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TOM TAT
Thubc trir sau sinh hoc ngdy cang cé vai trd quan trong trong chién luge giam phu
thudc vao thude bao vé thue vat hoa hoc, phat trién quan 1y dich hai téng hop va xay dung
nén ndéng nghiép xanh, an toan va bén vimng. Bai bao tong hop cac két qua nghién ctu va
thong tin cap nhat vé vai tro, tinh hinh nghién ctru, san xuét va xu hudéng str dung thudc trir
sau sinh hoc & Viét Nam. Cac nhém tac nhan duoc quan tim gom vi khuan, ndm ky sinh con
trung, virus gdy bénh con trung va cac hoat chit c6 ngudn gbc thuc vat; trong d6 Bacillus
thuringiensis (Bt), Beauveria bassiana, Metarhizium anisopliae va nucleopolyhedrovirus
(NPV) da c6 nhiéu két qua nghién ctru trong nude. Nhitng nghién ctru gan ddy cho thdy xu
hudng chuyén tir phan 1ap va dénh gia tac nhan don 1é sang dic trung sinh hoc va phan tir,
tuyén chon chiing c6 hoat tinh cao, phét trién ché pham da chung, t6i wu hoa cong nghé san
xuat, chuin hoa phuong phap kiém nghiém va tich hop véi quan 1y dich hai tong hop. Chinh
sach ciia Viét Nam ciing dang tao dong luc dang ké cho qua trinh ndy, véi muc tiéu dén nim
2030 thudc bao vé thuc vat sinh hoc chiém 30% s san pham trong danh muc dugc phép sir
dung va 30% téng luong thudc bao vé thuc vat st dung. Tuy nhién, sy bién dong cua hiéu
lyc ngoai déng rudng, do 6n dinh cua ché phém, kha nang san Xuat quy mo 16n, kiém soat
chat luong, gia thanh, dit liéu an toan va k¥ thuat sir dung van 1 nhiing thach thirc. Trong
thoi gian t6i, cAn vu tién khai thac ngudn tai nguyén sinh hoc ban dia, tmg dung céng nghé
sinh hoc va k¥ thuat phan tir, cai tién cong nghé 1én men va tao ché pham, hoan thién tiéu
chuan chat luong va danh gia an toan, ddng thoi gan thudc trir sau sinh hoc v6i quan 1y dich
hai tong hop va néng nghiép chinh xéc.
T khéa: thudc trir siu sinh hoc; thudc bao vé thwe vat sinh hoc; Bacillus
thuringiensis; nim ky sinh con trung; NPV; IPM; nong nghiép xanh.

ABSTRACT

Biopesticides are increasingly important in strategies to reduce dependence on
synthetic chemical pesticides, strengthen integrated pest management, and promote green,
safe and sustainable agriculture. This review synthesizes recent scientific evidence and
updated information on the roles, research, production and utilization trends of biopesticides
in Vietnam. Major biological agents include bacteria, entomopathogenic fungi, insect viruses
and botanically derived compounds, among which Bacillus thuringiensis (Bt), Beauveria
bassiana, Metarhizium anisopliae and nucleopolyhedroviruses (NPVs) have been
extensively investigated in Vietnam. Recent studies indicate a transition from simple
isolation and screening of individual biological agents towards biological and molecular
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characterization, selection of highly active strains, development of multi-strain formulations,
optimization of production technologies, standardization of quality-control methods and
integration into integrated pest management systems. Vietnam's policy framework also
provides strong incentives for biopesticide development, targeting biological plant
protection products to account for 30% of registered products and 30% of total pesticide use
by 2030. Nevertheless, variable field efficacy, formulation stability, scale-up production,
quality control, production costs, biosafety data and appropriate application techniques
remain important constraints. Future development should therefore prioritize indigenous
biological resources, biotechnology and molecular tools, improved fermentation and
formulation technologies, strengthened quality and biosafety assessment, and closer
integration of biopesticides with integrated pest management and precision agriculture.

Keywords: biopesticides; biological plant protection products; Bacillus thuringiensis;
entomopathogenic fungi; NPV; integrated pest management; green agriculture.
1. PAT VAN PE

Dich hai 12 mét trong nhitng yéu té sinh hoc quan trong lam giam ning sudt va chat
luong cay tréng. Trong nhiéu thap ky, thudc béo vé thuc vat (BVTV) hoa hoc gilr vai tro

quan trong trong kiém soat dich hai nho hiéu lyc nhanh va thuan tién trong st dung. Tuy
nhién, viéc phu thudc qua mirc hodc str dung khong hop 1y c6 thé lam gia ting nguy co 6
nhiém moi truong, anh huong dén sinh vat khong muc tiéu, ton du trén nong san va tao ap
lyc chon loc 1am hinh thanh c4c quan thé dich hai khang thudc. Vi vay, quan 1y dich hai hién
dai dang chuyén dan tir muc tiéu tiéu diét dich hai bang hoa chat sang quan 1y quan thé dich
hai béng su phéi hop nhiéu bién phap trong hé théng quan 1y dich hai téng hop (IPM).

Trong xu thé d6, thudc trir sau sinh hoc (biopesticides) dugc quan tdm nho kha ning
khai thac cac tac nhan va hoat chat c6 ngudn goc sinh hoc dé kiém soat dich hai. Nhom nay
bao gém thude chaa vi sinh vat, virus cén trung, cac chét c6 nguén géc thuc vat va mot sd
hoat chét sinh héa ty nhién. So véi thude hoa hoc phé) rong, nhiéu tic nhan sinh hoc c6 tinh
chon loc cao hon, ¢6 kha nang phan hily sinh hoc va c6 thé dugc tich hgp véi cac bién phap
khéc trong IPM. Tuy nhién, dac tinh sinh hoc cta tdc nhan cling lam cho hiéu lyc cia ching
phu thudc nhiéu vao diéu kién moi truong, cong nghé ché pham va ky thuat sir dung.

Tai Viét Nam, phat trién thubc BVTV sinh hoc d3 chuyén tir mot hudng nghién ctru
thanh mot dinh huéng chinh sach rd rang. Quyét dinh sé 5415/QD-BNN-BVTV ngay
18/12/2023 xac dinh phat trién san xuét va su dung thudc BVTV sinh hoc 12 mdt nhiém vu
phuc vu ndng nghiép xanh, sinh thai, an toan va bén viing. Pang chi y, dén nam 2030 Viét
Nam dit muc tiéu nang ty 1é san pham thuéc BVTV sinh hoc trong Danh muc thuéc BVTV
dugc phép sir dung 1én 30% va lugng st dung thudc BVTV sinh hoc 1én 30% tong luong
thudc BVTV sir dung (B6 NN&PTNT, 2023).

Trong bdi canh Danh muc thudc BVTV cua Viét Nam tiép tuc duoc cap nhat trong
niam 2026 theo Thong tu 75/2025/TT-BNNMT va Thong tu 28/2026/TT-BNNMT, viéc tong
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hop nhitng két qua nghién ctru, danh gia vai trd va nhan dién xu hudng phat trién thude trir

sau sinh hoc ¢ y nghia ca vé khoa hoc va thyc tién. Bai bao nay nham: (i) hé thdng héa cac
nhém thudc trir siu sinh hoc chinh; (ii) phén tich vai trd va tinh hinh nghién ciru, ing dung
tai Vi€t Nam; (ii1) nhan dién cac xu hudng cong nghé va st dung hi¢n nay; va (iv) thao luan
nhitng thach thirc va dinh hudng phat trién trong thoi gian téi.

2. CAC NHOM THUOC TRU SAU SINH HQC VA CO SO TAC PONG

2.1. Thudc trir siu vi Khuin

Trong sb cac vi khuan duoc sir dung dé kiém so4t con trung, Bacillus thuringiensis (Bt)
1a d6i tugng duoc nghién ctru va ung dung rong rii nhat. Bt 12 vi khuan Gram dwong, sinh
bao tir va nhiéu ching c¢6 kha ning hinh thanh céc tinh thé protein ky sinh (parasporal
crystals) chira cac protein c6 hoat tinh diét con trung.

Céc protein Cry va Cyt ctia Bt ¢6 hoat tinh khac nhau ddi v6i cic nhoém con tring. Doi
v6i nhiéu protein Cry ba mién, sau khi con tring man cam an phai tinh thé, protein duoc hoa
tan va hoat hoa trong rudt, sau d6 tuong tac véi cac cAu tric dich trén té bao biéu mo rudt
giita, tao 16 trén mang va lam ton thuong té bao. Tinh dic hiéu cua tuong tac doc td-vat chu
la mot trong nhiing co s& tao nén tinh chon loc cua Bt (Bravo et al., 2007).

Ngoai Cry va Cyt, sy da dang cua cac protein diét con trung va su khac biét vé thanh
phan gen gitta cac ching tao nén phd hoat tinh rat khac nhau cua Bt. Vi vdy, “Bt” khong nén
dugc xem nhu mét hoat chét déng nhét; hiéu luc cua ché phém phu thudc dang ké vao
chung, thanh phan doc t6, ddi trong sau va cong nghé san xuat. Cac nghién ciru gan day tiép
tuc tap trung vao co ché tac dong, cong nghé 1én men, kha niang khang Bt ctia con tring va
cai tién dang ché pham (Li et al., 2024).

Ngudn Bt & Viét Nam cho thay sy da dang ddng ké. Truong Phuéc Thién Hoang va cs.
(2019) khao sat 27 ching Bt phan 1ap & cac tinh phia Nam c6 kha ning tao tinh thé ludng
thap va phat hién 21 chung duong tinh véi nhoém gen cry2A; phén tich trinh ty x4c nhan céc
san pham PCR thudc nhom cry2A.

O quy mé 16n hon, Duong Kim Ha (2022) khao sat 616 mau dat tai 22 tinh, thanh phé,
phan 1ap 1.337 khuan lac c¢6 hinh thai khac nhau va xac dinh 261 ching sinh tinh thé; cac
gen cryl, cry2, cry4, cry9 va vip3a dugc phat hi¢n trong tap hop chung nghién ctru. Nhiing
két qua nay cho thdy ngudn Bt ban dia 12 ngudn vat liéu c6 gia tri cho chwong trinh tuyén
chon va phat trién thudc trir sdu sinh hoc trong nude.

2.2. Ndm ky sinh cén trung

Nam ky sinh con trang 13 nhom tac nhan sinh hoc quan trong, trong d6 Beauveria
bassiana va Metarhizium anisopliae dugc nghién ctru nhiéu ¢ Viét Nam. Khac voi Bt thuong
can duoc con tring an vao, bao tir nAm cod thé bam 1én bé mit co thé con tring, ndy mam,
xam nhap qua 16p cuticle va phat trién trong co thé vét chu.
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Céc nghién ctru trong nude cho thay tiém ning tmg dung trén nhiéu hé thong cay trong.

Nguyén Quang Ngoc va Phan V& Ngoc Quyén (2017) thir nghiém ché phdm M. anisopliae
d6i voi ve sau hai ca phé va xén toc hai mia ¢ Gia Lai; hiéu lyc d6i voi ve sau thay doi theo
thoi gian va cong thirc, cao nhat dugc bao cio 1a 61,69% sau 30 ngay trong thi nghiém nim
2011.

Trong linh vuc 1am nghi¢p, Chi et al. (2022) ghi nhan B. bassiana va M. anisopliae co
tiém nang kiém soat Neurozerra conferta gay hai rung tram, vdi hiéu lyc duge bao cao &
mirc 59,6-63,3%. Gan day, Nguyén Minh Chi va Pang Thi Kim Anh (2025) phan lap va
dinh danh B. bassiana tir sau duc than bﬁng cac trinh ty ITS, LSU va TEF1-a; cac chung
nghién curu gay ty 1€ ky sinh 74,5-76,8% trén sau non thir nghiém.

Pang cht y, viéc chuan héa kiém nghiém ciing dang tién trién. TCVN 14377:2025 quy
dinh phuong phap dinh luong M. anisopliae trong thuéc BVTV sinh hoc bang dém khuan
lac trén moi trudong chon loc va khang dinh bang danh gia hinh thai két hop phén tich trinh
tr gen. Pay 13 dau hiéu quan trong cho thdy phét trién thubc vi sinh & Viét Nam dang
chuyén tir nghién ciru hoat tinh sang déng thoi quan tdm tdi chuan hoa chat lugng san pham.
2.3. Virus gay bénh con trung

Baculovirus, dac biét cac nucleopolyhedrovirus (NPV), ¢6 tinh dac hi€u vat chu cao va
12 nhom tac nhan c6 tiém ning trong kiém soét su hai thuéc bd Canh vay.

O Viét Nam, nghién ctru trén Spodoptera exigua nucleopolyhedrovirus (SeNPV) da
xac dinh LC50 va LT50 d6i v6i cac tudi sdu khac nhau, cho thay tudi sdu c6 anh huong 1o
dén tinh man cam véi virus (Nguyén et al., 2021). Nghién ctru tao dang ché pham NPV cho
sau khoang cting cho théy viéc tinh sach, dinh lugng thé vii va chuin hoa ham luong virus
1a nhitng khau quan trong trong phét trién san pham (Lé Thanh Hai Ha & Lé Van Trinh,
2019).

Xu huéng méi 13 str dung k¥ thuat sinh hoc phan tir dé kiém soat chat lugng ché pham.
Niam 2026, phuong phap qPCR dinh lugng SeMNPV trong thuéc BVTV di dugc xdy dung
va thim dinh; mot nghién ctu khic phat trién qPCR dua trén gen lef-8 dé dinh lugng
Spodoptera litura NPV, véi gioi han phét hién va dinh luong dugce bao cdo ¢ mirc 10? thé
vui/g. Diéu nay cho thiy cong nghé kiém nghiém thuéc BVTV virus ¢ Viét Nam dang
chuyén tir dinh luong hinh thai sang cac phuong phap phan tir c6 d6 dic hiéu cao.

2.4. Thudc trir siu c6 ngudn goc thue vat

Viét Nam c6 ngudn tai nguyén thuc vat phong phi, tao diéu kién cho nghién ctru cac
hoat chét thao mdc. Cac nhom da duoc nghién ctu hodc thuong mai hoa bao gém
azadirachtin tir neem, matrine tir Sophora, rotenone tir Derris, saponin, eugenol va nhiéu loai
tinh dau.

Tong hop gan ddy vé tinh hinh san xut va thuong mai héa biopesticide ¢ Viét Nam
cho théy cac hoat chét thuc vat nhu saponin, matrine, azadirachtin, eugenol, carvacrol va
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mot sb loai tinh ddu di dugc nghién ctru hodc dang ky sir dung; tuy nhién, viéc phat trién san

pham trong nudc van con phu thudc vao ning luc chuin héa nguyén liéu va céng nghé san
xuat (Le & Nguyen, 2026).

3. VAI TRO CUA THUOC TRU SAU SINH HQC TRONG SAN XUAT NONG
NGHIEP
3.1. Giam phu thudc vao thudc héa hoc

Gia tri quan trong cua thudc sinh hoc khong nam & viéc thay thé hoan toan thudc héa
hoc ma ¢ kha nang md rong tap hop cong cu quan 1y dich hai. Khi dugc str dung cung bién
phap canh tac, bao ton thién dich, bay sinh hoc va sir dung thude hoa hoc ¢6 chon loc, thudc
sinh hoc ¢6 thé gilp gidm s6 1an hoac luong thudc hoa hoc can st dung.

Pay ciing 14 co so cta dinh huéng IPM: thay vi chi phan Gmg khi dich hai xuat hién
bang thudc hoa hoc, hé théng quan 1y dua trén giam sat quan thé, ngudng phong trir va phoi
hop céc giai phap phu hop. Vi cach tiép can nay, thude sinh hoc c6 thé gop phan giam ap
lyc chon lgoc khang thudc va han ché tac dong khong can thiét 1én hé sinh thai.

3.2. Khai thac tinh chon lgc ciia tac nhan sinh hgc

Tinh dic hiéu vat chi ctia nhiéu vi sinh vat 1a mét loi thé quan trong. Cry/Cyt cia Bt c6
pho hoat tinh phu thudc protein va vat chu; baculovirus thuong cé phd vat chu hep; nim ky
sinh con trung c6 co ché xAm nhiém khac vai thube hoa hoc than kinh. Su da dang vé co ché
tac dong cho phép cac tac nhan sinh hoc dugc b tri trong chuong trinh quan 1y dich hai theo
nhirng cach khac nhau.

Tuy nhién, ngudn goc sinh hoc khong dong nghia voi “an toan tuyét d6i”. Mirc d6 an
toan phai dugc danh gia ddi vai chung, hoat chit, dang ché phém, lidu su dung, sinh vat
khong muc tiéu va diéu kién phoi nhiém cu thé. Vi vay, phat trién thube sinh hoc can song
hanh véi nghién ciru doc tinh, kha ning gy bénh, tic dong sinh thai va kiém soat tap nhiém.
3.3. H3 tro ndng nghiép xanh va san xuit ndng sin an toan

Thudc trir sau sinh hoc phit hop voi xu hudng giam dau vao héa hoc va phat trién chudi
nong san c6 yéu cau cao vé an toan thyc phiam. Chinh sach qudc gia cia Viét Nam d truc
tiép lién két phat trién thuéc BVTV sinh hoc v6i ndng nghiép xanh, sinh thai va bén viing
(BO NN&PTNT, 2023).

Vai tro nay dic biét co ¥ nghia d6i v6i rau, qua, ché va cac san pham thudng duoc st
dung tuoi hodc cé yéu cau nghiém ngit vé du lugng. Tuy nhién, hiéu qua méi truong chi dat
duogc khi san pham c6 chat lugng bao dam va duoc st dung dung ki thuat; viéc thay mot san
pham hoa hoc bang mdt san pham sinh hoc nhung st dung khéng hop 1y khong tir dong tao
ra mot hé¢ théng san xuit bén viing.
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4. THUC TRANG VA XU HUONG PHAT TRIEN TAI VIET NAM

4.1. Chinh sich dang tao dong lwc cho thi truwong thude sinh hoc

Quyét dinh 5415/QD-BNN-BVTV dit ra cac muc tiéu dén nim 2030 gdm: san phim
thudc BVTV sinh hoc chiém 30% Danh muc thudc BVTV dugc phép su dung; lugng su
dung dat 30% téng lugng thudc BVTV: co s& san xuit thudc BVTV sinh hoc dat 90% téng
sd co s& san xuat thubc BVTV du diéu kién; it nhat 80% dia phuong t6 chuc tap huan sir
dung thude sinh hoc; va xay dung mo hinh st dung trén chin nhom san phém chu luc g6m
lua, ca phé, cao su, diéu, ho tiéu, che, cdy an qua, rau va sin (BO NN&PTNT, 2023).

Pay la thay d6i dang chu y bai thude sinh hoc khong con chi duge xem 1a mot hudng
nghién ciru bo trg ma da c6 cac chi tiéu dinh luong & cap quoc gia.

4.2. Chuyén tir tic nhan don chiing sang ché pham da chiing

Mot xu hudng nghién ctru dang cha y 14 phdi hop nhiéu tac nhan cé co ché tac dong
khac nhau. Tran et al. (2025) phdi hop hai chung Bt TN0017 va TN0020 v&i M. anisopliae
TN0024 va B. bassiana PAM21. Trong diéu kién phong thi nghiém, hai t6 hop ba chung
trién vong dat ty 1& chét 91,67% sau 120 gid d6i véi cac ddi tuong sau thir nghiém twong
ung.

Két qua nay cho thiy tiém ning ctia ché pham da chung nhung chua du dé suy rong
truc tiép sang hiéu lyc dong rudng. Khi phat trién dang san phidm nay can danh gia thém tinh
turong thich giira cac chung, kha ning duy tri mat do trong bao quan, anh hudng cua chét
mang, tuong tac véi moi trudng va hiéu luc ¢ nhiéu diéu kién sinh thai.

4.3. Chuyén tir nhan dién hinh thai sang dic trung phan tir

Dinh danh vi sinh vat dua hoan toan vao hinh thai va sinh hoa c6 nhiéu han ché. Xu
hudng hién nay 1a két hop hinh thai v6i marker phan tir, giai trinh tu va phéan tich cac gen
lién quan dén hoat tinh.

Nghién ctru Bt ¢ Viét Nam dé st dung PCR va giai trinh ty dé khao sat cac nhom gen
cry. Cac nghién ctru B. bassiana gan ddy sir dung ITS, LSU va TEF1-o dé x4c nhan chiing.
Trong kiém nghiém san pham virus, qPCR dang duogc phat trién dé dinh luong tac nhan véi
do dac hi¢u cao. Nhu vay, sinh hoc phan tir dang chuyén tur vai tro cong cu nghién ctru sang
ca cong cu nhan dién, tuyén chon va kiém soat chat luong thuéc BVTV sinh hoc.

4.4. Tuyén chon ngudn chiing ban dia

Viét Nam c¢6 diéu kién khi hau va hé sinh thai da dang, tao ngué)n vi sinh vat phong
phu. Viée tuyén chon ching ban dia c6 y nghia khong chi & phat hién chung doc luc cao ma
con & kha nang tim duogc nhiing déc tinh thich nghi ¢6 gia tri cho san xuét va str dung.

Duong Kim Ha (2022) di xac dinh ba ching Bt ¢6 kha nang chiu xir Iy UV trong diéu
kién nghién ctru; ddng thoi tién hanh t6i vu 1én men va thir nghiém ché phadm ngoai dong
rudng. Nhimg két qua nhu vAy goi ¥ rang tiéu chi tuyén chon chung nén mé rong tir “gay
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chét sdu cao” sang tip hop cac dic diém gdém doc luc, kha ning sinh bao tir/doc td, chong

Tap chi Moi truwong

chiu moi truong, kha nang 1én men va do 6n dinh khi tao ché phém.
4.5. Ting cwong cong nghé san xuit va tao dang ché pham

Mot chung c6 hoat tinh cao trong phong thi nghiém chwa dong nghia véi mot san pham
tdt. Trong san xuét thudc vi sinh, méi truong nudi céy, nhiét do, pH, thoi gian 1én men, mat
dd té bao hodc bao tu, chét mang, do am va diéu kién bao quan déu c6 thé anh huong dén
chat lugng cudi clng.

Déi voi Bt, cong nghé formulation dang hudng téi bao vé bao tir va doc to khoi tia UV
va cac diéu kién bat loi, kéo dai thoi gian ton tai va cai thién kha ning phan tdn/bam dinh
trén cay (Li et al., 2024). Nghién ctru trong nudc di tiép can van dé nay. Duong Kim Ha
(2022) sir dung phuong phap bé mit dap tng dé t6i wu 1én men Bt var. kurstaki; diéu kién tdi
uu trong hé thong nghién ciru cho mat do khoang 9,1 x 108 CFU/mL va ché pham dugc
theo ddi do on dinh trong bao quan.

4.6. Chuian héa chit lwong bing cac phwong phap hién dai

Su phét trién cua tiéu chuan kiém nghiém 1a mot xu hudng c6 ¥ nghia ddc biét d6i voi
thuong mai hda. TCVN 14377:2025 da quy dinh dinh lugng M. anisopliae bang dém khuan
lac va khang dinh bang giai trinh tu gen. Cac phuong phap gPCR cho Se MNPV va SpltNPV
duoc cong bd trong nam 2026 tiép tuc cho thdy xu hudng ting cudng cic cong cu phén tir
trong kiém soat chat luong.

Pay 1a mot budc tién can thiét vi chat luong thudc sinh hoc khong thé chi dénh gia
bang khdi lugng hoat chat danh nghia. V&i san pham vi sinh, cin quan tdm dén mat do tac
nhan c6 hoat tinh, do tinh khiét, nhan dién ding chung, kha nang séng, hoat luc sinh hoc va
d6 6n dinh trong sudt thoi han bao quan.

5.MOT SO KET QUA NGHIEN CUU TIEU BIEU O VIET NAM

Tac nhan

Doi twgng/nghién ciru

Két qua dang cha y

Nguf*)n

B. thuringiensis

Ngudn Bt mién Nam
Viét Nam

21/27 ching khao sat
duong tinh nhém gen
cry2A

Truong Phudc Thién
Hoang va cs. (2019)

Bt var. kurstaki

Sau an 14 hai rau

616 mau dat, 261 ching
sinh tinh thé; phat hién
cryl, cry2, cry4, cry9,
vip3a

Duong Kim Ha (2022)

Bt + M. anisopliae + B.

S. litura, P. xylostella

Mot s6 t6 hop ba chung

Tran et al. (2025)

nam 2011

bassiana dat 91,67% ty 1é chét
sau 120 gio trong phong
thi nghi¢ém

M. anisopliae Ve sau hai ca phé Hiéu lyc cao nhit dugc | Nguyén Quang Ngoc &
bao c4o 61,69% sau 30 | Phan V& Ngoc Quyén
ngay trong thi nghi¢ém (2017)
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B. bassiana Sau duc than Xac nhan bang ITS, Nguyén Minh Chi &
LSU, TEF1-a; ty 1€ ky bang Thi Kim Anh
sinh 74,5-76,8% (2025)

SeNPV S. exigua Xac dinh LC50 va LT50 | Nghién caru PH Can
& cac tudi sau Tho (2021)

SpltNPV S. litura gPCR dua trén lef-8, Ninh Thi Hanh va cs.
LOD/LOQ 102 OBs/g (2026)

Bang tong hop cho thdy nghién ctru trong nudc dang bao phu kha diy da chudi phan
lap - nhan dién - xac dinh dic tinh di truyén - danh gia hoat tinh - tao ché pham - kiém
nghiém chét lugng. Tuy nhién, mic do phat trién khong dong déu gitta cac tac nhan va so
nghién ciru thuc dia dai han van thap hon sé nghién ctru trong phong thi nghiém.

6. NHUNG THACH THUC TRONG PHAT TRIEN VA SU DUNG

Thach thic dau tién 13 sy bién dong cia hiéu luc ngoai dong ruéng. Nhiét do, do am,
tia UV, mua, mat do sau, tudi sdu va thoi diém xtr Iy déu co thé anh huong dén hiéu luc. Béi
v6i Bt, tinh nhay cam véi diéu kién méi trudng va thoi gian ton luu ngan 1a nhitng van dé
thlic day nghién ctru formulation méi (Li et al., 2024).

Thtr hai 1a khoang cach gitra hoat tinh phong thi nghiém va kha nang thuong mai hoa.
Mot chung c6 ty 16 gy chét cao van can duoc danh gid vé kha ning nhan nudi quy mo 16n,
d6 6n dinh di truyén, nang suit sinh khdi/bao tir/doc td, kha nang tao dang, thoi han bao
quan va hiéu qua thuc dia.

Tht ba 1a kiém soat chét lugng. Véi san phém vi sinh, su sai khac mat do tdc nhan
sdng giita cac 16 san xuat co thé dan toi bién dong hidu qua. Viée Viét Nam xay dung tiéu
chuan dinh luong M. anisopliae va phat trién qPCR cho NPV 1a nhitng budc tién déng chi v,
nhung hé théng phuong phap kiém nghiém van can tiép tuc duoc hoan thién cho nhiéu nhém
tac nhan khac.

Thir tu 13 an toan sinh hoc. Khong nén sir dung khai niém “sinh hoc” nhu bang ching
thay thé cho danh gia an toan. Mot san phiam can dugc danh gia trén co so chung, thanh
phﬁn, tap nhiém, lidu st dung, dudng phoi nhiém va tac dong lén cac sinh vat khong muc
tiéu co lién quan.

Tht ndm 14 nhan thuc va ky thuat st dung. Thude sinh hoc thuong doi hoi lya chon
thoi diém xir Iy phu hop hon, chang han xtr 1y sdu & tuéi min cam, tranh diéu kién moi
truong bat loi va bao quan ding yéu cau. Vi vay, muc tiéu it nhat 80% dja phuong t6 chirc
tap huén vé thuéc BVTV sinh hoc dén nim 2030 12 mot cau phan quan trong ctia Bé an qudc
gia (BO NN&PTNT, 2023).

7. PINH HUONG PHAT TRIEN TRONG THOI GIAN TOI

Tur cac bang ching hién co, phat trién thuoc trir sau sinh hoc & Viét Nam can tap trung
vao sau hudng chinh.
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Tht nhat, can khai thac c6 hé théng nguén tai nguyén sinh hoc ban dia, dac biét 1a Bt,

Beauveria, Metarhizium, baculovirus va thuc vat cé hoat tinh sinh hoc. Viéc xay dung ngan
hang chiing can gan voi thong tin vé ngudn gdc, kiéu hinh, kiéu gen, phd hoat tinh va cac
dac tinh cong nghé.

Tht hai, cAn chuyén tir tuyén chon dya chi yéu trén ty 1& chét sang tuyén chon da tiéu
chi, bao gém doc luc, phé tac dong, LC50/LT50, kha nang sinh bao tir hoac chét hoat tinh,
kha niang chiu stress moi truong, nang suat 1én men va do 6n dinh trong ché pham.

Thir ba, can ting cudng céng nghé sinh hoc phan tir va omics. Giai trinh tir, qPCR,
genomics va metabolomics c6 thé hd trg nhan dién chung, phat hién gen chirc ning, kiém
soat tap nhiém va xdy dung cac chi thi chét luong.

Tht tu, can coi formulation 12 mot huéng nghién ctru trung tim, thay vi chi 1a bude k¥
thuat cudi cing. Chat mang, chat bao vé UV, chat bam dinh, vi bao va cac hé phan phbi méi
c6 thé quyét dinh kha niang chuyén mot tic nhan sinh hoc thanh san pham thuc té.

Thr nam, can ting sd lugng nghién ctru nha ludi, dong rudng va da dia diém. Nhimg
két qua c6 hiéu luc cao trong phong thi nghiém, nhu cac to hop Bt-Metarhizium-Beauveria,
can duoc kiém chig & cac diéu kién sinh thai khac nhau truéc khi dua ra két luan vé gia tri
ung dung.

Cubi cung, thudc sinh hoc can duoc phat trién nhu mot thanh phén cta IPM, két hop
giam sat dich hai, thién dich, pheromone, bién phap canh tac va cong nghé nong nghiép
chinh xac. Muc ti€u dai han khong don thuan 1a thay “thudc héa hoc” béng “thudc sinh hoc”,
ma 13 giam sy phu thudc vao bién phap hoa hoc thong qua thiét ké hé thng quan 1y dich hai
bén vimng.

8. KET LUAN

Thudc trir sau sinh hoc dang ¢6 vi tri ngdy cang quan trong trong qua trinh chuyén doi
nén nong nghiép Viét Nam theo hudng xanh, an toan va bén vitng. Nghién ciru trong nudc
da hinh thanh nén tang trén nhiéu nhom tac nhan, noi bat 1a B. thuringiensis, B. bassiana, M.
anisopliae va NPV. Cac nghién ctru gan day cho thiy su chuyén dich rd tir phan lap va thir
hoat tinh don gian sang dic trung phan tir, phat trién ché pham da chung, ti wu hoa cong
nghé san xuat va chuan héa phuong phéap kiém nghiém.

Pong thoi, myc tiéu dwa ty 1& san pham thuéc BVTV sinh hoc trong danh muc va
luong thude sinh hoc st dung Ién 30% vao nam 2030 tao dong luc chinh sach dang ké cho
linh vyc nay. Tuy nhién, viéc dat dugc muc ti€u khong chi phu thudc vao $b luong san phém
dang ky ma con phu thudc vao chat lugng ché pham, hiéu luc thyc dia, gia thanh, hé thong
kiém soat chat lwong, dir liéu an toan va kha ning chap nhan ciia ngudi san xuét,

Trong giai doan t6i, huéng phat trién co trién vong 13 tuyén chon ngudn tic nhan ban
dia c6 dic tinh tbt, két hop dic trung kiéu hinh-kiéu gen-hoat tinh sinh hoc, tng dung cong
nghé sinh hoc phan tt, tdi wu hoa 1én men va formulation, phat trién ché phém da tac nhan,
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hoan thién tiéu chuin kiém nghiém va tich hop thudc sinh hoc vao IPM va néng nghiép

chinh x4c. Day la nhitng diéu kién quan trong dé thudc trir sdu sinh hoc chuyén tir san phdm
bo tro thanh mot thanh phén c6 vai tro thuc chat trong h¢ théng bao vé thuc vat bén viing &
Viét Nam.
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