290 5,28 564 755 1557 6,40 7,77 10,07

P ** ** ** ** ** ** ** ** **

Ghi chu: **: khac biét c6 y nghia thong ké ¢ mirc P<0,01; céc chir cai giong nhau theo sau gia
tri trung binh trén cting mét cét thé hién suw khac biét khéng cé ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test); CDR: chiéu dai ré, TLRT: trong liong ré tuoi, CCC: chiéu cao cay, SLL: sé liong
la, DTL: di¢n tich 14, TLLV: ty I¢ |4 vang, DLA: di¢p luc A, DLB: di¢p luc A, CAR: caroten.

Két qua nghién cau trong Bang 3.5 cho thay khi xu ly véi dich bao tir mau nam

PB1 c6 tac dong tich cuc 16n nhat dén sinh truéng cua cay ho tiéu. Chiéu dai ré, sinh
khi tuoi cua ré, chiéu cao cy, sé la/cay va dién tich la & cong thirc xir Iy PB1 (lan
luot la 17,71 cm, 12,06 gam,113,08 cm, 16,44 la va 68,04 cm?) cao hon cdng thirc
DPC1 khoang 3 lan (lan luot 14 5,80 cm, 3,42 gam, 29,93 cm, 5,71 14 va 42,31 cm?).
Cac chi tiéu sinh truéng cua cdy giéng hd tidu ¢ nghiém thac xu Iy véi PB1 ciing cao
hon ¢6 y nghia théng ké so vai cac nghiém thac xir Iy véi dich bao tir cua 2 mau PB3
va PLA4.

Bang 3.5. ciing cho thay ty 1& vang 14 & cong thic xu Iy véi PB1 chi 1a 7,34%

trong khi d6 & cdng thirc BC1 18n dén 72,04%. Ham luong sic té quang hop ¢ CT1
cling cao hon c6 y nghia théng ké so véi ciia mau PB3, PL4 va ddi chung 1 nhung
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khong cao hon dang ké so voi d6i chung 2. Ham luong diép luc A, diép luc B va
caroten trong 14 hé tiéu & CT1 lan luot dat (0,62; 0,57 va 0,39 mg/g 14 tuoi), trong khi
cac chi tiéu nay ¢ cong thuc BCI chi la (0,28, 0,27 va 0,22 mg/g 1a tuoi), & nghiém
thac xir ly véi mau PB3 14 (0,49; 0,35 va 0,30 mg/g 14 twoi), & nghiém thac xir ly véi
PL4 mau Ia (0,47; 0,33 va 0,30 mg/g 14 tuoi). Nhu vay, PB1 c6 anh hudng tich cuc
dén sinh truéng cua cdy hd tidu ¢ giai doan vuon wom. Két qua nay cé thé do PB1 da
phong trir hoan toan sé lwong cua rép hai ré hd tiéu Formicoccus sp. diéu nay giip cho
cay ho tiéu khdng bi rép chich hat dich va anh huong dén kha ning sinh truong cua
cay. Trong khi d6, & cac nghiém thicc BC1, nghiém thac xir ly voi PB3 va PL4 mat s6
rép sap trén ré cay ho tidu con & giai doan vudn wom van con cao dan dén cay ho tiéu
bi hat dich va suy giam sic té quang hop gay hién tuong ty 1¢ vang 14 ting va cac chi
s6 sinh truong cua cay ho tiéu giam. Nhitng két qua nay twong duong véi cac nghién
ctru trude day vé triéu ching bénh hd tiéu do rép sap gay ra o ré [76, 147].

Hau hét cac chi tiéu sinh truéng cua cay ho tiéu ¢ nghiém thic xa ly véi dich
mau nam PB1 ciing cao hon so véi PC2. Trong d6 chi sé chiéu dai ré & nghiém thirc
xur ly véi dich bao tir PB1 (17,71 cm) cao hon c6 y nghia thong ké & nghiém thiazec BC2
(16,47 cm (PC2). Biéu nay c6 thé do nghiém thuc xu ly véi dich bao tir PB1 da ky
sinh giét chét rép sap duoc tha vao goc cy tieu con. Xac rép sap khi chét da cung cap
chat thém dinh dudng tir co thé rép gilp cho cay hé tiéu phat trién [110]. Ngoai ra,
cling c6 thé do PB1 di san sinh ra hop chat thir cap gilp kich thich ting truong thyuc
vat cho cay hd tiéu twong tu vai két qua trong nghién ctu [52, 119].

Nhu vay, kha nang ky sinh rép sap hai ré hé tieu cia mau nam PB1 & ca trong
phong thi nghiém va diéu kién vuon wom déu rat cao. PB1 ciing 0 tiém niang cho sy
sinh truong cua cdy hd tiéu. Chinh vi vay, nghién cau lua chon mau nim PB1 dé thuc
hién cac nghién ctru sdu hon ddi véi mau nim nay.
3.1.2.2. Tuyén chon cac mau nam ky sinh cdn tring thugc chi ndm trang cé tiém ndng
trong phong trer rép sap hai ré cay hé tiéu tai Pak Lak

Trong s6 cac mau nam trang ki sinh rép sap hai ré ho tiéu da phan 1ap duoc tai
tinh Pak Lik, c6 25 mau c6 kha ning sinh truéng va sinh bao tir twong ddi tét trén moi
truong nhan tao trong diéu kién phong thi nghiém. Vi vay, nghién ctu thuc hién budc
tuyén chon dau tién thong qua dénh gia kha nang ki sinh rép sap hai ré cay ho tiéu o ca
2 giai doan 4u trung va tredng thanh rép sap hai ré ho tiéu caa 25 mau nam trang nay &
diéu kién phong thi nghiém. Két qua nghién ctu duoc danh gia qua theo ddi ty 18 rép
chét & cac thoi diém 3, 7, 11, 14 va 21 ngay sau xu 1y va duoc trinh bay trong Bang
3.6 va Bang 3.7.
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trang Beauveria spp. ¢ cdc thoi diém sau xir Iy
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Mau

Ty 18 4u trung rép sap chét (%)

X : : < : : AUDPC
nam 3 ngay 7ngay 1llngay 14ngay 21 ngay
BB1 58,00 84,67 94,67 99,33 100,00 1690,672
BB2 12,00 16,67 19,33 26,67 30,00 408,67
BB3 22,67 38,67 47,33 54,00 57,33 859,00
BB4 22,00 26,67 41,33 51,33 57,33 774,67¢0f
BB5 26,00 36,00 42,00 46,00 48,00 767,00%f
BB6 20,67 31,33 44,00 52,00 56,00 797,33¢de
BB7 25,33 38,00 47,33 53,33 58,67 865,67
BB38 30,00 39,33 46,00 54,00 60,00 888,33¢
BC9 47,33 64,00 73,33 82,00 86,00 1365,67°
BC10 24,67 40,67 46,67 51,33 54,00 845,67¢
BC11 26,00 40,00 52,00 54,67 56,67 891,67¢
BC12 18,67 32,00 34,67 39,33 49,33 674,670n
BC13 22,67 33,33 40,67 42,67 48,00 725,00¢f
BC14 20,67 30,00 34,67 40,00 46,00 664,33fn
BC15 18,00 30,00 36,00 39,33 44,00 650,67I"
BC16 25,33 41,33 46,67 51,33 56,00 857,33
BK17 44,00 58,67 69,33 80,00 84,00 1303,33°
BK18 15,33 21,33 25,33 30,00 32,00 482,00
BK19 14,67 20,00 28,67 36,67 44,00 561,67
BK20 18,00 28,00 40,00 41,33 43,33 664,330
BK21 30,00 37,33 48,67 54,00 58,00 882,67 ¢
BK22 11,33 16,67 19,33 23,33 28,00 383,00/
BK23 16,67 23,33 27,33 28,67 28,67 482,67
BK24 16,00 28,00 34,00 40,67 48,00 650,331"
BK25 14,67 28,00 39,33 46,00 50,00 698,67¢f
bC 4,67 4,67 6,00 6,00 7,33 109,33'
F value 134,128
Pr>F <0,001
CV (%) 8,04
P **

Ghi chi: **: khac biét ¢6 y nghia thong ké ¢ mirc P<0,01; c4c chi cai giong nhau theo sau
gia trj trung binh trong cét AUDPC thé hién su khac biét khdng cé y nghia theo phdn hang Duncan



(Duncan’s Multiple Range Test)

64



65

Bing 3.7. Ty Ié trudmg thanh rép sdp hai ré ho tiéu bi chét béi mot sé6 mau thuée chi
nam trdang Beauveria spp. ¢ cdc thoi diém sau xir Iy
Ty 1 trwéng thanh rép sap chét (%)

MAiu nim . . . . . AUDPC
3 ngay 7ngay 1lngay 14ngay 21 ngay
BB1 46,67 74,00 84,67 94,00 100,00 1552,33%
BB2 7,33 11,33 14,67 16,67 18,00 265,00
BB3 16,00 34,00 42,67 48,67 53,33 763,33
BB4 18,00 30,00 42,00 48,00 50,67 738,33¢de
BB5 18,67 28,67 36,00 40,00 40,67 639,00°
BB6 16,67 28,67 36,00 43,33 52,67 691,67%f
BB7 21,33 36,00 43,33 47,33 54,67 787,67
BB8 25,33 36,00 42,00 49,33 52,67 798,00
BC9 38,00 58,67 66,67 73,33 73,33 1205,33°
BC10 20,00 32,00 43,33 47,33 49,33 749,00
BC11 20,67 35,33 47,33 50,67 54,00 811,33¢
BC12 12,67 28,00 32,67 34,67 38,67 573,009"
BC13 16,67 26,67 34,67 36,67 43,33 613,007"
BC14 15,33 28,67 33,33 37,33 42,00 611,007"
BC15 12,67 24,67 30,00 32,00 35,33 525,33"
BC16 20,67 36,67 42,00 48,67 51,33 778,67
BK17 39,33 55,33 64,00 73,33 73,33 1186,67°
BK18 6,67 13,33 17,33 22,00 19,33 311,67
BK19 12,67 20,67 26,00 31,33 33,33 485,00
BK20 14,67 26,00 35,33 39,33 40,67 610,677"
BK21 25,33 36,00 42,67 48,67 54,00 801,67
BK22 8,67 14,67 18,00 18,67 22,00 318,00
BK23 9,33 16,00 20,67 21,33 20,00 341,00
BK24 10,00 22,67 28,67 32,67 33,33 501,00’
BK25 12,00 22,67 34,00 38,00 34,67 557,009N
bC 2,67 4,00 4,00 4,67 6,00 82,33
F value 138,936
Pr>F <0,001
CV (%) 8,87
P **

Ghi chi: **: khac biét cé y nghia thong ké ¢ mirc P<0,01; cac chi cai giong nhau theo sau
gia tri trung binh trong cét AUDPC thé hién sw khac biét khéng cé y nghia theo phdn hang Duncan
(Duncan’s Multiple Range Test)
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Hinh 3.4. Truéng thanh rép sap hai ré hé tiéu bj nhiém mdu BB1
(A-3 ngay sau nhiém, B-5 ngay sau nhiém, C-7 ngay sau nhiém, D-10 ngay sau nhiém)
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Két qua nghién ctu trong Bang 3.6 va Bang 3.7 cho thiy cac mau ndm tring
phan lap duogc cd kha ning ky sinh gy ty 18 chét khac nhau ddi voi rép sap hai ré hd
tiéu & ca 2 giai doan c6 ¥ nghia théng ké & muc P<0,01. Trong s6 25 mau nim tring
duoc thir nghiém, mau nam BB1 cd kha nang ky sinh gay ty 1& chét cao nhat ¢ y nghia
thong ké & ca giai doan au tring va giai doan truéng thanh rép sap hai ré ho tiéu. Ty 16 au
tring bi chét do xu Iy véi dich mau nim BB1 sau 3 ngay dat 58,00%, sau 21 ngay dat
100% va chi s6 AUDPC 1én dén 1690,67. Tuong tu, ty 1¢ truéng thanh bi nhiém BB1 sau
3 ngay dat 46,67%, sau 21 ngay dat 100% va chi s6 AUDPC lén dén 1552,33. Kha ning
ky sinh gy chét rép sap hai 1 ho tiéu & ca 2 giai doan 4u tring va truong thanh cao thi 2
& nghiém thire xtr 1y v6i dich bao tir cia 2 mau ndm BC9 va BK17. Ty 18 4u tring bi chét
do xur Iy véi dich mau nam BC9 sau 3 ngay dat 47,33%, sau 21 ngay dat 86,00% va chi s6
AUDPC dat 1365,67. Ty 1¢ truong thanh bi chét do xir ly véi dich bao tir BC9 sau 3 ngay
dat 38,0%, sau 21 ngay dat 73,33% va chi s6 AUDPC dat 1205,33. Ty I¢é 4u triing bi chét
do xir Iy véi dich mau nam BK17 sau 3 ngay dat 44,00%, sau 21 ngay dat 84,00% va chi
s6 AUDPC dat 1303,33. Ty 18 truong thanh bi chét do xtr Iy véi dich bao tt BK17 sau 3
ngay dat 39,33%, sau 21 ngay dat 73,33% va chi s6 AUDPC dat 1186,67.

Két qua nay cang cd thém két luan m&i mau nam trang ky sinh cén tring c6 kha
nang gy bénh khac nhau dbi véi truong thanh va au trung méi loai sau hai cay trong
cua Rohrli va cs (2018) [202]. Kha niang gay bénh cia mau nam BB1 d6i vai rép sap
hai ré ho tiéu trong nghién ciru nay twong dwong véi miu B. bassiana PPRC-56
(100%) ¢ ndéng do 4,0 x 10° (bao tir/ml) gay chét 100% rép sap Cataenococcus enset,
nhung cao hon miu B. bassiana FF ¢ cling nong do phong trir duoc 92% rép séap C.
enset [138]. Kha ning giy bénh trén rép sap hai ré ho tiéu cia cac mau nam con lai
trong nghién ctru nay déu thip hon 2 mau trén di vai rép C. enset [138].

* Tiém ndng sinh hoC ciia mgt sé mau nam trang & giai doan vieon wom

Ty 18 au tring va truong thanh rép sap hai ré ho tiéu bi chét cao bai 3 mau nam
trang BB1, BC9 va BK17 trong diéu kién phong thi nghiém duoc tiép tuc danh gia anh
huong caa chiing dén rép sap va sinh trudng caa cdy hd tiéu dé tién hanh tuyén chon &
ngoai vuon wom. Két qua nghién ciru duoc trinh bay trong Bang 3.8 va Bang 3.9.
Bdng 3.8. Hiéu qua cua mot $6 mau ndm trd'ng Beauveria spp. trong phong trir rép sap

hai ré cdy hoé tiéu trong diéu kién vieon wom (6 thang sau khi xir 1)

Stt Cong thirc S6 lwong rép (con/bau) Hiéu luc (%)
1 BB1 0,182 99,182

2 BC9 2,22 88,49P

3 BK17 2,50° 87,04°

4 bCl1 19,46° -
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5 bC2 0.00? -
F value 149,81 23,46
Pr>F <0,001 0,017
CV (%) 23,92 2,59
P ** *

Ghi chi: **: khac biér ¢ y nghia thong ké ¢ mirc P<0,01; *: khac biét ¢6 y nghia thong ké o
murc P<0,05; cac chir cai giong nhau theo sau gia tri trung binh trong cling mét cét thé hién su khac
biét khéng co y nghia theo phdn hang Duncan (Duncan’s Multiple Range Test)

Két qua nghién ctu trong Bang 3.8 cho thiy c6 sy khac biét dang ké vé tiém
ning sinh hoc cua cdc mau nim Beauveria spp. duoc chon loc. Trong d6, mau nim
BB1 c6 hiéu qua cao nhat ddi vai rép sép hai ré ho tiéu. Sau 6 thang, sb rép sap trong
nghiém thic BB1 chi con 0,18 c4 thé, thap hon 97 1an so véi ddi chung 1 (19,46 cé
thé). Sau 6 thang xir ly, hiéu luc phong trir cia BB1 (99,18%) cao hon ¢ y nghia
thng ké so voi BC9 va BK17 (lan luot 12 88,49% va 87,04%).

Bing 3.9. Anh hwéng ciia mot s6 mau ndm trdng Beauveria spp. da chon loc dén sinh
truecng cdy hé tiéu ¢ diéu kién vieon wom (sauxit Iy 6 thang)

cong CDR TLRT CCC SLL DTL TLLV DLA DLB  CAR
thic — (@m) (9 (cm) (l&cay) cm?) (%) (mglg) (mglg) (mg/g)

BB1  18,77% 11,83 119,70 17,07* 67,01* 8,84° 0,58°  044® 0,40
BC9 1513 6,40° 82,96° 14,91 51,94° 2465° 048> 0,34 0,31
BK17 14,70° 6,13° 80,77° 13,84 50,71°¢ 27,31° 047°  0,35° 0,29°
bCl  6,27° 3,719 30,27° 5,94° 42569 79,24* 0,28 0,26° 0,19¢

bC2 17,038 10,36 114,74® 16,78* 62,02° 12,54° 0,528  (,40% 0,36%

Fvalue 14981 97,32 480,78 96,69 47,42 270,947 41,762 18,296 19,294
Pr>F <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

CV (%) 6,70 758 3,291 583 4,44 922 6,78 12,52 10,23

P ** ** ** ** ** ** ** ** **

Ghi chu: **: khac biér o y nghia thong ké ¢ mizc P<0,01; cac chi cai giong nhau theo sau gia
tri trung binh trén cting mét cét thé hién su khac biét khéng cé ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test); CDR: chiéu dai ré, TLRT: trong liong ré tuoi, CCC: chiéu cao cay, SLL: sé lirong
la, DTL: di¢n tich I&, TLLV: ty I¢ 14 vang, DLA: diép luc A, DLB: diép luc A, CAR: caroten.
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Két qua trinh bay ¢ Bang 3.9 cho thay BB1 c6 anh huong tich cuc dén sinh
treong cta cdy hd tiéu. Chiéu dai va sinh khéi tuoi cua ré, chiéu cao cay, sé 14 trén
cay, dién tich 14 & nghiém thac xu Iy BB1 cao hon déng ké so véi nghiém thic DC1.
Chiéu dai r&, sinh khdi tuoi cua ré, chiéu cao cay va so 1a/cay o cong thirc xir ly BB1
lan luot 1a 18,77 cm, 11,83gam, 119,70 cm, 17,07 14, cao hon cdng thiec BDC1 khoang
3 lan (lan luot 12 6,27 cm, 3,71gram, 30,27 cm va 5,94 18). Hién tuong vang la 1a mot
trong nhing triéu chiing do rép sap gay hai ré cay ho tiéu. Ty Ié vang 14 ¢ cong thic
xir Iy véi BBL chi 14 8,84% trong khi d6 & cong thire DC1 16n dén 79,24%.

Bang 3.9 ciing cho thay mau nim BB1 cd anh hudng cao hon dang ké dén ca
ba ham lwong sic t& quang hop so voi caa mau BC9, BK17 va dbi chang 1 nhung
khong cao hon dang ké so voi dbi chung 2. Ham luong diép luc A, diép luc B va
caroten trong 14 hd tiéu ¢ nghiém thuc véi BB1 lan luot dat (0,58; 0,44 va 0,40 mg/g la
tuoi), trong khi cac sb liéu nay ¢ cong thicc BCI chi la (0,28, 0,26 va 0,19 mg/g la
tuoi), & nghiém thac xir ly véi mau BC9 1a (0,48, 0,34 va 0,31 mg/g 14 tuoi), & nghiém
thirc xir Iy véi BK17 miu 1a (0,47, 0,35 va 0,29 mg/g 14 twoi).

Két qua nghién ciu cho thay BB1 anh huang tich cuc dén sinh truong cia cdy hd
tiéu. Két qua nay co thé do mot sé nguyén nhan: tha nhat, BB1 da phong trir va l1am giam
gan nhu hoan toan sb luong cua rép hai ré ho tiéu Formicoccus sp. diéu nay gitp cho cay
ho tiéu khong bi rép hut dinh dudng do d6 anh huong tich cuc dén cac chi s sinh truong
cua cdy. Trong khi d6, nghiém thirc ddi chizng khdng xir Iy véi dich bao tir Beauveria spp.
da 1am cho sb lugng rép sap tang cao dan dén cay ho tiéu bi hut dich va suy giam sac t6
quang hop, tang ty 1& vang 14 va giam cac chi sb sinh truong. Nhitng két qua nay tuong
dwong vai cac nghién ciru trude day vé triéu chang bénh hd tiéu do rép sap gay ra o ré
[76, 147]. Thix hai, Xac rép sap ré bi nhiém Beauveria spp. c6 thé la nguon cung cap chat
dinh dudng cho cay ho tiéu phét trién [110]. Tha 3, Beauveria spp. ¢d thé tao ra hop chat
hoa hoc 1am chat kich thich tang truéng thuc vat [130, 142].

Nhur vay, kha nang ky sinh rép sap hai ré ho tiéu cia mau nam BB1 ¢ ca trong
phong thi nghiém va diéu kién vuon wom déu rat cao. Chinh vi vay, nghién cau lya
chon mau ndm BB1 dé thuc hién cac nghién ciru sau hon véi mau nam nay.

3.1.2.3 Tuyén chon cac mdu nam ky sinh cén tring thugc chi Metarhizium spp. va chi
nam khac c6 tiem ndng trong phong trir rép sap hai ré cay ho tiéu tai Pdak Lak

Trong sb cac mau nam thudc chi ndm xanh va chi nim khac da phan 1ap duogc
c6 10 mau c6 kha nang sinh trugng va sinh bao tir trong do6i tot trén moi truong nhan
tao trong diéu kién phong thi nghiém. Vi vay, nghién ciu tiép tuc danh gia kha ning ki
sinh rép séap hai ré cay ho tiéu & ca 2 giai doan au tring va truéng thanh caa 10 mau
nam ki sinh nay.
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Bing 3.10. Ty Ié truéng thanh rép sap hai ré hé tiéu bi chét béi mdt s6 mau nam thudc
chi Metarhizium spp. va chi nam khéc ¢ cdc thoi diém sau xir Iy

Mau Ty 1 4u trung rép sap chét (%)
£ AUDPC
Nam  1ngay 3ngdy 7ngady 1lngdy 14ngady 21 ngay
L1 0,0 40,7 71,1 84,8 91,9 100,0 1512,8?
L2 0,0 27,0 54,8 59,3 63,7 69,3 1068,7°
BMT3 0,0 26,3 34,1 01,1 58,5 65,2 914,8
BMT4 0,0 24,1 34,8 42,2 51,9 61,5 833,7°¢
KR5 0,0 23,0 38,5 50,0 51,5 60,0 865,4°¢
BMT6 0,0 22,2 38,9 45,2 49,6 55,9 824,3¢
KR7 0,0 20,7 37,4 49,6 91,5 57,0 842,6°
L8 0,0 25,2 33,3 46,3 48,1 60,4 823,0°
BMT9 0,0 24,1 32,6 40,4 49,6 57,0 791,7¢
KR10 0,0 17,4 24,1 28,9 32,6 39,6 551,3¢
F value 74,303
Pr>F <0,001
CV% 8,05
o) ok

Ghi cha: **: khéc biét ¢é ¥ nghia ¢ mikc p < 0,01; cdc chit cai giong nhau theo sau gia tri
trung binh trong ciing mét cét thé hién sw khac biét khong c6 y nghia theo phdn hang Duncan
(Duncan’s Multiple Range Test)

Kha ning gy bénh cua cac mau nam ky sinh con tring thudc chi Metarhizium
spp. va chi khac déi véi Au tring rép sép hai ré ho tiéu khac biét dang ké c6 y nghia vé
mit théng ké P<0,01 (Bang 3.0). Trong cdc mau nim thuodc chi Metarhizium spp. va
chi nam khac dugc thir nghiém, mau L1 c6 kha nang ky sinh gay chét cao nhat di véi
au trang rép sap hai ré ho tiéu, thé hién thong qua chi sé dién bién ty Ié au tring rép
sap hai ré ho tiéu chét do bi ky sinh bai mau L1 sau 21 ngay xir ly dat 1512,8 (cao hon
c6 ¥ nghia théng ké so véi cac mau con lai). Ty 18 au tring rép sap hai ré ho tiéu bi
chét do nhidm L1 sau xu 1y 3 ngay dat 40,7%, sau xir Iy 21 ngay dat dén 100%. Mau
L2 va BMT3 c6 kha niang ky sinh gay chét au trung rép sap hai ré ho tiéu cao tha 2 d6i
V6i Au tring rép sép hai ré ho tiéu, thé hién thdng qua chi sé dién bién ty 18 4u tring
rép sap hai ré ho tiéu bj ky sinh béi mau L2 va BMT3 sau 21 ngay xu 1y twong ¢ng dat
1068,7 va 914,8. Ty lé au tring rép sap hai ré ho tiéu bi chét do nhiém L2 va BMT3
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sau 3 ngay xur ly dat twong tng 27,0% va 26,6%; sau 21 ngay xu ly dat twong urng
69,3% va 65,2%. Trong khi d6, chi s6 AUDPC ty Ié rép sap hai ré ho tiéu chét sau 21
ngay xtr Iy caa cAc mau con lai chi dat tir 551,5 dén 865,4 va ty Ié rép bi chét tai 3
ngay sau xir 1y dat tir 17,4% dén 24,1% tai 21 ngay sau xir 1y tir 39,6% dén 61,5%. Két
qua nghién cau nay tuong duong véi nghién ciru cia Ramanujam va cs (2015) [195];
Sepulveda va cs (2016) [220] [10].

Bdng 3.11. Ty I¢ truong thanh rép sdp hai ré ho tiéu bi chét béi mot s6 mau nam thudc
chi Metarhizium spp. va chi ndam khdc & cdc thoi diém sau nhiém

Mau Ty I trwéng thanh rép sap chét (%) AUDPC
nam  p ngdy 3ngdy 7ngay 1lngay 14ngay 21 ngay
L1 0,0 33,7 64,8 81,5 88,5 99,3 1435,62
L2 0,0 20,4 47,8 55,9 61,5 65,2 083,5°
BMT3 0,0 18,9 28,5 47,8 55,2 63,3 835,6°
BMT4 0,0 16,7 29,3 36,7 48,1 57,4 737,0°
KR5 0,0 15,9 30,0 46,7 49,3 58,9 783,5°
BMT6 0,0 15,6 30,0 41,9 47,4 53,7 738,1°
KR7 0,0 14,8 31,9 44.4 49,3 55,9 769,4°¢
L8 0,0 18,1 27,8 43,0 44,4 57,4 739,1°
BMT9 0,0 17,4 26,7 37,0 45,9 52,2 700,9¢
KR10 0,0 11,9 18,1 29,3 37,8 40,7 542,0¢
F value 91,794
Pr>F <0,001
CV (%) 7.38
P **

Ghi cha: ** khac biét ¢6 y nghia ¢ mirc p < 0,01; cdc chir cai giong nhau theo sau gia tri
trung binh trong ciing mét cét thé hién sw khac biét khong c6 y nghia theo phdn hang Duncan
(Duncan’s Multiple Range Test)

Tuong ty giai doan au tring, ty 1& rép sap hai ré ho tiéu giai doan truéng thanh
bi chét do nhiém mau nam ky sinh con tring L1 ciing dat gia tri cao nhat c¢6 y nghia
thong ké so voi cac mau nam Ky sinh ¢on tring thudc chi ndm xanh va chi nam khac
d phan 1ap duoc & muc ¥ nghia P<0,01 (Béng 3.11). Chi s§ AUDPC ty I& truong
thanh rép sap hai ré ho tiéu bi ky sinh bai mau L1 dat 1435,6 véi ty Ié truong thanh rép
sap hai ré ho tiéu bi chét do nhiém L1 sau xt 1y 3 ngay dat 33,7%, sau xtr ly 21 ngay
dat dén 99,3%. Mau L2 c6 kha ning ky sinh gay chét cao tha 2 d6i véi truong thanh
rép sap hai ré ho tiéu, thé hién théng qua chi sb dién bién ty 1& au tring rép sap hai ré
ho tiéu bj ky sinh boi mau L2 sau 21 ngay xur 1y dat 983,5, ty 1& trueng thanh rép sap
hai ré ho tiéu bj chét do nhidm L2 sau 3 ngay xur Iy dat 20,4%; sau 21 ngay xu 1y dat
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65,2%. Mau BMT3 c6 kha ning ky sinh gay chét truong thanh rép sap hai ré& ho tiéu
cao thir 3 véi chi sb dién bién ty 1& au tring rép sap hai ré ho tiéu bi ky sinh boi mau
BMT3 sau 21 ngay xt ly dat 835,6; ty I truong thanh rép sép hai ré ho tiéu bi chét do
nhiém BMT3 sau 3 ngay xir Iy dat 18,9%; sau 21 ngay xt 1y dat 63,3%. Trong khi do,
chi s6 AUDPC ty 1¢& rép sap hai ré ho tiéu chét sau 21 ngay xir ly caa cac mau con lai
chi dat tir 542,0 dén 737,0 va ty 18 rép bi chét tai 3 ngay sau xir 1y dat tir 11,9% dén
16,7% tai 21 ngay sau xt ly tir 40,7% dén 57,4%.

So véi nghién cau caa Kumar va cs 2021 [131], khi danh gia kha ning nhiém
bénh cia mau M. pingshaense trén 4u tring tudi 5 loai Conogethes punctiferalis gay ra
ty 1& tir vong trén 86% ¢ nong do 1x108 bao ta/ml sau 15 ngay lay nhidm, ty I¢ rép sap
hai ré hd tiéu chét do nhidm mau nam ky sinh con tring L1 kha cao. Chi véi muac nong
d6 1x107 (bao tu/ml), tai thoi diém 14 ngay sau xu ly, ty 1 4u tring rép séap nhidm
bénh mau L1 dat 91,9%, ty I¢ truéng thanh rép sap nhiém mau L1 dat 88,5%.

Hinh 3.5. Hinh thai khudn lac mdu ném Metarhizium spp. va canh bao ti phan sinh
(chup duwéi kinh hién vi dé phéng dai 40X)
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Bing 3.12. Hiéu qua ciia mét s6 mau nam thuge chi Metarhizium spp. va chi ndam khéc
phong trir rép sap hai ré cdy ho tiéu tiéu & diéu kién vieon wom (6 thdng sau khi xir 1)

. . S6 lwong rép/biu Hiéu luc
Stt Cong thuc (con/bau) (%)
1 L1 2,14¢ 87,622
2 L2 3,88° 77,40P
3 BMT3 3,92 77,38°
4 PC1 17,312 -
5 DC2 0,00 -
F value 233,78 16,88
Pr>F <0,001 0,01
CV (%) 14,17 3,08
P ** *

Ghi cha: **: khac biéz ¢ y nghia thong ké ¢ mirc P<0,01; *: khac biét cé y nghia thong ké o
mirc P<0,05; cac chiz cai giong nhau theo sau gia tr; trung binh trong cling mét cét thé hién su khéc
biét khong co y nghia theo phdn hang Duncan (Duncan’s Multiple Range Test).

Bang 3.12 cho thay ca 3 mau L1, L2 va BMT3 déu c6 kha niang phong trir rép sap
hai r& cay ho tiéu ¢ giai doan vuon vom. Sau 6 thang xt ly, mat do rép khi xir Iy voi mau
L1 chi con (2,14 con/bau), khi xir ly véi L2 chi con 3,88 (con/bau) va khi xt Iy voi BMT3
chi con 3,92 (con/bau) déu thap hon c6 y nghia thong so véi cong thire ddi chimg DC1
tang dén 17,31 (con/bau). Hiéu luc phong trir rép sap hai ré cuia mau L1 dat 87,62% cao
hon ¢ ¥ nghia théng k& so véi mau L2 (77,40%) va miu BMT3 (77,38%).

Bing 3.13. Anh hwéng ciia mét s6 mau ndm thuée chi Metarhizium spp. va chi nam
khac dén sinh truéng cdy hé ho tiéu ¢ diéu kién vieon wom (sau xit Iy 6 thang)

Cong CDré TLRT CC SLL  DTL TLLV DLA DLB CAR
thic  (cm) @  (cm) (l@cay) (cm?) (%)  (mg/g) (mglg) (mglg)

L1 1458® 928® 8763 1516 67,49® 1497¢ 051> 042° 0,34°
L2  1327° 8,06° 8221° 1299¢ 6246® 20,39° 048 039" 0,29
BMT3 1349° 827° 8240° 13,22° 5935° 2088° 046° 042° 0,30°
PC1 548  342° 31,49° 587  39,76° 67,58 0,29° 0,25° 0,23

bC2 1546* 10,93* 104,63* 16,79* 71,35%  9,28° 0,63* 0,53* 0,40%

Fvalue 89,08 2215 92,67 310,98 16,51 98,32 60,79 52,15 12,43

Pr>F <0,001 <0,001 <0,001 <0,001 0,001 <0,001 <0,001 <0,001 0,002
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CV(%) 5,89 12,87 6,35 3,20 8,70 15,34 6,70 7,87 10,17

P ** ** ** ** ** ** ** ** **

Ghi chu: **: khac biét o y nghia théng ké ¢ mizc P<0,01; cac chi cai giong nhau theo sau gia
tri trung binh trong cung mét cét the hién s khac biér khong cé y nghia theo phdn hang Duncan
(Duncan’s Multiple Range Test); CDR: chiéu dai ré, TLRT: trong lwong ré twoi, CCC: chiéu cao cay,
SLL: sé lurong 14, DTL: di¢n tich 14, TLLV: ty I 1a vang, DLA: diép luc A, DLB: diép luc A, CAR: caroten.

Bang 3.13 cho thay cac chi s sinh truong cua cay ho tiéu sau khi xir Iy cac

mau nam thudc chi Metarhizium spp. va chi ndm khac c6 su khéc biét co y nghia thong
ké. Mic du tat ca cac chi tiéu sinh truéng & cac cong thic c6 xu Iy véi cac mau thude
nhoém nim nay déu cao hon c6 ¥ nghia théng ké so véi BC1 (tha rép, khdng xu ly
nim) nhung lai thap hon so véi cong thac PC2 (khong tha rép, khdng xt Iy nim). Két
qua nay la do cac cong thuc xu Iy véi dich cac mau ndm (L1, L2, BMT3) van con mat
d6 rép khé cao (Bang 3.12), vi vay rép chich hit dich cay anh hudéng dén sinh truong
Cua cay trong giai doan vuon vwom.

Nhuw vgy: mic du kha niang ky sinh cua 3 mau L1, L2 va BMT3 trong phong thi
nghiém kha cao. Tuy nhién, kha niang phong trir rép sap hai ré ho tiéu va tiém ning
thuc day sinh truong cua cay ho tiéu o giai doan vuon uom khong cao. Hon nita, do
giéi han nghién ctu vé thoi gian va nhan luc nén nghién ciu khong thuc hién céc
nghién cau sau hon dbi v&i cac mau nam nay.

3.1.3. Pinh danh mét s6 mau nim ki sinh manh rép sap hai ré cay ho tiéu da dwoc
tuyén chon

Sau khi danh gia kha ning lay nhiém cia ca&c mau nam ky sinh con trung doi
V6i giai doan 4u trung va giai doan rép sap hai ré ho tiéu di xac dinh dugc 2 mau ndm
la PB1 va BB1 c6 kha nang ky sinh manh véi rép sap hai ré ho tiéu. Vi vay, nghién
ctru tién hanh dinh danh 2 mau nam trén bang phuong phap dinh danh hinh thai va
dinh danh bang sinh hoc phan tir.

- Dinh danh bang hinh thai:

Dua vao phuong phap quan sat mot s6 dac diém hinh thai nhu khuan lac cua
PB1 c6 phét trién trén moi truong PGA c¢6 mau tim. Canh sinh bao tir ¢6 dang hinh tru
thon dan vé phia dinh véi bao tir. Bao tir hinh trang, dinh lién véi nhau thanh dang
chudi. So sanh vai mot sé nghién ciu [244] bude dau xac dinh mau nam PB1 thudc
loai Purpureocillium lilacinum.

Dya vao mot s6 dic diém hinh thai cia mau nim BB1: khuan lac phat trién trén
moi truong PGA ¢6 mau trang. Bao tir hinh cau, canh sinh bao tir c6 dang zic zac &
phan dinh. So sanh vai khda phan loai cia Humber (2012) [102] va m6 ta caa Affandi
va ¢s (2013) [32] bude dau ghi nhan mau nay thugc loai Beauveria bassiana
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- Binh danh sinh hoc phén tu:

Dé xac dinh chinh xé4c tén loai ciia 2 mau ndm PB1 va BB1 ky sinh rép sap hai ré
cdy hd tiéu da tuyén chon, nghién ctiu thuc hién két hop phwong phap dinh danh hinh théi
va phuong phap sinh hoc phéan tir bang cach giai trinh tu gen 1TS1-5.8S-1TS4 rRNA dé
dam bao do tin cay cua két qua.

* Mau nam PB1: khi d6i chiéu véi dix liéu caa GenBank (NCBI) cho thay doan
gen cua mau nim PB1 tuong dong va do6 bao phu rit cao (100%) voi loai
Purpureocillium lilacinum.

AACCCACTGTGAACCTTACCTCAGTTGCCTCGGCGGGAACGCCCCGG
CCGCCGGCCCLCCGLCGLLCGGCGCCGGACCLCAGGLGLLLGLCLGLAGGGALCCC
CAAACTCTCTTGCATTACGCCCAGCGGGCGGAATTTCTTCTCTGAGTTGCA
CAAGCAAAAACAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTG
GCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAA
TTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGCATTCTG
GCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGAGCCCCLCLCCGGGGGL
CTCGGTGTTGGGGGACGGCACACCAGCCGCCCCCGAAATGCAGTGGCGAC
CCCGCCGCAGCCTCCCCTGCGTAGTAGCACACACCTCGCACCGGAGCGCG
GAGGCGGTCACGCCGTAAAACGCCCAACTTTCTTAGAGTTGACCTCGGATC
AGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA

ek )
9;.:&: m Escrum cione S 327 smal subunit rbosoma! BNA cene paria’ seence miema! anstribed . Pupwescolum il 1043 1013 108% 00 #D0D0% 67 MIS2%D3¢
9 Pureociium Eacrum skan MASR PP imemal tanscribed sparer 1 parid sepence 58S rhosoral BNAG Pumpwecclium 1013 1013 100% 00 0000% 564 KY2905441
% Bupureociion sp isoigte SR sl subuni ehoscma! RNA gens partd senverve rlemdl tansrrbed starer Pumwecolumsp 1013 1013 100% 900 $0000% 300 KU001401
ﬂ;t,ei‘ m Eacrum sotats NICSN SK56 ST6 miemal fransenbed spacer | parsd seqeence 535 rbosom  Pupuesccllumli - 1013 1043 100% 00  #0000% 32 K¥7883391
9 Puureoctiom Sacinum isgiate PR mieral transerbed spacer 1 paria sequence 585 bosonal BAgenez Pupwecclumii 1013 1013 100% 90 $00D3% 548 ORTIDI3LY
9;..51. um Eacinum ioigte PTTSI7 niemal frenscrbed scarer | padal sequence: 583 nbosomal EN&gen. Pupwecaliumlii 1013 1043 100% 00 $0000% 366 XXIGav4d
5 Parpureocdiom Eacinum genome DNA segience toatains TS1 585 MNAgene [TS2 shian GMCREE Pupwecclumil 1013 1013 100% 00 $DO0O% 362 LToidt
9;1:&: m sp MSEFE] riemal Yeneerbed spater | parial sequence: 58S rbosoma ”NAgee and mem Pupeescolums: . 1043 1013 108% O #00D0% 5% K362 1
n Pamureociium $acmum stzm MSEFT efemal Sansorbed spater | partial sequence: 58S nbooomal FAges Pumpwrscolum il 1013 1043 100% OO0 $00D0% 573 KI318411
9 Bupues atinm spigie 001JFC 18S rbosomal RNA gene partial sequancs’ miemal tansrrbed spacer . Pupwescolumli - 1013 1013 100% 00 $0000% 621 XRIZES40H
!;:,e:' m Eacnum soie T 5 sma] ssburd rhosomal RNA cene pang’ sequence iemal tanscibed s Puperscclum i 103 1013 100% 00 0000% @52 OP78E02Et
ﬂ Purcureoctium Sacirum genomit DNA sequence contains 185 A gene F31 SAS MMAgene 1130 78S Pupwecclumbi 1013 1013 100% Q0 $00D0% 665 OWBET479t

Hinh 3.6. Két qua so sanh mite dé twong dong cia mau nam PB1 véi cac mdu
Purpureocillium lilacinum trén co so dir lieu NCBI
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FR73408% Purpureocillium lacinum
AY 624188 Purpureocillium lilacinum
FR734101 Purpureocilium acinum

og | NR 165946 Purpureocilium hlacinum
P. llacinum

KY788339 Purpureocillium Wacinum
OR770131

KY290544 Purpureccillium lilacinum

KX057374 Purpureocillifum lilacinum

JFR96089 Isaria takamizusanensis
?‘L— JF896088 [saria takamizusanensis

NR 166039 Purpureocillium lavendulum

MHS64977 Purpureocillium lavendulum
100 JOW988583 Purpureocilium lavendulum

FR734106 Purpureociilium lavendulum

KF696557 Cordyceps cicadae | Outgroup
Hinh 3.7. Cay phan logi thé hién mai lién quan giza mau nam PB1 (OR770131) V4i
cac lodi gan giii dya trén trinh tir gen 1TS1-5.85-1TS4 rRNA.

(Cady phat sinh loai diroc xay dung theo mo hinh cza Tamura (1992) [236]. Udc lwong
s6 nucleotide thay thé khi cé si dét bién va sai léch G + C I6n bang phdan mém Mega
7.0 cua Kumar (2016)[132] sau nhiéu lan su sap xép dir liéu bang Clustal W. Nhém
ngoai Cordycepts cicadae va trinh tu tham chiéu duoc tdi vé tir Genbank)

Mau nam PB1 thudc loai Purpureocillium lilacinum (trudc day loai nim nay c6
tén Paecilomyces lilacinus) thuoc 16p Eurotiomycetes, bd Eurotiales, ho
Trichocomaceae [212]. Sau nay nd dwoc ddi tén thanh Purpureocillium lilacinum
thuoc l16p Sordariomycetes, bo Hypocreales, ho Ophiocordycipitaceae [144]. Loai P.
lilacinum di dugc khang dinh 1a mot loai nam Ky sinh c6 trién vong trong phong trir
tuyén tring [108, 275] va con tring gay hai cdy trong nhu rép dao xanh, Myzus
persicae (Sulzer) [117, 136, 143], rudi duc qua Mexico Anastrepha ludens [253], con
trung an 1a Acromyrmex lundii [91], su keo mua thu Spodoptera frugiperda [143], bo
phan Bemisia tabaci, nhén do Tetranychus urticae, bo tri Thrips tabaci va rép
Diuraphis noxia [75]. Loai P. lilacinum khong tac dong tiéu cuc dén con nguoi, dong
vat hoic méi tredng nén co6 thé phat trién san pham trir sdu sinh hoc thuong mai dua
trén lodi nAm nay [108].

* Mau nam BB1: d6i chiéu voi dit liéu GenBank (NCBI) cho thay doan gen cua
mau BB1 c6 d6 twong dong va bao phu rat cao (100%) véi loai Beauveria bassiana.
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GCCAGTTCCGTAGGTGAACCTGCGGAGGGATCATTACCGAGTTTTCAACTC
CCTAACCCTTCTGTGAACCTACCTATCGTTGCTTCGGCGGACTCGCCCCAG
CCCGGACGCGGACTGGACCAGCGGCCCGCCGGGGACCTCAAACTCTTGTA
TTCCAGCATCTTCTGAATACGCCGCAAGGCAAAACAAATGAATCAAAACT
TTCAACAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAAAC
GCGATAAGTAATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAAC
GCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATT
TCAACCCTCGACCTCCCCTTGGGGAGGTCGGCGTTGGGGACCGGCAGCAC
ACCGCCGGCCCTGAAATGGAGTGGCGGCCCGTCCGCGGCGACCTCTGCGC
AGTAATACAGCTCGCACCGGGACCCCGACGCGGCCACGCCGTAAAACACC
CAACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCGCTGAACTTAA
GCATATCAATAAGCGGAGGAGTCATAGCTGGTTT

value
-

ISHSIRS IS IS SIS IS B SR S S S )

Hinh 3.8 Két qud so sanh mite dé tuwong dong ciia mau nam BB1 véi cac mau
Beauveria bassiana dwa trén co so dir liéu NCBI

MZ754443 Beauveria bassiana
OKO036438 Beawuveria bassiana

- OQ618225 Beoauveria bassiana
oQ618226
oQ618227
g9 — NR151832 Beauveria vermiconia
100 _[ [ NRO77147 Beauveria caledonica
a3 |—j NR111601 Beauveria armorpha
31 NR111598 Beauveria pseudobassiana
i NR111697 Beauveria australis
o | (KU994837 Beauveria medogensis
T 40 |— NR111596 Beauveria asiatica

NR111599 Beauvaria varroae

NR111600 Beauverla kipukae

KYAOQ7777 Cordveeps milirarts
I Outgroup
NR137117 Ceaordyeeps mngyiaensis

Hinh 3.9. Cay phan logi thé hién mai lién quan gia mdu nam BB1 (0Q618225) vsi
cac lodi gan gui dya trén trinh ty gen ITS1-5.8S-1TS4 rRNA.
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(Cay phat sinh loai diroc xay dung theo mo hinh cza Tamura (1992) [236]. Udc luwong
so nucleotide thay thé khi co su dgt bién va sai léch G + C Ién bang phan mém Mega
7.0 cia Kumar (2016)[132] sau nhiéu lan sir sdap xép dit liéu bang Clustal W. Nhom
ngoai Cordycepts militaris, Cordyces ningxiaensis va trinh ty tham chiéu duroc tdi vé
tir Genbank).

Mau nim BB1 thudc loai Beauveria bassiana— mot loai ndi tiéng phong trur
nhiéu loai cdn tring gay hai néng nghiép [153, 228]. D3 c6 rat nhiéu san pham thubc
trir su sinh hoc thuong mai dua trén B. bassiana ding ky dé str dung trong phong trir
sinh hoc cac loai con tring gay hai cy trong khéac nhau [153].

Két luan ndi dung 1: di tuyén chon duoc mau nim tim P. lilacinum PB1 va
mau ndm B. bassiana BB1 c6 kha ning ki sinh manh rép sap hai ré cay ho tiéu.

3.2. ANH HUONG CUA MOT SO YEU TO SINH THAI PEN NAM KY SINH
REP SAP HAI RE CAY HO TIEU

3.2.1. Anh hwéng ciia mot s6 ki thuit canh tac ho tiéu dén mat d6 nim ky sinh
trong dat ving ré cay hd tiéu ¢ diéu kién dong rudng

Mat d6 cao caa nam Ky sinh con tring trén dong rudng co thé gitp phong trir quan
thé con tring gay hai va giam tac dong tiéu cuc cia ching xudng dudi ngudng gay hai
kinh té [97]. Tuy nhién, mat do cua ching chiu anh huong cua cac yéu to khi hau, moi
truong song, tinh chat dat, loai thyuc vat va cac bién phap canh tac thyc hanh néng nghiép
[66]. Xac dinh cac yéu t6 1am ting mat d6 ctia nAm ky sinh con tring trén dong ruéng co
vai tro rat quan trong dé phong trir su hai dat dwoc hiéu qua cao. Hién nay, ¢4 rat nhiéu ki
thuat canh tac néng nghiép khac nhau dang dugc 4p dung trong san xuat ho tiéu ¢ tinh
Pak Lik [13]. Vi vay, nghién ciu thyc hién danh gia anh huéng ciia mot s6 yéu té canh
tac dén mat do bao tir cia 3 chi nam ky sinh cn tring Metarhizium spp., Beauveria spp.
va Purpureocillium spp. trong dat viing ré cay ho tiéu tai Dak Lik.

*Anh hwong Cia phirong thirc trong dén mdt dé bao tir nam ky sinh con tring
trong dat ving ré cay ho tiéu

Mat d6 ndm ki sinh con tring trong dat viing ré cay hd tiéu co sy khac biét co y
nghia théng ké khi 4p dung phuong thic canh tac trong thuan véi trdng xen voi ca phé
& tat ca cac dia diém nghién cau (Bang 3.14).

Bang 3.14 cho thay: mat d6 nam Metarhizium spp. co trong dat ving ré tai vuon
cay ho tiéu xen canh véi cay ca phé cao hon c6 ¥ nghia théng ké (P<0,05) so Vi vudn
cay ho tiéu trong thuan & ca 3 dia diém nghién cau. Trong d6, mat d6 Metarhizium
spp. trong dat vuon trong hd tiéu xen voi ca phé tai thanh phdé Budn Ma Thuot dat
(15,34x10" bao ti/gam dat) cao gap hon 2 1an so véi vuon trong thuan ho tiéu
(7,23x10" bao tir/gam dat). Tuwong tu, mat do Metarhizium spp. trong dt vuon trong
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hd tiéu xen véi ca phé tai huyén Krong Ning va Cu Kuin 1an luot dat 14,81x10" va
15,00 x10* (bao tir/gam dat) cling cao gap hon 2 14n so véi vudn trong thuan hd tiéu
tuong tng dat 6,73x10! va 6,83 x10! (bao tir/gam dat).

Bing 3.14. MGt @6 nam Metarhizium spp., Beauveria spp. va Purpureocillium spp. ¢
cdc phwong thire trong ho tiéu khdac nhau (x 10* bao tir/gam dat)

Phuong thirc Metarhizium spp. Beauveria spp. Purpureocillium spp.

trong BMT KN CK BMT KN CK BMT KN CK

Ho tieu-caphé 15,34 14,81 1500° 8,81* 8,11* 9,11* 1563% 16,56 20,07

Ho tiéu-thuan  7,23° 6,73 6,83 648" 541> 590° 741> 796> 10,19°

F value 6,12 6,72 7,24 22,24 458 9,29 15,74 13,34 12,48
Pr>F 0,0250 0,0197 0,0161 0,0002 0,0481 0,0077 0,001 0,002 0,003
P * * * ** * * ** * *

Ghi chu: *: khéc biét c6 y nghia thong ké ¢ mirc P<0,05; cac chir cai giong nhau theo sau gia
tri trung binh trong ciing 1 cét thé hién sir khac biér khéng c6 ¥ nghia theo phdn hang Duncan
(Duncan’s Multiple Range Test); BMT: Bubn Ma Thugt, KN: Kréng Nang, CK: Cu Kuin.

Bang 3.14 ciing cho thay mat do nam trang Beauveria spp. trong dat ving ré ¢
vuon cay hd tiéu xen canh véi cay ca phé cd su khac biét c6 ¥ nghia thong ké so véi
vuon cy ho tiéu trong thuan ¢ mutc ¥ nghia (P<0,05) & tat ca cac dia diém diéu tra. Cu
thé: mat do Beauveria spp. trong dat ving ré cay hod tiéu ¢ vuon trong xen véi ca phé
dat 8,81 x 10! bao ta/gam dét (tai Budbn Ma Thuot), dat 8,11 x 10* bao tir/gam dit (tai
Krong Ning), dat 9,11x10" bao ta/gam dat (tai Cu Kuin) cao hon c6 ¥ nghia thong ké
& 50 véi vuon ho tiéu trong thuan chi dat 6,48x x 10! bao tir/gam dét (tai Buén Ma
Thuot), 5,41 x 10! bao tir/gam dit (tai Krong Ning) va 5,90 x 10! bao tir/gam dét (tai
Cu Kuin).

Tuong tu, Bang 3.14 cho thdy mat do nam tim Purpureocillium spp. trong dat
viing ré ho tiéu & vuon tréng xen ho tiéu voi ca phé tai Budn Ma Thuot (15,63x10* bao
tir/gam), tai Krong Nang (16,56x10* bao ti/gam), tai Cu Kuin (20,07x10* bao tir/gam)
cao gap khoang 2 lan so véi vuon hd tiéu trong thuan o tat ca 3 dia diém nghién cau
lAn Tuot chi dat 7,41; 7,96; 10,19 x 10 (bao tir/gam)

Nhu vy, trong xen ho tiéu voi ca phé c6 anh huong tich cuc dén mat do
Metarhizium spp., Beauveria spp. va Purpureocillium spp. trong dat vang ré cay ho tiéu.
Nguoc lai, trdng thuan ¢ anh huong tiéu cuc dén mat do Metarhizium spp., Beauveria
spp. va Purpureocillium spp. trong dat ving ré cay ho tiéu. Két qua nay trudc hét cd thé
do viéc ap dung hé théng xen canh dan dén sy gia ting lwong tan du thuc vat bi phan huiy
trong dét [166]. Bdng thoi, cac loai ré khéc nhau caa cac loai cdy trong khéc nhau tao ra
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nhiéu dich tiét hon, c6 thé cung cap nhiéu chat dinh dudng dé hap thu hon cho sy phat
trién cuia cac nhdm nam ky sinh con tring [270].

*Anh hwong cua logi try dén mdt dg bao tir ndm ky sinh cén tring trong dat
vling ré cay ho tiéu

Mat d6 cua nam ki sinh con trung trong dat ving ré cay hd tiéu ¢ hau hét cac
dia diém nghién ciru déu khéc biét c6 y nghia thong ké khi ap dung loai tru chét so véi
try cay song dé trong ho tiéu. Két qua nghién ciru dugc trinh bay trong Bang 3.15

Bing 3.15. MGt dé nam Metarhizium spp., Beauveria spp. va Purpureocillium spp. ¢
cdc vieon sir dung logi tru khdc nhau (x 10t bao tir/gam ddt)

Metarhizium spp. Beauveria spp. Purpureocillium spp.
Loai tru

BMT KN CK BMT KN CK BMT KN CK

Trusong 11,68 10,22° 11,48 9,26° 10,56* 8,59* 22,22% 18,70 23,072

Truchét 344> 581° 759 374> 322° 378> 8150 974 11,11

F value 2091 7,08 124 2285 44,78 29111098 595 7,17

Pr>F <0,01 0,02 0,28 <0,01 <0,01 <001 0,04 0,03 0,02

P ** * ns *%x ** ** * * *

Ghi chi: **: khac biét cé y nghia thong ké ¢ mirc P<0,01 *: khac biét ¢é y nghia thong ké o
mirc P<0,01; ns: khong khac biét co ¥ nghia thong ké; cac chi cai giong nhau theo sau gid tri trung
binh trong cung 1 cét thé hién sw khac biét khéng cé v nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test); BMT: Budn Ma Thugt, KN: Krong Nang, CK: Cu Kuin.

Bang 3.15 cho thay tai Bubn Ma Thudt, mat d6 Metarhizium spp. trong dat
vuon trong ho tiéu sir dung tru cdy song dat (11,68 x 10 bao ti/gam dat) cao gap hon
3 1an so vé&i vuon trong ho tiéu sir dung tru chét (3,44 x 10 bao tir/gam dat). Tai huyén
Krong Niang, mat do Metarhizium spp. trong dat vang ré ¢ vuon trong ho tiéu si dung
try cdy séng dat (10,22 x 10! bao tir/gam dat) cao gap gan 2 lan so voi vuon sir dung
try chét (5,81 x 10! bao ti/gam dat). Twong tw, tai huyén Cu Kuin, mat do
Metarhizium spp. trong dat ving ré & vuon trong hd tiéu sir dung tru cdy song dat
11,48 x 10! bao tir/gam trong khi ¢ vuon trong ho tiéu sir dung tru chét mat ¢6 nhém
nim nay chi dat 7,59 x 10! (bao tir/gam dat).

Bang 3.15 ciing cho thay mat do Beauveria spp. trong dat vuon trong ho tiéu sir
dung tru cdy song tai thanh phd Budn Ma Thudt va huyén Cu Kuin lan luot dat
9,26x10" va 8,59x10 (bao tir/gam dét) cao gap hon 2 1an so véi vuon tréng ho tiéu st
dung tru chét twong ng 1a 3,74x10" va 3,78 x10! (bao ti/gam dat). Hon nita, mat do
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bao tir Beauveria spp. trong dat vuon trong hd tiéu st dung tru cay séng tai huyén
Krong Ning dat dén 10,56x10! (bao tir/gam dat) cao gap gan 3 lan so véi vuon sir
dung tru chét chi dat 3,22x10* (bao tir/gam dat).

Tuong tu, mat &6 Purpureocillium spp. trong dat ving ré & nhimg vuon hd tiéu
sir dung try cdy séng tai Budn Ma Thuot, Krong Nang va Cu Kuin 1an luot dat (222,2;
187,0 va 230,7 bao tir/gam) cao hon c6 nghia thong ké so voi vuon st dung tru chét
(81,5; 97,4 va 111,1 bao tir/gam).

Nhu vay, st dung cay tru séng trong san xuat ho tiéu c6 anh huéng tich cuc dén
sur gia ting mat do bao tir cia ndm Ky sinh ¢on trung trong dat vung ré. St dung cay
séng 1am tru ho tiéu cling dong nghia vdi viée ting luong tan du thuc vat, ting dich
tiét cay trong cung cap nguén dinh dudng cho ndm Ky sinh con tring phat trién ting
cao mat do tuong tu phu hop vaéi ly giai khi danh gia anh huong cua phuong thic xen
canh cay ho tiéu voi ca phé dén mat do nam ki sinh con tring.

* Anh hwong Ciia phdn bén dén mdt do bao tir nam ky sinh cén tring trong dat
vling ré cay ho tiéu

Ap dung ché d6 phan bon khac nhau thuong anh huong khac nhau dén su da
dang cua cac loai sinh vat séng trong dat cua mdi hé sinh thai ndng nghiép [235]. Két
qua danh gia su khéac biét vé mat d6 caa 3 chi nam ki sinh cén triing trong dat ving ré
cay ho tiéu tai cac dja diém nghién ctu khi 4p dung loai phan bon hiru co va phin bon
hiru co dugc trinh bay trong Bang 3.16.

Bing 3.16. Mdt dé ndam Metarhizium spp., Beauveria spp. va Purpureocillium spp. ¢
cdc vieon dp dung phéan bon khdc nhau (x10* bao tir/gam ddt)

Metarhizium spp. Beauveria spp. Purpureocillium spp.
Phan bon

BMT KN CK BMT KN CK BMT KN CK

Hitu co 83,33 81,63% 99,70* 79,487 7556* 97,85 87,63 64,48 104,15?
Héahoc 3,78° 2,74 3,19 2,89® 2,00 256° 14,15 13,89° 16,56°

Fvalue 9,68 6,32 14,11 2399 12,03 5155 13,33 8,15 24,28
Pr>F 0,0067 0,0230 0,0017 <0,001 0,0032 <0,001 0,02 0,11 <0,001

P ** * * ** ** ** * * **

Ghi chu: cac chir cai giong nhau theo sau gia tri trung binh trong cing mét cét thé hién suw
kh&c biét khong co y nghia theo phdan hang Duncan (Duncan’s Multiple Range Test); ); BMT: Bubn
Ma Thuét, KN: Krong Nang, CK: Cu Kuin.

Két qua nghién cau (Bang 3.16) cho thiy loai phan bon sir dung trén ruong tiéu
anh hudng co y nghia thong ké dén mat do nim ky sinh con tring c6 trong dat ving ré
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cay hd tiéu & tat ca cac dia diém nghién ciu. S6 lwong bao tir Metarhizium spp. trong
mdi gam dat ving ré cay ho tiéu & ruong chi sir dung phan bon hitu co dat 833,3 bao tur
gap 22 1an so vai vaon hod tiéu sir dung phan bén héa hoc chi dat 37,8 bao tir (tai Budn Ma
Thudt). Mat d6 chi nAm nay tai Krong Ning ¢ rudng bon hoan toan phan hitu co ciing dat
dén 816,3 bao ti/gam cao hon 30 1an so vai rudng chi sir dung phan héa hoc (27,4 bao
ter). Tai Cu Kuin, mat d6 Metarhizium spp. ¢6 trong mdi gam dat ving ré & vuon cay ho
tiéu ap dung hoan toan phan hiru co 997,0 (bao tir) so vai vuon ap dung hoan toan phan
héa hoc 31,9 (bao tir) chénh léch nhau 1én dén 31 lan. Mat d6 Beauveria spp. trong dat
vuon su dung phén hiru co tai so véi vaon sir dung phan bon hoa hoc tai Bubn Ma Thuot
cao gap 27 lan, tai Krong Nang cao gap 37 lan va tai Cu Kuin cao gip 37 lan. Tuong tu,
mat do Purpureocillium spp. trong dat ving ré & nhimg vuodn ho tiéu sir dung phan bén
hitu co tai Budn Ma Thuét, Kréng Nang va Cu Kuin 14n luot dat (876,3; 644,8 va 10415
bao ti/gam) cao hon co nghia thong ké so véi vuon st dung tru chét (141,5; 138,9 va
242,8 bao tu/gam).

Theo Clifton va cs (2015) [66] mat d6 cua nam Ky sinh con tring twong quan
thuan véi dat nhan dugc phan hiru co. Klingen va cs (2002) [124] giai thich rang phan
hitu co cung cap diéu kién thuan loi cho nam Ky sinh con tring phat trién nhu mé thuc
vat dd phan huy 1am gi4 thé cho soi nAm hoic lam ting mat do cua con tring song
trong dat va do d6 1am phong pha ki chu cho chdng ki sinh.

* Anh hiong cua thuoc trir dich hai dén mdt dg bao tir nam ky sinh con tring
trong dat ving ré cay ho tiéu

Trong thuc té, ndng dan trong hd tiéu tai Dk Lik thuong xuyén st dung thube
trir dich hai hda hoc dé phong trir cac loai dich hai cay hé tiéu nhu nAm gy bénh chét
nhanh, chét cham, tuyén tring, rép sap hai ré dé do vao trong dét viing ré cay ho tiéu.
Pay 1a moi truong séng cia cac loai nam ki sinh con tring. Vi vay, nghién cau thyc
hién danh gia anh huong cua bién phap ap dung thudc hda hoc trir nAm bénh dén mat
d6 nam Ky sinh con triung trong dat ving ré cay ho tieu. Két qua nghién ctu dugc trinh
bay trong Bang 3.17.

Két qua nghién ctru Bang 3.17 cho thay thudc trir nAm anh huéng tiéu cuc co y
nghia théng ké dén mat do nam ky sinh con tring trong dat ving ré cay ho tiéu. Mat
d6 Metarhizium spp. & cac vuon hd tiéu khong sir dung thudc trir nam tai thanh phé
Budn Ma Thudt, huyén Krong Ning va huyén Cu Kuin cao hon twong ¢ng gip khoang
38 lan, 24 1an va 22 1an so véi vuon ho tiéu khong st dung thudc trir nAm bénh. Tuong
tu, mat do nam Beauveria spp. trong dat ving ré cay ¢ vuon cay hod tiéu khéng sir
dung thudc trir nAm bénh ciing cao hon nhiéu lan so voi vudn hé tiéu ¢é st dung thude
trir nAm bénh. Trong do, tai thanh phd Budn Ma Thudt cao hon 23 1an, tai huyén
Krong Niang cao hon 14 1an va huyén Cu Kuin cao hon 18 lan. Tuong ty, mat
Purpureocillium spp. & cac vuon hd tieu khong st dung thude trir nam tai thanh phd
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Bu6n Ma Thudt, huyén Krong Ning va huyén Cu Kuin cao hon twong @ng gip khoang
10 1an, 6 1an va 12 1an so voi vuon ho tiéu khong sir dung thudc trir nAm bénh.

Bing 3.17. Mdt @3 nam Metarhizium spp., Beauveria spp. va Purpureocillium spp. &
cdc vieon ¢6 va khong sir dung thuéc trir nam (x10t bao tir/gam ddt)

Sir dung Metarhizium spp. Beauveria spp. Purpureocillium spp.

thuéc

héahec gyt kKN Cck BMT KN  CK BMT KN  CK
trir nam

Khong 36,37% 24,44* 28,48* 14,000 14,56* 14,85* 41,44* 34,52* 38,072
Co 0,96> 1,04 1,30° 0,59 1,04>  0,81° 4,00° 563 3,11°

Fvalue 4506 114,63 9953 19,16 81,64 32,07 49,38 54,06 51,30
Pr>F <0,001<0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

P ** ** ** ** ** ** ** ** **

Ghi chu: **: khac biét ¢6 y nghia thong ké ¢ mirc P<0,01; cac chéi cai giong nhau theo sau
gia tr trung binh trén ciing mét cét thé hién si khac biér khéng c6 y nghia theo phdn hang Duncan
(Duncan’s Multiple Range Test; ); BMT: Bubn Ma Thugt, KN: Kréng Nang, CK: Cu Kuin.

Tang cuong tham canh, st dung qua muc thude hoa hoc dé trir dich hai trong
san xuat ndng nghiép gay anh huong tiéu cuc dén tinh da dang cua cac loai sinh vat
trong hé sinh thai néng nghiép. Tinh hinh dich bénh chét nhanh, chét cham trén cay hé
tiéu tai Pak Lik trong nhitng nim qua da khién lwong thudc trir nam bénh &p dung vao
trong dét ting cao. Theo Baémaga va cs (2020) [48] thudc trir nAm 1am giam tinh da
dang di truyén trong dat, dan dén han ché hoat dong cia cac enzyme trong dat.

Két qua trong nghién ctu nay phu hop véi khang dinh thuéc hoa hoc trong
phong trir ndm bénh hai cay trong anh huong bat lgi ¢én nam ky sinh con triing cua
mot s6 nghién ctru nhu Celar va Kos (2016) [61]; Fiedle va Sosnowska (2017) [81];
Litwin va cs (2020) [140]. Tuy nhién, theo Clifton va cs (2015) [66], thudc trir nAm
khong anh huong dén mat do nam ky sinh con tring trong dat. Su khéc biét nay c6 thé
do thudc trir nAm c6 anh hudéng dén ndm Ky sinh con tring hay khéng con phu thudc
vao loai va ndng d6 cua thude d6 duoc ap dung vao trong dat [140].

Nhw vdy, mat do cta ca 3 chi nim Metarhizium spp., Beauveria spp. va
Purpureocillium spp. trong dat ving ré cay ho tiéu trong ho tiéu chiu anh huong tich
cuc khi trong xen ho tiéu véi ca phé, sir dung cay séng 1am try ho tiéu, s dung phan
bon hitu co va khong sir dung thudc trir nAm trong vuon hd tiéu; chiu anh huong tiéu
cuc khi trong thuan hé tiéu, st dung xi mang 1am try, sir dung hoan toan phan bon vo
co Va thudc trir nam trong vuon ho tiéu.
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3.2.2. Anh huéng ciia cic yéu t6 sinh thai dén miu nam ky sinh rép sap ho tiéu da
tuyén chon trong diéu kién phong thi nghiém

3.2.2.1. Anh huéng ciia méi truwong nudi cdy dén mau nam ky sinh rép sap hai ré ho
tiéu da tuyén chon

MGt trong nhitng yéu cau chinh dé thuong mai mau vi sinh vat duoc lya chon lam
tac nhan phong trir sinh hoc 1a ching cé thé dé dang sinh truong, phat trién trén moi
trrong nhan tao [36, 103]. Do vay, nghién ctu lya chon duogc loai moi truong thich hop
nhat cho kha ning nay mam, sinh truéng, sinh bao tir, kha ning gay bénh di véi loai con
tring gay hai myc tiéu cia mdi mau nam ky sinh con tring 14 rat can thiét.

* Anh hwong cua yéu té méi truong nudi cdy dén khd ndng ndy mam cia mau ndm ky
sinh rép sap hai ré hé tiéu da tuyén chon

Két qua nghién cau cho thdy méi truong nhan tao anh hudng cé y nghia thong ké
(P<0,01) dén ty I¢ nay mam caa mau P. lilacinum PB1 (Bang 3.18) va mau B.
bassiana BB1 (Bang 3.19).

Bing 3.18. Ty 1é ndy mam ciia mdu ndm PBI1 & cdc méi trwong khdc nhau

Cong thirc Ty 1¢ ndy mam (%) AUDPC

(Moi trwomg) 12 gir 24 i 36 givi 48 i 60 giy 72 givy

CT1 (PDA) 67,20 93,60 98,00 98,60 98,60 98,60  235,85°
CT2 (CDA) 21,80 59,20 71,40 7560 7560 75,60  165,25°
CT3(SDAY3) 41,40 7200 81,40 8160 81,80 81,80 185,45"

CT4 (SDAY+K) 61,20 93,80 97,20 98,40 99,20 99,20 234,507

F value 58,096
Pr>F <0,001
CV (%) 4,90
o) ok

Ghi chl: **: khac biéz ¢6 y nghia 6 mire p < 0,01; trong ciing mét ct, c&c chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biéz khdng c6 ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.18 cho thay, kha ning nay mam cua bao tir mau P. lilacinum PB1 cao nhat

trén PDA va mdi trudng SDAY+K, tiép theo 1a méi truong SDAY3 va thap nhat trén moi
truong CDA. Chi s6 AUDPC ty Ié nay mam cua PB1 tai 72 gio sau cdy ¢ moi trudng
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PDA va SDAY+K lan luot dat 235,85 va 234,50; & moi truong SDAY?3 dat 185,45; & mdi
tredng CDA chi dat 165,25, Tai 48 gid sau cdy, ty 16 nay mam cua P. lilacinum PB1 dat
gié tri toi da trén méi truong PDA (98,60%) va méi trudng CDA (75,60%). Trong khi do,
ty 16 nay mam cua P. lilacinum PB1 dat gi4 tri toi da trén méi truong SDAY3 (81,80%)
va méi truong SDAY+K (99,20%) tai thoi diém 60 gid sau cdy. Két qua nghién ctu nay
trong dwong v6i nghién cau cua Kiewnick (2006) khang dinh mau Paecilomyces
lilacinus 251 cho ty 1& nay mam trén méi trudng PDA cao hon so véi SDA.

Bing 3.19. Ty Ié ndy mam ciia mdau ndm BB1 ¢ cdc méi truong khdc nhau

Cong thirc Ty 1& néy mam (%)
AUDPC

(Moi trwong) 12 gio 24 i 36gidi 48 giv 60 gid 72 givr

CT1 (PDA) 42,40 72,40 95,80 98,60 98,40 98,40 217,80°
CT2 (CDA) 26,20 58,20 71,20 72,00 72,00 72,00 161,25°
CT3 (SDAY3) 28,20 70,20 81,80 83,60 8360 83,60 187,55°
CT4 (SDAY+K) 38,80 72,80 9520 97,80 97,80 97,80 215,957

F value 31,106
Pr>F <0,001
CV (%) 5,20
o) *k

Ghi chl: **: khac biéz ¢6 y nghia 6 mike p < 0,01; trong ciing mét cét, c&c chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 y nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.19 cho thay ty 18 nay mam cua bao tir mau B. bassiana BB1 dat gia tri
cao nhét trén PDA va méi truong SDAY+K, tiép theo 1a méi truong SDAY3 va thap
nhét trén moi truong CDA. Chi s6 AUDPC ty 1é nay mam cua BB1 tai thoi diém 72
gio sau cay & moi truong PDA va SDAY+K lan luot dat 217,80 va 215,95; & moi
truong SDAY3 dat 187,55 va mdi truong CDA chi dat 161,25. Thoi diém ty 18 nay
mam cua B. bassiana BB1 dat gi tri toi da trén moi truong PDA (98,60%) va moi
truong CDA (75,60%) tai 48 gior sau cdy. Két qua nghién ciru cia Ahmad va cs (2016)
[36] khi nghién ctru anh hudng cia méi trudng nhan tao dén ty 1é nay mam cia miu B.
bassiana B2 (phan lap tir dat trong cay hanh nhan) va B. bassiana B4 (phan lap tir dat
trong cay mui tay) thuoc Syria khing dinh méi truong PDA cho ty 18 nay mam & thoi
diém 24 gio sau cdy cao nhat so véi cac méi truong PSA, bot bip, bot gao, bot mi.
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* Anh hwong cua yéu té méi trwong nudi cdy dén khd ndng ting trirong ciia mau nam
ky sinh rép sap hai ré ho tiéu da tuyén chon

Két qua nghién ciru ciing cho thay khi nudi cay trén méi truong khéc nhau kha
ning ting trudng cua mau P. lilacinum PB1 (Bang 3.20) va B. bassiana BB1 (Bang
3.21) khac biét co y nghia théng ké (P<0,01).

Bing 3.20. Bdn kinh khudn lac cia PBI Khi nudi cdy & cdc méi trieong khdc nhau

Bén kinh khuén lac (mm)
Cong thirc

1 5 10 15 20 Trung AUDPC

(Moi truong)
ngay ngay ngay ngay ngay binh/ngay

CT1 (PDA) 4,12 14,04 2458 34,56 44,42 2,10 407,972
CT2 (CDA) 268 6,68 11,34 14,/0 16,84 0,72 174,32¢
CT3(SDAY3) 390 13,74 23,30 31,34 40,58 1,90 375,58
CT4 (SDAY+K) 3,90 14,22 24,00 3510 44,08 2,08 406,39°

F value 586,774
Pr>F <0,001
CV (%) 3,04
p ok

Ghi chl: **: khac biéz ¢é y nghia & mike p < 0,01; trong ciing mét cét, c&c chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 y nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.20 cho thay P. lilacinum PB1 da tuyén chon c6 téc d6 tang truong cao
nhat & ca hai moi truong PDA va SDAY+K, sau do6 trén mdi trudng SDAY3 va thap
nhat trén moi trudng CDA. Chi s6 AUDPC ban kinh khudn lac mau P. lilacinum PB1
trén moi truong PDA dat 407,97 va trén moi truong SDAY+K dat 406,39 cao honco y
nghia théng ké so véi trén moi truong SDAY3 dat 375,58, trén moi truong CDA chi
dat 174,32. Sau cdy 20 ngay, ban kinh khuan lac P. lilacinum PB1 trén méi trudng
PDA dat 44,42 mm, trén moi truong SDAY+K dat 44,08 mm, trén moi truong SDAY3
dat 40,58 mm va trén mdi CDA chi dat 15,84 mm. Téc do ting truang trung binh trén
moi truong PDA dat 2,10 mm/ngay, trén moi truong SDAY+K dat 2,08 mm/ngay, trén
moi trrong SDAY3 dat 1,90 mm/ngay va trén moi truong CDA chi dat 0,72 mm/ngay.
Kha nang sinh truéng cua mau nam PB1 trong nghién ciru nay cao hon so véi mau P.
lilacinum PL1 phéan lap tir ruong thi nghiém tai Dai hoc Néng nghiép Anhui, Trung
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Quéc bai Liu va cs (2021) [143] cho két qua trén mdi truong PDA mau P. lilacinum
PL1 dat ban kinh khuan lac khoang 23 mm sau 12 ngay nudi cy.

Bing 3.21. Ban kinh khudn lac BB1 khi nudi cdy & cdc méi truong khéc nhau

Ban kinh khuén lac (mm)

Cong thirc

1 5 10 15 20 Trung AUDPC

ngdy ngay Ngay ngay ngay binh/ngay

(Moi truong)

CT1 (PDA) 2,88 12,82 2286 31,82 44,08 2,08 382,952
CT2 (CDA) 2,64 6,42 10,44 13,12 16,24 0,69 160,47¢
CT3(SDAY3) 2,74 11,72 1928 30,26 39,42 1,85 345,87P

CT4 (SDAY+K) 266 11,52 1896 31,06 39,60 1,86 348,66"

F value 739,115

Pr>F <0,001

CV (%) 2,68
o) *x

Ghi ch: **: khac biéz ¢é y nghia 6 mikc p < 0,01; trong ciing mét cét, cac chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 y nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.21 cho thay miu B. bassiana BB1 ting truéng manh nhat trén moi
truong PDA, tiép dén trén 2 mdi truong SDAY3 va SDAY+K, yéu nhat trén moi
truong CDA. Chi s6 AUDPC sau 20 ngay nudi cy caa ban kinh khuan lac BB1 trén
cac loai méi truong khac biét c6 y nghia théng ké & mic y nghia (P<0,01). Trong do,
chi s6 AUDPC dat gi4 tri cao nhat & moi truong PDA (365,40), tiép theo 1a trén 2 moi
truong SDAY3 va SDAY+K lan luot dat (345,87 va 348,66), thap nhat trén moi
truong CDA chi dat 160,47. Sau 20 ngay nudi cdy, ban kinh khuan lac BB1 trén mai
truong PDA dat 44,08 mm véi téc do ting trudng trung binh/ngay dat 2,08 mm, trén
moi truong SDAY3 dat 39,42 mm véi toc do ting truong trung binh/ngay dat 1,85
mm, trén moi trudng SDAY+K dat 39,60 mm véi toc do ting truéng trung binh/ngay
dat 1,86 mm, trén moi trudng CDA chi dat 16,24 mm voi toc do tang truong trung
binh/ngay chi dat 0,69 mm. Két qua nghién ciu cho thdy anh huong ciia méi trudong
nudi cdy dén kha ning ting truong ctia mau B. bassiana BB1 trong nghién ctu nay
twong duong voi mau B. bassiana B2 trong nghién ctiru caa Ahmad va cs (2016) [36],
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B. bassiana BR3 trong nghién ctu cua Sabbour va cs (2018) [208] déu ting truong
manh nhat trén moi trudng PDA. Tuy nhién, két qua nghién ciru nay khac biét so voi
mau B. bassiana B4 c6 kha ning ting trudng manh nhét trén méi trueong bot ngd [36],
cac mau B. bassiana (BNBCRC, BPMC, B14841, B16041, B14532) tiang truéng manh
nhét trén moi truong CDA [190]; B. bassiana BP1.1 lai ting truong manh nhat trén
moi truong SDA va SDAY [71].

* Anh hirong cua yéu té méi truong nudi cay dén khd ndng sinh bao tir ciia mau nam
ky sinh rép sap hai ré hé tiéu da tuyén chon

Mai truong nudi cdy khac nhau anh huong cé y nghia théng ké (P<0,01) dén kha
ning sinh bao tir cuia mau tim P. lilacinum PB1 va mau niam tring B. bassiana BB1
(Hinh 3.10).

! a a )
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Hinh 3.10. Anh huong ciia méi truong nudi cdy dén kha néing sinh bdo tir ciia mdu nam
tim PBI (A) va mdu ndm trang BBI (B)

Trong d6, mau P. lilacinum PB1 sinh bao tir cao nhat trén ca 2 méi truong PDA
va SDAY+K, cao thir 2 trén moi truong SDAY3 va thap nhat trén moi truong CDA.
Mau B. bassiana BB1 sinh bao tir cao nhét trén méi truong PDA, cao thi 2 trén moi
truong SDAY3 va SDAY+K, thap nhat trén méi truong CDA. Két qua nghién ciu nay
tuong dong voi nghién ciu caa Ahmad va cs (2016) [36] khang dinh méi truong PDA 1
moi truong cho kha nang sinh bao tir cua B. bassiana B2 va B. bassiana B4 dat gia tri
cao nhat. Trong khi do, két qua nghién cau cia Petlamul va Prasertsan (2016) [190]
khang dinh mau B. bassiana BPMC cho s luong bao tir cao nhat trén méi truong CDA.
Camara va cs (2022) [58] khang dinh ca 5 miu B. bassiana phan lap duoc trong nghién
ctru ciia nhém tac gia déu cho kha ning sinh bao tir manh nhét trén méi truong SDA.

* Anh huong cua yéu té méi triong nudi cay den kha ndng ky sinh rép sap hai ré ho
tiéu da tuyén chon

Ca 2 mau niam Ky sinh con trung da tuyén chon P. lilacinum PB1 va B. bassiana
BB1 khi duoc nudi ciy trén cac méi trudng khac nhau da cho kha nang ky sinh rép sap
hai ré cay hd tiéu cua chung khéc biét c6 ¥ nghia thong ké (P<0,001). Két qua danh gia
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anh huong cua yéu té moi trudng nudi cay dén kha nang ky sinh rép sép hai ré ho tiéu
cia P. lilacinum PBI1 dugc trinh bay tai Bang 3.22, cia mau B. bassiana BB tai
Bang 3.23.

Két qua nghién ctu trong Bang 3.22 cho thay ty 16 rép sap chét sau 14 ngay lay
nhiém gay ra bai bao tr mau nam PB1 dat gia tri cao nhat khi nudi cay trén méi trudng
PDA va SDAY+K. Chi s6 AUDPC dién bién ty Ié rép chét sau 14 ngay xu ly bai bao
tor mau nim PB1 thu tir méi trudng PDA dat dén 894,44 va tir méi trudng SDAY+K
dat dén 874,44 cao hon c6 ¥ nghia thong ké tir méi truong SDAY3 (dat 690,56). Chi
s6 AUDPC nay dat gia tri thip nhat khi str dung bao tir PB1 nudi ciy trén moi trudng
CDA. Ty 1é rép chét tai thoi diém 3 ngay sau xtr Iy boi dich bao tr PB1 tir méi trudng
PDA va SDAY+K da dat > 50%, tai thoi diém 14 ngay sau xir 1y da dat > 95%. Trong
khi @0, ty 18 rép chét tai thoi diém 3 ngay sau xir Iy boi dich bao tr PB1 nudi cdy trén
moi truong SDAY3 dat 32,22%, trén moi truong CDA chi dat 23,33%; tai thot diém
14 ngay sau xur 1y boi dich bao tir PB1 nudi cay trén moi truong SDAY3 dat 81,11%,
trén moi truong CDA chi dat 68,89%.

Bing 3.22. Ty 1é rép sap hai ré ho tiéu bi chét béi dich bao tir mau nam PBI khi nudi
cdy trén cdc loai méi truong khdc nhau

Cong thire Ty 1€ chét (%)
o AUDPC
(Moi trwong)  1ngady 3ngdy 7ngay 1lngdy 14 ngay
CT1 (PDA) 0,00 55,56 70,00 85,56 98,89 894,442
CT2 (CDA) 0,00 23,33 44,44 61,11 68,89 565,00°

CT3 (SDAY?3) 0,00 32,22 57,78 68,89 81,11 690,56°

CT4 (SDAY+K) 0,00 52,22 72,22 81,11 96,67 874,442

F value 243,066
Pr>F <0,001
CV (%) 2,31
P *k

Ghi chl: **: khac biéz ¢6 y nghia 6 mike p < 0,01; trong ciing mét cét, c&c chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biét khdng c6 ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test)

Tuong tu, két qua nghién ciru Bang 3.23 cho thay ty 1é rép sap hai ré hd tiéu
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chét sau 14 ngay xu ly dich bao tt BB1 dat cao nhat khi nudi cay trén méi truong
PDA. Chi s6é AUDPC dién bién ty 1& rép chét sau 14 ngay xu |y bai dich bao tor mau
nim BB1 thu tir méi truong PDA dat dén 810,56 cao hon co ¥ nghia thong ké tir moi
truong SDAY+K (655,56), tir mdi trudng SDAY3 (561,67). Chi sé AUDPC dién bién
ty 1é chét sau 14 ngay xt Iy boi dich bao tr mau ndm BB tir méi truong CDA dat gia
tri thdp nhat (chi dat 503,33). Ty 18 rép chét tai thoi diém 14 ngdy sau xu 1y boi dich
bao tr BB1 thu tir moi truong PDA dat 98,89%, tir moéi truong SDAY+K dat 84,44%,
tor moi truong SDAY3 dat 77,78% va tir moi truong CDA chi dat 65,56%.

Bing 3.23. Ty 1é rép sdp hai ré ho tiéu bi chét béi dich bao tir mdu nam BB1 khi nudi
cdy trén cdc loai méi truong khdc nhau

Céng thire Ty 18 rép chét (%)

- ‘ AUDPC
(Moi trwong) 1 ngay 3 ngay 7ngay 1lngay 14 ngay

CT1 (PDA) 0,00 22,22 71,11 88,89 98,89 810,56%
CT2 (CDA) 0,00 10,00 42,22 58,89 65,56 503,33°¢
CT3 (SDAY?3) 0,00 20,00 46,67 56,67 77,78 561,67

CT4 (SDAY+K) 0,00 18,89 57,78 68,89 84,44 655,56°

F value 43,938
Pr>F <0,001
CV (%) 5,54
o) *k

Ghi chl: **: khac biéz ¢6 y nghia 6 mike p < 0,01; trong ciing mét cét, c&c chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test)

Nhw vy, ty 18 nay mam, kha ning sinh treéng, kha ning sinh bao tir va kha
nang Ky sinh rép sép hai ré ho tiéu cuia mau nam PB1 dat gi4 tri cao nhat khi nudi cay
trén 2 méi truong 12 PDA va SDAY+K, cia mau nam BB1 dat gié tri cao nhat khi nudi
cay trén moi truong PDA.

3.2.2.2 Anh hudng cua yéu té nhiér dé @én mdu nam ky sinh rép sap hai ré cay ho tiéu
dd tuyén chon

Viéc lva chon cac mau nam con tring gay bénh dua trén nhiéu dic diém bao
gom kha nang sinh trudong va nay mam nhanh & nhiét d6 twong wng véi nhiét do dia
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phuong noi cac mau phan Iap nay s& duoc sir dung l1a rat quan trong [271]. Nhiéu
nghién ctru di khang dinh nhiét d6 dong vai trd quan trong trong sy thanh céng cua
nim con tring vai vai trd 1a tac nhan sinh hoc trong phong trir dich hai tong hop [31,
131, 193]. Nhin chung, cac loai nim gy bénh con trang déu c6 thé chiu dyng trong
khoang nhiét do rong tir 0 dén 40°C [133]. Tuy nhién, m3i mau nam Ky sinh cdn tring
thuong yéu cau nhiét d6 téi vu khac nhau cho sy ndy mam cua bao tir, su sinh truéng
cua hé soi nAm, su hinh thanh bao tir va kha ning 1ay nhidm trén con tring gay hai
muc tiéu [31]. Vi vay, nghién ctru dé danh gia anh huong cuaa yéu té nhiét do dén mdi
mau nam ki sinh ¢6n tring 1a rat can thiét.

* Anh hwong cua yéu to nhiét do dén khd nang ndy mam cia mau nam ky sinh rép sap
hai ré hé tiéu da tuyén chon

Két qua nghién cau cho thiy nhiét do anh hudng c6 y nghia théng ké (P<0,01)
dén kha ning ndy mam cua mau nam P. lilacinum PB1 (Bang 3.24) va B. bassiana
BBL (Béng 3.25).

Bing 3.24. Ty 1é nay mam ciia mdu ndm PBI1 & cdc mirc nhiét do khdc nhau

Nhiét Ty 1¢ nay mam (%)
AUDPC

do (°C) 12giv 24gi0v 36giv 48giv  60gid 72 giv

20 0,00 1,50 23,30 39,80 83,10 83,10 94,63¢
22 15,50 29,50 45,50 55,40 84,20 84,20 132,23¢
25 68,30 91,90 96,80 96,80 96,80 96,80 232,432
27 74,40 94,50 94,50 98,40 98,40 98,40 236,102
30 75,70 95,80 95,80 96,60 96,60 96,60 235,48°
32 75,00 96,20 97,70 97,70 97,90 97,90 237,982
35 15,40 82,60 82,60 82,60 82,60 82,60 189,70P

F value 338,586

Pr>F <0,001

CV (%) 5,19
P ok

Ghi chl: **: khac biéz ¢6 ¥ nghia 6 mike p < 0,01; trong ctiing mét cét, cac chir cai giong nhau
theo sau gia tri trung binh thé hién s khac biét khéng c6 y nghia theo phdn hang Duncan

Bang 3.24 cho thiy ¢ tat ca cac nhiét do thir nghiém, mau P. lilacinum PB1 déu
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nay mam. Trong dé, ty 1&é nay mam dat cao nhat ¢ ca 4 mac nhiét do 25, 27, 30 va
32°C (chi s6 AUDPC tai 72 gio sau cdy lan luot dat 232,43; 236,10; 235,48 va
237,98). Tiép dén & muc nhiét do 35°C rdi dén muc nhiét d6 22°C véi chi s6 AUDPC
tai 72 gio sau ciy twong tmg dat 183,80 va 132,23. O muc 20°C, ty 1& bao tir nay mam
thap nhat (chi s6 AUDPC sau ciy 72 gio chi dat 94,63). Ty 1é nay mam caa mau P.
lilacinum PB1 dat muc tbi da tai 24 gid sau cdy & ca 4 muc nhiét d6 27°C, 30°C, 32°C
va 35°C lan luot dat 94,50%, 95,80%, 96,20% va 82,60%. G muc nhiét do 25°C, ty lé
nay mam cua mau P. lilacinum PB1 dat muc téi da (96,80%) sau 36 gio cay. O muac
nhiét d6 20°C va 22°C, ty I¢ nay mam caa mau P. lilacinum PB1 dat mirc t6i da sau 60
gio cay tuong Gmg dat 83,10% va 84,20%. Két qua nghién ciru nay kha twong ddng Voi
nghién cau cua Kiewnick (2006) [122] khang dinh trén moéi trudng PDA & muc nhiét
d6 28°C va 33°C ty I¢ nay mam cia mau P. lilacinum 251 dat gié tri cao nhat.

Bing 3.25. Ty Ié nay mam ciia mdau nam BB1 & cdc mirc nhiét dé khdc nhau

Nhigt Ty 1§ niy mam (%)

AUDPC

dd (°C) 12gi 24gid 36giv 48giy  60giy 72 giv

20 0,00 8,50 9,60 66,80 69,30 69,30 92,309
22 19,30 32,30 61,40 75,00 77,50 77,50 134,40°
25 52,40 67,60 95,10 95,10 95,10 95,10 183,332
27 56,80 74,90 96,30 96,30 96,30 96,30 187,25°
30 10,00 72,30 80,30 80,30 80,30 80,30 158,60P
32 7,60 51,40 43,80 43,80 43,80 43,80 89,509
35 0,00 0,00 0,00 0,00 0,00 0,00 0,00
F value 185,491
Pr>F <0,001
CV (%) 7,11
P *k

Ghi chl: **: khac biéz ¢6 y nghia 6 mike p < 0,01; trong ciing mét cét, c&c chir cai giong nhau

theo sau gia tri trung binh thé hién s khac biét khong c6 y nghia theo phdn hang Duncan.

Bang 3.25 cho thy kha ning ndy mam cia mau nam BB1 cao nhat & muc nhiét
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d6 25°C va 27°C vaéi chi s AUDPC sau ciy 72 gio lan lugt dat 183,33 va 187,25. Tiép
theo, & nhiét d6 30°C rdi dén 22°C véi chi s6 AUDPC tuong tng dat 158,60 va
134,40. O nhiét do 20°C va 32°C, kha niang nay mam cua BB1 thap nhat vai chi sb
AUDPC tuong ung chi dat 92,30 va 89,50. Két qua nghién ctu nay twong dong véi
Ahmad va cs (2016) [36] khang dinh mau B. bassiana B2 va B. bassiana B4 déu cho
ty 16 nay mam cao nhét & nhiét d6 25°C. Moldovan va cs (2022) [163] ciing khang
dinh miu B. bassiana CNMN-FE-01 cho ty 1é nay mam cao nhit ¢ nhiét 6 25°C.
Nghién ctu caa Parveen va Jeyarani (2023) [188] khang dinh ca 4 mau B. bassiana
(BB111), B. bassiana (BB112), B. bassiana (BB113) va B. bassiana (BB114) déu cho
ty 16 nay mam cao nhat tai muc nhiét do 25°C.

* Anh hirong cua yéu té nhiét dé den kha nding sinh truéng cia mau nam ky sinh rép
sap hai ré ho tiéu da tuyén chon

Nhiét d6 anh huéng c6 y nghia thong ké (P<0,01) dén ban kinh khuan lac cua
ca 2 mau nam da tuyén chon (Bang 3.26 va Bang 3.27).

Bdng 3.26. Ban kinh khuan lac ciia mau nam PB1 & cdc mike nhiét d9 khdc nhau

Nhiét Ban kinh khuén lac (mm)
’ AUDPC
dd(°C) 1ngady 5ngay 10ngady 15ngay 20ngay TB/ngay
20 2,69 6,14 9,85 12,59 15,00 0,53 152,01¢
22 2,95 6,66 10,74 12,63 14,61 0,56 155,95¢
25 3,65 12,10 22,50 32,29 40,95 1,72 377,58°
27 4,15 14,02 24,78 36,23 44,52 1,94 417,642
30 4,25 13,44 24,85 37,18 44 87 1,97 424,112
32 3,51 13,13 22,57 36,22 43,08 1,78 402,10°
35 3,53 10,81 22,32 31,36 41,08 1,71 372,76°
F value 2626,724
Pr>F <0,001
CV (%) 2,25
o) ok

Ghi ch: **: khac biér ¢é y nghia 6 mikc p < 0,01; trong ciing mét cét, cac chir cai giong nhau
theo sau gia tri trung binh thé hién su khac biér khdng c6 y nghia theo phin hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.26 cho thay mau P. lilacinum PB1 sinh truong nhanh nhét tai nhiét do
27°C va 30°C. Dién bién ban kinh khuan lac tai thoi diém 20 ngay sau cay c6 chi s6
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AUDPC lan luot dat 417,64 va 424,11 cao hon so véi c&c mic nhiét do con lai. Tai
muc nhiét d6 32°C, chi sé AUDPC cao thir 2 (402,10), tai méc nhiét do 35°C va 25°C
cao thur 3 lan luot dat 372,76 va 377,58. Chi s6 AUDPC thap nhit tai 20°C va 22°C
tuong tng chi dat 155,95 va 152,01. Két qua nghién ctru ciing 1am chat ché hon khang
dinh loai P. lilacinum c6 thé phat trién ¢ dai nhiét d6 rong tir 8°C dén 38°C va ting
truong toi wu trong khoang 26-30°C (dan theo Senthilkumar va cs, 2020) [219]. Két
qua nghién ctru caa Nguyen Thi va cs (2023) [177] khang dinh mau P. lilacinum PL1
phan 1ap tir xac bo phan trén cdy sin tai Tay Ninh, Viét Nam sinh trudng trién téi vu ¢
2 mirc nhiét @6 la 30 va 35°C.

Bdng 3.27. Ban kinh khudn lac ciia méau nam BB1 & cdc mirc nhiét do khéac nhau

Nhiét Ban kinh khuan lac (mm)
A 0 AUDPC
a(°C) 1 ngay 5ngay 10ngay 15ngay 20ngay TB/ngay
20 2,70 6,40 10,17 12,95 16,25 0,58 158,46°
22 2,72 6,67 11,10 15,31 19,70 0,72 183,42°
25 291 11,60 20,28 31,28 43,75 1,72 367,19°
27 292 11,71 20,87 31,43 44,29 1,74 372,232

30 2,66 6,09 9,11 10,84 14,36 0,50 137,95¢

32 2,53 3,09 3,65 4,15 4,64 0,09 54,14¢
F value 3995,835
Pr>F <0,001
CV (%) 3,05

P *k

Ghi chl: **: khac biér ¢6 y nghia 6 mike p < 0,01; trong ciing mét cét, c&c chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 ¥ nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.27 cho thady mau nam BB1 c6 kha ning sinh trudng nhanh nhit tai nhiét
d6 25°C va 27°C véi chi s AUDPC tai thoi diém 20 ngay sau cy dat tuong Gng
367,19 va 372,23. Kha nang sinh trueong cua BB1 tai mac nhiét do 22°C, cao thur 2
(AUDPC = 183,42), tai muc nhiét do 20°C cao thr 3 (AUDPC = 158,46), tai nhiét do
22°C cao th 4 (AUDPC =137,95) va thip nhit & muc nhiét do 32°C (AUDPC =
54,14). Két qua nghién ciru nay twong dong véi két qua nghién ctru cua Dhar va cs
(2016) [78], Ahmad va cs (2016) [36], Acheampong va cs (2020) [31].
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* Anh huong cua yéu té nhiét do dén kha ndng sinh bao tir ciia mau nam ky
sinh rép sap hai ré hé tiéu da tuyén chon
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Hinh 3.11. Anh hwong cua nhiét @ dén kha nang sinh bao tir ciia mau nam tim PB1 (A) va
mau ndm trang BB1 (B)

Nhiét d6 anh hudng c6 ¥ nghia thong ké dén kha ning sinh bao tir cia mau nam
tim PB1 (P<0,01; F value = 313,386: CV (%)=1,11) v miu nm tring BB1 (P<0,01;
F value = 205,679; CV (%)=1,08). Trong d6, mau nim tim ¢ kha ning sinh bao tur
cao nhat & ca 2 muc nhiét 6 25°C va 27°C (logao cfu/cm? twong tmg dat 8,03 va 8,11).
Mau nam tring BB1 c6 kha ning sinh bao tir cao nhat ¢ nhiét d6 27°C (logio cfu/cm? =
8,17). Két qua nghién ctru vé anh huong cua nhiét do dén kha nang sinh bao tir cua
nam Ky sinh cdn tring trong nghién ctu nay tuong dong vai két qua nghién ciu cua
Moldovan va cs (2022) [163].

* Anh hirong cua yéu té nhiét dé dén kha nang ky sinh rép sép hai ré ho tiéu cua céc
mau nam da tuyén chon

Két qua danh gia anh huong cua yéu té nhiét do dén kha niang ky sinh rép sép
hai r& hd tiéu cua ca&c mau ndm di tuyén chon duoc trinh bay trong Bang 3.28 va
Bang 3.29.

Bing 3.28. Ty 1é rép chét béi bao tir mau nam PB1 khi nuéi cdy
o cdc mirc nhiét do khac nhau

Nhiét dd Ty 1€ rép chet (%) AUDPC
(°C) 1ngdy 3ngdy 7ngay 1lngdy 14 ngay
20 0,0 53,3 68,9 84,4 98,9 879,4
22 0,0 53,3 66,7 87,8 98,9 882,2
25 0,0 53,3 77,8 88,9 100,0 932,2
27 0,0 57,8 75,6 90,0 98,9 938,9

30 0,0 61,1 66,7 87,8 98,9 905,6
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32 0,0 54,4 64,4 86,7 98,9 872,8

35 0,0 56,7 72,2 86,7 98,9 910,6
F value 1,378
Pr>F 0,29
CV (%) 4,27

P ns

Ghi chu: ns biéu th; gia tri trung binh trong cét khac biét khéng cé y nghia theo phdn hang
Duncan (Duncan’s Multiple Range Test)
Bing 3.29. Ty Ié rép chét béi bao tir mau ndm BB1 khi nudi cdy
o cac mirc nhiét do khac nhau

Nhiét d¢ Ty 1€ rép chét (%) AUDPC
(°C) 1ngdy 3ngdy 7ngay 1lngdy 14 ngay
20 0,0 22,2 71,1 88,9 100,0 812,2
22 0,0 20,0 64,4 87,8 100,0 775,0
25 0,0 20,0 72,2 88,9 100,0 810,0
27 0,0 18,9 73,3 92,2 100,0 822,8
30 0,0 20,0 66,7 88,9 100,0 787,8
32 0,0 18,9 64,4 86,7 100,0 767,8
F value 1,722
Pr>F 0,204
CV (%) 3,69
P ns

Ghi cha: ns biéu thi gia tri trung binh trong cét khac biés khéng cé y nghia theo phdn hang
Duncan (Duncan’s Multiple Range Test)

Bang 3.28 va Bang 3.29 cho thay str dung ngudn bao tir ciia ca 2 mau nam PB1
va BB1 khi nudi cay trén cdc muc nhiét do thi nghiém khdng anh hudng cé y nghia
thong ké dén kha niang gay chét rép sap hai ré ho tiéu. Sau 14 ngay, ty Ié rép chét déu
dat xap xi 100% khi str dung ngudn bao tir nudi cay tir cac mic nhiét do khéac nhau.
Chi s6 AUDPC ty 18 rép sap hai ré ho tiéu chét sau xur ly 14 ngay boi bao tir ca 2 mau
nim PB1 va BBI khi dugc nudi cdy trén cac mic nhiét d6 thir nghiém déu khong khac
biét co ¥ nghia théng ké. Pay 1a mot dac tinh rat co y nghia d6i véi mau nam ky sinh
con tring &ng dung trong phong trir dich hai tong hop.

Nhw vy, ca 2 mau nim PB1 va BB1 déu c6 kha niang nay mam, sinh truéng va
sinh san bao tir & ca 6 nhiét do (20, 22, 25, 27, 30, 32°C) va thich hop nhit & 25°C -
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27°C. Pay 1a muc nhiét d6 trung binh thudng xuyén tai tinh Dak Lak. Do d6, ca 2 mau
nim PB1 va BB1 c6 thé s& phat huy tiém ning tét trong phong trir rép sép hai ré cay
ho tiéu tai dja phuong.
3.3.1.3 Anh hweng cua pH méi truong dén mau nam ky sinh rép sap ha tiéu da tuyén chon
Yéu t6 pH c6 anh hudng 16n dén nam ky sinh con tring [145, 248]. N6i chung,
pH trung tinh c6 anh huéng tich cuc dén nam ky sinh ¢on tring [96]. Tuy nhién, mdi
mau nidm ky sinh cdn tring c6 nhitng yéu cau cu thé véi mac pH nhat dinh [145, 248].
Vi vay, rat can thiét phai nghién ctru xac dinh dugc mac do pH phu hop nhit cho su
sinh truong phat trién, nhan sinh khéi va hiéu qua caa méi mau nam ky sinh con tring.
* Anh hwong cua PH méi truong nudi cay den khd ndng ndy mam cua mau nam ky
sinh rép sap hai ré hé tiéu da tuyén chon

Bing 3.30. Ty Ié ndy mam ciia mdau ndm PB1 ¢ cdc mire dé PH khé&c nhau

Ty 1é nay mam (%)
PH AUDPC
12 giv 24 gid 36giv 48gid 60 giv 72 giv

4,5 51,00 91,10 9750 97,80 97,80 97,80 229,30
5,0 63,70 9350 9550 96,70 96,70 96,70 231,30
55 60,60 9550 96,40 9850 9850 98,50 234,23
6,0 6580 9450 9480 9750 9750 97,50 232,98
6,5 64,70 9530 9480 98,10 98,10 98,10 233,85
7,0 66,10 9530 9450 97,30 97,30 97,30 233,05
7,5 64,50 9510 9510 98,40 98,40 98,40 234,23
F value 1,133
Pr>F 0,354
CV (%) 2,48
P ns

Ghi cha: ns biéu th; gia tri trung binh trong ciing cét khac biét khéng cé ¥ nghia theo phén
hang Duncan(Duncan’s Multiple Range Test).

Bing 3.31. Ty Ié nay mam ciia mau ndm BBI1 & cdc mire d@p pH khdc nhau
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Ty 1 nay mam (%)
PH AUDPC
12 giov 24 giv 36gicv 48giv 60giv 72 giv

4,5 49,20 67,30 93,60 94,90 94,90 94,90 211,38

5,0 55,80 64,40 95,10 95,50 95,50 95,50 213,08

55 59,60 74,50 96,50 96,90 96,90 96,90 221,53

6,0 57,20 63,00 93,70 94,10 94,10 94,10 210,28

6,5 56,80 68,90 95,90 96,30 96,30 96,30 216,98

7,0 57,40 63,90 93,10 93,50 93,50 93,50 209,73

7,5 57,60 67,80 94,60 94,60 94,60 94,60 213,85
F value 0,958
Pr>F 0,461
CV (%) 6,33

P ns

Ghi chu: ns biéu th; gia tri trung binh trong cét khac biét khéng cé y nghia theo phdn hang
Duncan (Duncan’s Multiple Range Test.

Bang 3.30 cho thay ty I¢ nay mam cua mau P. lilacinum PB1 khac biét khong c6
¥y nghia thong ké khi nudi cay & cac mac pH khéac nhau (F value = 1,133 va P>0,05).
Chi s6 AUDPC sau cay 72 gio dat tir 229,30 dén 234,23. O tat ca cac muc pH, ty 18
nay mam dat muc t6i da sau 48 gid v6i ty 16 ndy mam dat tir 96,70% dén 98,50%. Két
qua nay c6 thé giai thich do bao tir ciia P. lilacinum khong bi giam sic séng khi tiép
xuc véi méi truong co khoang pH rong [74].

Bang 3.31 cho thay ty Ié nay mam ciia mau B. bassiana BB1 khac biét khdng co
y nghia thdng ké khi nudi cay & cac muc pH khéc nhau (F value = 0,958 va P>0,05).
Chi s6 AUDPC sau cay 72 gid dat tirg 209,73 dén 221,53. O hau hét cac muc pH, ty 18
nay mam dat muc t6i da sau 48 gid véi ty 16 nay mam dat tir 93,50% dén 96,90%. Két
qua nay tuong dong véi nghién ctru cia Padmavathi va cs (2003) [187] khang dinh ty
1¢ nay mam ctia mot sé miu B. bassiana déu dat ty Ié cao > 95% & PH tir 3-14.

* Anh huong cua pH moéi truong nudi cdy dén kha ning sinh truong cia mau nam ky
sinh rép sap hai ré cay ho tiéu da tuyén chon
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Bang 3.32. Bdn kinh khuan lac mdu ndm PB1 ¢ cdc mire dg pH khac nhau

Ban kinh khuan lac (mm)
PH AUDPC
1ngay 5ngay 10ngay 15ngay 20ngay TB/ngay

4,5 4,05 12,40 21,18 33,67 43,62 2,06 385,20
50 405 12,69 21,32 33,33 44,20 2,09 385,51
55 409 12,78 21,37 3386 44,05 2,08 388,07
6,0 3,97 12,40 21,39 33,20 44,37 2,09 385,62
6,5 4,11 12,64 22,19 32,73 44,40 2,10 387,50
7,0 4,10 12,15 21,55 31,58 44,13 2,08 378,10
7,5 400 2324 21,98 3163 44,30 2,09 375,18
F value 1,444
Pr>F 0,212
CV (%) 3,31
p ns

Ghi cha: ns biéu th; gia tri trung binh trong cét khac biét khdong cé y nghia theo phdn hang
Duncan (Duncan’s Multiple Range Test)

Bang 3.32 cho thdy pH khdng anh hudng c6 y nghia thong ké dén sinh truang
cua mau P. lilacinum PB1. Sau cdy 20 ngay, chi s6 dién bién ting truong béan kinh cua
khuan lac AUDPC ¢ cac mirc pH dat tir 375,18 dén 221,53. O cac mirc pH thi nghiém,
ban kinh khuan lac ting truong trung binh 2,06 mm dén 2,10 mm/ngay va khuan lac
phu kin dia petri tai thoi diém 20 ngay sau cdy. Két qua nghién ciru ndy twong dong
v6i két qua nghién ctru ciia Nguyen Thi va cs (2023) [177] khang dinh pH moi truong
khéng anh hudng c6 ¥ nghia thong ké dén sinh truong caa mau P. lilacinum PL1 phan
lap tir xac bo phan Bemisia tabaci hai cay sin tai Tay Ninh.

Bang 3.33 cho thdy pH khong anh hudng c¢6 ¥ nghia thong ké dén sinh truong
cua mau B. bassiana BB1. Sau cdy 20 ngay, chi s6 dién bién tang trueong béan kinh cua
khuan lac AUDPC dat tir 367,21 dén 380,03. O cac muc pH thi nghiém, ban kinh khuan
lac ting trwéng trung binh 1,98 mm dén 2,05 mm/ngay. Nghién ctru nay kha khac biét
so v6i nghién ctru cua Karthikeyan va cs (2008) [116] khi khing dinh pH =6 vapH =7
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cho kha ning sinh trudng ciia mau B. bassiana ky sinh trén sau in 14 (Ambadra spp.) dat
gia tri cao nhat. Padmavathi va cs (2003) [187] khing dinh tiy thudc vao miu nim ma
sinh truong chiu d&nh hudng hay khong boi cac mie pH khac nhau.

Bing 3.33. Bdn kinh khuan lac mdu ndm BBI ¢ mire d¢ pH khac nhau

Bén kinh khuén lac (mm)
PH AUDPC
1ngay 5ngay 10ngay 15ngay 20ngay TB/ngay

4,5 2,80 1230 22,42 31,46 42,05 1,98 373,98
5,0 2,85 1229 22,08 31,11 42,20 1,99 371,01
55 2,85 12,34 22,42 30,90 42,76 2,01 373,03
6,0 2,87 12,67 2269 31,69 4349 2,05 380,03
6,5 2,88 1238 2225 30,83 4261 2,01 371,50
7,0 2,83 1256 20,42 3150 43,29 2,04 367,21
7,5 2,84 12,13 22,05 30,72 4248 2,00 369,67
F value 0,392
Pr>F 0,882
CV (%) 5,49
P ns

Ghi cha: ns biéu th; gi tr; trung binh trong cét khac biét khéng cé ¥ nghia theo phin hang Duncan
(Duncan’s Multiple Range Test)
* Anh hwong cua pH méi trwong nubi cdy dén khd néng sinh bdo tir cia mau nam ky
sinh rép sap hai ré cay ho tiéu da tuyén chon

Mirc d6 pH anh hudng co ¥ nghia thong ké dén kha niang sinh bao tir ciia mau
nam tim PB1 va mau nam trang BB1 duoc trinh bay tai Hinh 3.12. Trong d6, ca 2 mau
mau nam déu cé kha ning sinh bao tir cao & 4 muc pH (5,5; 6,0; 6,5 va 7,0). Chi sd
logiocfu/cm? & 4 muc pH (5,5; 6,0; 6,5 va 7,0) caa mau P.lilacinum PB1 twong tmg dat
8,29; 8,35; 8,35 va 8,30, cia mau B. bassiana BB1 twong ung dat 8,35; 8,39; 8,40 va
8,36. Nhur vay, pH thich hop nhét cho kha ning sinh bao tir ciia ca 2 mau nim da tuyén
chon tir 5,5 dén 7,0. Két qua nay khéc biét so véi nghién ciru caa Souza va cs (2022)
[240] khang dinh khéng c6 su khac biét vé kha niang sinh bao tir cia mau B. bassiana
ESALQ171 va M. anisopliae ESALQ935 trong khoang pH =4 - 9.
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Hinh 3.12. Anh hwong cia pH dén kha ndng sinh bdao tir ciia mau nam tim PB1 (A) va
mdu nam tring BB1 (B)

T 48 S0 S5 60 65 10 78
B

* Anh hwong cua pH méi triong nudi cdy dén kha nang ky sinh rép sap hai ré
ho tiu ciia mau nam da tuyén chon
Bing 3.34. Ty 1é rép sap hai ré hé tiéu bi chét béi mau ndam PB1 khi nudi cdy & Cac
mirc pH khac nhau

Ty 18 rép chét (%)

PH AUDPC
1 ngay 3 ngay 7 ngay 11 ngay 14 ngay
4,5 0,0 52,2 68,9 84,4 97,8 874,4
5,0 0,0 53,3 71,1 82,2 100,0 882,2
55 0,0 53,3 68,9 81,1 97,8 866,1
6,0 0,0 55,6 76,7 80,0 98,9 901,7
6,5 0,0 55,6 77,8 81,1 100,0 911,7
7,0 0,0 52,2 72,2 84,4 98,9 889,4
7,5 0,0 50,0 73,3 80,0 97,8 870,0
F value 0,462
Pr>F 0,825
CV (%) 4,86
P ns

Ghi chu: ns biéu th; gia tri trung binh trong cét khac biét khéng cé y nghia theo phdn hang
Duncan (Duncan’s Multiple Range Test)

Str dung bao tir dugc san xuat trén moi trudng PDA véi cac mac pH khac nhau
khong dan dén khac biét co ¥ nghia thong ké dén ty 18 rép sap hai ré ho tiéu chét trong
phong thi nghiém (Bang 3.34 va Bang 3.35). Ty 1& rép sap chét sau 14 ngay lay nhiém
& tat ca cac muc pH cta 2 mau nam PB1 va BBI1 déu dat khoang 100%. Chi s6
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AUDPC dién bién ty Ié chét sau 14 ngay lay nhiém ctia mau nim PB1 dat tir 870,0 dén
911,7; cia mau nim BBI dat tir 793,33 dén 841,11. Két qua nay khac biét véi két qua
trong nghién cru cua Souza va cs (2022) [240] khing dinh ty 18 tr vong cta loai sdu
duc than mia Diatraea saccharalis cao nhat & pH = 7 va pH = 8. Nhu vdy, 2 miu ndm
d3 tuyén chon cho thy su phat trién va hiéu qua phong trir rép sap hai ré ho tiéu &
khoang pH rong. Dy 1a dic diém rat c6 ¥ nghia boi vi dét trong tiéu tai Dk Lik hau
hét c6 do pH bién dong phu thudc vao ché dd canh tac h tiéu cua nong hd tré)ng tiéu.

Bing 3.35. Ty Ié rép sap hai ré hé tiéu bi chét béi mau ndam BB1 khi nudi cdy ¢ cdc
mirc pH khac nhau

Ty 18 rép chét (%)
PH AUDPC
1 ngay 3 ngay 5 ngay 11 ngay 14 ngay

4,5 0,00 25,56 70,00 83,33 96,67 793,33
5,0 0,00 23,33 67,78 88,89 98,89 800,56
55 0,00 23,33 70,00 93,33 98,89 825,00
6,0 0,00 22,22 74,44 93,33 100,00 841,11
6,5 0,00 23,33 68,89 87,78 97,78 799,44
7,0 0,00 22,22 67,78 88,89 98,89 797,22
7,5 0,00 23,33 68,89 90,00 100,00 810,56

F value 0,791

Pr>F 0,592

CV (%) 4,18
P ns

Ghi chu: ns biéu thi gia tri trung binh trong cét khac biét khéng cé y nghia theo phdn hang
Duncan (Duncan’s Multiple Range Test)
3.2.2.4. Anh huwong cua déc chat dén mdu nam ky sinh rép sép hai ré cay ho tiéu da
tuyén chon

Trong nhitng nim gan day, san xuat ho tiéu bi anh huang nghiém trong bai cac
bénh chét nhanh do Phytophthora sp., chét cham do nam Fusarium sp., tuyén tring va
rép sap gay hai [7]. Bé phong trir cac lodi dich hai nay ndng dan tréng tiéu thuong st
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dung céc loai thudc trir dich hai hda hoc [13]. Nghién ciru nay dénh gia anh huong cua
mét s loai thuc hoa hoc thuong pham phé bién bao gébm 4 san pham trir nam bénh
(Agri - Fos 400, Ridomil 68WG, Mancozeb 80WP, Aliette 800WG) va 2 san pham trir
tuyén trung va rép sap (Tervigo 20SC va Sovigo 108SC) dén kha nang nay mam, sinh
truong va sinh bao tir cua 2 mau nam Ky sinh ¢on triing da tuyén chon trong diéu kién
phong thi nghiém.

* Anh huéng cua doc chat dén kha ndng ndy mam cia mau nam ky sinh rép sap hai ré
ho tiéu da tuyén chon

Bing 3.36. Anh hwéng ciia thuoc héa hoc dén kha ndng nday mam ciia PBI

Hiéu lwe e ché bao tir ndy mam (%)

Céng thiic 12gi 24gi0 36gi0 48giv 60gid 72 giv AUDPC

Agri - Fos 400SL 100,00 99,37 98,75 98,77 98,77 98,77 247,53
Tervigo 20SC 50,78 36,60 3159 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 98,99 247,662

Mancozeb 80WP 99,03 99,16 99,0/ 98,99 98,89 98,80 247,532

Aliette 800WG 98,95 98,64 98,33 98,40 99,00 98,40 246,522

Dbi chimg - - - - - - -
F value 1753,566
Pr>F <0,001
CV (%) 3,23
o) *k

Ghi cha: **: khac biét ¢é y nghia & mire p < 0,01; trong cing mét cét, cac chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.36 va Bang 3.37 cho thiy tat ca cac loai thudc héa hoc thwong pham
trong thi nghiém déu c6 anh huéng 16n dén kha ning nay mam ciaa ca 2 mau nam PB1
va BB1. Trong d6 cac thudc thwong pham Agri - Fos 400, Ridomil 68WG, Mancozeb
SOWP va Aliette 800WG c6 anh huéng tiéu cuc 16n hon c6 y nghia thong ké
(P<0,001) dén kha ning nay mam cta ca 2 mau nim PB1 va BB1 so vdi Tervigo 20SC
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va Sovigo 108SC. Ty 18 trc ché kha ning ndy mam ctia PB1 va BB1 boi 4 loai thudc
thuong pham trén déu xap xi 100% & tit ca cac thoi diém theo ddi. Ty 1é wre ché kha
ning nay mam cua PB1 va BBI boi 2 loai thudc thuong phim Tervigo 20SC va
Sovigo 108SC tai 12 gid sau cay dat khoang 50% va dén 72 gid sau cay con khoang
30%. Chi s6 AUDPC dién bién ty Ié tc ché kha nang nay mam boi 4 san pham thudc
trir nAm dén PB1 va BB1 tuong tmg 1én dén 247 dén 248 cao hon c6 ¥ nghia théng ké
so véi chi s6 nay gay ra bai Tervigo 20SC (88,13 va 94,94), bai Sovigo 108SC (85,26
va 88,33).

Bing 3.37. Anh hwéng cia thuéc héa hoc dén kha nang nday mam ciia BBI

Hiéu luc trc ché bao tir niy mam (%)
Cong thirc AUDPC
12 giv 24 giv 36 giov 48 giov 60 giv 72 giv

Agri - Fos 400 99,82 98,99 9899 9899 98,99 98,99 247,68
Tervigo 20SC 5558 49,33 3252 3210 3210 32,10 94,94P
Sovigo 108SC 49,13 3537 33,63 3323 3323 33,23 88,33"
Ridomil 68WG 99,32 99,06 99,29 9929 99,29 99,29  248,12°
Mancozeb 80WP 9896 98,71 9898 98,88 98,88 98,88 247,19

Aliette 800WG 98,94 98,36 9853 98,43 99,03 98,43 246,517

Dbi chimg - - - - - - -
F value 487,156
Pr>F 0,001
CV (%) 5,09
o) *k

Ghi chi: ** khéc biét ¢6 y nghia & mirc p < 0,01; trong ciing mét cét, Cac chir cai giong nhau
theo sau gia tri trung binh thé hién su khac biér khdng c6 y nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Nghién ctru ciia Asi va cs (2010) [44] khang dinh Lorsban trc ché 85,43%,
Lannate tc ché 70,04%, Cascade, Abamectin, Match tc ché (40,32 - 49,74%) dén
kha ning nay mam cia mau P. fumosoroseus (N32). Celar va Kos (2016) [61]
Flurochloridone, Foramsulfuron va Prosulfocarb @c ché hoan toan su hinh thanh bao
tr vGi ty 16 100% cua mau nam trang B. bassiana ATCC 74040. Ramos va cs (2022)
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[279] khang dinh mau B. bassiana Bb-18 va M. anisopliae Ma-30 ciing bi c4c san
pham thudc trir ndm e ché 100% kha ning nay mam; thudc trir sdu tc ché dén
khoang 50%.

* Anh hweng cua dgc chat dén kha nang sinh trieong cia mau nam ky sinh rép sap hai
ré cay ho tiéu da tuyén chon

Bing 3.38. Anh huéng ciia thuéc héa hoc dén sinh truéng ciia PB1

Hiéu lwe tre ché sinh truéng (%)
Cong thirc AUDPC
1ngay 5ngay 10ngay 15ngay 20 ngay

Agri - Fos 400SL 10,86 79,07 88,61 91,90 94,03 156,022
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°
Ridomil 68WG 10,86 79,07 88,61 91,90 94,03 156,02%

Mancozeb 80WP 10,86 79,07 88,61 91,90 94,03 156,022

Aliette 800WG 10,86 79,07 88,61 91,90 94,03 156,022

Déi ching - - - - - -
F value 149,588
Pr>F <0,001
CV (%) 1,06
=) *k

Ghi cha: ** khéc biét ¢6 y nghia & mire p < 0,01; trong ciing mét cét, Cac chir cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 y nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Két qua nghién cau anh huong cua thude hda hoc dén kha nang sinh truéng cua
mau ndm PB1 va BB1 dugc thé hién qua Bang 3.38 va Bang 3.39. Két qua nghién ctu
cho thay ca 4 san pham thudc trir ndm tc ché manh hon ¢ ¥ nghia théng ké (P<0,001)
dén kha ning sinh truéng cia ca mau nam PB1 va BB1 so véi 2 san pham Tervigo
20SC va Sovigo 108SC. Tai thoi diém 20 ngay sau cay, ty 1¢ tc ché dén kha niang sinh
truong cua PB1 va BB1 gay ra boi 4 san pham trir ndm déu khoang 94% tiép do 1a do
san pham Tervigo 20SC va Sovigo 108SC déu khoang 85%. Chi s6 AUDPC dién bién
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ty 1 wrc ché kha nang tang truong ban kinh khuan lac bai 4 san pham thudc trir nAm
dén PB1 va BBI tuong tng 1én dén 156 va 162 cao hon c6 ¥ nghia théng ké so vai chi
sb nay gay ra bai Tervigo 20SC va Sovigo 108SC (khoang 144).

Bing 3.39. Anh huéng cia thuéc héa hoc dén sinh truéng ciia mau nam BB1

Hiéu lwe vrc ché sinh truwéng (%)
Cong thirc AUDPC
1ngay 5ngay 10ngay 15ngay 20 ngay

Agri - Fos 400SL 35,50 79,77 88,37 92,55 94,40 162,822

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 94,40 162,822

Mancozeb 80WP 35,50 79,77 88,34 92,52 94,35 162,78%

Aliette 800WG 35,50 79,69 88,32 92,43 94,26 162,662
Dbi chimng - - - - - -
F value 125,458
Pr>F <0,001
CV (%) 1,59
P ok

Ghi chi: ** khéc biét ¢6 y nghia & mire p < 0,01; trong ciing mét Cét, Cac chit cai giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 ¥ nghia theo phin hang Duncan (Duncan’s
Multiple Range Test)

Két qua nghién ctu nay twrong dong véi nghién ctu Celar va Kos (2016) [61]
khi khang dinh cac loai thudc trir nam & liéu luong khuyén céo sé ac ché manh dén su
taing trudng soi nam cta mau B. bassiana ATCC74040 lén dén khoang 81%.
Widyaningsih va cs (2021) [267] khang dinh thudc trir nam Mankozeb va 2 loai thubc
trir sdu Profenofos va Lambda cyhalothrin déu wc ché dén kha ning sinh truong cua
cac mau nam Hirsutella sp., M. anisopliae, B. bassiana va Paecilomyces sp.

* Anh hwong Cia déc chat dén kha néng sinh bao tir ciia mau nam ky sinh rép sap hai
ré cay ho tiéu da tuyén chon

Bing 3.40. Anh hwéng cia thuéc héa hoc dén kha nang sinh bao tir ciia 2 mau nam Ky
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sinh c6n trung PB1 va BB1

Hiéu lue wrc ché kha nang sinh bao tir

2
Cong thite Log(cfu/cm<+1) (%)
BB1 PB1 BB1 PB1
Agri - Fos 400SL  0,00¢ 0,00° 100,007 100,002
Tervigo 20SC 6,83° 7,39 95,58" 90,95"
Sovigo 108SC 7,040 7,47° 93,57¢ 88,61°
Ridomil 68WG 0,001 0,00° 100,00 100,002
Mancozeb 80WP 0,001 0,00° 100,00 100,002
Aliette 800WG 0,001 0,00° 100,007 100,002
Doi chimg 8,262 8,452 - -
F value 10564,371 19563,283 37,823 56,140
Pr>F <0,001 <0,001 <0,001 <0,001
CV (%) 3,87 2,58 1,51 2,33
P e e . e

Ghi cha: ** khéc biét ¢6 y nghia & mire p < 0,01; trong cting mét cét, Cac chir ci giong nhau
theo sau gid tri trung binh thé hién su khac biér khdng c6 y nghia theo phdn hang Duncan (Duncan’s
Multiple Range Test)

Bang 3.40 trinh bay két qua danh gia anh huong caa mot sé san pham thudc
héa hoc thwong mai dén kha ning sinh bao tir cia 2 mau nam PB1 va BB1. Két qua
nghién citu cho thay tat ca cac san pham thuong mai dugc thir nghiém déu anh huong
¢ ¥ nghia thong ké dén kha niang sinh bao tir cua ca 2 mau nam da tuyén chon. Trong
d6, ca 4 san pham trir nAm déu uc ché 100% kha nang sinh bao tir cia ca PB1 va BB1.
Tiép @6, Tervigo 20SC tc ché kha ning sinh bao tir cua PB1 90,95% va BB1 95,58%
cao hon c6 ¥ nghia thdng ké so véi Sovigo 108SC ¢ ché kha ning sinh bao tir cua
PB1 88,61% va BB1 93,57%.

Mic di Agriphos va Alliette 1a thudc trir nam theo co ché kich khang, Tervigo
va Sovigo la thudc trir tuyén trung nhung cac san pham nay déu c6 hiéu lyc Gc ché kha
nang nay mam, sinh truéng va sinh bao tir caa P. lilacinum PB1 va B. bassiana BB1
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trong phong thi nghiém rat cao. Diéu nay co thé do trong diéu kién phong thi nghiém
liu lwong doc chat ma PB1 va BB1 phai tiép xuc rat 16n du chi bé sung vao moi
treong cdy ndm mac du voi lidu luong khuyén céo. Két qua nghién ctu nay tuong
d6ng vai nghién ciru cia Chen va cs (2021) [63] khang dinh tat ca 5 loai thudc trir sau
thuong mai beta cypermethrin, matrine imidacloprid, flufenoxuron, metaflumizone
déu wc ché kha ning sinh bao tir cia mau nim B. bassiana PfBb. Widyaningsih va cs
(2021) [267] ciing khing dinh thudc trir nam Mankozeb va 2 loai thubc trir sau
profenofos va lambda cyhalothrin déu wc ché dén kha ning sinh bao tir ciia cac mau
nam Hirsutella sp., M. anisopliae, B. bassiana va Paecilomyces sp.

Nhuw vy, trong diéu kién phong thi nghiém, cac thudc trir nAm va trir su st
dung trong nghién ctru déu anh hudng tiéu cuc dén cac chi tiéu ra ting mat sb (ty 18
nay mam, kha ning sinh truong va kha niang sinh bao tir) cua 2 mau nam ky sinh cén
trung P. lilacinum PB1 va B. bassiana BB1 da tuyén chon tir cAc mau phan lap tai
vuon cay ho tiéu tai tinh Dak Lak.

3.3. NHAN SINH KHOI MAU NAM KY SINH PA TUYEN CHON

3.3.1. Anh huéng ciia yéu to gia thé dén nhan sinh khdi cac miu nidm Ky sinh rép
sap hai ré cdy ho tiéu da tuyén chon

Nhan sinh khbi nam ky sinh con tring bang viéc sir dung gia thé ran tir cac san
pham ndng nghiép dugc coi 1a phuong phap don gian va ¢ hiéu qua kinh té cao [54,
153]. Nghién ctru ndy danh gia anh huéng caa cia mot sb loai gia thé tir cac san pham
ndng nghiép dén nhan sinh khéi 2 mau nam ky sinh con tring da tuyén chon. Két qua
nghién ciru dugc thé hién thdng qua chi tiéu sé lwong bao tir thu duoc trong 1 gam ché
pham sau khi nudi cay 15 ngay (Hinh 3.13)
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Hinh 3.13. Anh huong cua logi gia thé dén kha ndang nhén sinh khéi ciia mau ndm tim
PB1 (A) va mau nam trang BB1 (B)

Két qua nghién ciu trong Hinh 3.13 (A) cho thay gia thé anh huong c6 ¥ nghia

théng ké dén mau P. lilacinum PB1 (P<0,001). Trong d6, s luong bao tir dat cao nhat
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khi str dung gia thé tir gao dat dén 2,38x10%° (bao tu/gam), tiép dén tir 1 gao: 1 gao it
dat 1,93x10%° (bao ta/gam), tir 1 gao: 1 bap dat 1,88x10%° (bao tu/gam), tir 1 gao: 1
bip: 1 gao lut 1,84x10%° (bao tir/gam), thap nhét tir gao lut dat 1,69x10° (bao tir/gam),
tir bap 1,60x10%° (bao tir/gam). Két qua nghién ctru nay twong ddng véi Barra va cs
(2018) [53] khang dinh P. lilacinum c6 sy phét trién tét trén nhiéu loai gia thé khac
nhau trong d6 gia thé hat gao cho sb lugng bao tir thu dugc cao nhit 2,1x10° (bao
ta/gam) d6i voi mau P. lilacinum JQ926212 va 1,6 x 10° d6i voi mau P. lilacinum
JQ926223. Vaghasiya va cs (2021) [257] nhan sinh khéi P. lilacinum trén méi truong
hat gao da thu duogc 5,8 x 108 (bao ti/gam ché pham) thap hon so véi hat IGa mi (7,1x
108 bao ti/gam ché pham), lGa mién (5,4 x 108 bao ti/gam ché pham). Nguyen Thi va
cs (2023) [176] khang dinh st dung gao va bap cho hiéu qua nhan sinh khéi mau P.
lilacinum PL1 cao hon cam va hat théc. Sau 14 ngay nudi cdy mau P. lilacinum PL1
trén gao va bap déu dat trén 2 x10° (bao tr/gam ché pham).

Két qua nghién cau trong Hinh 3.13 (B) cho thay sé luong bao tir BB1 khac
nhau c6 ¥ nghia théng ké khi nhan sinh khéi bang cac gia thé khac nhau. Trong do, sb
lwgng bao tir trong 1 gam ché pham khi s dung chét nén tir gao dat gia tri cao nhat
(3,13x10° bao ta/gam), tiép theo véi gia thé tir 1 gao: 1 bap (2,24x10° bao tir/gam) va
tir 1 gao: 1 gao lut (2,18x10° bao tir/gam), gia thé tir 1 gao: 1 bap: 1 gao lut dat
1,79x10° (bao tir/gam) gia thé tir bap dat 2,67x10° (bao tir/gam), tir gao lut 2,62x101°
(bao tu/gam). Két qua nghién ciru nay twong doéng véi nghién ctu cia Pham va cs
(2010) [191] khang dinh sir dung hat gao dé nhan sinh khéi miu B. bassiana KK5 cho
kha nang sinh bao tir cao hon so véi str dung gao lit. Gangwar (2013) [85] khang dinh
B. bassiana nhan nudi trén cac gia thé hat ngd cho sb luong bao tur trong 1 gam ché
pham dat 5,77 x 10° (bao tar/gam). Két qua nghién ciru cua Bich va cs (2018) [54] khing
dinh sau nudi cdy 4 tuan trén méi trudng hat gao da thu dugc 4,62 x 107 (bao tir/gam)
d6i véi B. bassiana va 2,22x10° dbi voi M. anisopliae. Vaghasiya va cs (2021) [258] khi
nhan sinh khdi B. bassiana trén céc gia thé hat gao, cam IGa mi, hat cao luong khang
dinh gao cho s6 luong bao tir dat gié tri cao nhat 7,24x108 (cfu/gam). Roswanjaya va cs
(2022) [204] khang dinh nhan sinh khéi véi gia thé 100% Ia hat gao cho san luong bao
tir cao hon 13 rét khi sir dung gia thé hoan toan 1a ngd hoic co su két hop giita gao va
ngo.

3.3.2. Anh huwéng ciia 4m d9 dén nhan sinh khoi cic miu nam ky sinh rép sap hai
ré ciy hd tiéu da tuyén chon

Am dd c6 vai trd rat quan trong dén kha ning sinh bao tir trong quéa trinh nhan
sinh khéi caa cac mau nam ky sinh con tring [243]. Nghién ciu thuc hién danh gia
anh huong cia am d6 dén kha niang sinh bao tir cia 2 mau nim da tuyén chon trén moi
trurong hat gao (Hinh 3.14)
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Hinh 3.14. Anh huwong cia am dé dén kha ndang nhén sinh khéi ciia mau nam tim PB1
(A) va mau nam trang BB1 (B)

Két qua nghién ciiu cho thay, am d6 anh huong khac biét co y nghia thong ké
(P<0,001) dén kha ning nhan sinh khoi ciia 2 mau nam PB1 va BB1 trén gia thé la
ga0. Sau 14 ngay nudi cdy, mau nim PB1 c6 kha ning sinh bao tir cao nhét (2,42 x
10 bao tir/gam) ¢ mic am do 45%, mau nam BB1 nhan sinh khéi cao nhat & 2 muac
am do6 12 45% va 50% (2,58 x 10° bao ti/gam va 2,35 x 10° bao tir/gam). Camara va cs
(2022) [58] khang dinh 4m d6 51,5% t6i wu dé nhan sinh khdi mau B. bassiana phan
lap tir bo xit Nysius spp khi st dung gao 1am gié thé. Sala va cs (2020) [211] khang
dinh 4m d6 65-70% t6i wu cho nhan sinh khéi mau B. bassiana (BB) (CECT
20374) trén nén trau. Nufiez-Gaona va cs (2010) [178] khang dinh 4m d6 66% t6i uu
cho nhan sinh khdi miu B. bassiana 885.2 khi st dung gia thé lia mi. Pham va cs
(2010) [191] khang dinh 4m do 40% tdi wu cho nhan sinh khéi mau B. bassiana KK5
khi str dung gia thé hat gao.

3.4 ANH HUONG NONG PO, LIEU LUQONG CUA MAU NAM PA TUYEN
CHON DPEN HIEU LUC PHONG TRU REP SAP HAI RE HO TIEU

3.4.1. Anh huéng cia nong dé miu nim da tuyén chon dén hiéu lwc phong trir
rép sap hai ré ho tiéu ¢ diéu kién phong thi nghiém
3.4.1.1. Anh hwéng ciia nong dép mau ném PBI dén hiéu luwc phong triv rép sdp hai
ré ho tiéu ¢ diéu kién phong thi nghi¢m

Hiéu luc phong trir au tring rép sap hai ré ho tiéu trong diéu kién phong thi nghiém
cta mau ndm PB1 khac nhau c6 ¥ nghia thdng ké (P<0,01) phu thudc vao nong do nam
khac nhau (Bang 3.41).

Bing 3.41. Hiéu luc trir du tring rép sdp hai ré cdy ho tiéu ciia mau ndam PBI
& cdc nong do bao tir khdc nhau

Nong dd Hiéu lwe ¢ cac ngay theo doi sau xir Iy (%6) AUDPC
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(Baotw/ml) 3 g3y 5ngay 7ngay 9ngay 11 ngay 13 ngay 15 ngay

1x10° 27,06 31,57 39,35 4191 47,41 50,40 50,84 502,59
1x 106 25,92 4259 43,63 4589 52,27 59,30 59,45 569,92°
1 x 107 53,78 63,48 72,94 76,47 8197 8751 9304 919,88°
1x108 60,16 73,76 79,95 8590 92,77 97,58 100,00 1029,02*
1x10° 59,04 76,44 79,93 86,30 93,59 98,79 100,00 1036,04*

PC (Nwéc cat) 0,00 0,00 000 000 0,00 0,00 0,00 0,00

F value 317,71

Pr>F <0,001

CV (%) 5,79
o) *k

Ghi chi: ** Khac biér ¢6 y nghia ¢ mikc p < 0,01, cdc chik cai giong nhau theo sau gia tri
trung binh trén ciing mét cét thé hién su khac biét khéng cé y nghia theo phdan hang Duncan.

Két qua nghién ciru trong Bang 3.41 cho thay chi s6 AUDPC hiéu luc trir 4u tring
rép sap hai ré cia mau nim PB1 ¢ 2 mic nong d6 1x10° va 1x108 (bao tu/ml) dat gia tri
cao nhat (1036,04 va 1029,02), & mac nong d 1x107 (bao tir/ml) dat (919,88) cao thi 2
va thap nhit & ca 2 mtc nong d6 1x108 va 1x10° (bao tir/ml) tuong Gng chi dat (569,92 va
502,59). Sau 3 ngay xt 1y, hiéu luc trir 4u tring rép sap hai ré hd tiéu cia mau nim
PB1 & nong do 108 va 10° (bao tir/ml) déu dat khoang 60%, & nong do 107 (bao ti/ml)
dat khoang 53%, & nong do 10° va 108 (bao tu/ml) chi khoang 25%. Sau 15 ngay xir 1y,
hiéu luc trir 4u trang rép sap hai ré ho tiéu ctia mau ndm PB1 & néng do 108 va 10°
(bao tu/ml) déu dat 100%, & ndng d6 107 (bao ti/ml) dat khoang 93%, & nong do 10° va
10° (bao tir/ml) chi twong tng khoang 50% va 59%.

Tuong tu, hiéu luc phong trir truong thanh rép sép hai ré ho tiéu cua mau nam PB1
trong diéu kién phong thi nghiém khéac nhau c6 ¥ nghia théng ké (P<0,01) phu thudc vao
nong d6 bao tir khac nhau (Bang 3.42).

Bing 3.42. Hiéu lyc trir trudng thanh rép sap hai ré cdy hoé tiéu ciia mau ndm PBI ¢

cdc nong do bao tir khac nhau

Nong do Hiéu lwe ¢ cac ngay theo doi sau xir ly (%)

o AUDPC
(Bao tw/ml) 3 ngay 5ngay 7 ngay 9ngay 11 ngay 13 ngay 15 ngay
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Nong d Hiéu lwe ¢ cac ngay theo ddi sau xir ly (%)

o AUDPC
(Bao tie/ml) 3 ngay 5ngay 7 ngay 9 ngay 11 ngay 13 ngay 15 ngay

1x10° 22,39 28,79 33,82 41,86 42,17 46,07 51,64 460,97°
1x 106 26,13 34,47 41,13 4496 48,14 5282 60,43 530,51°
1 x 107 36,95 51,89 64,19 71,71 78,03 84,57 90,84 826,81°
1x 108 50,75 63,64 76,88 87,21 89,88 94,49 98,02 976,85%
1x 109 57,10 70,45 77,66 88,37 89,47 9645 99,21 1008,85%

bC 0,00 000 000 000 000 0,00 0,00 0,00
F value 109,53
Pr>F <0,001
CV (%) 10,03
o) *x

Ghi chi: ** Khac biét c6 y nghia ¢ mirc p < 0,01, cdc chir cai giong nhau theo sau gia tri
trung binh trén ciing mét cét thé hién su khac biét khdng cé y nghia theo phdan hang Duncan.

Bang 3.42 cho thay chi s6 AUDPC hiéu lyc trir truong thanh rép sap hai ré cia
mau nam PB1 ¢ 2 mirc nong do 1x10°va 1x108 (bao tir/ml) dat gia tri cao nhat tuong Gng
(1088,85 va 976,85) & muc nong do 1x108 bao ti/m dat (826,81) cao thir 2 va thip nhét ¢
ca 2 mac nong do 1x10° va 1x10° (bao ta/ml) twong ung chi dat (530,51 va 460,97). Sau
3 ngay xu 1y, hiéu lyc trir truong thanh rép sap hai ré ho tiéu ciia mau nim PB1 & nong
d6 108 va 10° (bao ti/ml dat twong Gmg khoang 50% va 57%, ¢ nong do 107 (bao ti/ml)
dat khoang 36%, ¢ nong d6 10° va 10° (bao tir/ml) tuong tng khoang 22% va 26%. Sau
15 ngay xur 1y, hiéu luc trir trudng thanh rép sap hai ré ho tiéu cia mau nam PB1 &
noéng d6 108 va 10° (bao ta/ml) déu gan dat 100%, & nong do 107 (bao ti/ml) dat khoang
90%, & ndng do 10° va 108 (bao ti/ml) chi trong tng khoang 51% va 60%.

Két qua ctia nghién ciu ndy twong dong véi nghién ctru cua EL Sayed va
lbrahim (2020) [80] khi thir nghiém véi cac nong d6 bao tir mau nam tim P. lilacinum
dugc phan 1ap tir mot co do dé phong trir rép mudi den A. craccivora da cho mutrc do ty
18 rép chét khac nhau. Két qua nghién ciu cua Nguyen Thi va cs (2023) [177] ciing
khang dinh & mau P. lilacinum PL1 phan lap tir xac bo pham B. tabaci tai Tay Ninh,
Viét Nam & cac muc nong do 1x107, 1x108 va 1x10° (bao ti/ml) gay ty 18 au tring bo
phan chét cao hon c6 ¥ nghia théng ké so voi mac nong d6 1x10%, 1x10° va 1x10° (bao
ta/ml). Nghién ctru Goffré va Folgarait (2015) [91] danh gia anh hudng cua cac muac
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ndng d6 bao tir mau P. lilacinum phan 1ap tir kién can 1a A. lobicornis tai Argentina
cling khang dinh nong do 1x108 (bao tir/ml) cao hon ¢ ¥ nghia théng ké so véi ndng
d6 1x10° va 1x10* (bao tix/ml). Trong nghién ctu Bali va cs (2022) [49] ciing khing
dinh khi nong d6 bao tir mau P. lilacinum tang 1én, ty 1é chét cua au tring va nhong
sau duc la Tuta absoluta.
3.4.1.2. Anh huwéng ciia nong d¢ méu ndm BB1 dén hiéu luc phong triv rép sdp hai
ré ho tiéu ¢ diéu kién phong thi nghiém
Trong diéu kién phong thi nghiém, & cdc nong do bao tir khac nhau méiu

ndm BB1 cho hiéu phong trir 4u trung rép sap hai ré ho tiéu khac nhau cé ¥ nghia
théng ké & mtrc y nghia P<0,01 (Béng 3.43).

Bing 3.43. Hiéu lyec trir du tring rép sap hai ré cdy ho tiéu ciia mau nam BB1 ¢ cdc

nong do bao tir khdc nhau

Nong do Hiéu lre & cac ngay theo ddi sau xir Iy (%6)

o AUDPC
(Bao ta/ml) 3 ngay 5ngay 7 ngay 9ngay 11 ngay 13 ngay 15 ngay

1x10° 2,30 10,71 27,16 28,87 32,86 34,09 3656 29593
1x 108 575 1190 38,27 46,25 5456 54,56 55,79  461,65°
1 x 107 9,28 4524 58,02 67,47 72,08 7844 7972 706,38

1x10® 1502 57,14 71,60 7873 8229 8352 8604 819,75
1x10° 1864 60,71 90,12 9501 98,72 100,00 100,00 976,13?
bC 0,00 000 000 000 0,00 0,00 0,00 0,00°

F value 118,99

Pr>F <0,001

CV (%) 10,56
P **

Ghi cha: ** Khac biét ¢é ¥ nghia ¢ mirc p < 0,01, cdc chir céi giong nhau theo sau gia tri
trung binh trén ciing mét cét thé hién su khéc biét khéng cé y nghia theo phdn hang Duncan.

Két qua nghién ctiu trong Bang 3.43 cho thay chi s6 AUDPC hiéu luc trir au
triing rép sap hai ré caa mau nam BB1 sau 15 ngay xu 1y tang dan theo thir ty 295,93 <
461,65 < 706,38 < 819,75 < 976,13 tuwong urng V4i mic néng do 1x10°, 1x10°, 1x107,
1x108 va 1x10° (bao tu/ml). Sau 13 ngay xu ly, hiéu luc trir 4u tring rép cua BB1 ¢
nong do 1x10° (bao tir/ml) da dat 100% thi dén 15 ngay sau xir Iy ¢ nong do 1x10°
(bao ti/ml) méi dat 36,56%.

Hiéu phong trir trueang thanh rép sap hai ré ho tiéu caa mau nim BB1 & cac nong
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d6 bao tr khac nhau ciing cho két qua khéc biét c6 ¥ nghia thong ké & mic P < 0,01
(Bang 3.44).

Bing 3.44. Hiéu luc trir trudng thanh rép sdp hai ré cdy ho tiéu ciia mau nam BBI ¢
cdc nong dé bao tir khdc nhau

Nong dd Hiéu e & cac ngay theo dbi sau xir Iy (%)

\ e AUDPC
(Bao t&/ml) 3 g3y 5ngay 7ngay 9ngay 11ngay 13 ngay 15 ngay

1x10° 1,15 10,34 1523 19,18 23,19 31,13 31,98 223,90°
1x 108 345 16,09 2352 34,88 4753 53,23 54,00 398,19
1 x 107 10,34 35,63 43,47 49,47 58,69 66,26 73,46 574,82°
1x 108 14,94 4368 51,77 63,84 7434 84,41 88,88 723,02°
1x10° 16,09 56,32 84,65 89,15 97,57 98,72 100,00 938,02°

PC 0,00 000 0,00 0,00 0,00 0,00 0,00 0,00f
F value 122,42
Pr>F <0,001
CV (%) 11,25
o) *k

Ghi cha: ** Khéc biét ¢é ¥ nghia ¢ mirc p < 0,01, cdc chir céi giong nhau theo sau gia tri
trung binh trén ciing mét cét thé hién su khac biét khéng cé y nghia theo phdan hang Duncan

Bang 3.44 cho thay sau 15 ngay xu Iy, chi s6 AUDPC hiéu luc trir truong thanh
rép sap hai ré ho tiéu cua mau nim BB1 dat cao nhat (938,02) ¢ nong do 1x10° (bao
ta/ml), cao thir 2 (723,02) ¢ ndng d6 1x108 (bao ta/ml), cao thi 3 (574,82) & ndng do
1x107 (bao tu/ml), tiép dén & ndong do 1x10° bao ta/ml (398,19) va thap nhat & ndng do
1x10° bao tir/ml (218,28).

Céc két qua nghién ctru trude day ciing khang dinh kha nang phong trir dich hai
ciia CAC mau nam tring trong diéu kién phong thi nghiém ¢ cac nong d6 khéac nhau la
khac nhau. Két qua nghién ctru ciia Zafar va cs (2016) [273] trong phong thi nghiém
cho két qua khi xur Iy véi mau B. bassiana Bb01 chét & ndng do 1x10¢ (bao ta/ml) chi
gay chét 45,11% rép Gossypium hirsutum, & nong d6 1x108 (bao tir/ml) gay chét loai
rép trén 1én dén 73,04%. Két qua nghién ciu cua Nawaz va Freed (2021) [172] xur ly
mau B. bassiana Bb08 dé phong trir rép sép hai bong Phenaccocus solenopsis ¢ mic
nong d6 2x108 (bao ti/ml) chi gay chét rép véi ty 16 45,0%, & mic nong do 7x10 8 (bao
tar/ml) 1én dén 85,0%. Két qua nghién ciru cia Manjushree va Chellappan (2019) [149]
khi sir dung mau B. bassiana phan lap tai Vellanikkara dé phong trir rép sap hong hai
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dira Dysmicoccus brevipes gay chét dén 60,0% truang thanh ¢ nong d6 1 x 10° (bao
tr/ml) cao hon c6 ¥ nghia théng ké so vai 46,67% & nong do 1 x 107 (bao ta/ml).

3.4.2. Anh huéng cia liéu lwong miu nAm da tuyén chon dén hiéu lwc phong trir
rép sap hai ré ho tiéu ¢ diéu kién vuon wom
3.4.2.1. Anh hwéng cia liéu lwong méu nam PBI dén hi¢u lic phong triv rép sdp
hai ré ho tiéu & diéu kién vwon wom

Xir 1y dich mau nam PB1 & diéu kién vudn wom véi cadc muc lidu luong khac
nhau cho két qua mat do rép sap hai r& va hiéu luc phong trir khic biét c6 y nghia
thong ké & muc ¥ nghia P < 0,05 ¢ tat ca cc lan theo ddi sau xur 1y. Két qua nghién
ctru dugc trinh bay trong Bang 3.45 va Bang 3.46.

Bdng 3.45. Mdt do rép sap hai ré ho tiéu sau khi xw ly bang mau nam PB1 voi cac murc
lieu luwong khdc nhau o diéu kién vieon wom

Mat dd rép & cac ngay theo doi sau xir Iy (con/bau)
Cong thirc AUDPC
15ngay 30ngay 45ngay 60ngay 180 ngay

CTI(PC-Oml/bdu) 16,67  19,97¢ 21,93  2383*  26,70° 3964,25°
CT2 (50 ml/bdu)  890°  7,40°  657° 563° 533 97650
CT3(75mlbiu)  500°  273° 233  207°  207°  377,00°
CT4 (100 ml/bdu) 1,109  060°  047°  023°  007°  44,00°

CT5 (125 ml/bau) 0,90¢ 0,60¢ 0,50¢ 0,10¢ 0,10¢ 36,00°

CV% 15,72 16,53 25,20 24,41 16,60 19,63

P * * * * * *

Ghi chi: *: mitc y nghia p < 0,05, cdc chir cai giong nhau theo sau gid tri trung binh trong
cling mét cot thé hién sue khac biét khdng cé y nghia theo phdn hang Duncan.

Bang 3.45 cho thay céac cong thic xu Iy voi dich mau ndm PB1 c6 mat do rép &
vuon wom thap hon cé y nghia thong ké (P <0,05) so véi cong thic dbi chung ¢ ca 5
ngay theo ddi. Trong khi mat do rép tai cac cong thic xtr Iy voi ndm PB1 giam di thi
tai cong thirc ddi chung lai tang 1én so véi lugng rép tha vao trude khi xi ly. O thoi
diém theo ddi 180 ngay sau xir ly, mat do rép & cong thac dbi ching da 1én dén 26,70
(con/bau) thi & cdng thire xir Iy véi lugng 100 va 125 mi/bau chi con 0,06 (con/bau), ¢
cong thic xu ly véi luong 75 mi/bau con 2,07 (con/bau) va 50 ml/bau con 5,33
(con/bau). Chi s6 AUDPC dién bién mat do rép sap hai ré ho tiéu ¢ vuon uom dén thoi
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diém theo ddi 180 ngay sau xir ly thap nhat c6 ¥ nghia théng ké & ca 3 cong thie xir ly
V&i 75, 100 va 125 ml PB1/bAu tuong tng dat (377,00; 44,00 va 36,00). Tiép theo 13 &
codng thae xu 1y voi 50 ml PB1/bau dat (976,50) thap hon c6 y nghia thong ké so Véi
cong thirc d6i chimg dat dén (3964,25).

Bing 3.46. Hiéu lwc phong trir rép sap hai ré ho tiéu cia PBI khi xit Iy véi cdc mire
lieu lwong khéc nhau & vieon wom

Hiéu luc & cac ngay theo doi sau xir ly (%0)
Cong thuc AUDPC
15ngay 30ngay 45ngay 60ngay 180 ngay

CT1(DC-0ml/bau) ] ] ] ] - -
CT2 (50 ml/bdu)  46,34° 62,93° 7045° 76,42° 80,07° 12.311,31°
CT3(75ml/bdu)  69,85° 86,31° 89,398 91,33  9227° 14.860,16°
CT4 (100 ml/bau)  9347%  96,99° 97,787  98,98%  99,67° 16.290,78°

CT5 (125 ml/bdu) 9463° 9699 97,74* 995  9961° 16.325,39?

CV% 6,72 6,62 7,40 5,61 4,62 5,37

P * * * * * *

Ghi chi: *: mitc y nghia p < 0,05, cdc chir cai giong nhau theo sau gid tri trung binh trong
cling mét cgt thé hién su khac biét khong cé y nghia theo phin hang Duncan (Duncan’s Multiple
Range Test)

Bang 3.46 cho thay hiéu lyc phong trir rép sép hai ré ho tiéu ¢ vuon wom khi
xur Iy bang dich mau ndm PB1 vai cac muc lidu lugng khéac nhau khéc biét c6 ¥ nghia
théng ké (P<0,05). Bén thoi diém theo dbi sau xir Iy 180 ngay, hiéu luc phong trir rép
& ca 3 cong thic xu ly voi 75, 100 va 125 mi/bau déu dat cao nhat (dat> 92%) cao hon
¢ y nghia théng ké so véi cong thirc xir Iy voi lugng 50 mi/bau (dat 80,07%). Chi s6
AUDPC dién bién hiéu luc cua PB1 phong trir rép sap hai ré ho tiéu ¢ vuon wom tai
thoi diém theo déi 180 ngay sau xir 1y ciing cho két qua cao khdng khéac biét co y
nghia théng ké & ca 3 cong thac xu ly véi cac muac 75, 100 va 125 mi/bau twong tng
dat (14.860,16; 16.290,78; 16.325,39). Tuy nhién, xu ly PB1 véi 3 muc liéu lugng trén
cao hon c6 ¥ nghia thong ké so véi xtr 1y véi liéu leong 50 ml/bau (12.311,31).

3.4.2.2. Anh hwéng ciia liéu lwong méu ndm BBI1 dén higu luc phong triv rép sdp
hai vé hé tiéu é diéu ki¢n vwon wom

Xt ly dich mau nAm BB1 ¢ diéu kién vuon wom véi cac mic lidu lugng khac
nhau dan dén mat d6 rép sap hai ré va hiéu luc phong trir khéc biét c6 ¥ nghia thong ké
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v6i mitc ¥ nghia P < 0,05 & hau hét cac lan theo d6i sau xir ly. Két qua nghién cau

duoc trinh bay trong Bang 3.47 va Bang 3.48.

Bing 3.47. Mdt d6 rép sdp hai ré ho tiéu sau khi xir Iy bang mau nam BBI véi cdc mikc
lieu luwong khac nhau o diéu kién vieon wom

cong Mat do rép & cac ngay theo doi sau xir Iy (con/bau)

) AUDPC
thirc 15ngay 30ngay 45ngay 60ngay 180 ngay

CT1(DC-Oml/bdu) 17,408 18708  20,47%¢  23,37*°  39,00° 4635258
CT2 (50 mIbdu)  1220® 11,73  10,77°  10,37°  10,33° 174875
CT3 (75 ml/bdu) 8,87 8,73¢ 7,40° 6,27¢ 6,23 1105,50°

CT4 (100 ml/bdu) 1,93 1,479 1,00 0,43¢ 053  112,75¢

CT5 (125 ml/bau) 0,90¢ 0,60¢ 0,50¢ 0,109 0,10° 36,00°

CV% 18,32 27,21 13,50 20,01 13,81 28,12

P * * * * * *

Ghi chi: *: mitc y nghia p < 0,05, cdc chir cai giong nhau theo sau gid tri trung binh trong
cung mgt cgt the hién sw khac biét khong co y nghia theo phan hang Duncan (Duncan’s Multiple
Range Test)

Bang 3.47 cho thdy mat do rép sap hai ré hd tiéu ¢ vuon wom sau khi xir ly
bang mau ndm BB1 véi lugng dich bao tir khac nhau déu ¢6 xu huéng giam. Nguoc lai
mat do rép o cong thic dbi chimg co xu hudng tang. Dén thoi diém theo ddi 180 ngay
sau xtr ly, mat do rép & cdng thie d6i ching da dat dén 39,0 (con/bau) thi ¢ cong thic
xir ly véi lugng 100 va 125 mi/bau chi con < 0,5 (con/bau), & cdng thic xa ly véi
lwgng 75 mi/bau con 6,2 (con/bau) va 50 mi/bau con 10,3 (con/bau). Chi s6 AUDPC
dién bién mat do rép sap hai ré ho tiéu ¢ vuon wom dén thoi diém theo dbi 180 ngay
sau xtr ly bang BB1 thap nhét c6 ¥ nghia thong ké & 2 cdng thie xir ly voi 100 va 125
ml PB1/bau twong tmg dat (112,75 va 36,00). Tiép theo la & cong thirc xir 1y véi 50 va
75 ml PB1/bau dat twong ung dat (1748,75 va 1105,50) thap hon c6 y nghia thong ké
s0 Vi cdng thirc d6i chimg dat dén (4635,25).

Bing 3.48. Hiéu lyc phong trir rép sdp hai ré ho tiéu ciia BB1 khi xit 1y véi cdc mike
liéu lwong khéc nhau 6 vieon wom

Céng Hiéu luc & cac ngay theo doi sau xir ly (%0)
AUDPC

thirc 15ngay 30ngay 45ngay 60ngay 180 ngay
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CT1(BC-0ml/bau) - - - - - -

CT2 (50 ml/bau)  28,64°  37,07°  47,04°  54,66°  71,04>  9.42836°
CT3 (75 ml/bau)  48,98®  5325° 63,72  72,80° 82,97 12.014,28
CT4 (100 ml/bau) 88,19° 92,12 9505  98,11° 98,69 16.012,732

CT5 (125 ml/bau) 94,632 96,802 97,532 99,622 99,782  16.335,77°

CV% 11,41 5,62 6,90 6,93 6,80 6,94

P * * * * * *

Ghi chi: *: mitc y nghia p < 0,05, cdc chir cai giong nhau theo sau gid tri trung binh trong
cling mét cgt thé hién sw khac biét khéng cé y nghia theo phin hang Duncan (Duncan’s Multiple
Range Test)

Bang 3.48 cho thay, ¢ tat ca cac ngay theo ddi sau xur ly bang miu nam BB1
véi cac lidu luong khac nhau cho hiéu luc phong trir rép sap hai ré ho tiéu ¢ giai
doan vuon wom khac nhau c6 ¥ nghia thong ké (P<0,05). Tai thoi diém theo ddi sau
xt ly bang 180 ngay, hiéu luc trir rép ¢ 2 cong thiac xu Iy véi luong 100 va 125
ml/bau dat gié tri cao nhat (dat >98%), ¢ cong thuc xu ly véi lugng 75 ml/bau dat
gi4 tri cao thtr 2 (82,97%) va & cong thic xtr Iy véi lwgng 50 ml/bau dat gia tri thap
nhat (71,04%). Chi s6 AUDPC dién bién hiéu lyc caa BB1 phong trir rép sap hai ré
ho tiéu ¢ vuon wom tai thoi diém theo déi 180 ngay sau xu |y cao nhat khi xu Iy
dich nam BB1 véi cdc muc 100 va 125 ml/bau twong ung dat (16.012,73;
16.335,77), tiép dén khi xtr Iy v6i lwong 75 ml/bau (12.014,28) va thip nhit khi xur
1y véi lugng 50 ml/bau (9.428,36).

Hiéu luc phong trir rép sap hai ré cay hd tiéu ¢ diéu kién vuon uom cua ca 2
mau nim PB1 va BB1 trong nghién ciru nay tuong duong vai két qua nghién ctu cua
Lemawork va cs (2011) [138] khi xu 1y rép hai ré chudi Cataenococcus ensete bang
100 ml dich & néng do 4,0 x 10° bao tia/ml véi cac mau nam ky sinh cén tring cho
hiéu lyc phong trir C. ensete trong diéu kién vuon wom sau 120 ngay xtr Iy véi mau B.
bassiana PPRC-56 dat 96,8%; B. bassiana FF 94,5%; M. anisopliae PPRC-6 95,8%;
M. anisopliae Mm 83,3%.

3.4.3. Anh hwéng cia liéu lwong mAu ndm di tuyén chon dén hiéu lwc phong trir
rép sap hai ré ho tiéu & diéu kién dong rudng

3.4.3.1. Anh hwéng ciia liéu lwong méu nim PB1 dén hi¢u lwc phong triv rép sdp
hai r¥é hé tiéu 6 diéu ki¢n dong rupng

Két qua danh gia anh huong cua lidu luong dich mau ndm PBI dén hiéu luc
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phong trir rép sap hai r& ho tiéu ¢ diéu kién dong rudng thong qua theo ddi chi sb rép
sap hai ré va tinh toan hiéu luc phong trir theo Henderson-Tilton dugc trinh bay trong
Bang 3.49 va Bang 3.50.

Bing 3.49. Chi 56 rép sap hai ré hé tiéu sau khi xir 1y bang mau ndm PBI véi cdc mike
liéu lwong khdc nhau & dong ruéng

Chi sb rép hai é cac ngay theo ddi sau xir Iy (%)
Cong thuc AUDPC
TXL 15ngay 30ngay 45 ngay 60 ngay 180 ngay

CT1(DC-Oml/cdy) 44,44 4568 54,3220 58,022 60,49° 71,60® 29023,322
CT2 (150 ml/cay) 45,68 34,57° 30,86° 30,86° 30,86° 30,86° 13221,88°
CT3 (200 ml/cdy) 48,15 33,33 24,69° 24,69 23,46° 23,46° 10295,95°
CT4 (250 ml/cy) 46,91 28,40° 23.46° 23,46 2346° 21,99 8907,75°

CT5 (300 ml/cay) 49,38 28,40° 22,22¢ 2222 22,22° 1852¢ 8426,95°

CV% 10,25 7,56 10,54 6,19 9,77 6,78 9,86

P ns * * * * * *

Ghi chi: *: mize y nghia p < 0,05, cdc chir céi giong nhau theo sau gia trj trung binh trong
cling mét cgt thé hién sw khac biét khéng cé y nghia theo phin hang Duncan (Duncan’s Multiple
Range Test)

Bang 3.49 cho thiy két qua theo dbi chi s6 rép sap hai ré ho tiéu & dong rong
truéc khi xir Iy mau nam PB1 khdng khac biét c6 ¥ nghia thong ké (P< 0,05). Nguoc
lai, sau khi xir ly chi s6 rép ¢ céng thirc dbi chimg c6 xu hudng ting 1én thi & cac cong
thire xir Iy mau ndm PB1 c6 xu hudng giam di. Ngay thoi diém theo ddi sau xu ly 15
ngay, chi s6 rép sap di co sy thay doi rd rét dan dén sy khéc biét co ¥ nghia thong ké
giita cac cong thuc xtr ly véi dich PB1 va cong thirc d6i chiing. Trong khi tat ca céc
cong thirc c6 xur ly véi dich nAm PB1 déu c6 chi s6 rép giam xudng chi con tir 28,40%
— 34,57% thi cong thirc doi chiing chi s6 rép tang 1én dén 45,68%. Bén thoi diém theo
d6i 180 ngay sau khi xir ly, chi s6 rép sap hai ré ho tiéu ¢ céng thirc ddi chimg da ting
1én dén 71,60% thi ¢ cbng thuc xir Iy véi 300 ml/ge giam chi con 18,52%; & cong
thire xa ly véi 250 ml/gée giam con 21,99%, & cong thie i ly véi 200 mi/gée giam
con 23,46% va & cong thuc xir Iy véi 150 ml/ge giam con 30,86%. Chi s6 AUDPC
din bién chi sb rép sap sau khi xir Iy PB1 véi cac muc liéu lwong khac nhau tai thoi
diém theo dbi 180 ngay sau xu Iy & ca 3 mac lidu lwong nam 200, 250, 300 ml
PB1/gbc thap nhat c6 y nghia thong ké twong ung (10.295,95; 8907,75 va 8.426,95),
tiép dén & luong 150 ml/gdc ho tiéu (13.221,88) va cao nhat & cong thirc ddi ching
(29.023,32).
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Bing 3.50. Hiéu lic ciia PBI trong phong trir rép sap hai ré hé khi xit Iy véi cde mikc
liéu lwong khdc nhau & dong ruéng

Hiéu lwc phong trir & cac ngay theo doi sau xir ly (%0)
Cong thuc AUDPC
15ngay 30ngay 45ngay 60ngay 180 ngay

CT1(bC-0ml/cay)

CT2 (150 mlicay) 24,89° 4424 4753 49,12 57,76  8.344,16"
CT3 (200 ml/cay) 30,77% 56,44 60,112 63,902 69,80  10.479,70?
CT4 (250 ml/cay) 40,242 58,12%  61,49% 63,112 72,17 10.685,94%

CT5 (300 ml/cay) 43,722 62,972 65,442 66,632 76,78%  11.358,14°

CV% 20,25 13,77 12,06 9,92 5,75 8,05

P * * * * * *

Ghi chi: *: mitc y nghia p < 0,05, cdc chir cai giong nhau theo sau gid tri trung binh trong
cling mét cét thé hién su khac biét khdng cé y nghia theo phan hang Duncan.

Bang 3.50 cho thay: cac cong thie xtr Iy dich mau nam PB1 véi lugng 200, 250
va 300 ml/gdc hd tiéu déu cho hiéu luc phong trir rép cao hon ¢ ¥ nghia théng ké (tir
69,80% dén 76,78%), & cong thic xu Iy vai lugng 150 ml/gdc ho tiéu cho hiéu lyc trir
rép dat gia tri thap nhat (chi dat 57,76%) tai thoi diém theo dbi 180 ngay sau xir ly. Chi
s6 AUDPC dién bién hiéu luc caa PB1 trong phong trir rép sap hai ré ho tiéu ¢ dong
ruong & ca 3 muc liéu lwong 200, 250 va 300 ml/gdc hd tiéu ciing dat gia tri cao nhat
tuong tng (10.479,70; 10.685,94 va 11.358,14) cao hon c6 ¥ nghia théng ké so véi
muc 150 ml/goc ho tiéu chi dat (8.344,16).
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3.4.3.2. Anh hwéng ciia liéu lwong méu nam BB1 dén higu luc phong triv rép sdp
hai ré hé tiéu ¢ diéu kién dong rupng

Két qua danh gia anh huéng cua liéu lvong mau nam PB1 dén hiéu lyc phong
trir rép sap hai ré ho tiéu ¢ diéu kién ddng rudng thong qua theo ddi chi s rép sap hai
ré va tinh toan hiéu lyc phong trir theo Henderson-Tilton. Két qua nghién ciru dugc
trinh bay trong Bang 3.51 va Bang 3.52.

Bing 3.51. Chi 56 rép sap hai ré hé tiéu sau khi xir 1y bang mau ndm BBI véi cdc mike
liéu lwong khéc nhau & dong ruéng

Cong Chi sb rép hai & cac ngay theo ddi sau xir Iy (%)

, AUDPC
thic TXL 15ngay 30ngay 45ngay 60 ngay 180 ngay
CT1

43,21 53,09% 61,73 64,20®0 70,37* 76,54* 36.079,222
(BC-0ml/cay)

CT2
41,98 40,74°  40,74> 40,74> 40,74°  40,74° 19.454,39°
(150 ml/cay)
CT3
45,68 40,74° 37,04° 37,04 37,04 38,27° 17.869,00°
(200 ml/cay)
CT4
44,44 3333 29,63 2593¢ 2551¢ 2551°¢ 11.509,26°
(250 ml/cay)
CT5
46,91 32,10° 32,10 32,10° 32,10° 22,22¢ 13.113,85°
(300 ml/cay)
CV% 19,60 14,98 1941 1594 19,33 16,42 25,73
P nS * * * * * *

Ghi chi: *: mizc y nghia p < 0,05, cdc chir cdi giong nhau theo sau gia trj trung binh trong
cling mét cét thé hién sue khac biét khdng cé y nghia theo phdan hang Duncan .

Bang 3.51 cho thay truéc khi xir Iy mau nam BB1, chi s6 rép sap hai ré ho tiéu
& @ong rong khong khac biét co ¥ nghia thong ké (P < 0,05). Sau khi xtr Iy bang mau
nam BB1 véi luong dich bao tir khac nhau cho chi sé rép va hiéu lyc phong trir rép sap
hai ré ho tiéu ¢ dong rudng khac nhau c6 ¥ nghia théng ké (P <0,05). Ngay thoi diém
theo ddi sau xir Iy 15 ngay chi sb rép sap di co su thay doi rd rét dan dén su khéc biét
¢6 ¥ nghia théng ké gitra cac cong thic xir ly véi dich BB1 va cong thire dbi ching.
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Trong khi tat ca cac cong thuc co xir Iy véi dich ndm BB1 déu c6 chi sé rép giam
xudng chi con tir 32,10% — 40,74% thi c6ng thirc d6i chirng chi s6 rép ting 1én dén
53,09%. Pén thoi diém theo ddi 180 ngay sau khi xtr Iy, chi s6 rép sap hai ré ho tiéu &
cong thirc ddi chimg dat dén 76,54% thi & cong thuac xir Iy véi 300 ml/gée chi con
22,22%; & cong thic xir 1y véi 250 ml/goc con 25,51%; & cong thac xir Iy véi 200
ml/gbc con 38,27% va & cdng thie xir ly vai 150 ml/gde con 40,74%. Chi sé AUDPC
din bién chi sé rép sap sau khi xir Iy BB1 véi ca 4 muc liéu lugng ndm 150, 200, 250,
300 ml BB1/gbc déu thap hon co y nghia théng ké so véi cong thirc dbi chimg.

Bang 3.52 cho thay: hiéu lyc phong trir rép sap hai ré ho tiéu & ddng ruong khi xir
ly bang mau nim BB1 véi lwong dich bao tir 250 va 300 ml/gdc hd tiéu dat gié tri twong
g 69,6% va 74,0% cao hon khac biét co ¥ nghia thng ké so véi 2 muc luong dich bao
ter 200 va 150 ml/gdc hd tiéu chi dat tuong tng 53,0% va 45,5% tai 180 ngay theo dbi
sau xtr ly. Chi s AUDPC dién bién hiéu luc cua BB1 trong phong trir rép sép hai ré hd
tiéu & dong ruong véi cac muc licu luong khac nhau khéc biét c6 y nghia thong ké
(P<0,05). Trong d6, khi xir ly BB1 véi lugng 250 va 300 ml/goc ho tiéu cho AUDPC dat
gié tri cao nhat twrong tng (10.261,08 va 10.719,93), véi luong 150 ml/gde hd tiéu cao thir
2 (8.091,35) va thap nhat véi lwong 150 ml/gée hd tiéu chi dat (6.583,75).

Bing 3.52. Hiéu lic ciia BBI trong phong trir rép sap hai ré hé khi xik Iy véi cdc mikc

liéu lirong khdc nhau ¢ dong rudng

Hiéu lwc phong trir & cac ngay theo doi sau xir ly (%0)
Cong thuc AUDPC
15ngay 30ngay 45ngay 60ngay 180 ngay

CT1(bC-0ml/céay)

CT2 (150 ml/cay) 21,27¢  31,76®  34,48%  40,03®¢  4548> 6.583,75°
CT3 (200 ml/cay) 27,73  43,13*®  4555° 50,00  52,97°  8.091,35
CT4 (250 ml/cay) 36,24®  51,65°  59,40°  68,22°  69,63* 10.719,93

CT5(300 mlicdy) 44,54¢  51,94*  53,84> 5776° 74,03 10.261,08°

CV% 20,41 14,50 5,45 8,14 7,84 5,24

P * * * * * *

Ghi chi: *: mite ¥ nghia p < 0,05; cdc chir céi giong nhau theo sau gi4 tri trung binh trong
cling mgt cgt thé hién su khéac biét khéng cé ¥ nghia theo phdn hang Duncan (Duncan’s Multiple
Range Test).

Két qua trong nghién ctru nay cao hon so véi két qua nghién ctu cua Lemawork
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va cs (2011) [138] khi xir ly 100 ml dich bao tir nam ¢ nong do 4,0 x 10° bao ti/ml dé
phong trir rép sap hai goc chudi C. ensete & diéu kién dong ruong sau 120 ngay xu ly
véi mau B. bassiana PPRC-56 chi dat 50%, mau B. bassiana FF dat khoang 40%, mau
M. anisopliae PPRC-6 chi dat 30%, mau M. anisopliae Mm chi dat 20%.

Két qua nghién cau cia Ummer va Kurien (2021) [255] khi st dung nam ky
sinh cdn tring ¢ cac lidu lugng khac nhau dé phong trir rép sap hai ré ho tiéu F.
polysperes cho thdy: & nong do 2x10® (bao ta/ml), 2x107 (bao tu/ml), 2x108 (bao
ta/ml) sau 1 tuan xi ly, mau B. bassiana gay ty 1¢ rép chét lan luot 11,11%:; 16,11% va
17,78%, mau P. lilacinus gay ty Ié rép F. polysperes chét lan luot dat 10,56 %; 10,56
% va 16,67%.
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KET LUAN VA KIEN NGHI
1. Két luan

Thanh phan mau ndm ki sinh con tring c6 kha ning ki sinh rép sap hai r& hd
tiéu tai Pak Lik da phan lap duoc kha phong phi véi 154 mau nam va tuyén chon
dugc 2 mau nam c6 tiém nang phong trir manh rép sap hai ré cay ho tiéu 13 mau nam
tim Purpureocillium lilacinum PB1 va mau ndm tring Beauveria bassiana BB1.

Vuon hd tiéu ap dung phuong thuc trong xen hd tiéu véi ca phé, sir dung cay
séng 1am tru ho tiéu, 4p dung phan bon hitu co va khong dung thudc trir nam bénh c6
anh huong tich cuc dén mat do nidm Metarhizium spp., Beauveria spp. va
Purpureocillium spp ki sinh rép sap hai ré ho tiéu tai Dik Lik.

Moi truong PDA, nhiét do 25 - 27°C, pH = 4,5 - 7,5 anh hudng tich cuc dén
kha ning nay mam, sinh truéng, sinh bao tur va ki sinh rép sap hai ré hé tiéu caa mau
nam tim P. lilacinum PB1 va mau nim trang B. bassiana BB1.

Diéu kién thich hop dé nhan sinh khéi mau nam tim P. lilacinum PB1 Ia su
dung gia thé bang hat gao véi am d6 45%. Diéu kién thich hop dé nhan sinh khdi mau
nam triang B. bassiana BB1 1 gia thé hat gao v&i am do 45 - 50%.

Hiéu lyc phong trir rép sap hai ré ho tiéu cua mau nam P. lilacinum PB1 dat gia
tri cao & diéu kien phong thi nghiém véi nong do 1x108 va 1x10° bao ta/ml; ¢ diéu
Kién vuon wom véi ndng d6 1x10° bao ta/ml va lidu lugng 75, 100 va 150 mi/bau hd
tiéu; ¢ diéu kién dong rudng véi nong do 1x10° bao tu/ml va liéu lwong 200, 250 va
300 ml/géc.

Hiéu luc phong trir rép sép hai ré ho tiéu mau nam B. bassiana BB1 dat gia tri
cao ¢ diéu kién phong thi nghiém véi nong d6 1x108 va 1x10° bao ti/ml; & diéu kién
vuon wom Véi ndng do 1x10° bao ta/ml va liéu lugng 100 va 150 ml/bau ho tiéu; &
diéu kién dong ruong voi ndng do 1x10° bao ta/ml va liéu lwong 250 va 300 ml/géc.

2. Kién nghi

Can danh gia hiéu qua cia cac mau nam Ky sinh con tring da tuyén chon dén
mot so loai dich hai trong dat ving ré cay ho tiéu ngoai rép sap nhu tuyén tring, cac
loai nam gay bénh ho tiéu.

Can danh gia anh huéng ctia cac mau nam ky sinh con tring da tuyén chon dén
cac loai sinh vat c6 ich trong hé sinh thai ving ré cay ho tiéu nhu cac loai con tring
bat moi, giun dat, cac loai vi nim ddi khang véi nam bénh hai ho tiéu. ..

Can nghién citu anh huong cua cac yéu td canh tac dén trong quan mat do ndm
ki sinh c6n tring va mat do rép sép hai ré cay ho tiéu.



125

DANH MUC CAC CONG TRINH PA CONG BO LIEN QUAN PEN LUAN AN

TT Tén bai bao Tap chi, s6 Téc gia Xép hang

1 | Phan lap, tuyén chon va | Tap chi Khoa hoc Pgi | Tran  Thi  Hué, | Danh
danh gia hiéu qua phong | hoc Hué: Nong nghigp | Nguyen Thi  Thu | muc Hoi
trir loai rép sap hai ré cay | va Phat trién Néng Thuy’ Tran Thi Thu | dong
hd tieu (Pseudococcidae) | thon, 131 (3B): 17-30. | & Zhu; 3
cia mot s6 mau nam ky an gla?
. NP su  nha
sinh trén con tring. ,

nuéc

2 | Effect of agricultural | International Tran  Thi Hue, | Hi thdo
practices on | Conference of the | Nguyen  Thi  Thu | quoc te
entomophathogenic fungi | Agricultural ~ Science | Thuy, Nguyen Thi
(Metarhizium sp. and | 2022 in Can Tho, Viet Hu_ong Cam, TrarT

) . Thi Le Tra, Tran Thi
Beauveria sp.) density in | Nam. . )
the rhi h i of Thu Hien, Tran Thi

e thizosphere soil o Thu Ha.
black pepper field in Viet
Nam's Dak Lak province.

3 |The Potential of | Journal of Advanced | Tran  Thi  Hue, | Danh
Beauveria against Root | Zoology 44(2), | Nguyen  Thi  Thu | myc
Mealybugs Formiccoccus | 2622:2636 Thuy, Tran  Dang | Sopus Q4

L . Khanh, N Anh
sp. (Homoptera: | http://jazindia.com/ind | . o ~9uyen AN
Pseudococidae) Black ho/iaz/article/vi Thu, ~ Tran  Xuan
P ) Dak  Lak eX.phpijaz/articieiview Hung, Tran Thi Thu

epp-er In . a aK | /1386/1018 Ha, Nguyen Phuong
Province of Vietnam. Dai Nguyen (2023).

4 | Hi¢u lyc caa ndm ki sinh [ Tap chi BVTV sé|Tran  Thi  Hué, | Danh
con triing Purpureocillium | 6/2023 Nguyen Thi Thu | muc Hoi
lilacinum va Beauveria Tbuy’ Tran Thi Thu | dong
bassiana phong trir rép Ha. chuc 3
. Cox A A A danh giao
sap hai ré cay ho tiéu ¢ .

. s . su nha
vuon vom va dong ruong )
nuéc

tai tinh Dak Lak




10.

126

TAI LIEU THAM KHAO

B6 Khoa hoc va Cong nghé (2021), Quyét dinh s6 1501/QD-BKHCN ngay
08/6/2021 cia Bo Khoa hoc va Cong nghé vé viéc cong bd Tiéu chuan qubc
gia, Bdo vé thuc Vit - phwong phdp diéu tra sinh vdt gay hai - phan 3: Nhom
cay cong nghiép, chu bién.

Bo Nong nghiép va Phat trién nong thdn (2023), Danh muc thudc bao vé thuc
vdt diroc phép sir dung tai Viét Nam.

Chu Thanh Binh, Bui Thi Viét Ha, Ho Tuyén, Nguyén Phuong Nhué (2017),
"Pic diém sinh hoc cua chung Paecilomyces variotii NVO1 phan lap tur dat
trng hé tidu khu vuc DakLak", Tap chi Khoa hoc PHOGHN: Khoa hoc Tu
nhién va Céng ngh¢, 33(01): 42-48.

Cuc théng ké ik Lik (2023), "Bdo cdao woc tinh dién tich, nang sudt, san
luwong cay lau nam, nam 2022".

Pam Thi Hao va Nguyén Thi Kim Cuc (2023), "Nghién cttu anh huong cia do
ph va nguon carbon dén ting truong hé soi dong tring ha thao (Cordyceps
militaris NBRC 9787) trong mdi truong thach”, Science Journal of Natural
Resources and Environment, (45): 12-20.

Pao Thi Lan Hoa, Tran Thi Thuong, Mai Thi Hanh, Nguyén Vin Phuong,
Nguyén Vin Nam, D Thi Kiéu An, Tran Thi Hué (2016), "Thanh phan nam ki
sinh trén rép sap va ve sau gay hai ré cay ca phé tai bak Lik", Tap chi KH
Néng nghiép Viét Nam 14(5): 682-689.

Db Thi Kiéu An, Trang Thi Nguyét Qué, Tran Thi Hué, Tran Thi Lé Tra,
Nguyén Tuan, Nguyén Hac Hién, Pham Thi Hong Giang (2022), Dich hgi cay
ho tiéu va bién phap phong chong, Nha xuat ban Néng nghiép, Ha Noi.

Hoang Qudc Bao, Nguyén Minh Chi, Trinh Tam Kiét, Pham Quang Thu
(2018), "Thanh phan lodi nim Pong trung ha thao tai Vuon Quéc gia Hoang
Lién, Lao Cai", Tap chi Néng nghiép va Phat trien Nong thon, (14): 119-127.
Huynh Hiru Bic va Tran Van Hai (2016), "Xac dinh loai, dic diém sinh hoc va
budc dau danh gia hiéu qua trir sing khoai lang (Cylas formicarius Fabricius)
trong diéu kién phong thi nghiém cua cac chung nim Beauveria ky sinh trén
con tring gay hai phan lap tai déng bang séng ciru long”, Tap chi Khoa hoc
Truong Dai hoc Can Tho, 3: 36-46.

Lé Hiru Phudc va Tran Van Hai (2011), "Dinh danh mét sé chung nam ky sinh
con tring tir hai loai nAm Metarhizium anisopliae Sorokin, Beauveria bassiana
Vuillemin & d¢ong bang song ciu long bang phuong phap PCR", Tap chi Khoa
hoc Truong Pai hoc Can Tho, 18: 212-218.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

127

Lé Thi Ngoc Xuan, Trinh Thi Xuan, Douangvilavanh Keomanivone, Luwong Thi
Hoang Dung, Tran Vin Hai (2016), "Khao sat dic tinh sinh hoc cua céc ching
nim Nomuraea rileyi (Farlow) Samson ky sinh con tring tai Dong bang séng
Ctru Long", Tap chi Khoa hoc Truong Pai hoc Can Tho, 3: 70-78.

Lé Thi Ngoc Xuan, Trinh Thi Xuan, Nguyén Ly Thanh Duy, Tran Vin Hai
(2022), "Hiéu qua ctia nam ky sinh Nomuraea rileyi, Metarhizium anisopliae va
Beauveria bassiana trong phong trir sdu keo mua thu, Spodoptera frugiperda
(Smith) (Lepidoptera: Noctuidae) trong diéu kién phong thi nghiém", (3).
Nguyén Anh Diing, Nguyén Van Bén, Tran Trung Diing, Nguyén Vin Nam,
Nguyén BPinh Sy, V6 Thi Phuong Khanh, . . . Ngd Vian Anh (2020), Nghién citu
1ng dung cac gidi phap cong nghé sinh hoc téng hop dé phét trién ho tiéu bén
viing ¢ Tay Nguyén, Nha xuét ban gido duc Viét Nam.

Nguyén Phuong Pai Nguyén (2015), "Két qua diéu tra thanh phan loai nim ho
Clavicipitaceae ki sinh ¢6n tring ¢ vuon qudc gia Chu Yang Sin tinh Pak Lak",
Héi nghi khoa hoc toan quéc vé sinh thai va tai nguyén sinh vdt lan thi 6: 255-
258.

Nguyén Quang Ngoc va Phan V& Ngoc Quyén (2017), "Thir nghiém ché pham
nam Metarhizium anisopliae dé phong trir ve sau hai ca phé va xén toc hai mia
trén dia ban tinh Gia Lai", Tgp chi Khoa hoc va Cong nghé Néng nghiép Viét
Nam, 9(82): 81-86.

Nguyén Quéc Linh va Nguyén Nhu Nhat (2017), "Nghién ctu thu nhan bao tir
Paecilomyces spp. c6 kha nang diét sdu khoang (Spodoptera litura) phan lap tu
dat trong trot", Tap chi phat trien KH va CN, 20(sé T5-2017.).

Nguyén Thi Chit (2001), "Mat s6 sau hai chinh trén cay tiéu ¢ céc tinh phia
Nam va bién phap phong tri", Tdp san khoa hoc ky thugt Néng Lam nghiép, 1:
5-10.

Nguyén Thi Chat (2008), Rép sap hai cay trong va bién phap phong tri, Nha
xuat ban Néng nghiép, thanh phé H6 Chi Minh.

Nguyén Thi Hong Minh, Nguyén Thé Quyét, Pao Thi Thu Hang, Trinh Qudc
Binh, Nguyén Puc Thanh, Pham Thi Kim Lan, . . . Pham Thi Ly Thu (2022),
"Phan 1ap va tuyén chon t6 hop céc chung nam ky sinh va vi khuan Bacillus
thuringiensis dé phong trir sau duc than trén cay xoai", Tap chi Khoa hoc va
Cong nghé Nong nghiép Viét Nam, 3(136): 87-91.

Nguyén Vin DPinh, D6 Tan Diing, Ha Quang Hung, Pham Van Lam, Pham
Binh Quyén, Ngb Thi Xuyén (2004), Gido trinh bién phap sinh hoc trong bdo
vé thuc vat, Nha xuat ban Nong nghiép.

Nguyén Xuan Niém (2014), "Tiém ning cta ché pham nam Metarhizium
anisopliae trong phong trir sau hai cay trong ¢ kién giang".



22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

128

Pham Kim Son, Lé Vin Vang, Tran Vian Hai (2016), "Kha ning gay bénh cua
nim ky sinh dbi véi thanh tring sung khoai lang, Cylas formicarius Fabr.
(Coleoptera: Curculionidae) ", Tap chi Khoa hoc Truong Pai hoc Can Tho, 44:
31-37.

Téng cuc théng ké (2021), Nién giam thong k&, Nha xuat ban Thong ké.

Tran Danh Stru, Dao Thi Lan Hoa, Pham Thi Xuan (2017), Sau bénh hgi ho
tiéu va bi¢n phap phong tre, Vién Khoa hoc Néng nghiép Viét Nam va Trung
tam Khuyén néng Quéc Gia, Ha Noi.

Tran Vian Huy, Lé Van Trinh, Nguyén Vian Liém, Nguyén Thi Nga, Ha Thi
Thuy Thay, Nguyén Thi Nhu Quynh (2017), "M6t sb dic diém sinh hoc, sinh
truong ca phat trién cua chung ndm Paecilomyces cicadae c6 tiém ning phong
trir ve sau hai ca phé", Tap chi phat trien KH va CN, 9.

Uy ban Nhan dan tinh Dik Lik (2021), Bao cdo thuc trang sdn xudt nam 2020
va dinh huéng phét trién cay Ho tiéu trong thoi gian tdi.

V0 Thi Thu Oanh (2010), Nghién cuu dac tinh sinh hoc va danh gia doc tinh
cia cac mau phan Igp ndm Beauveria va Metarhizium ky sinh trén con tring
gay hai, Luan an Tién sy Nong nghiép, Truong Pai hoc Nong Lam Thanh phb
Hb Chi Minh.

Vii Bich Thity va Nguyén Phuong Pai Nguyén (2017), "Mot s diac diém sinh
hoc va kha nang ki sinh ctia 5 lodi nAm ki sinh rép sap trén cay ca phé tai Krong
Ana, tinh Dk Lak", Hgi nghi khoa hoc toan quéc vé Sinh thai va Tai nguyén
sinh vat lan the 7, 7: 1963-1969.

Abbott, W. S. (1925), "A method of computing the effectiveness of an
insecticide™, J. econ. Entomol, 18(2): 265-267.

Acevedo, F. E., Jiménez, M., Pimentel, J. P., Benavides, P. (2020), "Spatial
distribution of mealybugs (Hemiptera: Coccomorpha: Coccoidea) in the root
system of pruned and non-pruned Coffea arabica trees”, Econ Entomol,
113(1): 172-184.

Acheampong, M., Coombes, C., Moore, S., Hill, M. (2020), "Temperature
tolerance and humidity requirements of select entomopathogenic fungal isolates
for future use in citrus IPM programmes”, Journal of invertebrate pathology,
174: 107436.

Affandi, A., Chailani, S. R., Mimbar, S. M., Wiroatmodjo, B. (2013), "Isolation
and Phenotypic Characterisation of Morphology in Fungus Beauveria bassiana
(Balsamo) Vuillemin Colony Naturally From Leaf Surface, Soil, and Insect as
Host in Tomato Plantation”, AGRIVITA, Journal of Agricultural Science,
34(3): 303-310.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

129

Afzal, M. B. S., ljaz, M., Farooq, Z., Shad, S. A., Abbas, N. (2015), "Genetics
and preliminary mechanism of chlorpyrifos resistance in Phenacoccus
solenopsis Tinsley (Homoptera: Pseudococcidae)", Pesticide Biochemistry and
Physiology, 119: 42-47.

Afzal, M. B. S., Shad, S. A., Abbas, N., Ayyaz, M., Walker, W. B. (2015),
"Cross-resistance, the stability of acetamiprid resistance and its effect on the
biological parameters of cotton mealybug, Phenacoccus solenopsis
(Homoptera: Pseudococcidae), in Pakistan”, Pest Management Science, 71(1):
151-158.

Ahmad, M. and Akhtar, S. (2016), "Development of resistance to insecticides in
the invasive mealybug Phenacoccus solenopsis (Hemiptera: Pseudococcidae) in
Pakistan", Crop Protection, 88: 96-102.

Ahmad, M. A., Ghazaln, I., Rajab, L. H. (2016), "Laboratory Evaluation of the
effect of temperature and several media on the radial growth, conidia
production and germination of the fungus Beauveria bassiana (Bals.) vuil”,
SSRG International Journal of Agriculture Environmental Science Pollution
Research, 3(6): 35-41.

Alfiky, A. (2022), "Screening and identification of indigenous
entomopathogenic fungal isolates from agricultural farmland soils in Nile Delta,
Egypt", Journal of Fungi, 8(1): 54.

Ali, B. G., Wang, B., Cao, N., Hua, F. L. (2018), "Pathogenicity of Beauveria
bassiana strain 202 against sap-sucking insect pests”, Plant Protection Science,
54(2): 111-117.

Ali, S., Huang, Z., Ren, S. (2013), "Effect of fungicides on growth, germination
and cuticle-degrading enzyme production by Lecanicillium muscarium”,
Biocontrol Science Technology, 23(6): 711-723.

Amatuzzi, R. F., Poitevin, C. G., Poltronieri, A. S., Zawadneak, M. A.,
Pimentel, I. C. (2018), "Susceptibility of Duponchelia fovealis Zeller
(Lepidoptera: Crambidae) to soil-borne entomopathogenic fungi®, Insects,
9(2): 70.

Amutha, M., Banu, J. G., Surulivelu, T., Gopalakrishnan, N. (2010), "Effect of
commonly used insecticides on the growth of white Muscardine fungus,
Beauveria bassiana under laboratory conditions", Journal of Biopesticides.

Amutha, M. and Gulsar Banu (2017), "Variation in mycosis of
entomopathogenic fungi on mealybug, Paracoccus marginatus (Homoptera:
Pseudococcidae)"”, Proceedings of the National Academy of Sciences, India
Section B: Biological Sciences, 87: 343-349.



43.

44,

45.

46.

47.

48.

49.

50.

o1.

52.

53.

130

Araujo, J. P. and Hughes, D. P. (2016), "Diversity of entomopathogenic fungi:
which groups conguered the insect body?", Advances in genetics, 94: 1-39.

Asi, M. R., Bashir, M. H., Afzal, M., Ashfag, M., Sahi, S. T. (2010),
"Compatibility of entomopathogenic fungi, Metarhizium anisopliae and
Paecilomyces fumosoroseus with selective insecticides”, Pakistan Journal of
Botany, 42(6): 4207-4214.

Aung, O., Soytong, K., Hyde, K. (2008), "Diversity of entomopathogenic fungi
in rainforests of Chiang Mai Province, Thailand"”, Fungal Diversity, 30: 15-22.
Avery, P. B., Pick, D. A., Aristizabal, L. F., Kerrigan, J., Powell, C. A., Rogers,
M. E., Arthurs, S. P. (2013), "Compatibility of Isaria fumosorosea
(Hypocreales: Cordycipitaceae) blastospores with agricultural chemicals used
for management of the Asian citrus psyllid, Diaphorina citri (Hemiptera:
Liviidae)", Insects, 4(4): 694-711.

Aw, K. M. S. and Hue, S. M. (2017), "Mode of infection of Metarhizium spp.
fungus and their potential as biological control agents”, Journal of fungi, 3(2):
30.

Ba¢maga, M., Wyszkowska, J., Kucharski, J. (2020), "Response of soil
microorganisms and enzymes to the foliar application of Helicur 250 EW
fungicide on Horderum vulgare L", Chemosphere, 242: 125163.

Bali, G. K., Singh, S. K., Maurya, D. K., Wani, F. J., Pandit, R. S. (2022),
"Morphological and molecular identification of the entomopathogenic fungus
Purpureocillium lilacinum and its virulence against Tuta absoluta
(Meyrick)(Lepidoptera: Gelechiidae) larvae and pupae", Egyptian Journal of
Biological Pest Control, 32(1): 86.

Bamisile, B. S., Akutse, K. S., Siddiqui, J. A., Xu, Y. (2021), "Model
application of entomopathogenic fungi as alternatives to chemical pesticides:
Prospects, challenges, and insights for next-generation sustainable agriculture”,
Frontiers in Plant Science, 12: 741804.

Baris, C. and Er, M. K. (2021), "Examining Some Cereals for Mass Production
of Beauveria bassiana (Balsamo) Vuillemin Conidia by Solid State
Fermentation", Kahramanmaras Siit¢ii Imam Universitesi Tarim ve Doga
Dergisi, 24(6): 1263-1270.

Baron, N., De Souza, A., Rigobelo, E. (2020), Purpureocillium lilacinum and
Metarhizium marquandii as plant growth-promoting fungi. , chu bién, Peer.
Barra, P. S., Barros, G. G., Etcheverry, M. G., Nesci, A. V. (2018), "Mass
production studies in solid substrates with the entomopathogenic fungus,
Purpureocillium lilacinum”, International Journal of Advances Agricultuaral
Research.



54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

131

Bich, G. A., Castrillo, M. L., Villalba, L. L., Zapata, P. D. (2018), "Evaluation
of rice by-products, incubation time, and photoperiod for solid state mass
multiplication of the biocontrol agents Beauveria bassiana and Metarhizium
anisopliae", Agronomy Research.

Bueno-Pallero, F. A., Blanco-Pérez, R., Vicente-Diez, |., Rodriguez Martin, J.
A., Dionisio, L., Campos-Herrera, R. (2020), "Patterns of occurrence and
activity of entomopathogenic fungi in the Algarve (Portugal) using different
isolation methods", Insects, 11(6): 352.

Bugti, A., Bin, W., Memon, S., Khaligq, G., Jaffar, M. (2020),
"Entomopathogenic fungi: Factors involved in successful microbial control of
insect pests”, Entomol, 17(2): 74-83.

Butt, T., Coates, C., Dubovskiy, I., Ratcliffe, N. (2016), "Entomopathogenic
fungi: new insights into host—pathogen interactions", Advances in genetics, 94:
307-364.

Camara, I., Cao, K., Sangbaramou, R., Wu, P., Shi, W., Tan, S. (2022),
"Screening of Beauveria bassiana (Bals.)(Hypocreales: Cordycipitaceae)
strains against Megalurothrips usitatus (Bagnall)(Thysanoptera: Thripidae) and
conditions for large-scale production”, Egyptian Journal of Biological Pest
Control, 32(1): 85.

Campbell, C. L. and Madden, L. V. (1990), Introduction to plant disease
epidemiology, John Wiley & Sons.

Castro, T., Mayerhofer, J., Enkerli, J., Eilenberg, J., Meyling, N. V., de
Andrade Moral, R., . . . Delalibera Jr, 1. (2016), "Persistence of Brazilian
isolates of the entomopathogenic fungi Metarhizium anisopliae and M. robertsii
in strawberry crop soil after soil drench application™, Agriculture, Ecosystems
Environment, 233: 361-369.

Celar, F. A. and Kos, K. (2016), "Effects of selected herbicides and fungicides
on growth, sporulation and conidial germination of entomopathogenic fungus
Beauveria bassiana”, Pest management science, 72(11): 2110-2117.

Chang, J.-C., Wu, S.-S,, Liu, Y.-C,, Yang, Y.-H., Tsai, Y.-F., Li, Y.-H., . ..
Nai, Y.-S. (2021), "Construction and selection of an entomopathogenic fungal
library from soil samples for controlling Spodoptera litura”, Frontiers in
Sustainable Food Systems, 5: 596316.

Chen, X.-M., Wang, X.-Y., Lu, W., Zheng, X.-L. (2021), "Use of Beauveria
bassiana in combination with commercial insecticides to manage Phauda
flammans (Walker)(Lepidoptera: Phaudidae): Testing for compatibility and
synergy", Journal of Asia-Pacific Entomology, 24(2): 272-278.



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

132

Chi, N. M., Anh, D. T. K,, Long, P. D., Quang, D. N., Bao, H. Q., Cong, L. T.,
Loi, V. V. (2022), "Entomopathogenic fungi (Cordyceps spp.) isolated from
emerging insect pests associated with plantation forests in Vietnam",
Agriculture and rural development 1(1): 2-10.

Choi, J. and Lee, S. (2022), "Higher classification of mealybugs (Hemiptera:
Coccomorpha) inferred from molecular phylogeny and their endosymbionts",
Systematic Entomology, 47(2): 354-370.

Clifton, E. H., Jaronski, S. T., Hodgson, E. W., Gassmann, A. J. (2015),
"Abundance of Soil-Borne Entomopathogenic Fungi in Organic and
Conventional Fields in the Midwestern USA with an Emphasis on the Effect of
Herbicides and Fungicides on Fungal Persistence™, PLoS One, 10(7).

Cocco, A., Pacheco da Silva, V. C., Benelli, G., Botton, M., Lucchi, A., Lentini,
A. (2021), "Sustainable management of the vine mealybug in organic
vineyards", Journal of Pest Science, 94: 153-185.

D'Alessandro, C., Padin, S., Urrutia, M., Lépez Lastra, C. (2011), "Interaction
of fungicides with the entomopathogenic fungus Isaria fumosorosea”,
Biocontrol Science, 21(2): 189-197.

Daba, T., Kifelew, H., Hailemichael, G., Getachew, W. (2017), "Insect pests
infesting black pepper (Piper nigrum L.) in southwestern part of Ethiopia",
African Journal of Agricultural Research, 12(21): 1817-1823.

Dara, S. K. (2017), "Compatibility of the entomopathogenic fungus Beauveria
bassiana with some fungicides used in California strawberry", The Open Plant
Science Journal, 10(1).

Deb, L., Rajesh, T., Monika, H. (2017), "Growth of Beauveria bassiana in
Different Solid Media", Trends in Biosciences, 10(23): 4815-4817.

Demirci, F., Mustu, M., Bora Kaydan, M., Ulgentiirk, S. (2011), "Laboratory
evaluation of the effectiveness of the entomopathogen; Isaria farinosa, on
citrus mealybug, Planococcus citri”, Journal of Pest Science, 84: 337-342.
Deng, J. X,, Paul, N. C., Sang, H. K., Lee, J. H., Hwang, Y. S., Yu, S. H.
(2012), "First report on isolation of Penicillium adametzioides and
Purpureocillium lilacinum from decayed fruit of Cheongsoo grapes in Korea",
Mycobiology, 40(1): 66-70.

Deng, Y., Huang, H., Fu, S., Jiang, L., Liang, Y., Liu, X., . .. Liu, H. (2021),
"Cadmium Uptake and Growth Responses of Potted Vegetables to the Cd-
Contaminated Soil Inoculated with Cd-Tolerant Purpureocillium lilacinum
N1", Minerals, 11(6): 622.



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

133

Desoky, S. M. A., Abdelall, M. F., Ahmed, Y. (2022), "Isolation, Identification,
evaluation of Purpureocillium Lilacinum Egyptian isolate toxicity test in vitro
and analysis its bioactive products”, Journal of the Advances in Agricultural
Researches, 27(4): 602-617.

Devasahayam, S., Koya, K. A., Anandaraj, M., Thomas, T., Preethi, N. (2009),
"Distribution and ecology of root mealybugs associated with black pepper
(Piper nigrum Linnaeus) in Karnataka and Kerala, India", Entomon, 34(3):
147-154.

Devasahayam, S., Koya, K. M., Anandaraj, M. (2006), Bioecology and
integrated management of root mealybug (Planococcus sp.) infesting black
pepper, Report, Final, cha bién, ICAR Ad-Hoc Research Scheme, Indian
Institute of Spices Research, Calicut.

Dhar, S., Jindal, V., Gupta, V. (2016), "Optimization of growth conditions and
medium composition for improved conidiation of newly isolated Beauveria
bassiana strains", Indian Journal of Experimental Biology.

El Aalaoui, M. and Sbaghi, M. (2022), "Life cycle and population growth
parameter analysis of the mealybug Phenacoccus solenopsis on three new host
plants”, Arthropod-Plant Interactions, 16(5): 437-448.

EL Sayed, Y. A. and lIbrahim, S. A. (2020), "Toxicological studies and
histopathological changes on black bean aphid, Aphis craccivora induced by
entomopathogenic  fungi, Metarhizium anisopliae and Purpureocillium
lilacinum”, Egyptian Academic Journal of Biological Sciences, 12(1): 185-196.
Fiedler, Z. and Sosnowska, D. (2017), "Side effects of fungicides and
insecticides on entomopathogenic fungi in vitro", Journal of Plant Protection
Research.

Firake, D., Joshi, S., Behere, G., Momin, G., Thakur, N. A., Ngachan, S.
(2015), "First report of the mealybug Formicococcus polysperes (Hemiptera:
Pseudococcidae) infesting ginger in India", Entomological News, 125(3): 179-
185.

Forlani, L., Juarez, M. P., Lavarias, S., Pedrini, N. (2014), "Toxicological and
biochemical response of the entomopathogenic fungus Beauveria bassiana after
exposure to deltamethrin®, Pest management science, 70(5): 751-756.
Francisco, E. A., Mochi, D. A., Correia, A. d. C. B., Monteiro, A. C. (2006),
"Influence of culture media in viability test of conidia of entomopathogenic
fungi”, Ciéncia Rural, 36: 1309-1312.

Gangwar, G. P. (2013), "Evaluation of different substrates for mass
multiplication of Beauveria bassiana (Balsamo) Vuillemin”, Agricultural
Science Digest-A Research Journal, 33(4): 321-323.



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

134

Gao, Y.-P., Luo, M., Wang, X.-Y., He, X. Z., Lu, W., Zheng, X.-L. (2022),
"Pathogenicity of Beauveria bassiana PfBb and Immune Responses of a Non-
Target Host, Spodoptera frugiperda (Lepidoptera: Noctuidae)”, Insects,
13(10): 914.

Garrido-Jurado, 1., Fernandez-Bravo, M., Campos, C., Quesada-Moraga, E.
(2015), "Diversity of entomopathogenic Hypocreales in soil and phylloplanes
of five Mediterranean cropping systems", Journal of Invertebrate Pathology,
130: 97-106.

Ginting, S., Djamilah, D., Pamekas, T., Bustaman, H., Priyatiningsih, P.,
Sipriyadi, S., Wibowo, R. (2020), "Pathogenicity of entomopathogenic fungi
Lecanicillium lecanii and Beauveria bassiana against Pseudococcus
jackbeardsleyi (Pseudococcidae) infecting rambutan™, Serangga, 25: 1-11.
Godonou, 1., James, B., Atcha-Ahowé, C., Vodouhe, S., Kooyman, C.,
Ahanchédé, A., Korie, S. (2009), "Potential of Beauveria bassiana and
Metarhizium anisopliae isolates from Benin to control Plutella xylostella
L.(Lepidoptera: Plutellidae)", Crop protection, 28(3): 220-224.

Goettel, M. and Glare, T. (2010), "Entomopathogenic Fungi and their Role in
Regulation of Insect Populations™, Insect Control.

Goffré, D. and Folgarait, P. J. (2015), "Purpureocillium lilacinum, potential
agent for biological control of the leaf-cutting ant Acromyrmex lundii*, Journal
of invertebrate pathology, 130: 107-115.

Goffré, D. and Folgarait, P. J. (2018), "Insights into the biodiversity and causes
of distribution of potential entomopathogens associated with leaf-cutting ants",
Insectes sociaux, 65: 103-115.

Gopal, G. S., Venkateshalu, B., Nadaf, A., Guru, P., Pattepur, S. (2021),
"Management of the grape mealy bug, Maconellicoccus hirsutus (Green), using
entomopathogenic fungi and botanical oils: a laboratory study", Egyptian
Journal of Biological Pest Control, 31: 1-8.

Gul, H. T., Saeed, S., Khan, F. A. (2014), "Entomopathogenic fungi as effective
insect pest management tactic: A review", Applied Sciences Business
Economics, 1(1): 10-18.

Gulati, K., Verma, P., Rai, N., Ray, A. (2021), "Role of nutraceuticals in
respiratory and allied diseases"”, Nutraceuticals, Elsevier: 101-115.

Hallouti, A., Ait Hamza, M., Zahidi, A., Ait Hammou, R., Bouharroud, R., Ait
Ben Aoumar, A., Boubaker, H. (2020), "Diversity of entomopathogenic fungi
associated with Mediterranean fruit fly (Ceratitis capitata (Diptera:
Tephritidae)) in Moroccan Argan forests and nearby area: impact of soil factors
on their distribution”, BMC ecology, 20(1): 1-13.



97.

98.

99.

100.

101.

102.

103.

104.

105.
106.
107.
108.

109.

135

Handoko, R. N. S., Afandhi, A., Leksono, A. S. (2017), "Correlation of soil
environmental to diversity the entomopathogenic fungi”, Indonesian Journal of
Environment Sustainable Development, 8(1).

Hashem, H., Shokry, I., Hussein, K., ElI-Gendy, R. M. (2010), "Effect of
different ph values of spray solution on the efficiencyof malathion, Beauveria
bassiana and extratone on Aphiscraccivora”, Journal of Plant Protection
Pathology, 1(12): 1099-1107.

Hirose, E., Neves, P. M., Zequi, J. A., Martins, L. H., Peralta, C. H., Moino Jr,
A. (2001), "Effect of biofertilizers and neem oil on the entomopathogenic fungi
Beauveria bassiana (Bals.) Vuill. and Metarhizium anisopliae (Metsch.)
Sorok™, Brazilian Archives of Biology Technology, 44: 419-423.

Hong, S. I. and Kim, K. (2007), "Selection of entomopathogenic fungi for aphid
control”, Journal of Bioscience Bioengineering, 104(6): 498-505.

Huang, P., Yao, J., Lin, Y., Yu, D. (2021), "Pathogenic characteristics and
infection-related genes of Metarhizium anisopliae FM-03 infecting
Planococcus lilacinus™, Entomologia Experimentalis et Applicata, 169(5): 437-
448.

Humber, R. A. (2012), "ldentification of entomopathogenic fungi*, Manual of
techniques in invertebrate pathology: 151-187.

Ibrahim, L. and Jenkinson, P. (2002), "Effect of artificial culture media on
germination, growth, virulence and surface properties of the entomopathogenic
hyphomycete Metarhizium anisopliae”, Mycological Research, 106(6): 705-
715.

Imoulan, A., Alaoui, A., El Meziane, A. (2011), "Natural occurrence of soil-
borne entomopathogenic fungi in the Moroccan Endemic forest of Argania
spinosa and their pathogenicity to Ceratitis capitata”, World Journal of
Microbiology Biotechnology, 27: 2619-2628.

IPA (2022), Sustainable pepper production.

IPC (2018), "Pepper statistical yearbook 2017".

IPC (2022), Pepper statistical yearbook 2021.

Isaac, G., El-Deriny, M., Taha, R. (2021), "Efficacy of Purpureocillium
lilacinum AUMC 10149 as biocontrol agent against root-knot nematode
Meloidogyne incognita infecting tomato plant”, Brazilian Journal of Biology,
84.

Islam, S. M. N., Chowdhury, M. Z. H., Mim, M. F., Momtaz, M. B., Islam, T.
(2023), "Biocontrol potential of native isolates of Beauveria bassiana against



110.

111.

112.

113.

114.

115.

116.

117.

118.

136

cotton leafworm Spodoptera litura (Fabricius)"”, Scientific Reports, 13(1):
8331.

Jaber, L. R. and Enkerli, J. (2017), "Fungal entomopathogens as endophytes:
can they promote plant growth?", Biocontrol Science and Technology, 27(1):
28-41.

Jaber, S., Mercier, A., Knio, K., Brun, S., Kambris, Z. (2016), "Isolation of
fungi from dead arthropods and identification of a new mosquito natural
pathogen”, Parasites vectors, 9(1): 1-10.

Jaronski, S. T. (2023), "Chapter 11 - Mass production of entomopathogenic
fungi—state of the art**Mention of trade names or commercial products in this
chapter is solely for the purpose of providing specific information and does not
imply recommendation or endorsement by the author", trong Morales-Ramaos,
Juan A., Rojas, M. Guadalupe, Shapiro-llan, David I., chua bién, Mass
Production of Beneficial Organisms (Second Edition), Academic Press: 317-
357.

Jaronski, S. T. (2023), "Mass production of entomopathogenic fungi—state of
the art”, Mass production of beneficial organisms: 317-357.

Kamga, S. F., Ndjomatchoua, F. T., Guimapi, R. A., Klingen, I., Tchawoua, C.,
Hjelkrem, A.-G. R., . . . Kakmeni, F. M. (2022), "The effect of climate
variability in the efficacy of the entomopathogenic fungus Metarhizium
acridum against the desert locust Schistocerca gregaria”, Scientific Reports,
12(1): 7535.

Kardinan, A., Maris, P., Wahyono, T., Tarigan, N., Perkasa, G. (2022), The
intensity of major pests on pepper (Piper nigrum) in Tanggamus Regency-
Lampung Province, IOP Conference Series: Earth and Environmental Science,
IOP Publishing: 012035.

Karthikeyan, A., Shanthi, V., Nagasathya, A. (2008), "Effect of different media
and pH on the growth of Beauveria bassiana and its parasitism on leaf eating
caterpillars”, Res. J. Agric. Biol. Sci, 4(2): 117-119.

Kepenekci, 1., Yesilayer, A., Atay, T., Tulek, A. (2014), "Pathogenicity of the
entomopathogenic fungus, Purpureocillium lilacinum TR1 against the Black
Cherry Aphid, Myzus cerasi Fabricus (Hemiptera: Aphididae)"”, Munis Entomol.
Zool, 10: 53-60.

Kepler, R. M., Luangsa-Ard, J. J., Hywel-Jones, N. L., Quandt, C. A., Sung, G.-
H., Rehner, S. A., . .. Zare, R. (2017), "A phylogenetically-based nomenclature
for Cordycipitaceae (Hypocreales)", IMA fungus, 8: 335-353.



119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

137

Khan, M. and Tanaka, K. (2023), "Purpureocillium lilacinum for plant growth
promotion and biocontrol against root-knot nematodes infecting eggplant”, Plos
one, 18(3): e0283550.

Khan, S., Guo, L., Maimaiti, Y., Mijit, M., Qiu, D. (2012), "Entomopathogenic
fungi as microbial biocontrol agent”, Molecular Plant Breeding, 3(7).
Khanzada, A. M., Khanzada, M. A., Syed, R. N., Lodhi, A. M. (2021),
"Comparative effectiveness of entomopathogenic fungi against okra mealybug
Phenacoccus solenopsis”, Pak. J. Bot, 53(1): 287-292.

Kiewnick, S. (2006), "Effect of temperature on growth, germination, germ-tube
extension and survival of Paecilomyces lilacinus strain 251", Biocontrol
Science Technology, 16(5): 535-546.

Kim, J. C., Lee, M. R., Kim, S, Lee, S. J., Park, S. E., Nai, Y.-S., ... Kim, J. S.
(2018), "Tenebrio molitor-mediated entomopathogenic fungal library
construction for pest management", Journal of Asia-Pacific Entomology, 21(1):
196-204.

Klingen, 1., Eilenberg, J., Meadow, R. (2002), "Effects of farming system, field
margins and bait insect on the occurrence of insect pathogenic fungi in soils",
Agriculture, ecosystems and environment, 91(1-3): 191-198.

Klingen, 1., Westrum, K., Meyling, N. V. (2015), "Effect of Norwegian
entomopathogenic fungal isolates against Otiorhynchus sulcatus larvae at low
temperatures and persistence in strawberry rhizospheres™, Biological control,
81: 1-7.

Kono, M., Koga, R., Shimada, M., Fukatsu, T. (2008), "Infection dynamics of
coexisting beta-and gammaproteobacteria in the nested endosymbiotic system
of mealybugs", Applied environmental microbiology, 74(13): 4175-4184.
Korosi, G. A., Wilson, B. A., Powell, K. S., Ash, G. J., Reineke, A., Savocchia,
S. (2019), "Occurrence and diversity of entomopathogenic fungi (Beauveria
spp. and Metarhizium spp.) in Australian vineyard soils", Journal of
invertebrate pathology, 164: 69-77.

Kotwal, S., Parate, R., Mane, S., Deshmukh, V. (2012), "Influence of nutrition
and different physical parameters on growth and sporulation of Metarhizium
anisopliae”, International Journal of Science, Environment Technology, 1(5):
479-484.

Kouassi, M., Coderre, D., Todorova, S. (2003), "Effects of the timing of
applications on the incompatibility of three fungicides and one isolate of the
entomopathogenic  fungus Beauveria bassiana (Balsamo) Vuillemin
(Deuteromycotina)”, Journal of Applied Entomology, 127(7): 421-426.



130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

138

Kramski, D. J., Nowinski, D., Kowalczuk, K., Kruszynski, P., Radzimska, J.,
Greb-Markiewicz, B. (2023), "Beauveria bassiana Water Extracts’ Effect on
the Growth of Wheat", Plants, 12(2): 326.

Kumar, C. S., Jacob, T., Devasahayam, S., Geethu, C., Hariharan, V. (2021),
"Characterization and biocontrol potential of a naturally occurring isolate of
Metarhizium pingshaense infecting Conogethes punctiferalis”, Microbiological
Research, 243: 126645.

Kumar, S., Stecher, G., Tamura, K. (2016), "MEGA7: molecular evolutionary
genetics analysis version 7.0 for bigger datasets", Molecular Biology Evolution,
33(7): 1870-1874.

Lacey, L. A. (2012), Manual of techniques in invertebrate pathology, Academic
Press.

Latteur, G. and Jansen, J. (2002), "Effects of 20 fungicides on the infectivity of
conidia of the aphid entomopathogenic fungus Erynia neoaphidis™, Biocontrol,
47(4): 435-444.

Le, C. V. C,, Souvannalath, B., Ha, T. P., Le Quynh, L., Tam, V. T. T., Hoai, P.
T.T.,...Dat, T. T. H. (2022), "Isolation and screening of entomopathogenic
fungi against the grasshopper Oxya chinensis (Orthoptera: Acrididae) from rice
fields in Thua Thien Hue, Vietnam", Biodiversitas Journal of Biological
Diversity, 23(9).

Lee, W. W,, Shin, T. Y., Bae, S. M., Woo, S. D. (2015), "Screening and
evaluation of entomopathogenic fungi against the green peach aphid, Myzus
persicae, using multiple tools"”, Journal of Asia-Pacific Entomology, 18(3):
607-615.

Leland, J. E., McGuire, M. R., Grace, J. A., Jaronski, S. T., Ulloa, M., Park, Y.-
H., Plattner, R. D. (2005), "Strain selection of a fungal entomopathogen,
Beauveria bassiana, for control of plant bugs (Lygus spp.) (Heteroptera:
Miridae)", Biological Control, 35(2): 104-114.

Lemawork, S., Azerefegne, F., Alemu, T., Addis, T., Blomme, G. (2011),
"Evaluation of entomopathogenic fungi against Cataenococcus ensete
[Williams and Matile-Ferrero,(Homoptera: Pseudococcidae)] on enset”, Crop
Protection, 30(4): 401-404.

Lesueur, D., Rigal, C., Phuong, N. M., Tuan, D. M., Thi, C., Herrmann, L., . ..
Van, P. T. (2022), "Project full title Identifying entry points for black pepper
and coffee production in the Central Highlands of Vietnam".

Litwin, A., Nowak, M., Rozalska, S. (2020), "Entomopathogenic fungi:
unconventional  applications”, Reviews in  Environmental Science
Bio/Technology, 19(1): 23-42.



141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.

139

Liu, Y.-B., Bettiga, L. J., Daane, K. M. (2010), "Ultralow oxygen treatment for
control of Planococcus ficus (Hemiptera: Pseudococcidae) on grape
benchgrafts”, Journal of economic entomology, 103(2): 272-276.

Liu, Y., Yang, Y., Wang, B. (2022), "Entomopathogenic fungi Beauveria
bassiana and Metarhizium anisopliae play roles of maize (Zea mays) growth
promoter”, Scientific Reports, 12(1): 15706.

Liu, Z., Liu, F.-F., Li, H., Zhang, W.-T., Wang, Q., Zhang, B.-X., . . . Rao, X.-J.
(2022), "Virulence of the Bio-control fungus Purpureocillium lilacinum against
Myzus persicae (Hemiptera: Aphididae) and Spodoptera frugiperda
(Lepidoptera: Noctuidae)", Journal of Economic Entomology, 115(2): 462-473.
Luangsa-Ard, J., Houbraken, J., van Doorn, T., Hong, S.-B., Borman, A. M.,
Hywel-Jones, N. L., Samson, R. A. (2011), "Purpureocillium , a new genus for
the medically important Paecilomyces lilacinus”, FEMS microbiology letters,
321(2): 141-149.

Luo, Z., Zhang, T., Liu, P., Bai, Y., Chen, Q., Zhang, Y., Keyhani, N. O.
(2018), "The Beauveria bassiana Gas3 B-glucanosyltransferase contributes to
fungal adaptation to extreme alkaline conditions"”, Applied Environmental
Microbiology, 84(15): e01086-18.

Maina, U., Galadima, I., Gambo, F., Zakaria, D. (2018), "A review on the use
of entomopathogenic fungi in the management of insect pests of field crops”, J.
Entomol. Zool. Stud, 6(1): 27-32.

Mani, M., Smitha, M. S., Najitha, U. (2017), "Root mealybugs and their
management in horticultural crops in India", Pest Management in Horticultural
Ecosystems, 22(2): 103-113.

Manjusha, M. R., Gadha, S., Dharani, J., Thiruppathi, M. (2023), "Mealy Bug -
A Destructive Pest in Black Pepper Cultivation”, Agriculture and Food: E-
Newsletter, 5(7): 185-187.

Manjushree, G. and Chellappan, M. (2019), "Evaluation of entomopathogenic
fungus for the management of pink mealybug, Dysmicoccus brevipes
(Cockerell)(Hemiptera: Pseudococcidae) on pineapple in Kerala”, Journal of
Entomology Zoology studies, 7(1): 1215-1222.

Mann, A. J. and Davis, T. S. (2021), "Entomopathogenic fungi to control bark
beetles: a review of ecological recommendations”, Pest Management Science,
77(9): 3841-3846.

Mannino, M. C., Huarte-Bonnet, C., Davyt-Colo, B., Pedrini, N. (2019), "Is the
insect cuticle the only entry gate for fungal infection? Insights into alternative
modes of action of entomopathogenic fungi®, Journal of Fungi, 5(2): 33.



152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

140

Mantzoukas, S., Daskalaki, E., Kitsiou, F., Papantzikos, V., Servis, D.,
Bitivanos, S., . . . Eliopoulos, P. A. (2022), "Dual Action of Beauveria bassiana
(Hypocreales; Cordycipitaceae) Endophytic Stains as Biocontrol Agents against
Sucking Pests and Plant Growth Biostimulants on Melon and Strawberry Field
Plants", Microorganisms, 10(11): 2306.

Mascarin, G. M. and Jaronski, S. T. (2016), "The production and uses of
Beauveria bassiana as a microbial insecticide", World Journal of Microbiology
and Biotechnology, 32(11): 177.

Mathulwe, L. L., Malan, A. P., Stokwe, N. F. (2021), "Laboratory screening of
entomopathogenic fungi and nematodes for pathogenicity against the obscure
mealybug, Pseudococcus viburni (Hemiptera: Pseudococcidae)”, Biocontrol
Science Technology, 32(4): 397-417.

Mathulwe, L. L., Malan, A. P., Stokwe, N. F. (2022), "Mass production of
entomopathogenic fungi, Metarhizium robertsii and Metarhizium pinghaense,
for commercial application against insect pests", J. Vis. Exp, 181: e63246.
Medo, J. and Cagan, L. (2011), "Factors affecting the occurrence of
entomopathogenic fungi in soils of Slovakia as revealed using two methods",
Biological Control, 59(2): 200-208.

Ment, D., Gindin, G., Glazer, 1., Perl, S., Elad, D., Samish, M. (2010), "The
effect of temperature and relative humidity on the formation of Metarhizium
anisopliae chlamydospores in tick eggs", Fungal biology, 114(1): 49-56.
Meyling, N. V. (2007), "Methods for isolation of entomopathogenic fungi from
the soil environment-laboratory manual”.

Meyling, N. V., Arthur, S., Pedersen, K. E., Dhakal, S., Cedergreen, N.,
Fredensborg, B. L. (2018), "Implications of sequence and timing of exposure
for synergy between the pyrethroid insecticide alpha-cypermethrin and the
entomopathogenic fungus Beauveria bassiana”, Pest Management Science,
74(11): 2488-2495.

Meyling, N. V. and Eilenberg, J. (2006), "Occurrence and distribution of soil
borne entomopathogenic fungi within a single organic agroecosystem",
Agriculture, Ecosystems and Environment, 113(1-4): 336-341.

Miller, D. R., Miller, G. L., Watson, G. W. (2002), "Invasive species of
mealybugs (Hemiptera: Pseudococcidae)”, Proc. Entomol. Soc. Wash, 104:
825-836.

Mishra, S., Kumar, P., Malik, A. (2015), "Effect of temperature and humidity
on pathogenicity of native Beauveria bassiana isolate against Musca domestica
L", Journal of parasitic diseases, 39: 697-704.



163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

141

Moldovan, A., Munteanu-Molotievskiy, N., Toderas, I. (2022), "Temperature
effects on the entomopathogenic fungi Beauveria bassiana strain CNMN-FE-
01: Vegetative growth, sporulation, germination rate”, Current Trends in
Natural Sciences, 11(21): 332-338.

Mondal, S., Baksi, S., Koris, A., Vatai, G. (2016), "Journey of enzymes in
entomopathogenic fungi”, Pacific Science Review A: Natural Science
Engineering, 18(2): 85-99.

Monzon, A., Klingen, I., Guharay, F., Papierok, B. (2007), "Naturally occurring
Beauveria bassiana in Hypothenemus hampei populations in unsprayed coffee
fields", IOBC WPRS BULLETIN, 30(1): 131.

Morugan-Coronado, A., Linares, C., Gomez-Lopez, M. D., Faz, A., Zornoza, R.
(2020), "The impact of intercropping, tillage and fertilizer type on soil and crop
yield in fruit orchards under Mediterranean conditions: A meta-analysis of field
studies", Agricultural Systems, 178: 102736.

Mudavanhu, P. (2009), An investigation into the integrated pest management of
the obscure mealybug, Pseudococcus viburni (Signoret) (Hemiptera:
Pseudococcidae), in pome fruit orchards in the Western Cape Province, South
Africa, Stellenbosch: University of Stellenbosch.

Mufiz-Paredes, F., Miranda-Hernandez, F., Loera, O. (2017), "Production of
conidia by entomopathogenic fungi: from inoculants to final quality tests",
World Journal of Microbiology Biotechnology, 33: 1-9.

Muscas, E., Cocco, A., Mercenaro, L., Cabras, M., Lentini, A., Porqueddu, C.,
Nieddu, G. (2017), "Effects of vineyard floor cover crops on grapevine vigor,
yield, and fruit quality, and the development of the vine mealybug under a
Mediterranean climate”, Agriculture, Ecosystems and Environment, 237: 203-
212.

Mustafa, U. and Kaur, G. (2009), "Effects of carbon and nitrogen sources and
ratio on the germination, growth and sporulation characteristics of Metarhizium
anisopliae and Beauveria bassiana isolates”, African Journal of Agricultural
Research, 3(10): 922-930.

Najitha, U., Susannamma, K., Mathew, M. (2016), "Biology and
morphometrics of root mealybug Formicococcus polysperes Williams
(Hemiptera: Pseudococcidae) infesting black pepper (Piper nigrum Linnaeus)",
Entomon, 41(4): 297-302.

Nawaz, M. and Freed, S. (2021), "Pathogenicity of different isolates of
entomopathogenic fungi on cotton mealybug, Phenaccocus solenopsis Tinsley",
Pakistan Journal of Zoology, 54(1): 1-8.



173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

142

Nazir, T., Basit, A., Hanan, A., Majeed, M. Z., Qiu, D. (2018), "In vitro
pathogenicity of some entomopathogenic fungal strains against green peach
aphid Myzus persicae (Homoptera: Aphididae)”, Agronomy, 9(1): 7.

Neves, P. M., Hirose, E., Tchujo, P. T., Moino Jr, A. (2001), "Compatibility of
entomopathogenic fungi with neonicotinoid insecticides”, Neotropical
Entomology, 30: 263-268.

Nguyen, H. C., Tran, T. V. A,, Nguyen, Q. L., Nguyen, N. N., Nguyen, M. K,
Nguyen, N. T. T., . . . Lin, K.-H. (2017), "Newly isolated Paecilomyces
lilacinus and Paecilomyces javanicus as novel biocontrol agents for Plutella
xylostella and Spodoptera litura™, Not. Bot. Horti. Agrobo.

Nguyen Thi, H., Nguyen, Q. N., Dang Thi, N. Q., Nguyen, N. L., Do, A. D.
(2023), "Mass production of entomopathogenic fungi Purpureocillium
lilacinum PL1 as a biopesticide for the management of Amrasca devastans
(Hemiptera: Cicadellidae) in okra plantation”, Egyptian Journal of Biological
Pest Control, 33(1): 1-13.

Nguyen Thi, H., Phung Le, K. Y., Thai Thien, N. D., Nguyen, T. D., Do, A. D.
(2023), "Insecticidal activity of isolated Purpureocillium lilacinum PL1 against
whitefly, Bemisia tabaci Gennadius (Hemiptera: Aleyrodidae) on cassava
plantations in southern Viet Nam", Egyptian Journal of Biological Pest
Control, 33(1): 44.

Nufiez-Gaona, O., Saucedo-Castafieda, G., Alatorre-Rosas, R., Loera, O.
(2010), "Effect of moisture content and inoculum on the growth and conidia
production by Beauveria bassiana on wheat bran”, Brazilian Archives of
Biology Technology, 53: 771-777.

Nurbaya, S., Sudiarta, 1., Wirya, G., Selangga, D. (2022), "Morphological and
molecular identification of Mealybugs on mangosteen fruits in registered
packaging houses on the Bali Island".

Nussenbaum, A. and Lecuona, R. (2012), "Selection of Beauveria bassiana
sensu lato and Metarhizium anisopliae sensu lato isolates as microbial control
agents against the boll weevil (Anthonomus grandis) in Argentina", Journal of
invertebrate Pathology, 110(1): 1-7.

Nysanth, N., Divya, S., Nair, C. B., Anju, A., Praveena, R., Anith, K. (2022),
"Biological control of foot rot (Phytophthora capsici Leonian) disease in black
pepper (Piper nigrum L.) with rhizospheric microorganisms”, Rhizosphere:
100578.

Olabiyi, D. O., Duren, E. B., Price, T., Avery, P. B., Hahn, P. G., Stelinski, L.
L., Diepenbrock, L. M. (2022), "Suitability of formulated entomopathogenic
fungi against hibiscus mealybug, Nipaecoccus viridis (Hemiptera:



183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

143

Pseudococcidae), deployed within mesh covers intended to protect citrus from
Huanglongbing”, Journal of Economic Entomology, 115(1): 212-223.

Omuse, E. R., Niassy, S., Wagacha, J. M., Ong’amo, G. O., Azrag, A. G,
Dubois, T., Technology (2022), "Suitable models to describe the effect of
temperature on conidial germination and mycelial growth of Metarhizium
anisopliae and Beauveria bassiana™, Biocontrol Science, 32(3): 281-298.
Ondrackova, E., Seidenglanz, M., Safaf, J. (2019), "Effect of seventeen
pesticides on mycelial growth of Akanthomyces, Beauveria, Cordyceps and
Purpureocillium strains”, Czech Mycology, 7(2).

Onsongo, S., Gichimu, B., Akutse, K., Dubois, T., Mohamed, S. (2019),
"Performance of three isolates of Metarhizium anisopliae and their virulence
against Zeugodacus cucurbitae under different temperature regimes, with
global extrapolation of their efficiency. ", Insects, 10: 270.

Ortiz-Urquiza, A. and Keyhani, N. O. (2013), "Action on the surface:
entomopathogenic fungi versus the insect cuticle”, Insects, 4(3): 357-374.
Padmavathi, J., Uma Devi, K., Uma Maheswara Rao, C. (2003), "The optimum
and tolerance pH range is correlated to colonial morphology in isolates of the
entomopathogenic fungus Beauveria bassiana—a potential biopesticide", World
Journal of Microbiology Biotechnology, 19: 469-477.

Parveen, S. S. and Jeyarani, S. (2023), "Laboratory evaluation of temperature
effects on germination, radial growth and sporulation of entomopathogenic
fungi and on their pathogenicity to red spider mite, Tetranychus urticae koch",
Indian Journal of Agricultural Research, 57(3): 376-382.

Patil, R. S., Santhosha, H., Manju, M. (2020), "Sucking insect pest complex
associated with black pepper (Piper nigrum L.), black gold of Uttara Kannada
district, Karnataka", Journal of Tree Sciences, 39(1): 61-65.

Petlamul, W. and Prasertsan, P. (2012), "Evaluation of strains of Metarhizium
anisopliae and Beauveria bassiana against Spodoptera litura on the basis of
their virulence, germination rate, conidia production, radial growth and enzyme
activity", Mycobiology, 40(2): 111-116.

Pham, T. A., Kim, J. J, Kim, K. (2010), "Optimization of solid-state
fermentation for improved conidia production of Beauveria bassiana as a
mycoinsecticide™, Mycobiology, 38(2): 137-143.

Piyush, R. and Sharfuddin, C. (2023), "In vitro evaluation of Paecilomyces
lilacinus for biocontrol of Helicoverpa armigera (Hubner)", Mycopathologia.



193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

144

Poidatz, J., Plantey, R. J. L., Thiéry, D. (2019), "A Beauveria bassiana strain
naturally parasitizing the bee predator Vespa velutina in France”, Entomologia
Generalis, 39(2): 73-79.

Quesada-Moraga, E., Navas-Cortés, J. A., Maranhao, E. A., Ortiz-Urquiza, A.,
Santiago-Alvarez, C. (2007), "Factors affecting the occurrence and distribution
of entomopathogenic fungi in natural and cultivated soils”, Mycol Res, 111(Pt
8): 947-66.

Ramanujam, B., Poornesha, B., Yatish, K., Renuka, S. (2015), "Evaluation of
Pathogenicity of Different Isolates of Metarhizium anisopliae (Metchnikoff)
Sorokin against maize stem borer, Chilo partellus (Swinhoe) using laboratory
bioassays", Biopestic. Int, 11: 89-95.

Rangel, D. E., Acheampong, M. A., Bignayan, H. G., Golez, H. G., Roberts, D.
W. (2023), "Conidial mass production of entomopathogenic fungi and tolerance
of their mass-produced conidia to UV-B radiation and heat", Fungal Biology.
Rasheed, M., Bushra, S., Tarig, M. (2014), "Use and impact of insecticides in
mealybug control", International Journal of Advances in Biology, 1(2): 1-11.

Reddy, D. S., Reddy, M., Pushpalatha, M. (2018), "Interaction of fungicides
with bio-control agents", Journal of Entomology and Zoology Studies, 3: 2098-
2104,

Reineke, A. and Thiéry, D. (2016), "Grapevine insect pests and their natural
enemies in the age of global warming", Journal of Pest Science, 89(2): 313-
328.

Rezeki, M. S., Harahap, I. S., Sartiami, D., Irmansyah, I., Watson, G. W.
(2021), "lIdentification key to nymphal and adult mealybugs (Hemiptera:
Pseudococcidae) associated with dragon fruits in Indonesia”, Biodiversitas
Journal of Biological Diversity, 22(8).

Rios-Moreno, A., Garrido-Jurado, 1., Resquin-Romero, G., Arroyo-Manzanares,
N., Arce, L., Quesada-Moraga, E., technology (2016), "Destruxin A production
by Metarhizium brunneum strains during transient endophytic colonisation of
Solanum tuberosum®, Biocontrol science, 26(11): 1574-1585.

Rohrlich, C., Merle, I., Mze Hassani, I., Verger, M., Zuin, M., Besse, S., . ..
Costet, L. (2018), "Variation in physiological host range in three strains of two
species of the entomopathogenic fungus Beauveria”, PLoS One, 13(7):
e0199199.

Rosana, A. R. R., Pokorny, S., Klutsch, J. G., Ibarra-Romero, C., Sanichar, R.,
Engelhardt, D., . . . Carroll, A. L. (2021), "Selection of entomopathogenic
fungus Beauveria bassiana (Deuteromycotina: Hyphomycetes) for the
biocontrol of Dendroctonus ponderosae (Coleoptera: Curculionidae,



204.

205.

206.

207.

208.

2009.

210.

211.

212.

213.

214.

145

Scolytinae) in Western Canada", Applied Microbiology Biotechnology, 105:
2541-2557.

Roswanjaya, Y. P., Saryanah, N. A., Devy, L. (2022), "Conidia production of
Beauveria bassiana in solid substrate fermentation using a biphasic system”,
KnE Life Sciences: 648-663-648-663.

Roy, H. E., Steinkraus, D., Eilenberg, J., Hajek, A., Pell, J. K. (2006), "Bizarre
interactions and endgames: entomopathogenic fungi and their arthropod hosts",
Annu. Rev. Entomol., 51: 331-357.

Roy, H. E., Vega, F. E., Chandler, D., Goettel, M. S., Pell, J., Wajnberg, E.
(2010), The ecology of fungal entomopathogens, Dordrecht: Springer.

Rozalska, S., Glinska, S., Dhugonski, J. (2014), "Metarhizium robertsii
morphological flexibility during nonylphenol removal”, International
Biodeterioration Biodegradation, 95: 285-293.

Sabbour, M., Ragei, M., Abd-ElI Rahman, A. (2011), "Effect of some ecological
factors on the growth of Beauveria bassiana and Paecilomyces fumosoroseus
against Corn Borers"”, Australian Journal of Basic Applied Sciences Business
Economics, 5(11): 228-235.

Sable, S., Deore, P., Bangar, V., Kurhade, K. (2019), "Effect of Different Spore
Concentration of Entomopathogenic Fungi Isolates against Mealy Bug
Maconellicocus hirsutus™, Int. J. Curr. Microbiol. App. Sci, 8(3): 2166-2175.
Saddig, B., Abbas, N., Shad, S. A., Aslam, M., Afzal, M. B. S. (2016),
"Deltamethrin resistance in the cotton mealybug, Phenacoccus solenopsis
Tinsley: cross-resistance to other insecticides, fitness cost analysis and realized
heritability"”, Phytoparasitica, 44: 83-90.

Sala, A., Artola, A., Sanchez, A., Barrena, R. (2020), "Rice husk as a source for
fungal biopesticide production by solid-state fermentation using B. bassiana
and T. harzianum", Bioresource technology, 296: 122322.

Samson, R. A. (1974), Paecilomyces and some allied hyphomycetes, Vol. 6,
Centraalbureau voor Schimmelcultures Baarn.

Samson, R. A., Evans, H. C., Latgé, J.-P. (2013), Atlas of entomopathogenic
fungi, Springer Science and Business Media.

Sani, I., Jamian, S., Ismail, S. I., Saad, N., Abdullah, S., Hata, E. M., Jalinas, J.
(2023), "Effect of Temperature on Germination, Radial Growth, and
Sporulation of the New Isolates of Metarhizium anisopliae and Their Virulence
to Whitefly, Bemisia tabaci (Hemiptera: Aleyrodidae)”, Sains Malaysiana,
52(2): 467-476.



215.

216.

217.

218.

2109.

220.

221.

222.

223.

224,

225.

146

Sanjaya, Y., Virginia, R. O., Barbara, L. C. (2016), "Pathogenicity of three
entomopathogenic fungi, Metarhizium anisopliae, Beauveria bassiana, and
Paecilomyces lilacinus, to Tetranychus kanzawai infesting papaya seedlings”,
Arthropods, 5(3): 109.

Santos, A. H., Tai, M. H. H., Rocha, L. F. N,, Silva, H. H. G., Luz, C. (2009),
"Dependence of Metarhizium anisopliae on high humidity for ovicidal activity
on Aedes aegypti", Biological Control, 50(1): 37-42.

Sathyan, T., Elanchezhyan, K., Murugesan, N. (2020), "Pests of Black Pepper
and Their Management”, Research Today, 2(4): 87-89.

Seib, T., Fischer, K., Sturm, A. M., Stephan, D. (2023), "Investigation on the
Influence of Production and Incubation Temperature on the Growth, Virulence,
Germination, and Conidial Size of Metarhizium brunneum for Granule
Development”, Journal of Fungi, 9(6): 668.

Senthilkumar, M., Anandham, R., Krishnamoorthy, R. (2020), "Paecilomyces",
Beneficial Microbes in Agro-Ecology, Elsevier: 793-808.

Sepulveda, M., Vargas, M., Gerding, M., Ceballos, R., Oyarzua, P. J. C. j. 0. a.
r. (2016), "Molecular, morphological and pathogenic characterization of six
strains of Metarhizium spp. (Deuteromycotina: Hyphomycetes) for the control
of Aegorhinus superciliosus (Coleoptera: Curculionidae)”, 76(1): 77-83.

Shah, F., Ansari, M., Watkins, J., Phelps, Z., Cross, J., Butt, T. (2009),
"Influence of commercial fungicides on the germination, growth and virulence
of four species of entomopathogenic fungi*, Biocontrol Science Technology,
19(7): 743-753.

Shahid, A. A., Rao, Q. A., Bakhsh, A., Husnain, T. (2012), "Entomopathogenic
fungi as biological controllers: new insights into their virulence and
pathogenicity", Archives of Biological Sciences, 64(1): 21-42.

Shahid, M., Hag, E., Mohamed, A., Rizvi, P. Q., Kolanthasamy, E. (2023),
"Entomopathogen-based biopesticides: insights into unraveling their potential
in insect pest management", Frontiers in Microbiology, 14.

Shahriari, M., Zibaee, A., Khodaparast, S. A., Fazeli-Dinan, M. (2021),
"Screening and virulence of the entomopathogenic fungi associated with Chilo
suppressalis walker", Journal of Fungi, 7(1): 34.

Shapira, 1., Gavish-Regev, E., Sharon, R., Harari, A. R., Kishinevsky, M.,
Keasar, T. J. A., Ecosystems, Environment (2018), "Habitat use by crop pests
and natural enemies in a Mediterranean vineyard agroecosystem”, 267: 109-
118.



226.

2217.

228.

229.

230.

231.

232.

233.

234.

235.

236.

147

Sharif, M. K., Ejaz, R., Pasha, 1. (2018), "Nutritional and therapeutic potential
of spices”, Therapeutic, probiotic, and unconventional foods, Elsevier: 181-
199.

Sharififard, M., Mossadegh, M., Vazirianzadeh, B. (2012), "Effects of
temperature and humidity on the pathogenicity of the entomopathogenic fungi
in control of the house fly, Musca domestica L.(Diptera: Muscidae) under
laboratory conditions™, Journal of Entomology, 9(5): 282-288.

Shin, T.-Y., Choi, J.-B., Bae, S.-M., Koo, H.-N., Woo, S.-D. (2010), "Study on
selective media for isolation of entomopathogenic fungi”, International Journal
of Industrial Entomology, 20(1): 7-12.

Shu, Z. U. (1996), "A study of the biology of Aschersonia aleyrodis Webber",
Journal of Southwest Agricultural 18(6): 524-526.

Siewiera, P., Rozalska, S., Bernat, P. (2017), "Efficient dibutyltin (DBT)
elimination by the microscopic fungus Metarhizium robertsii under conditions
of intensive aeration and ascorbic acid supplementation™, Environmental
Science Pollution Research, 24: 12118-12127.

Sikder, M., Mallik, M. R. L., Alam, N., Botany (2019), "Identification and in
vitro Growth Characteristics of Entomopathogenic fungus-Aschersonia sp. in
Bangladesh”, Advances in Zoology, 7(1): 11-18.

Silva, R. A. d., Quintela, E. D., Mascarin, G. M., Barrigossi, J. A. F., Lido, L.
M. (2013), "Compatibility of conventional agrochemicals used in rice crops
with the entomopathogenic fungus Metarhizium anisopliae"”, Scientia Agricola,
70: 152-160.

Simko, I. and Piepho, H.-P. (2012), "The area under the disease progress stairs:
calculation, advantage, and application™, Phytopathology, 102(4): 381-389.
Sivakumar, T., Jiji, T., Naseema, A. (2020), "Effect of pesticides used in
banana agro-system on entomopathogenic fungus, Metarhizium majus Bisch,
Rehner and Humber", International journal of tropical insect science, 40: 283-
291.

Sivojiene, D., Kacergius, A., Baksiene, E., Maseviciene, A., Zickiene, L.
(2021), "The influence of organic fertilizers on the abundance of soll
microorganism communities, agrochemical indicators, and vyield in east
lithuanian light soils™, Plants, 10(12): 2648.

Smitha, M. and Mathew, M. (2010), "Population dynamics of the root
mealybugs, Geococcus spp. (Homoptera: Coccidae) infesting banana in
Kerala", Entomon, 35(3): 163-167.



237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

148

Smitha, M. and Mathew, P. (2010), "Evaluation of Banana cultivars against
root mealybugs, Geococcus spp.”, Pest Management in Horticultural
Ecosystems, 16(2): 176-178.

Sohrabi, F., Jamali, F., Morammazi, S., Saber, M., Kamita, S. G. (2019),
"Evaluation of the compatibility of entomopathogenic fungi and two botanical
insecticides tondexir and palizin for controlling Galleria mellonella
L.(Lepidoptera: Pyralidae)", Crop Protection, 117: 20-25.

Soundarapandian, P. and Chandra, R. (2007), "Mass production of
entomopathogenic ~ fungus  Metarhizium  anisopliae  (Deuteromycota;
Hyphomycetes) in the laboratory”, Research Journal of Microbiology, 2(9):
690-695.

Souza, T. D. d., Sanches, A. C., Cruz, M. A., Prado, T. J. d., Savi, P. J.,
Polanczyk, R. A. (2022), "Mortality of Diatraea saccharalis is affected by the
pH values of the spore suspension of Beauveria bassiana and Metarhizium
anisopliae", Revista Ceres, 69: 483-487.

Stolarek, P., Roézalska, S., Bernat, P. (2019), "Lipidomic adaptations of the
Metarhizium robertsii strain in response to the presence of butyltin
compounds", Biochimica et Biophysica Acta -Biomembranes, 1861(1): 316-
326.

Subramanian, S., Boopathi, T., Nebapure, S. M., Yele, Y., Shankarganesh, K.
(2021), "Mealybugs", Polyphagous Pests of Crops: 231-272.

Suh, E. Y., Son, K. H., Shin, D. H., Kim, K. D., Jang, C., Yu, Y. M., Park, H.
Y. (2002), "Cultivation Optimization of Insect-Pathogenic Fungi Paecilomyces
lilacinus HY-4 to Soil-pest Adoretus tenuimaculatus", Entomological Research,
32(3): 133-139.

Sun, T., Wu, J., Ali, S. (2021), "Morphological and molecular identification of
four Purpureocillium isolates and evaluating their efficacy against the sweet
potato whitefly, Bemisia tabaci (Genn.)(Hemiptera: Aleyrodidae)", Egyptian
Journal of Biological Pest Control, 31(1): 1-9.

Szewczyk, R., Ku$mierska, A., Bernat, P. (2018), "Ametryn removal by
Metarhizium brunneum: Biodegradation pathway proposal and metabolic
background revealed", Chemosphere, 190: 174-183.

T., S, K, E., N., M. (2020), "Pests of Black Pepper and Their Management",
Research Today, 2(4): 87-89.

Talucder, M., Khan, A., Kamrujjaman, M., Robi, M., Ali, M., Uddin, M.
(2020), "Research gaps in insects and diseases of black pepper (Piper nigrum):
A review", International Journal of Experimental Agriculture, 10(1): 44-52.



248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

149

Teja, C. and Rahman, S. (2017), "Effect of media pH on the growth of
entomopathogenic  fungi isolated from different rhizosphere soils",
International Journal of Bioassays, 6: 5325-5327.

Thomas, L. M. and Naik, B. (2017), "Survey for the incidence of foot rot of
black pepper caused by Phytophthora capsici leonian in shivamogga and
chickmagaluru districts of Karnataka state”, International Journal of Pure
Applied Bioscience, 5(1): 293-298.

Tkaczuk, C., Harasimiuk, M., Krol, A., Beres, P. K. (2015), "The effect of
selected pesticides on the growth of entomopathogenic fungi Hirsutella
nodulosa and Beauveria bassiana”, Journal of Ecological Engineering, 16(3).

Tkaczuk, C., Krol, A., Majchrowska-Safaryan, A., Nicewicz, L. (2014), "The
occurrence of entomopathogenic fungi in soils from fields cultivated in a
conventional and organic system”, Journal of Ecological Engineering, 15(4).
Todorova, S. 1., Coderre, D., Duchesne, R.-M., CoOté, J.-C. (1998),
"Compatibility of Beauveria bassiana with selected fungicides and herbicides",
Environmental Entomology, 27(2): 427-433.

Toledo-Hernandez, R. A., Toledo, J., Valle-Mora, J., Holguin-Meléndez, F.,
Liedo, P., Huerta-Palacios, G. (2019), "Pathogenicity and virulence of
Purpureocillium lilacinum (Hypocreales: Ophiocordycipitaceae) on Mexican
fruit fly adults™, The Florida Entomologist, 102(2): 309-314.

Tran, T. P. H., Wang, S.-L., Nguyen, V. B., Tran, D. M., Nguyen, D. S,
Nguyen, A. D. (2019), "Study of novel endophytic bacteria for biocontrol of
black pepper root-knot nematodes in the central highlands of Vietnam",
Agronomy, 9(11): 714.

Ummer, N. and Kurien, S. (2021), "Management of root mealybug in black
pepper (Piper nigrum)”, Journal of Krishi Vigyan, 10(1): 157-163.

Ummer, N., Kurien, S., Mathew, M. P., Chandran, A. (2018), "Root mealybugs
and associated fauna in black pepper"”, Indian Journal of Entomology, 80(3):
922-925.

Vaghasiya, M. P., Variya, Z., Nair, A. (2021), "Mass production of
Paecilomyces lilacinus by using different cultivation media as an alternative of
incubator”, International Journal of Environmental and Agricultuare Research.
Vaghasiya, M. P. D., Chouhan, B. P., Nair, A. (2021), "Evaluation of Various
Parameters in Mass Multiplication of Beauveria bassiana in Modified Method",
International Journal of Environmental and Agriculture Research.



259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

150

Vega, F. E., Goettel, M. S., Blackwell, M., Chandler, D., Jackson, M. A,
Keller, S., . .. Ownley, B. H. (2009), "Fungal entomopathogens: new insights
on their ecology", Fungal ecology, 2(4): 149-159.

Vega, F. E., Jackson, M. A., Mercadier, G., Poprawski, T. J. (2003), "The
impact of nutrition on spore yields for various fungal entomopathogens in
liquid culture", World Journal of Microbiology Biotechnology, 19: 363-368.
Vega, F. E., Meyling, N. V., Luangsa-ard, J. J., Blackwell, M. (2012), "Fungal
entomopathogens”, Insect pathology: 171-220.

Vincent, J. (1947), "Distortion of fungal hyphae in the presence of certain
inhibitors”, Nature, 159(4051): 850-850.

Vommaro, M. L., Zanchi, C., Angelone, T., Giglio, A., Kurtz, J. (2023),
"Herbicide exposure alters the effect of the enthomopathogen Beauveria
bassiana on immune gene expression in mealworm beetles”, Environmental
Pollution, 338: 122662.

Wakil, W., Ghazanfar, M. U., Riasat, T., Kwon, Y. J., Qayyum, M. A, Yasin,
M. (2013), "Occurrence and diversity of entomopathogenic fungi in cultivated
and uncultivated soils in P akistan", Entomological Research, 43(1): 70-78.
Wang, C. and Wang, S. (2017), "Insect pathogenic fungi: genomics, molecular
interactions, and genetic improvements", Annual Review of Entomology, 62:
73-90.

Wagas, M. S., Shi, Z., Yi, T. C., Xiao, R., Shoaib, A. A., Elabasy, A. S., Jin, D.
C. (2021), "Biology, ecology, and management of cotton mealybug
Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae)”, Pest
Management Science, 77(12): 5321-5333.

Widyaningsih, S., Triasih, U., Agustina, D. (2021), Effect pesticides to
entomopathogen fungi from citrus orchard in vitro, IOP Conference Series:
Earth and Environmental Science, IOP Publishing: 012021.

Win, T., Lee, J. Y., Woo, R. M., Woo, S. D. (2022), "Screening and evaluation
of entomopathogenic fungi against the bean bug, Riptortus pedestris using
multiple tools", Entomological Research, 52(11): 493-503.

Wiratno, W., Syakir, M., Sucipto, I., Pradana, A. P. (2019), "Isolation and
characterization of endophytic bacteria from roots of Piper nigrum and their
activities against Fusarium oxysporum and Meloidogyne incognita”,
Biodiversitas Journal of Biological Diversity, 20(3): 682-687.

Xiong, W., Zhao, Q., Xue, C., Xun, W., Zhao, J., Wu, H., . . . Shen, Q. (2016),
"Comparison of fungal community in black pepper-vanilla and vanilla



271.

272.

273.

274.

275.

276.

2717.

278.

279.

151

monoculture systems associated with vanilla Fusarium wilt disease", Frontiers
in Microbiology, 7:117.

Yeo, H., Pell, J. K., Alderson, P. G., Clark, S. J., Pye, B. J. (2003), "Laboratory
evaluation of temperature effects on the germination and growth of
entomopathogenic fungi and on their pathogenicity to two aphid species”, Pest
Management Science: formerly Pesticide Science, 59(2): 156-165.
Yousef-Yousef, M., Romero-Conde, A., Quesada-Moraga, E., Garrido-Jurado,
I. (2022), "Production of Microsclerotia by Metarhizium sp., and Factors
Affecting Their Survival, Germination, and Conidial Yield", Journal of Fungi,
8(4): 402.

Zafar, J., Freed, S., Khan, B. A., Farooqg, M. (2016), "Effectiveness of
Beauveria  bassiana  against  cotton  whitefly, Bemisia  tabaci
(Gennadius)(Aleyrodidae: Homoptera) on different host plants”, Pakistan
Journal of Zoology, 48(1).

Zappala, L. (2010), "Citrus integrated pest management in Italy"”, Integrated
management of arthropod pests and insect borne diseases, Springer: 73-100.
Zhan, J., Qin, Y., Gao, K., Fan, Z., Wang, L., Xing, R., . . . Li, P. (2021),
"Efficacy of a chitin-based water-soluble derivative in inducing
Purpureocillium lilacinum against nematode disease (Meloidogyne incognita)”,
International Journal of Molecular Sciences, 22(13): 6870.

Zhou, X., Liang, W., Zhang, Y., C. Crabbe, M. J., Ren, Z., Xie, Y. (2022),
"Distribution and pathogenicity of Beauveria bassiana in soil with earthworm
action and feeding", Plos one, 17(10): 0275826.

Zhu, J., Ying, S.-H., Feng, M.-G. (2016), "The Pal pathway required for
ambient pH adaptation regulates growth, conidiation, and osmotolerance of
Beauveria bassiana in a pH-dependent manner”, Applied Microbiology
Biotechnology, 100(10): 4423-4433.

Lee, J. H., Lee, Y. S., Kim, Y. C. (2021), "Effects of Temperature and Culture
Media Composition on Sporulation, Mycelial Growth, and Antifungal Activity
of Isaria javanica pf185", Research in Plant Disease, 27(3): 99-106.

Ramos, Y., Taibo, A. D., D’Alessandro, C. P. (2022), "Effect of synthetic
pesticides on conidial germination and endophytic activity of Beauveria
bassiana and Metarhizium anisopliae in common bean plants”, Chilean journal
of agricultural animal sciences, 38(2): 199-206.



152



153

PHU LUC



154

Phu luc 1. Mot s6 hinh anh trong nghién ctru

Hinh thai rép hai ré ho tiéu
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Khuan lac PB1 sau cay 20 ngay & PH = 4,5 (A), PH = 5,0 (B), PH=5,5 (C),
PH =6,0 (D), PH=6,5(E), PH=7,0 (F), PH=75 (G)



157

Géc hd tiéu & thi nghiém danh gia anh huong caa lidu luong mau nam BB1
CT1: DC-0ml/bau; CT2: 50 ml/bau; CT3: 75 ml/bau; CT4: 100 ml/bau; CT5: 125 ml/bau
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Géc hod tiéu ¢ thi nghiém danh gia anh huong cua lidu lugng mau nam PB1
CT1: DC-0ml/bau; CT2: 50 ml/bau; CT3: 75 ml/bau; CT4: 100 ml/bau; CT5: 125 ml/bau
4 y g ¥ o o R 3
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Phu luc 2. Cac miu nam ky sinh cén trung da phan lap

STT K:i hiefiu Dia didm Vu’(‘rr; Ngui‘)? Mag Sac H‘mhxdang Hirlh qang
mau nam ) thu mau| thu mau | khuan lac| khuan lac té bao

1 | BB1 |TpBudnMaThuot| Hiruco | Dat Tring | Tron, gd ghé Hinh cau
2 | BB2 |TpBudnMaThuot |[Héahoc| it Tring | Tron, gap nép Hinh cau
3 | BB3 |TpBudnMaThudt| Hituco | Diat Tring Pong tam Hinh cau
4 | BB4 |TpBudnMaThudt| Hituco | Diat Tring | Tron, lugn séng Hinh cau
5 | BB5 |TpBudnMaThudt| Hiuco | it Tring Tron, go ghé Hinh cau
6 BB6 | Tp Budbn Ma Thuot | Hiruco | Dat Tring | Tron, lugn song Hinh cau
7 | BB7 |TpBudnMaThuot| Hiuco | bDat Tring Dbodng tam Hinh cau
8 | BB8 |TpBudbnMaThudt| Hiuco | it Tring Dbodng tam Hinh cau
9 | BMT3 | Tp Bubn Ma Thudt | Héa hoc | Xac rép Xanh Tron Hinh tring
10 | BMT4 | Tp Budn Ma Thuét | Hiru co | X&c rép Xanh Dbodng tam Hinh tring
11 | BMT6 | Tp Budn Ma Thuét | Hiru co | X&c rép Xanh Dbodng tam Hinh tring
12 | BMT9 | Tp Budn Ma Thuot | Héa hoc | Xac rép Xanh Poéng tam Hinh tring
13| PB1 | TpBudn Ma Thuét | Hiru co | Xac rép Tim Dbdng tam Hinh cau
14 PB2 | Tp Bubn Ma Thudt | Hiru co | Xac rép Tim Pong tam Hinh cau
15| PB3 | TpBudn Ma Thuot | Hiru co | Xac rép Tim Tron, gb ghé Hinh cau
16 | PB4 |TpBudnMaThudt| Hituco | Dat | Tim nhat Tron Hinh cau
17 | BMT17 | Tp Budn Ma Thuét | Hituco |  Dit Tring | Tron, dong tam Hinh cau
18 | BMT18 | Tp Budn Ma Thuét [Héa hoc| Dt Tring | Tron, dong tm Hinh cau
19 | BMT19 | Tp Budn Ma Thuot |Héahoc| Dt Trang | Tron, dong tam Hinh cau
20 | BMT20 | Tp Budn Ma Thuét | Hituco | Dit Tring | Tron, dong tam Hinh cau
21 | BMT21 | Tp Buén Ma Thuét | Hiruco | Dét Tim | Tron, dong tam Hinh cau
22 | BMT22 | Tp Budn Ma Thuét | Hituco | Dit Tim Tron, gb ghé Hinh cau
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STT le' hiéAu Bia diém Vu’(‘rr; NguéS Mag SAC Hintldang Hirlh qang
mau nam thu mau| thu mau | khuan lac| khuan lac te bao

23 | BMT23 | Tp Budbn Ma Thuét | Hiruco | Dat Tim Tron, go ghé Hinh cau
24 | BMT24 | Tp Bubn Ma Thudt | Hiru co | Xéc rép Tim Tron, go ghé Hinh cau
25 | BMT25 | Tp Budbn Ma Thudt | Hiru co | Xéc rép Tim Tron, gb ghé Hinh cau
26 | BMT26 | Tp Budn Ma Thudt | Hiru co | Xéc rép Tim DPodng tam Hinh cau
27 | BMT27 | Tp Budbn Ma Thudt | Hiru co | X&c rép Tim Pong tam Hinh cau
28 | BMT28 | Tp Bubn Ma Thudt | Hiru co | X&c rép Xanh Pong tam Hinh trang
29 | BMT29 | Tp Bubn Ma Thuot | H6a hoc | Xac rép Xanh Dbodng tam Hinh tring
30 | BMT30 | Tp Bubn Ma Thudt | Hiru co | X&c rép Xanh Pong tam Hinh trang
31 | BMT31 | Tp Bubn Ma Thuét | Hiru co | Xac rép Xanh Dbodng tam Hinh tring
32| BC9 Huyén Cu Kuin | Hituco | Dat Tring Tron Hinh cau
33| BC10 Huyén Cu Kuin | Hiruco | Dét Tring Tron Hinh cau
34 | BC11 Huyén Cu Kuin | Hituco | Dat Tring Dbodng tam Hinh cau
35| BCi12 Huyén Cu Kuin | Hiruco | Dat Tring Pong tam Hinh cau
36 | BC13 | Huyén CuKuin | Hituco| Dat Tring | Tron, gap nép Hinh cau
37 | BCl4 Huyén Cu Kuin | Hiruco | Dat Tring Pong tam Hinh cau
38 | BC15 | Huyén CuKuin |[Hoéahoc| Dat Tring G6 ghé Hinh cau
39 | BC16 Huyén Cu Kuin | Hiruco | Dét Tring Tron Hinh cau
40 | PCK1 | HuyénCuKuin | Hituco | Dat Tim Tron Hinh cau
41 | PCK2 | HuyénCuKuin | Hiruco | Dét Tim Pong tam Hinh cau
42 | PCK3 Huyén Cu Kuin | Hiruco | Dat Tim Dbdng tam Hinh cau
43| CK12 | HuyénCuKuin | Hituco | Dét Xanh Pong tam Hinh tring
44 | CK13 | HuyénCuKuin | Hiruco | Dét Xanh Pong tam Hinh tring
45| CK14 | Huyén CuKuin |[Hoéahoc| Dat Xanh Pong tam Hinh trang
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STT le' hiéAu Bia diém Vu’(‘rr; NguéS Mag SAC Hintldang Hirlh qang
mau nam thu mau| thu mau | khuan lac| khuan lac te bao

46 | CK15 Huyén Cu Kuin |Hoéahoc| Dat Xanh Tron Hinh tring
47 | CK16 | HuyénCuKuin | Hituco| Dat Xanh DPodng tam Hinh trang
48 | CK17 | HuyénCuKuin | Hiruco | Dét Xanh Pong tam Hinh trang
49 | CK18 | HuyénCuKuin | Hituco| Dat Xanh | Tron, gap nép Hinh trang
50 | CK19 | HuyénCuKuin | Hiruco | Dét Xanh Pong tam Hinh trang
51 | CK20 | HuyénCuKuin | Hiruco | Dét Xanh Go ghé Hinh trang
52 | CK21 | HuyénCuKuin | Hiruco | Dat Xanh | Tron, gap nép Hinh trang
53 | CK22 | HuyénCuKuin |Héahoc| Dit Xanh Pong tam Hinh tring
54 | CK23 | HuyénCuKuin | Hiruco | Dat Xanh G6 ghé Hinh trang
55| CK24 | HuyénCuKuin | Hiruco | Dat Xanh Dbodng tam Hinh trang
56 | CK25 | Huyén CuKuin | Hituco| Dat Tring G6 ghé Hinh cau
57 | CK26 | HuyénCuKuin | Hiruco | Dat Tring | Tron, gip nép Hinh cau
58 | CK27 | Huyén CuKuin | Hituco | Dat Trang | Tron, gap nép Hinh cau
59 | CK28 | Huyén CuKuin | Hituco| Dat Tring Tron Hinh cau
60 | CK29 | Huyén CuKuin | Hiuco | Dat Tring Tron Hinh cau
61 | CK30 | HuyénCuKuin |Hituco| Dat Tring Poéng tam Hinh cau
62 | CK31 | HuyénCuKuin |Hituco| Dat Tring Pong tam Hinh cau
63 | CK32 | Huyén CuKuin [Hoéahoc| Dat Tring Pong tam Hinh cau
64 | CK33 | Huyén CuKuin | Hituco| Dat Tring Pong tam Hinh cau
65 | CK34 | HuyénCuKuin | Hituco | Xacrép | Trang Pong tam Hinh cau
66 | CK35 | HuyénCuKuin | Hiruco | Xacrép | Trang Pong tam Hinh cau
67 | CK36 | HuyénCuKuin |Hituco | Xacrép | Tring Poéng tam Hinh cau
68 | CK37 | Huyén CuKuin |Hituco | Xacrép | Tring Pong tam Hinh cau
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STT le' hiéAu Bia diém Vu’(‘rr; NguéS Mag SAC Hintldang Hirlh qang
mau nam thu mau| thu mau | khuan lac| khuan lac te bao

69 | CK38 Huyén Cu Kuin | Hitu co | Xac rép | Xanh vang Tron Hinh cau
70 | CK39 Huyén Cu Kuin | Hitu co | Xac rép | Xanh vang Tron Hinh cau
71 | CK40 Huyén Cu Kuin | Hitu co | X&c rép | Xanh vang Tron Hinh cau
72 | CK41 | Huyén CuKuin | Hiruco | Xacrép |Xanhvang| Ddng tam Hinh cau
73| CK42 | Huyén CuKuin |Hoéahoc| Xacrép |Xanhvang| Dongtam Hinh cau
74 | CK43 | Huyén CuKuin |Hoéahoc| Xacrép |Xanhvang| Dongtam Hinh cau
75 | CK44 Huyén Cu Kuin | Hda hoc| Xac rép |Xanh vang Tron Hinh cau
76 | CK45 Huyén Cu Kuin | Hitu co | X&c rép | Xanh vang Tron Hinh cau
77 | CK46 Huyén Cu Kuin | Hitu co | Xac rép | Xanh vang Tron Hinh cau
78 | BK17 |Huyén Krong Nang | Hituco |  Dat Trang Tron Hinh cau
79 | BK18 |Huyén Krong Ning | Hituco | Dit Tring Poéng tam Hinh cau
80 | BK19 |Huyén Krong Ning | Hituco | Dat Tring Dbodng tam Hinh cau
81 | BK20 |Huyén Krong Ning | Hituco | Dat Tring Dbdng tam Hinh cau
82 | BK21 |HuyénKrong Nang | Hituco | Dat Tring Pong tam Hinh cau
83 | BK22 |Huyén Krong Nang [Hoahoc| Dat Tring Dbdng tam Hinh cau
84 | BK23 |Huyén Krong Nang [Hoahoc| Dat Tring Poéng tam Hinh cau
85 | BK24 |Huyén Krong Nang | Hituco | Dat Tring Pong tam Hinh cau
86 | BK25 |Huyén Krong Nang | Hituco | Dat Tring Dbdng tam Hinh cau
87 | KR5 |Huyén Krong Nang | Hiruco | Xacrép |  Xanh Pong tam Hinh trang
88 | KR7 |Huyén Krong Ning | Hitu co | Xacrép | Xanh Pong tam Hinh tring
89 | KR10 |Huyén Krong Ning | Hituco | Xacrép | Xanh Pong tam Hinh tring
90 | KR13 |Huyén Krong Nang | Hiru co | Xac rép Xanh Poéng tam Hinh triing
91 | KR14 |Huyén Krong Ning | Hituco | Xacrép | Xanh Pong tam Hinh tring
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STT le' hiéAu bia diém Vu’(‘rr; NguéS Mag SAC Hintldang Hirlh qang
mau nam ’ thu mau| thu mau | khuan lac| khuan lac te bao
92 | KR15 |Huyén Krong Nang | Hru co | Xac rép Xanh DPodng tam Hinh tring
93 | KR16 |Huyén Krong Nang | Hru co | Xac rép Xanh DPodng tam Hinh tring
94 | KR17 |Huyén Krong Nang | Hitu co | Xacrép | Xanh Pong tam Hinh trang
95 | KR18 |Huyén Krong Nang | Hru co | Xac rép Xanh DPodng tam Hinh tring
96 | KR19 |Huyén Krong Nang | Hiru co | X&c rép Xanh Pong tam Hinh tring
97 | KR20 |HuyénKrong Nang | Hiruco | D4t |Xanhvang| Dong tam Hinh cau
98 | KR21 |HuyénKrong Ning | Hituco | Pat | Xanhvang| Dong tam Hinh cau
99 | KR22 |HuyénKrong Nang | Hituco | DPat |Xanhvang| Ddng tam Hinh cau
100| KR23 |Huyén Krong Ning | Hituco | Pat | Xanhvang| Dong tam Hinh cau
101| KR24 |Huyén Krong Ning | Hiruco | Pat | Xanh vang Tron Hinh cau
102| KR25 |Huyén Krong Nang |Héahoc| Dat |Xanhvang| BDongtam Hinh cau
103| KR26 |Huyén Krong Ning [Hoéahoc| Pat |Xanhvang| Dong tam Hinh cau
104| KR27 |Huyén Krong Ning [Hoéahoc| Pat |Xanhvang| Dong tam Hinh cau
105| L1 Huyén Lak Hituco | Xacrép | Xanh Pong tam Hinh tring
106| L2 Huyén Lik Hituco | Xacrép | Xanh Dbdng tam Hinh trang
107| L8 Huyén Lak Hituco | Xacrép | Xanh Pong tam Hinh tring
108| PL4 Huyén Lik Hitu co | Xac rép Tim Pong tam Hinh trang
109| ML1 Huyén Lik Hitru co | Xac rép Xanh Tron Hinh tring
110 ML2 Huyén Lik Hiru co | Xac rép Xanh Tron Hinh tring
111| ML3 Huyén Lak H@ru co | Xac rép Xanh Tron Hinh trang
112| ML4 Huyén Lak H@ru co | Xac rép Xanh Tron Hinh trang
113| ML5 Huyén Lak Hituco | Xacrép | Xanh Pong tam Hinh tring
114| PL1 Huyén Lik Hitu co | Xac rép Tim Dbdng tam Hinh cau
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STT le' hiéAu Bia diém Vu’(‘rr; NguéS Mag SAC Hintldang Hirlh qang
mau nam thu mau| thu mau | khuan lac| khuan lac te bao
115| PL2 Huyén Lik Hitu co | Xac rép Tim DPodng tam Hinh cau
116| PL3 Huyén Lik Hiuco | Dat Tim DPodng tam Hinh cau
117 L13 Huyén Lak Hituco | Dat Xanh Pong tam Hinh trang
118| L14 Huyén Lik Hiuco | Dat Xanh DPodng tam Hinh trang
119| L15 Huyén Lak Hituco | Dat Xanh Pong tam Hinh trang
120| L16 Huyén Lak Hituco | Dat Xanh Pong tam Hinh trang
121| L17 Huyén Lik Hiuco | Dat Xanh Dbodng tam Hinh trang
122| L18 Huyén Lak Hoéahoc| Dit Xanh Pong tam Hinh tring
123| L19 Huyén Lik Hoéahoc| Dt Tring Dbodng tam Hinh cau
124| L20 Huyén Lik Hoéahoc| Dt Tring Dbodng tam Hinh cau
125 L21 Huyén Lak Hoéahoc| it Tring Poéng tam Hinh cau
126| L22 Huyén Lik Hoéahoc| it Tring Dbodng tam Hinh cau
127| L23 Huyén Lik Hoéahoc| it Tring Dbdng tam Hinh cau
128| L24 Huyén Lik Hoéahoc| it Tring Pong tam Hinh cau
129| PCM1 | Huyén CuM'gar | Hituco | Xac rép Tim Pong tam Hinh cau
130| PCM2 | Huyén CuM'gar | Hiruco | Xéc rép Tim Poéng tam Hinh cau
131| PCM3 | Huyén CuM'gar | Hiruco | Xéc rép Tim Pong tam Hinh cau
132| CM4 | Huyén CuM'gar | Hituco | Xac rép Tim Pong tam Hinh cau
133| CM5 | Huyén CuM'gar | Hituco | Xéc rép Tim Pong tam Hinh cau
134| CM6 | Huyén CuM'gar | Hituco | Xac rép Tim Pong tam Hinh cau
135/ CM7 | Huyén CuM'gar | Hituco | Xac rép Tim Pong tam Hinh cau
136| CM8 | Huyén CuM'gar | Hiruco | Xéc rép Tim Poéng tam Hinh cau
137| CM9 | Huyén CuM'gar | Hituco | Dat Tim Pong tam Hinh cau
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STT le' hiéAu Bia diém Vu’(‘rr; NguéS Mag SAC Hintldang Hirlh qang
mau nam thu mau| thu mau | khuan lac| khuan lac te bao
138| CM10 | Huyén CuM'gar | Hituco | Dat Tim DPodng tam Hinh cau
139| CM11 | HuyénCuM'gar | Hituco | Dat Tim DPodng tam Hinh cau
140| CM12 | Huyén CuM'gar | Hiruco | Dit Trang Pong tam Hinh cau
141| CM13 | Huyén CuM'gar | Hituco | Dat Tring DPodng tam Hinh cau
142| CM14 | Huyén CuM'gar | Hiruco | Dit Trang Pong tam Hinh cau
143| CM15 | Huyén CuM'gar | Hiruco | Dit Trang Pong tam Hinh cau
144| CM16 | Huyén CuM'gar | Hituco | Dat Tring Dbodng tam Hinh cau
145| CM17 | Huyén CuM'gar | Hituco | Dat Tring Pong tam Hinh cau
146| CM18 | Huyén CuM'gar | Hituco | Dat Tring Dbodng tam Hinh cau
147| CM19 | Huyén CuM'gar | Hituco | Dat Tring Dbodng tam Hinh cau
148| CM20 | Huyén CuM'gar | Hituco | Dat Tring Poéng tam Hinh cau
149| CM21 | Huyén CuM'gar | Hituco | Dat Tring Dbodng tam Hinh cau
150| CM22 | Huyén CuM'gar |Hoéahoc| Dat Xanh Pong tam Hinh trang
151| CM23 | Huyén CuM'gar |Hbéahoc| Dit Xanh Pong tam Hinh tring
152| CM24 | Huyén CuM'gar |Hoéahoc| Dat Xanh Pong tam Hinh trang
153| CM25 | Huyén CuM'gar |Hbéahoc| Dit Xanh Pong tam Hinh tring
154| CM26 | Huyén CuM'gar |Hbéahoc| Dit Xanh Pong tam Hinh tring
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Phu luc 3. Két qua xir Iy sé liéu ciia mét sé thi nghiém trong nghién ciu

Test of Homogeneity of Variances

Levene Statistic dfl df2 Sig.
AUDPCautrungtim .805 14 30 .657
Audpctruongthanh 1.074 14 30 416

ANOVA
Sum of Squares df Mean Square F Sig.

Between Groups 4560435.441 14 325745.389 196.877 .000
AUDPCautrungtim Within Groups 49636.847 30 1654.562

Total 4610072.288 44

Between Groups 3983415.418 14 284529.673 197.836 .000
Audpctruongthanh Within Groups 43146.227 30 1438.208

Total 4026561.644 44

AUDPCautrungtim
Duncan
Subset for alpha = 0.05
lanlap | N
1 2 3 4 5 6 7 8

DC 3| 169.4333
PCM3 3 547.0000
PCK1 3 587.4000
PCM2 3 596.6667
PCK3 3 615.0000 | 615.0000
PCK2 3 683.1667 | 683.1667
PL3 3 684.4333 | 684.4333
PCM1 3 695.7333 | 695.7333
PB4 3 731.4667 | 731.4667
PL2 3 762.6000
PB2 3 893.5000
PL1 3 934.0667
PB3 3 1103.3333
PL4 3 1117.5667
PB1 3 1623.7333
Sig. 1.000 .069 .056 .194 .065 231 671 1.000

Means for groups in homogeneous subsets are displayed.




a. Uses Harmonic Mean Sample Size = 3.000.
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Audpctruongthanh

Duncan
lanlap N Subset for alpha = 0.05

1 2 3 4 5 6 7 8
DC 3| 183.6667
PCM3 3 467.9333
PCK1 3 529.6333 | 529.6333
PCM2 3 569.4333 | 569.4333
PCK2 3 600.2000
PCK3 3 601.6667
PCM1 3 611.3000
PL3 3 624.4667
PB4 3 709.6333
PL2 3 765.9333 | 765.9333
PL1 3 808.1667
PB2 3 824.6333
PB3 3 1046.8667
PL4 3 1069.0667
PB1 3 1507.2333
Sig. 1.000 .055 .209 122 .079 .082 479 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Tests of Between-Subjects Effects

Dependent Variable: SLrep

Source Type 111 Sum df Mean Square F Sig.
of Squares
Corrected Model 660.8572 6 110.143( 101.809 .000
Intercept 288.292 1 288.292| 266.478 .000
Congthuc 659.003 4 164.751( 152.284 .000
Laplai 1.854 2 927 .857 460
Error 8.655 8 1.082
Total 957.803 15
Corrected Total 669.512 14
a. R Squared = .987 (Adjusted R Squared = .977)
1. Grand Mean
Dependent Variable: SLrep
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
4.384 269 3.765 5.003
SLrep
Duncan
Congthuc N Subset
1 2 3
DC2 3 .0000
PB1 3 .0000
PL4 3 2.0533
PB3 3 2.3767
DC1 3 17.4900
Sig. 1.000 713 1.000
Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.082.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects
Dependent Variable: CDre

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 258.565? 6 43.094| 123.558 .000
Intercept 2710.848 1 2710.848| 7772.410 .000
Congthuc 257.426 4 64.357| 184.520 .000
Laplai 1.139 2 569 1.633 254
Error 2.790 8 349
Total 2972.204 15
Corrected Total 261.356 14
a. R Squared = .989 (Adjusted R Squared = .981)
1. Grand Mean
Dependent Variable: CDre
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
13.443 152 13.092 13.795
CDre
Duncan
Congthuc N Subset
1 2 3
DC1 3| 5.8033
PB3 3 13.4900
PL4 3 13.7467
DC2 3 16.4667
PB1 3 17.7100
Sig. 1.000 .609 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .349.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: TLre

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 128.863% 6 21.477 17.692 .000
Intercept 1094.145 1 1094.145( 901.287 .000
Congthuc 126.716 4 31.679( 26.095 .000
Laplai 2.147 2 1.073 .884 450
Error 9.712 8 1.214
Total 1232.720 15
Corrected Total 138.575 14
a. R Squared = .930 (Adjusted R Squared = .877)
1. Grand Mean
Dependent Variable: TLre
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
8.541 284 7.885 9.197
TLre
Duncan
Congthuc N Subset
1 2 3
DC1 3| 3.4233
PB3 3 8.2333
PL4 3 8.5533| 8.5533
DC2 3 10.4367 | 10.4367
PB1 3 12.0567
Sig. 1.000 731 .070 109

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.214.

a. Uses Harmonic Mean Sample Size = 3.000.
b. Alpha = .05.
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Tests of Between-Subjects Effects
Dependent Variable: CDthan

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 13791.823% 6 2298.637| 118.239 .000
Intercept 104405.136 1| 104405.136| 5370.479 .000
Congthuc 13726.469 4 3431.617| 176.518 .000
Laplai 65.354 2 32.677 1.681 246
Error 155.524 8 19.441
Total 118352.484 15
Corrected Total 13947.347 14
a. R Squared = .989 (Adjusted R Squared = .980)
1. Grand Mean
Dependent Variable: CDthan
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
83.429 1.138 80.803 86.054
CDthan
Duncan
Congthuc N Subset
1 2 3
DC1 3| 29.9333
PB3 3 80.5467
PL4 3 81.4767
DC2 3 112.1100
PB1 3 113.0767
Sig. 1.000 .803 795

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 19.441.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects
Dependent Variable: SLIa

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 240.477° 6 40.080 70.323 .000
Intercept 2690.453 1 2690.453 | 4720.645 .000
Congthuc 234.012 4 58.503| 102.649 .000
Laplai 6.465 2 3.233 5.672 .029
Error 4.559 8 570
Total 2935.490 15
Corrected Total 245.037 14
a. R Squared = .981 (Adjusted R Squared = .967)
1. Grand Mean
Dependent Variable: SLla
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
13.393 195 12.943 13.842
SLla
Duncan
Congthuc N Subset
1 2 3
DC1 3| 5.7100
PL4 3 14.2767
PB3 3 14.3000
DC2 3 16.2333
PB1 3 16.4433
Sig. 1.000 971 742
Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = .570.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: Dien tich la

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 1230.2562 6 205.043 11.109 .002
Intercept 48557.322 1 48557.322 | 2630.857 .000
Congthuc 1180.172 4 295.043 15.986 .001
Laplai 50.084 2 25.042 1.357 311
Error 147.655 8 18.457
Total 49935.233 15
Corrected Total 1377.911 14
a. R Squared = .893 (Adjusted R Squared = .812)
1. Grand Mean
Dependent Variable: Dien tich la
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
56.896 1.109 54.338 59.454
Dien tich la
Duncan
Congthuc N Subset
1 2 3 4
DC1 3| 42.3167
PB3 3 53.8267
PL4 3 56.5400| 56.5400
DC2 3 63.7533| 63.7533
PB1 3 68.0433
Sig. 1.000 461 074 .256

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 18.457.

a. Uses Harmonic Mean Sample Size = 3.000.
b. Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: HLuc

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 425.600% 4 106.400 7.874 .035
Intercept 75185.640 1 75185.640| 5564.210 .000
Congthuc 339.268 2 169.634 12.554 019
Laplai 86.331 2 43.166 3.195 148
Error 54.049 4 13.512
Total 75665.289 9
Corrected Total 479.649 8
a. R Squared = .887 (Adjusted R Squared = .775)
1. Grand Mean
Dependent Variable: HLuc
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
91.400 1.225 87.998 94.802
HLuc
Duncan
Congthuc N Subset
1 2
PB3 3| 86.0633
PL4 3| 88.1367
PB1 100.0000
Sig. 528 1.000

Means for groups in homogeneous subsets

are displayed.

Based on observed means.

The error term is Mean Square(Error) =

13.512.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: TLlavang

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 8374.3112 6 1395.718| 83.234 .000
Intercept 10370.091 1 10370.091| 618.422 .000
Congthuc 8354.751 4 2088.688| 124.559 .000
Laplai 19.560 2 9.780 583 580
Error 134.149 8 16.769
Total 18878.550 15
Corrected Total 8508.460 14
a. R Squared = .984 (Adjusted R Squared = .972)
1. Grand Mean
Dependent Variable: TLlavang
Mean | Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
26.293 1.057 23.855 28.731

TLlavang
Duncan
Congthuc N Subset

1 2 3

PB1 3| 7.3400
DC2 3|  9.4633
PB3 3 20.7133
PL4 3 21.9167
DC1 3 72.0333
Sig. 543 728 1.000
Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 16.769.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects
Dependent Variable: DLA

Source Type 111 Sum df Mean Square F Sig.
of Squares
fﬂ‘::;:ted 2407 6 040 36.949| 000
Intercept 3.660 1 3.660| 3379.816 .000
Congthuc 222 4 .056 51.339 .000
Laplai .018 2 .009 8.169 012
Error .009 8 .001
Total 3.908 15
Corrected Total 249 14
a. R Squared = .965 (Adjusted R Squared = .939)
1. Grand Mean
Dependent Variable: DLA
Mean | Std. Error | 95% Confidence Interval
Lower Bound | Upper Bound
494 .008 474 514
DLA
Duncan
Congthuc Subset
1 2 3
DC1 3| .28333
PL4 3 46867
PB3 3 48933
DC2 3 60433
PB1 3 .62400
Sig. 1.000 464 485
Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) =.001.
a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects
Dependent Variable: DLB

Source Type 111 Sum df Mean Square F Sig.

of Squares
fﬂ‘::;:ted 210° 6 035| 33868|  .000
Intercept 2.479 1 2.479| 2394.321 .000
Congthuc 205 4 .051 49.565 .000
Laplai .005 2 .003 2.473 146
Error .008 8 .001
Total 2.698 15
Corrected Total 219 14

a. R Squared = .962 (Adjusted R Squared = .934)

1. Grand Mean

Dependent Variable: DLB

Mean | Std. Error | 95% Confidence Interval
Lower Bound | Upper Bound
407 .008 387 426
DLB
Duncan
Congthuc Subset
1 2 3
DC1 3 .26500
PL4 3| .32533| .32533
PB3 3 .35367
DC2 3 52167
PB1 3 .56700
Sig. .051 312 123
Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) =.001.
a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: Caroten

Source Type Il Sum df Mean Square F Sig.
of Squares
fﬂoc:;zfted 0512 6 008| 13649 001
Intercept 1.479 1 1.479| 2382.313 .000
Congthuc .049 4 .012 19.913 .000
Laplai .001 2 .001 1.122 372
Error .005 8 .001
Total 1.535 15
Corrected Total .056 14
a. R Squared = .911 (Adjusted R Squared = .844)
1. Grand Mean
Dependent Variable: Caroten
Mean | Std. Error | 95% Confidence Interval
Lower Bound | Upper Bound
314 .006 299 .329
Caroten
Duncan
Congthuc Subset
1 2 3
DC1 3| .21867
PB3 3 .30467
PL4 3 .30467
DC2 3 .35200| .35200
PB1 3 .39000
Sig. 1.000 .056 .099
Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = .001.
a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = .05.
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ONEWAY AUDPCATnamtrang AUDPCTTnamtrang BY Lanlap

Test of Homogeneity of Variances

Levene dfl df2 Sig.
Statistic
AUDPC
1.124 25 104 331
AT
¢UDPCT 1.312 25 104 A72
ANOVA
Sum of df Mean Square F Sig.
Squares
Between Groups | 12760613.029 25| 510424.521| 134.128 .000
AUDPCA .
T Within Groups 395772.020 104 3805.500
Total 13156385.049 129
Between Groups | 12089445.617 25| 483577.825| 138.936 .000
AUDPCT
_I_U ¢ Within Groups 361980.500 104 3480.582
Total 12451426.117 129

Post Hoc Tests

Homogeneous Subsets




Duncan
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AUDPCAT

LL

Subset for alpha = 0.01

5

6

7

10

11

Control
BK22
BB2
BK18
BK23
BK19
BK24
BC15
BC14
BK20
BC12
BK25
BC13
BB5
BB4
BB6
BC10
BC16
BB3
BB7
BK21
BB8
BC11
BK17
BC9
BB1

Sig.

109.320

1.000

383.020

408.680

482.000

482.660

.020

482.000

482.660

561.680

.055

561.680

650.360]

650.680]

664.340

664.340

674.680

.010

650.360]

650.680]

664.340

664.340

674.680

698.700

724.980

.102

664.340

664.340

674.680

698.700

724.980

766.980

774.660

.014

698.70(

724.98(

766.98(

774.66(

797.32(

.024

766.980,

774.660,

797.320,

845.660,

857.340,

858.980

865.680

882.680

.010

774.660

797.320

845.660

857.340

858.980

865.680

882.680

888.320

891.660

.010

1303.

1365.

300

680,

113

1690.660

1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 5.000.




Duncan
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AUDPCTT

LL

Subset for alpha = 0.01

5

6

7

10

11

Control

BB2
BK18
BK22
BK23
BK19
BK24
BC15
BK25
BC12
BK20
BC14
BC13
BB5
BB6
BB4
BC10
BB3
BC16
BB7
BB8
BK21
BC11
BK17
BC9
BB1

Sig.

82.320

1.000;

265.020

311.660

317.980

341.000

.065

485.000

501.020,

525.340,

557.020,

573.000,

.036

525.340]

557.020]

573.000]

610.660]

611.000]

613.000]

.040

557.020]

573.000]

610.660]

611.000]

613.000]

639.000]

.055

610.660]

611.000]

613.000]

639.000]

691.680

.054

639.000]

691.680

738.340

.012

691.680

738.340

748.980

763.320

778.680

787.660

798.000

801.680

011

738.340

748.980

763.320

778.680

787.660

798.000

801.680

811.340

.098

1186.660

1205.320

.618

1552.320

1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 5.000.




