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TOM TAT

Thudc bao ve thuc vat (BVTV) thao moc 1a cong cu quan trong trong quan ly dich hai téng hop,
dac biet trong boi canh phat trién nong nghiép hitu co. Téng hop cac nghién ctru cho thay, da co
571 loai thuc vat duoc sang loc (giai doan 2007 - 2014), trong d6 48 loai c6 hoat tinh trir sau
khoang (S. Zitura) va 237 loai c6 hoat tinh trit nAm bénh (B. cinerea, C. gloeosporioides). Hién co
189 loai thuoc BVTV thao moc duoc phép stt dung & Viet Nam (chiém 18% téng s6 thuoc BVTV
sinh hoc), cht yéu tir 5 hoat chat: Matrine, azadirachtin, saponin, rotenone va eugenol, nhung
hau hét déu nhap khau hodc dong goi trong nudc. Vit Nam s hitu ngudén nguyén liéu phong
phu nhu: Neem (Azadirachta indica), ruoc ca (Derris spp.), khé sam (Sophora spp.), thanh hao
(Artemisia spp.), bach dan (Eucalyptus spp.), tram (Melaleuca spp.) voi tiém nang va kha nang
tmg dung cao. Dé phat trién thuéc BVTV thao moc quy mo cong nghiép, can ting cuong nghién
ctru sang loc cac loai cay giau tai nguyeén, chi phi thap va dé tng dung, dong thoi tang cudong hop
tac quoc té dé tiép can cong nghé tién tién, tao da phat trién bén vimg cho nganh thuoc BVTV

thao moc Viét Nam.

Tt khéa: Thuoc bao vé thure vt thao moc, thure vt Viét Nam, tong quan nghién ciiu.

1. AT VAN BE

Thuoc thao moc (Botanical hodc Plant
pesticides) 1a loai thudc c6 ngudn goc tu nhién co
thé kiém soat duoc dich hai theo co ché khong
doc, than thién voi moi truong va dé st dung.
Nhimg loai thudc thdo moc nay cé hiéu qua trir
sau twong tu thudc hoa hoc; nhung khong dé lai
du luong thudc trong san phdm, khong gay o
nhiém moi truomg, khong anh huong toi sic khoe
con ngudi, khong gay hién tuong nhon thudc,
khang thuoc cta dich hai,... vi chat doc trong
thuoc thdo moc 1a cac hop chat thién nhién nén
sau khi stt dung dé bi phan huy trong moi truong
tu nhién. Thuoc thao moc tac dong dén con tring
gay hai bing cach gay ngan an, xua dudi, ngin su
1ot x4c, ngan can su dé trimg, gay doc va giét chét
con trung [1, 2].

Trén thé gioi, nghién cttu vé thuoc BVTV sinh
hoc da co tir lau va cha yéu tap trung vao ché

phdm vi sinh vat, st dung chat khang sinh va
thuoc thdo moc dé phong trit sau, bénh. Trong
nhitng thap ky gan day, viéc nghién cttu stt dung
thuoc BVTV c6 nguodn goc tir cay doc thién nhién
kha soi dong. Hién nay thé giéi da biét hon 2.500
loai thuce vat thuoc 235 ho, c6 kha nang trir mot so
loai sau, bénh hai cay tréong [3]. Mac du cé tiém
ning nguon thuc vat ty nhién dang chu y dé phat
trién thuéc BVTV thdo moc, nhung khong cé
nhiéu loai thuoc thdo moc thuong mai duoc tim
thay trén thi truong va chi duoc stt dung cho so
luong nho cac loai cay trong 1a san phdm ctia nong
nghiép hiru co [4]. Thuoc BVTV thao moc c6 thé
duoc ché bién theo nhiéu cach khac nhau: Thuc
vat tho dudi dang bot; dang chiét xuat hodc dang
hoat chat, duoc pha thanh dung dich hodc hon
dich [5]. Mot s6 san pham da duoc stt dung trong
quan ly dich hai c6 nguon goc tir thuc vat nhu:
Neem (Azadirachta indica), cuc trt sau
(Pyrethrum cineraciifolium Trev.), hanh tay
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(Allium cepa), nghe vang (Curcuma longal.), qué
(C. zeylanicum), dau lai (Jatropha spp.), ging
(Zingiber officinale), cac loai chi cuc van tho
(Tagetes) va cac loai chi dai kich (Euphorbia) [6 -
8]. Mot s6 san phdm c6 nguédn goc thuc vat duoc
dang ky 1a thuoc BVTV sinh hoc nhu thuoc théao
moc tir cay neem; thudc thdo moc tir cay cuc trie
sau; thuoc thao moc tit cay Ryania, thudc thao moc
tir cay Sabadilla [9]. Cac loai thuoc BVTV thuong
mai chinh hién dang duoc sit dung chita pyrethrin,
rotenone, azadirachtin va tinh dau [10]. Thuéc
BVTV thao mdc la cong cu quan trong trong quan
ly dich hai tong hop va viéc trién khai thuéc thao
moc sé tang lén trong thap ky ti€p theo khi phat
trién md rong nong nghiép hiru co. Tuy vay, viéc
lwa chon thuc vat khong dung cach sé lam tang chi
phi san xuat thuoc thao moc, lam cho nong dan va
nha san xuat kho chdp nhan. Vi vay, can tang
cuong nghién ctru va sang loc nhitng loai cay giau
tai nguyén, chi phi phat trién thap, dé nong dan va
nganh cong nghiép san xuat dé chap nhan [11].

La mot nudc nhiét doi, thanh phan cay co6 hoat
tinh sinh hoc & nudc ta kha phong phu. Tt xa xua
nhan dan da c6 kinh nghiém st dung mot s6 loai
thuc vat c6 doc nhu hat na (Annona squamosal..),
hat ct dau (Pachyrhizus erosus (L) Urb.), cay
bach bo (Stemona tuberosa Lour.),... dé trit chay,
ran, rép; cay dau giun (Chenopodium
ambrosioides 1.), cay lwu (Punica granatum1..),...
dé trir giun san. Mot s6 loai thuc vat nhu: Hat than
mat (Milletia ichthyochtona Drake), hat mac bat
(Antheroporum pierrei Gagnep), cay thuoc ca
(Derris elliptica),... duoc khai thac st dung dé
danh bat ca. Tuy nhién, chua c6 két qua nghién
ctru va téng két day da nhimg kinh nghiém nay.
Nam 1960, cong trinh nghién ctru dau tién & nudc
ta vé hiéu luc trir sau hai ctia mot so loai thuc vat
da duoc cong bo [12]. Cac két qua nghién ctu
trong hon 60 nam qua da cho thdy, cé rat nhiéu
loai thuc vat ¢ Viét Nam chtta cac hoat chat co kha
nang phong trir sau, bénh, cé tiém nang lam thuoc
BVTV thao moc. Tuy nhién, cac nghién ciu vé
thudc thao moc & nudc ta con kha khiem ton, chua
twong xuing va chua phat huy hét tiém nang
nguyeén liéu sin co trong nudc. Chinh vi vay, viéc
danh gia tiém nang stt dung cac loai thuc vat & Viet

Nam lam thuoc BVTV thao moc 1a rat can thiét.
Trén co s& do lua chon loai thuc vat phu hop dé
tao ché phdm thuoc BVTV thao moc.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru st dung phuong phap tong quan
tai lieu dé xac dinh s6 luong cac loai thuc vat &
Viét Nam c6 kha nang trir siu, bénh gay hai da
duoc cong bo; stt dung cach tiép can hé thong cac
phuong phap nhu: Ké thira; diéu tra, thu thap
thong tin; tong hop thong ké, phan tich.

+ Phuong phap ké thira: Ké thira cac tai lieu,
s6 lieu, bao cao vé vé cac loai cay co6 hoat tinh sinh
hoc, cac loai cay co6 kha nang trir sau va khang
nam, cac loai thuc vat tai Viet Nam c6 tiém nang
stt dung lam thuéc BVTV thao moc

+ Phuong phap diéu tra, thu thap thong tin:
Nghién cttu, diéu tra, thu thap cac thong tin, tai
lieu vé cac loai thuc vat tai Viet Nam c6 tiém nang
stt dung lam thuéc BVTV thao moc.

+ Phuong phap téng hop thong ke, phan tich:
Dua trén cac nguon thong tin, tai liéu, so lieu thu
thap duoc, tién hanh téng hop thong ke, phan tich
thanh bang biéu, dir lieu,... phuc vu cho van dé
nghién ctru.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hoat tinh sinh hoc ctia cac loai thuc vat
ban dia

3.1.1. Tiém nang st dung cdc loai thurc vat tai
Viét Nam Iam thuoc BVTV thdo moc

Két qua thong ké téng hop cho thdy, Viet Nam
c6 khoang 13.200 loai thuc vat trén can, trong so
d6 nhiéu loai thuc vat c6 kha nang trir sau, bénh
gay hai cay trong [13 - 15]. Giai doan 2007 - 2009,
cac nha khoa hoc & Vién Héa hoc va DPai hoc
Dusseldorf, Puc da thu hai dueoc 305 mau thuc vat
thuoc 160 loai & cac viing khac nhau ctia nuoc ta.
Két qua nghién ctru sang loc hoat tinh trir sau, trir
nam bénh hai cay cho thay, c6 6 loai trir siu manh
va 12 loai trir nAm beénh Botrytis cinerae [16]. Giai
doan 2010 - 2012, cac nha khoa hoc & Vién Bao vé
thuc vat va Vién Hoa hoc da thu hai duoc 52 mau
thuc vat tir 41 loai ¢ cac vung trung du mién nui
Bic by, dong bang song Hoéng, duyén hai Bac
Trung bo, Nam bo va Tay Nguyeén; da chiét xuat
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duoc 92 mau va danh gia kha nang tc ché su phat
trién ctia nam B. cinerea, C. gloeosporioides. Két
qua cho thay c6 18 mau tc ché 100% su phat trién
ctia ndm B. cinereava 16 mau tc ché 100% su phat
ctia nam C. gloeosporioides, c6 6 loai thuc vat co
trién vong dé€ san xuat ché pham thudc BVTV la
nghé (Curcuma longa), t6i (Allium sativum), ho
titu (Pper nigrum), bach hoa xa (Plumbago
zeylanica), ngau (Aglaia duppereana) va trau
khong (Piper betle) [17]. Giai doan 2011 - 2014,
cac nha khoa hoc & Vién Hoéa hoc, Vién Bao vé
thuc vat va Pai hoc Dusseldorf, Pic da thu hai
duoc 612 mau (gdém nhiéu bo phan khac nhau cia
cay nhu 14, ré, canh, qua....) tir 370 loai thuc vat
thuoc 96 ho khac nhau tai Vuon Quoc gia Cuc
Phuong va mot s6 dia phuong khac & Viét Nam.
Két qua nghién cttu sang loc hoat tinh trir sau va
trit nAm bénh hai cay trong ctia cac mau dich chiét
tir cac bo phan khac nhau cta 370 loai thuc vat thu
hai duoc cho thay, c6 46 mau dich chiét tir 42 loai
voi nong do 2.000 ppm c6 hoat tinh trir siu khoang

(Spodoptera litura) véi hiéu luc 40 - 100% va 152
mau dich chiét tir 129 loai véi ndong do 1.000 ppm
c6 hoat tinh trir nAm gay bénh théi xam (Botrytis
cinerea) voi hieu luc trén 60%. Két qua nghién ctru
ciing cho thdy, trong cac loai thuc vat thu hai
duoc, c6 nhiing loai khong co6 hoat tinh, c6 nhiing
loai chi c6 hoat tinh trir sau khoang (Spodoptera
litura), co nhimg loai chi c6 hoat tinh trit ndm gay
bénh théi xam (Botrytis cinerea), c6 nhimg loai
vira c6 hoat tinh trit siu khoang vira c6 hoat tinh
trit ndm gay bénh thoi xam [18].

Nhu vay, trong giai doan 2007 - 2014, cac nha
khoa hoc & Vién Bao vé thuc vat, Vién Héa hoc va Dai
hoc Dusseldorf da thu hai duoc 969 mau thuc vat
thudc 571 loai tir cac viing khac nhau & nudc ta (trung
du mién nui Bac bg, déng bang song Hong, duyén hai
Béc Trung bo, Nam bo, Tay Nguyén va mot so dia
phuong khac); trong do 48 loai thuc vat c6 kha nang
trir sau khoang va 147 loai thuc vat c6 kha nang trir
nam bénh (B. cinerea, C. gloeosporioides) (Bang 1).

Bang 1. Két qua nghién ctru vé cac loai thue vat & Viet Nam c6 kha ning phong trir sau bénh hai
giai doan 2007 - 2014 [16- 18]

Giai doan S0 loat tht./r.c vat S0 lodi thuc vat ¢6 kha nang Tai lieu tham khao
thu hai Trir sau Trir nAm
2007 - 2009 160 6 12 [16]
2010 - 2012 41 - 6 [17]
2011-2014 370 42 129 [18]
Tong so 571 48 147

312 Cic két qud nghién cuu thuéc BVIV
thao moc ¢ Viét Nam

Tt xa xua, nguodi dan da biét st dung mot so
cay doc (hat na, hat ct dau, cay bach bo, cay dau
giun, cay luu,...) theo kinh nghiém dan gian dé tri
sau hai cay trong. Tuy nhién, chua c6 nghién ctu
téng két day da nhimg kinh nghiém nay. Nam
1960, cong bo cong trinh nghién ctu dau tién &
Viet Nam vé hiéu luc trir sau hai ctia mot s6 loai
thuc vat: Hat than mat, hat mac bat, hat ba dau hay
hat man dé, ré day mat hay thudc ca...[12]. Theo
két qua tong hop ctia Nguyén Duy Trang (1995):
truoc day mot so6 cay doc da duoc st dung don
gian theo kinh nghiém dan gian dé trir sau hai cay
trong, tuy nhién khi thuéc BVTV héa hoc tran vao

Viet Nam, thudc thdo moc bi quén lang. Pau thap
nién 80, bat dau c6 nhirng nghién cttu vé hiéu qua
phong trir sau hai ctia mot so loai thuc vat (cay
binh bat Annona glabra, ré cay thudc ca Derris
elliptica, 1a va qua xoan ta Melia azedarach L., hat
than mat Milletia ichthyochtona Drake, hat ci dau
Pachyrhizus erosus (L) Urb.,...) va mot s6 dang
ché pham tr thuc vat nhue BQ-01 tir qua xoan va
mot s6 cay co tinh dau, ST3 tir cay thanh hao hoa
vang. Cac két qua nghién ctu cho thdy, hat binh
bat Annona glabra va 1a thudc 14 Nicotiana
tabacum L. & nong do 10% c6 thé khong ché duoc
ray lung trang Sogatella fureifera;, ré cay thuoc ca
Derris  elliptica va 1la bach dan chanh
Eucalyptusrobusta & nong do6 15% c6 thé lam giam
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mat do ray; dung dich ngam 14 mang cau Annona
muricata & nong do 20% phun lén hat dau xanh cat
gir trong lo thay tinh, c6 thé han ché duoc mot
xanh Callosobruchus chinensis khi bao quan. Ché
phdm BQ-01 tir qua xoan va mot sO cay co tinh
dau, c6 tac dung xua dudi rat tot doi voi cac loai
mot hai kho luong thuc. Ché phdm ST3 tir cay
thanh hao hoa vang Artemisia annua L. c6 hiéu
qua trit bo xit dai hai lua Leptocorisa acuta Thunb
kha cao, dat 52,33 - 70,22%; hiéu luc phong trir siu
xanh buom trang Pieris rapae va sau to Plutella
xylostellahai rau cai bap lan luot 1a 66,67 - 100% va
48,89 - 88,89%. Két qua nghién ctru ctia Nguyén
Duy Trang (1995) [19] cho thay, hat na két hop voi
cac loai dung moi (ethanol 96°, acetone, methanol)
c6 hiéu lyc phong trir siu to va sau khoang dat
66,25 - 79,84% sau phun 72 gio, bo nhay dat 21,27 -
49,23% sau phun 72 gio; 1a than mat ngam véi nudc
nong do 20% cé hiéu luc phong trir siu xanh, dat
36,33% sau phun 24 gio va 63,35% sau phun 48 gio,
sau khoang dat 24,65% sau phun 24 gio va 37,78%
sau phun 72 gio; dich chiét hat than mat voi
ethanol 96°, acetone, methanol c6 hiéu luc phong
trir sdu to va sau xanh, dat 82,62 - 96,77% sau phun
72 gio; dich chiét hat than mat v6i acetone va
methanol c6 hiéu luc phong trit siu khoang dat
74,62 - 84,05% sau phun 72 gio; dich chiét ctia hat
than mat voi ethanol 96° chi dat 54,25%; dich chiét
hat ctt dau va ché pham B1 (HCD 95 BHN) déu c6
hiéu qua phong trir cao (73,9 - 100%) trén cac doi
tuong sau hai (sau to, sau xanh buém tring, sau
khoang, bo nhay hai rau ho hoa thap tu; sau ba ba,
ray xam hai rau mudng; ray xanh hai che; rép hai
ngo; rép hai lta mi; rép hai dién thanh; rép hai lac;
rép hai d6 xanh; bo xit dui to hai tram bau); dich
chiét 1a xoan ta Melia azedarach L. c6 hiéu luc trie
sau to thap (dat 25,72% sau phun 24 gio) nhung co
hiéu qua cao véi mai (dat 75,5% sau phun 24 gio);
dich chiét bot qua xoan ta ngadm voi nudc két hop
5% tinh dau thuc vat va 10% dau hoa c6 hiéu qua
phong trir sau to, sau khoang, rép mudi, bo nhay
va ray nau, dat 61,6 - 100,0% sau phun 72 gio [19].
Quach Thi Ngo (2000) da nghién cttu hiéu luc
phong trir rép muoi hai rau cai bap cta dich chiét
mot so thuc vat: Hat ct dau voi luong 15 kg/ha; ré
cay derris voi lwong 20 kg/ha va bot 1a xoan ta véi

luong 28 kg/ha c6 hiéu luc phong trir 20,5 - 52,6%
sau phun 1 ngay va 31,7 - 65,4% sau phun 3 ngay
[20].

Theo két qua téng hop cta Bui Lan Anh
(2014): 3 loai thuéc BVTV chtra hoat chat limonoid
tr hat, 14 xoan (Neemcide 3000EC, Neemcide
3000SP va Neemcide 3000ES) c6 tac dung xua
dudi, gy ngan va phong trtr sau hai cay tréng, sau
hai trong kho luong thuc; ché phdm Limo 3000BR
c6 hiéu qua phong trir mot cao (dat 80 - 90% sau xtr
ly 21 ngay) va c6 kha nang tc ché 100% sy ndy
mam cta hach ndm; dau hat neem cé hiéu qua
phong trir cao doi voi su ky sinh va phat trién caa
bo ha trong cu va trén ruong khoai lang [12].
Nguyén Truong Thanh (2006) da san xuat 3 ché
phdm thao moc (CB-03, CE-02 va CH-01) c6 hiéu
qua tiéu diét 6c buou vang cao (dat 79 - 92%),
khong tiéu diét cac loai ca va cac sinh vat thiy
sinh khac (trir 6c van) [21].

Giai doan 2007 - 2009, cac nha khoa hoc Vién
Héa hoc va DPai hoc Duesseldorf, CHLB Duc da
phan lap va xac dinh céu trac cua 6 hop chat co
hoat tinh trit sdau manh (rocaglamide A,
rocaglamide I, rocaglamide W, rocagalmide AB,
rocagalmide J va rocaglaol). Ché pham LQ-NDT02
te dich chiét bach dan 1a lieu (Eeucalyptus
exserta) va ho tiéu thr nghiém trong phong thi
nghiém va ngoai thuc dia cho két qua trién vong &
noéng do 20 ppm. Ché pham PLUM-NDTO03 tir hoat
chat plumbagin va cac dan xuat cé hiéu luc trir
bénh thoi cay dia lan, da thtt nghiéem budc dau
thanh cong & thanh pho Da Lat [16]. Theo Tran
binh Pha (2011), hat cheé va ba sau ép dau c6 hiéu
luc trir 6¢ buou vang, tuyén trung va sau hai trong
dat cao (dat 76 - 93%) [22]. Két qua nghién ctru ctia
bang Thi Phuong Lan (2012) cho thay, ché phdm
matrine chiét xudt tir cdy khé sam c6 hiéu qua
phong trir cao doi vdi sau to, sau khoang hai rau
ho hoa thap tu; bo tri hai bau bi, ca chua, dua
chuot; rudi duc 14 dau do (dat 60,3 - 89,73% sau
phun 5 - 7 ngady), nhung co6 hiéu qua thap doi voi
bo nhay (dat 31,13 - 33,76% sau phun 5 - 7 ngay);
ché phidm azadirachtin chiét xuat tit cdy neem co
hiéu qua cao doi voi sau to va sau khoang hai rau
ho hoa thap tu (dat 70,71 - 79,92% sau phun 5 - 7
ngay); hiéu qua trung binh do6i véi réi duc 14 dau
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do (dat 57,41 - 53,78% sau phun 5 - 7 ngay) va hiéu
qua thap doi voi sau duc qua va bo nhay (dat 48,25
- 51,14% sau phun 5 - 7 ngay) [23]. Tt cac loai thuc
vat c6 tiém nang khai thac nguyén lieu va kha
nang khang nam cao (nghé, toi, hat tiéu, bach hoa
X4, ngau va trau khong), cac nha khoa hoc & Vién
Bao vé thuc vat va Vién Hoéa hoc da chiét tach
duoc 8 loai hoat chat/nhom hoat chét c6 kha nang
khang nidm: Hoat chat curcumin 1,5 - 2,5% va
tumerone véi ham luong 0,3 - 0,5% tir ci1 nghé; hoat
chat allicin, gallic axit voi ham lwong 0,2 - 0,35% tir
cu toi; hoat chat piperin voi ham luong 1,0 - 1,3% tir
hat, hoa, 14 ho tiéu; hoat chat plumbagin véi ham
lwong 0,128% tit cay bach hoa xa (Plumbago
zeylanica); hoat chat 4, 5, 7-tri-o-methyl-
kaempferol voi ham luong 0,03% tir 14 ngau; hoat
chat 4-allylpyrocatechol voi ham luong 0,6 - 0,8% tir
14, than trau khong. Da gia cong duoc 15 ché phdm
trit nAm dé nghién ctru tng dung va thtt nghiém
dién rong, trong d6 ché phidm trir nAm CP7.8 c6
hiéu luc phong trit cao trén nam gay bénh thoi
xam (hiéu luc 76,09%) va ndm gay bénh than thuw
(hiéu luc 77,10%) sau 10 ngay phun lan hai, tuong
duong voi thuéc hoa hoc va cao hon ché phim
thao moc TP-ZEP18EC dang duwoc ban ngoai thi
truong [17]. Két qua nghién ctru giai doan (2011 -
2014) cho thay cac hoat chat trong cac loai thuc
vat c6 ngudn nguyén liéu phong phu va cé hoat
tinh trir siu khoang (Spodoptera litura), trit nim
gay benh thoi xam (Boarytis cinerea) cao: Hoat
chat odorin tir 14 goi nép; hoat chat odorinol tir vo
g0i nép (Aglaia spectabilis); hoat chat:
Rocaglamide A, rocaglamide I, rocaglamide ] tu
canh ngau va hoat chat rocaglaol, rocaglamide AB,
rocaglamide W tr 14 ngau; hoat chat 6-
deacetylnimbin va azadirachtin A tir hat coc hanh
(déu co hoat tinh trit sau khoang voi hiéu luc 100%
sau 24 gio®); hoat chét arturmerone, curcumin tir ctt
nghé vang tc ché 100% ndm beénh; hoat chat
eugenol, chavicol va 4-allylpyrocatechol tir 14 trau
khong ttc ché 100% nam bénh; hoat chat friedelan-
3-on, (+)- nootkatone, isoimperatorin, isomeranzin,
naringenin tir qua budi Osb. ttc ché 78,75% nam
bénh; hoat chat sideroxilin, citronellol tir 14 bach
dan 14 liéu Eucalyptus exserta F. v. Muell. tc ché
71,25% nam bénh. Pa tao ra duoc 02 ché phdm trir
sau hai rau qua (SD-CP-BD-10 va SD-CP-N-5) va 01

ché phiam trir ndm bénh hai cay (FUNBV-NDT-
VD), két qua thit nghiém trong phong thi nghiém,
trén dong ruong dieén hep va dién rong dat hiéu luc
phong trir siu va nadm bénh cao. Ché phdm SD-CP-
BD-10 va SD-CP-N-5 trén dién rong hiéu luc trie
sau to (Plutella xylostella) dat 51,67 - 53,80%; hiéu
luc trit nhén d6 hai che (Oigonychus coffeae) dat
53 - 55%. Ché phim FUNBV NDT-VD, hiéu luc trir
bénh than thu (Colletotrichum sp.) trén dién rong
dat 49,88% va trr bénh swong mai gia
(Preudoperonospora cubensis) dat 55,23%. Ché
pham gia cong dudi dang ran va long va da duoc
nghién ctru du luong ngoai dong rudng cing nhu
danh gia doc tinh trén chuot cho két qua an toan
[18]. Trung tam Cong nghé cao, Vién Han lam
Khoa hoc va Cong nghé Viét Nam (2013) da
nghién ctru va phat trién thuoc BVTV chia hoat
chat polyphenol tir thuc vat (Anisaf SH-01) co kha
nang phong trir mét s6 sau, bénh hai trén che, ca
phé, ho tiéu tai Tay Nguyén (qui mo6 5 ha cho mdi
loai cay trong) [24]. Theo Pao Bach Khoa (2018),
dich chiét ethanol tir cay thanh hao hoa vang (4.
annua) chira hoat chat scoparone cé kha nang tri
c6 long vuc (Echinochloa crusgall) va ray nau
(NVilaparvata lugens) [25]. Lé Pang Quang (2016)
da nghién ctru cong nghé san xuit ché phim
BVTV thdo moc tit cao chiét chtta anthraquinon
ctia 14 muong trau (Cassia alata L.). Két qua cho
thay, cao chiét etyl axetat chira téng s6 74,26% cac
hop chat anthraquinone thé hién hiéu qua in vivo
khang nam trén 90% do6i voi bénh dao on do
Magnaporthe grisea, bénh ca chua méc suong do
nam Phytophthora infestans, bénh gi 1a lta mi do
Puccinia recondita va bénh than thu do nim
Colletotrichum gloeosporioides trén cay 6t do &
quy mo nha luéi [26]. Vi Dinh Hoang (2017) da
nghién ctu cong nghé san xuat cao chiét chua
anthraquinon tir cay ré cay dai hoang (Rheum sp.)
lam nguyén liéu san xuat thuoc BVTV. Két qua
cho thay, cao chiét diclometan va cao chiét etyl
axetat c6 hiéu qua khang nam B. graminist sp.
hordei dat 95 - 97% & néng do 500 pg/mL; cao
chiét diclometan c6 hiéu qua khang nim P,
infestansdat 100% & nong do 3.000 ppm; emodin c6
hiéu qua khang nam tang 65 - 88% so voi doi
chimg. Ché phdm DHO-40SC tir cao chiét
diclometan giau hoat tinh c6 hiéu qua trit nAm P,
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infestans gay bénh moc suong trén ca chua thuc
nghiém trong nha luéi véi hiéu qua phong trir dat
95,23% [27]. Bui Lan Anh va cs (2018) da nghién
ctru stt dung thudc trir sau thdo moc (6t + toi +
glmg) trong san xuat rau cai bap (Brassica
oleracea) tai tinh Ha Giang. Két qua cho thay: Thoi
gian sinh trudng ctia rau cai bap phun “6t + toi +
gtmg” ngan hon so véi doi ching phun nuoc 1a va
dai hon so véi d6i chung phun thuéc Nurelle D
2.5EC; thoi gian sinh truong & cong thic phun “6t
+ t0i + ging” khong cé su sai khac so voi doi
ching phun thudc Sokupie 0,36AS; s6 14/cay va
duong kinh tan cta rau cai bap & cong thitc phun
“Ot + toi + gimg” 16n hon so voi do6i chimg phun
nudc 1a va nhd hon so véi doi ching phun thuoc
Sokupie 0,36AS; so 14/cay va duong kinh tan &
cong thirc phun “6t + téi + ging” khong co6 su sai
khac so voi d@6i chimg phun thudc Nurelle D
2.5EC. Thudc trir sau thdo moc “6t + toi + ging” 6
hiéu luc phong trir sdu hai rau cai bap nhanh va
manh (dat 20,94 - 30,91% sau phun 1 ngay va 75,03
- 77,97% sau phun 5 ngay). Ning suat bap cai &
cong thic phun “6t + téi + gung” (12,91 - 13,27
tan/ha) khong c6 su sai khac so voi doi chung
phun thuéc Sokupie 0,36AS (12,86 - 13,08 tan/ha).
Nang suét bap cai ¢ cong thic phun “ot + toi +
gimg” (12,91 - 13,27 tan/ha) cao hon so véi doi
chtmg phun nuoc 1a (dat 9,73 - 10,17 tdn/ha) va doi
chtmg phun thuoc Nurelle D 2.5EC (dat 11,28 -
12,96 tan/ha) [28]. Pao Bach Khoa (2021) da
nghién cttu quy trinh ky thuat tach chiét hoat chat
cineol va terpineol tir cay tram, bach dan va thong
dé san xuat thuéc BVTV phuc vu nong nghiép an
toan [29]. Tran Dai Lam (2022) nghién ctru, tng
dung ché phdm nano thao moc (tir ctt nghé) phong
bénh than thu trén cay vai tai tinh Bac Giang. Hiéu
luc ctia ché phdm nano thdo moc tir ci nghé
phong trie nam Colletotrichum spp. gay bénh than
thu trén cay vai vu sém tai huyén Tan Yén ca va
vai chinh vu tai huyén Luc Ngan cii: Sau 3 lan
phun ty lé bénh dat 1,61%, chi s6 bénh dat 0,34% va
hiéu luc phong trit chi s6 bénh than thu cia ché
phdm cao nhat dat 82,4 % tuong tng voi néng do
1% (tai huyén Tan Yén ca); ty 1é bénh dat 1,58%,
chi s6 bénh dat 0,35% va hiéu luc phong trir chi s6
bénh than thu cta ché phdm cao nhat dat 84,6%
tuong tng voi néng d6 1% (tai huyeén Luc Ngan cii)

[30]. Pao Bach Khoa (2024) da nghién ctru san
xuat duoc thuéc BVTV thdo moc CASAI 1CS (tur
dich chiét axit alginic rong mo va dich chiét
capsaicin qua ot cay), c6 hiéu luc sinh hoc tir 71 -
77% @d6i voi nhén d6 nau hai che, nhén d6é hai cam
va sau to hai rau cai xanh & nong do 0,25 - 0,375%.
Mo hinh 1 ha st dung CASAI 1CS phong trir nhén
d6 nau hai ché theo quy trinh san xuit nong
nghiép hitu co & Cong ty ché Thé hé moi, xa Phu
Ho, thi xa Pha Tho, tinh Phu Tho (ct) hiéu luc
phong trir dat 72,03% sau 7 ngay xt ly, hiéu qua
kinh t€ mo hinh tiang 18,7% (nam 2022) va 19%
(nam 2023) so voi ngoai moé hinh. M6 hinh 1 ha st
dung CASAI 1CS phong trit nhén d6 hai cam theo
quy trinh san xuat nong nghiép hitu co & xa Tho
bién, huyén Vit Quang, tinh Ha Tinh (ca1), hiéu luc
phong trir dat 73,19% sau 7 ngay xt ly, hiéu qua
kinh t€ mo hinh tang 15,96% (nam 2022) va 16,61%
(nam 2023) so voi ngoai moé hinh. M6 hinh 1 ha st
dung CASAI 1CS phong trit sau to hai rau cai xanh
theo quy trinh san xuat nong nghiép hitu co ¢ xa
Tu Ra, huyén Pon Duong, tinh Lam Déng (ci),
hiéu luc phong trit dat 70,21% sau 7 ngay xu ly,
hiéu qua kinh té mo hinh ting 18,40% (nam 2022)
va 16,63% (nam 2023) so vdi ngoai mo hinh. Kiém
tra doc tinh cdp & phong thi nghiém theo ISO
17025 cho thay, doc tinh cdp dudng miéng 5.000
mg/kg, doc tinh cap duong da > 2.000 mg/kg, doc
tinh cap duong ho hap LC50 > 1.66 mg/L; kha
nang kich thich mat khong phan loai, kha nang
kich thich da khong phan loai, kha nang gay di
tmg khong phan loai, nhém doc cta thuoc 5GHS;
thuoc khong doc doi voi chim, ca va ong; khong cé
du luwong trén trén che, cam va rau cai xanh [31].
Nguyén Thi Ai Nhung (2024) da diéu ché duoc 2
ché phdm sinh hoc 1a KH2022-1 va KH2022-2 tit
cac loai thuc vat ban dia tai thanh pho Hué 1a trau
khong, voi va xoan. Két qua thit nghiéem quy mo
déng ruong cho thay, 2 ché pham déu co6 hiéu qua
cao trong phong trir sau, bénh va kich thich sinh
truomg doi voi cay rau ma va cay 6t. Mo hinh rau
ma st dung ché phdm KH2022-1 da 1am tang chiéu
rong 14, chiéu dai cuong 14 rau ma, ting nang suat
cay rau ma; dong thoi han ché mot s6 sau, bénh
hai chinh trén ciy rau ma (siu khoang, sau xanh,
bénh dom 14) va lam tang hiéu qua kinh t€ so voi
do6i chimg. M6 hinh trong 6t stt dung ché phim
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KH2022-2 da lam tang s6 canh/cay, ty lé dau hoa,
dau qua, ting nang suat 6t; déng thoi han ché mot
s6 sau, bénh hai chinh trén cay ot (sau do xanh,
bénh than thu) va lam tang hiéu qua kinh t€ so voi
doi chung [32]. Pang Thi Thanh Lé (2025) nghién
ctru ché pham thudéc BVTV thido moc Sapobug
12SL tir qua bd hon (Sapindus mukorossi Gaertn)
phong trir sau to, siu xanh buém tring, rép trén
rau cai bap, cai xanh va dau cove [33].

Cac két qua nghién cttu & trén da cho thay,
ngudn nguyén liéu phuc vu san xuat thuoc BVITV
sinh hoc & Viet Nam rat phong phu, cac loai thao
moc (neem, rudc ca, khé sam, thanh hao hoa
vang, bach dan, tram, thong, b6 hon, trau, so, sa,
qué...) ¢6 hiéu luc phong trir sinh vat gay hai cay
trong cao. Cac hoat chat da duoc nghién cttu va
tach chiét tir cac loai thuc vat & Viet Nam c6 kha
nang phong trir sau, bénh kha nhiéu: Hoat chat
rotenone tir ré cay dudc c4, hoat chat limonoid va
azadirachtiri ttr hat, 14 xoan; hoat chat matrine ti
cay kho sam; hoat chat scoparone tir cay thanh
hao hoa vang; hoat chat odorin va odorinol tir cay
g0i nép; hoat chat rocaglamide va rocaglaol tir cay
ngau; hoat chat 6-deacetylnimbin va azadirachtin A
tir hat coc hanh; hoat chat arturmerone, curcumin
ttr ctt cay nghé vang; hoat chat eugenol, chavicol
va 4-allylpyrocatechol tir 14 cay trau khong; hoat
chat friedelan-3-on, nootkatone, isoimperatorin,
isomeranzin, naringenin tir qua budi; hoat chat
sideroxilin, citronellol tir 14 bach dan 14 liéu; hoat
chat anthraquinon tir 14 muong trau va ré dai
hoang; hoat chat polyphenol tir thuc vat; hoat chat
capsaicin tit qua Ot cay; hoat chat cineol va
terpineol tir cay tram, bach dan va thong; hoat chat

capsaicin tit qua 6t cay; hoat chat saponin tir hat
s, trau, than mat, qua bd hon...

Vé nghién ctru va chuyén giao khoa hoc cong
ngheé, cac dé tai, du 4n nghién ctu, thit nghiém vé
thuoc BVTV thao moc trong thoi gian qua con han
ché va it duoc quan tam, dac biét 1a cac dé tai nghién
ctru cap Nha nudc vé thuoc BVTV thao moc. Mot so
dé tai da duoc nghién ctu va trién khai, tuy nhién
viec tmg dung va chuyén giao vao san xuat con gap
nhiéu kho khan. Mot s6 du an san xuat thit nghiém
nham chuyén giao tng dung vao thuc té san xuat
cting da duoc trién khai trong thoi gian qua chii yéu
la cac ché phdm c6 nguon goc sinh hoc, cac ché
pham thao moc kha it, chi c6 mot s6 ché phdm nhur:
Tictack 13.2 BR; Bourbo 8.3 BR trit 6c buou
vang; Anisaf SHO1-2SL trir sau, bénh gay hai trén
rau, cafe, ho tiéu. Dén nay, viéc chuyén giao, tng
dung két qua cac dé tai nghién ctu vé thuoc BVIV
thao moc van chua dap tmg yeéu cau thuc té san xuat
hoac co thé duoc ing dung nhung lai khong thé phat
trién va str dung lau dai.

3.2. Tinh hinh ding ki, san xudt va s dung
cac loai thudc BVTV thido moc & nudc ta

bén nay, cac thuéc BVIV sinh hoc da duoc
dang ky vao Danh muc thuéc BVTV duoc phép sit
dung tai Viét Nam gém 3 loai: Thudc c6 nguédn goc
thao moc chiém khoang 18%; thudc co chira cac vi
sinh vat chiém khoang 10% va thuéc nhom hoa sinh
chiém khoang 72%. So voi cac nudc ASEAN thi Viét
Nam 1a nu6c ding dau vé s6 luong ciing nhu ching
loai thuoc BVTV sinh hoc, chiém 62,8% s6 san phdm
thuoc sinh hoc cta toan khu vuc [34]. S6 luong
thuoc BVTV thao moc dugce phép st dung & nuoc ta
ttrnam 2013 dén nay co xu huong giam (Bang 2).

Bang 2. S6 lwong thuéc BVTV thao mgc duge phép sitr dung & nudc ta tir nim 2013 dén nay [35]

TT Hoat chat Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam
' 2013 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
1 Matrine 92 90 93 93 84 85 56 55 55 95 95
2 | Azadirachtin | 81 81 84 84 72 73 41 41 42 42 45
3 Saponin 61 61 61 62 57 57 46 46 46 46 46
4 Rotenone 17 17 17 17 16 16 13 13 13 13 13
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5 Eugenol 13 14 13 13 13 12 11 11 11 11 11
6 Polyphenol 5 5 5 5 5 5 5 5 5 5 5
7 Pyrethrins 3 4 4 4 4 4 3 3 3 3 3
8 Carvacrol 3 3 3 3 3 3 3 3 3 3 3
9 Garlic juice 3 3 3 3 3 3 3 3 3 3 3
10 Cnidiadin 1 1 1 1 1 1 1 1 1 3 3
11 Eucalyptol 1 1 1 1 1 1 1 1 1 1 1
1p | Lychnis S T T N W T S R S W S N A W S B A
viscaria
Téng so 281 | 281 | 286 | 287 260 261 184 183 | 184 | 186 | 189

O nudc ta tinh dén nam 2024 c6 189 loai thudc
thao moc da duoc dang ky véi nhiéu tén thuong
mai ctia nhiéu don vi nhu: Hoat chat matrine c6 55
loai (20 thuoc don chat va 35 thudéc hon hop); hoat
chat azadirachtin c6 45 loai (24 thuéc don chat va
21 thuoc hon hop); hoat chat saponin c6 46 loai (37
thuoc don chat va 9 thuoc hon hop); hoat chat
rotenone c6 13 loai (12 thudc don chat va 1 thudc
héon hop); hoat chat eugenol c6 11 loai (5 thuoc
don chat va 6 thuoc hén hop); hoat chat
polyphenol c¢6 5 thuoc hon hop; hoat chat
pyrethrins cé 3 thudc don chat; hoat chat carvacrol
c6 3 thuoc hon hop; hoat chat garlic juice co 3 loai
(2 thuoc don chat va 1 thuoc hon hop); hoat chat
cnidiadin c6 3 thudc don chat; hoat chat eucalyptol
c6 1 thudc don chat va 1 thudc tir dich chiét cay
lychnis viscaria. Thuéc BVTV thao moc duoc phép
stt dung & nuoc ta déu tir 12 hoat chat la: Matrine,
azadirachtin,  saponin, rotenone, eugenol,
polyphenol, pyrethrins, carvacrol, garlic juice,
cnidiadin, eucalyptol va lychnis viscaria. Trong do,
s6 luong thudc chu yéu tir 5 hoat chat 1a matrine,
azadirachtin, saponin, rotenone va eugenol. Cac
thuoc thdo moc nay déu duoc nhap khau tir nudc
ngoai hoac sang chiét, dong goi & Viet Nam [35].

Hang nam, luong thuéc BVTV sinh hoc duoc
nhap khau vao Viét Nam khoang 15 - 20% so voi
téng s6 thuoéc BVTV nhap khau. Cac san phdm
thuoc BVTV sinh hoc dugc nhap khau tir cac nudc

phat trién nhu: Trung Quéc, My, An Do, Puc, Han
Quoc, Singapore... Trong do, luong thuéc BVITV
nhap khau tir Trung Qudc 1a nhiéu nhat, chiém
60% khoi lwong nhap khau hang nam véi cac san
phdm nhap khdu chinh la: Abamectin, bacillus
thuringiensis, emamectin benzoate, trichoderma
spp., matrine, azadirachtin, saponin... Tinh dén
nam 2023, nuéc ta c6 85 doanh nghiép san xuat
thuoc BVTV, trong @6 cé 72 doanh nghiép cé san
xuat thudc sinh hoc, gdm thudc vi sinh vat, thao
moc va cac thuéc nhom hoa sinh. Cac co s& san
xuat thuoc BVTV déu ap dung hé thong quan ly
chat luong theo tiéu chuian ISO 9001, hé thong
quan ly moi truong dat ISO 14001 va phan 16n cac
co s& déu c6 phong thtr nghiém kiém tra chat
luong duoc cong nhan phu hop ISO 17025. Viét
Nam da san xuat duoc gan 30 dang thuéc BVTV
thanh phdm khac nhau nhu: Dang dam dic tan
trong nuéc SL, hat phan tan trong nuwéc WG, dau
phan tan OD, dang hat GR... Cic cong nghé san
xuat thuéc BVTV sinh hoc phé bién trén thé gioi
ciing da duoc diang ky, san xuat va tng dung tai
Viét Nam nhu: San xuat thuéc BVTV sinh hoc
nano, san xuat thuoc BVTV chiét xuat tir thao moc,
san xuat thuéc BVTV sinh hoc chta cac vi sinh
vat, cac thudc c6 ngudn goc virus hay tir tuyén
trung... Trong d6, san xuat thuéc BVTV thao moc
chu yéu 1a st dung cong nghé tach chiét tir thuc
vat nhu ché phdm trir sau chita hoat chat tir cay
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xoan An Do (Azadirachta indica A. Juss); thuoc
Chubeca 1.8SL chiét xuat tir cay nuc nac
(Oroxylum indicum) va 1a, vo cay liéu (Salix
babylonica); thuoc Amtech 100EW (Anacardic
axi?) chiét xuat tir vo lua cta hat diéu... [34].

O nuoc ta trong 5 nam gan day (2020 - 2025)
luong thuoc BVTV st dung trung binh 1a 1,58 kg
a.i/ha, trong do thuéc sinh hoc trung binh 1a 0,27
kg a.i/ha (chiém khoang 18% téng luong thudc st
dung). Céac loai thudc sinh hoc dugc st dung
nhiéu va hiéu qua nhat hién nay cht yéu la nhom
thuoc trir sau vi sinh Bt dé trir cac loai sau an 1a
tréen mot sO loai cay trong, dic biét la siu to
(Plutella  xylostell hai rau; ché phim
Trichoderma sp. dé phong trir mot s6 loai nAm co
nguén goc tx dat nhw: Rhizoctonia solani,
Fusarium spp., Aspergillus spp., Phytophthora
spp., Pythium spp. ... gay cac bénh kho van, 16 c6
ré, chét rap cay con..; thuoc thdo moc chia
azadirachtin, matrine; dich chiét tt mot so cay
trong nhu 14 xoan, bot qua xoan....; cac ché phdm
nam con trung M. anisopliae va B. basiana duoc
tng dung trir sau hai trén laa, cay an qua, cay cong
nghiép, cay lam nghiép, khong nhing dat duoc
hiéu qua cao tai thoi diém phong trtr, ma con la
nguodn thién dich dé quan ly sinh vat gay hai lau
dai. Nhom thuoc hoa sinh trit bénh nhu:
Kasugamycin, Validamycin va thudc sinh téng hop
nhu: Abamectin, emamectin benzoate... duoc st
dung tuong d6i nhiéu so véi nhom thudc sinh hoc
khac. Nhom thudc BVTV 1a cac pheromone gidi
tinh, st dung dé bay con trung hai rau mau nhw
Ento-Pro trir rudéi hai qua ciing duoc st dung
nhung con & mutc do han ché [34].

4. KET LUAN, KIEN NGHI

Cac két qua nghién ctru trong hon ntra thé ky
qua da cho thay, co rat nhiéu loai thuc vat & Viet
Nam chira cac hoat chat c6 kha nang phong trir
sau, bénh, c6 tiém nang lam thuoc BVTV thao
moc. Giai doan 2007 - 2014 da c6 571 loai thuc vat
duoc sang loc, trong dé 48 loai c6 hoat tinh trir siu
khoang (S. Zitura) va 147 loai c6 hoat tinh trit nAm
bénh (B. cinerea, C. gloeosporioides). Nguon
nguyén lieu phuc vu san xuat thuéc BVTV thao
moc & Viet Nam rat phong phu, cac loai thuc vat
nhu: Neem, thanh hao hoa vang, bach dan, bd

hon, trau, sé, qué... c6 hiéu luc phong trir sinh vat
gay hai cay trong cao.

Tinh dén nam 2024, c6 189 loai thuoc BVTV
thao moc duoc phép st dung & nudc ta, chiém
khoang 18% tong s6 thuéc BVTV sinh hoc da
dang ki trong danh muc thuéc BVTV duoc phép
stt dung tai Viéet Nam; hau hét déu duwoc nhap
khau tir nuéc ngoai hodc sang chiét, dong goi &
Viéet Nam. Cac thudc thdo moc nay tir 12 hoat
chat 1a: Matrine, azadirachtin, saponin, rotenone,
eugenol, polyphenol, pyrethrins, carvacrol, garlic
juice, cnidiadin, eucalyptol va lychnis viscaria; so
luong thudc thdo moc chu yéu tir 5 hoat chat la:
Matrine, azadirachtin, saponin, rotenone va
eugenol.

Thuoc BVTV thado moc 1a mot cong cu quan
trong trong quan ly dich hai téng hop va viéc trién
khai thuoc BVTV thdo moc du kién sé ting len
trong thap ky tiép theo khi phat trién mo rong
nong nghiép hitu co. Viéc lua chon thuc vat khong
diung cach sé lam tang chi phi, khién nong dan va
nha san xuat kho chdp nhan. Vi vay, can tang
cuong nghién ctru va sang loc nhitng loai cay giau
tai nguyen, chi phi phat trién thap, dé dang cho
nong dan va nganh cong nghiép st dung. D€ co
thé san xuat dugc thuoc BVTV thdo moc trong
nuoc & quy mo cong nghiép, can dau tu nhiéu hon
vao nghién ctru cac thudc thdo moc, tang cuong
hop tac quoc té€ dé co duoc cac cong nghé mai
nhat dem lai hiéu qua kinh té, tr d6 tao da phat
trién thuéc BVTV thado moc & Viét Nam.

LOI CAM ON

Nhom tic gida cdm on So Khoa hoc va Cong
nghé Ha Noi, ma so CT04/01-2023-3 da ho tro mot
phén kinh phi trong qué trinh diéu tra khao sit cdc
sé'liéu co lién quan.
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Abstract

Botanical plant protection products are essential tools in integrated pest management,
particularly in the context of organic agriculture development. This review synthesizes research
on the potential use of Vietnamese plants as botanical plant protection products, including: (1)
biological activities of native plant species; (2) the status of registration, production, and use of
botanical plant protection products in Vietnam. A synthesis of studies shows that 571 plant
species were screened (2007 - 2014), of which 48 species exhibited insecticidal activity against
Spodoptera litura and 237 species showed antifungal activity against Botrytis cinerea and
Colletotrichum gloeosporioides. Currently, 189 botanical plant protection products are permitted
for use in Vietnam (accounting for 18% of total registered biological plant protection products),
primarily based on five active ingredients: matrine, azadirachtin, saponin, rotenone and eugenol,
though most are imported or repackaged domestically. Vietham possesses abundant plant
resources such as Azadirachta indica, Derris spp., Sophora spp., Artemisia spp. (“thanh hao”),
Eucalyptus spp., Melaleuca spp. with high potential and applicability. To develop botanical plant
protection products at industrial scale, it is necessary to strengthen research and screening of
resource-rich plant species with low development costs and ease of application, while enhancing
international cooperation to access advanced technologies, thereby promoting sustainable
development of Vietnam’s botanical plant protection industry.
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