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TOM TAT:

Nghién cttu ti€n hanh ddnh gi4 hiéu luc trir siu ctia ch€ phdm chifa hoat chat azadirachtin doi

vdi sdu dau den gay hai ciy dira tai Bén Tre. K&t qui khio sat ddc tinh ti€p xtic va kha ning khdng

in ctia ch& phim chita azadirachtin 2% trong diéu kién phong thi nghiém thé hién hoat tinh tuong
doi tot khi so sanh vdi ch€ pham Reasgant 3.6EC. Bén canh d6, hiéu luc trif siu ngoai vudn dira clia
ché& phim dat trén 85% sau phun 7 ngay, thap hon so véi viéc st dung ch& phim Reasgant 3.6EC
(92%). Tuy nhién, viéc st dung ch& phim khong 4nh hudng d&€n qud trinh sinh trudng clia ciy trong

suot thdi gian thir nghiém.

Tir khéa: thudc trir sdu sinh hoc, Azadirachtin, sAu dau den, tinh Bén Tre.

1. Diit van dé

Bén Tre la "thd phi" cay dira clia cd nudc véi
dién tich hon 72.000 ha chiém 50% dira ci nuéc,
san lugng trén 600 triéu trdi/nam. TU thang 7/2020
dén thang 12022, trén dia ban tinh B&n Tre da phat
hién nhiéu vudn dira bi siu dau den giy hai véi
dién tich 1én dé€n trén 500 ha tai cdc huyén Binh
bai, Chau Thanh, M6 Cay Nam, M6 Cay Bic, Chg
Lach, Ba Tri va thanh ph& Bén Tre.

Sau diu den (Opisina arenosella) 1a Au triung
motloaithude ho buém dém dudc tim thdy & nhiéu
viing trén khip cic nuéec Pong A. N6 dude coi
ladich haid6i v6i cdc nudc nay vi ching phd
hoaicéc cay dira, giy thiét hai ddng ké cho cAy va
lam gidm ning suit cAy trong. Lodi ndy ton tai trén
cdy dudi moi hinh thic, tir 4u trung d&€n buém dém
va st dung 14 cAy nhu mot ngudn dinh dudng chinh

[1,2]. SAu gy hai cho cdy bing cich cap phan biéu
bi & mit dudi cta 14, nhé to bao pht xung quanh cg
thé k&t dinh phan va cdc manh vun tao thanh ndi tri
4n giong nhu dudng hAm va 4n ndp bén trong, sau
d6 héa nhong, vii héa thanh buém bay di. Sdu tin
cong tlr cdc tau 14 phia dudi trude, dén cic tau 14
phia trén 1am 14 kho, héo, ¢c6 mau tring xdm, sau d6
tAn cong vo trdi, cudi cung lam ciy dira suy kiét
hoan toan [3].

Hién nay, ngudi dan diét trir sAu diu den bing
thudc sinh hoc nhu Atimax S0WG, Reasgant 3.6EC
va thudc bao vé thuc vat c6 thanh phan héa hoc tdng
hop dang dudc st dung nhiéu nhat. Du lugng thudc
trir sdu thai ra moi trudng ngay cang 16n, anh hudng
triic ti€p dén moi trudng, siic khde clia con ngudi,
giy mat cAn bing sinh thai va 4nh hudng dén gid tri
xuit khdu nong sin dira. Piéu d6 dat ra van dé lam
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th& nao dé vira tao ra cic san pham ndng nghiép than
thién v6i moi truding, vira ddm bio phong trir siu dau
den hiéu qué va bao vé thién dich. Xu huéng str dung
thudc trir sau sinh hoc d€ thay th& dan thudc trir sdu
héa hoc dang ngay cang dugc md rong. Lgi ich cta
viéc st dung thudc trir siu sinh hoc trong céc chuong
trinh ndng nghiép va stic khde cong dong rat 16n, véi
diém dic biét 1a khong d€ lai du luong trén ndng san,
mot trong nhitng vin dé& gy lo ngai cho ngudi tieu
diing. Thudc trir sdu sinh hoc dudc pha ché tir cac hop
cht ty nhién, dugc chi€t xuit tir nhiu loai ciy c6
kha ning tiéu diét hay xua dudi siu bénh. Trong s6
cic loai ciy cd6 hoat tinh trr sdu, cidy neem
(Azadirachta indica A. Juss.) dudgc nghién ctru kha
nhiéu va da c6 nhiéu bai bdo cho thdy khi ning
chdng sau bénh clia dich chiét tir hat cAy neem 1a rit
cao. Nhan thiy tiém ning xua dudi, tiéu diét con
tring va dé€ tin dung ngudn phé& phim tir quy trinh ép
dau neem, nhém nghién citu ti€n hanh chiét xuit cic
hoat chat tir bonh neem va tao ch& phim thudc trir
sAu sinh hoc chita azadirachtin véi mong muén mang
lai mot sdn phdm c6 ngudn gbce tir ty nhién gitp bao
vé cy trong chdng lai cic loai siu bénh gy hai.

2. Nguyén liéu va phuong phap

2.1. Nguyén li¢u

Sau khi ép nhian hat neem thu dugc diu neem va
banh neem. Banh neem phu phim sau qu4 trinh ép
dau s& dudc nghién min va luu trit ding lam
nguyén liéu cho qua trinh chi&t xut azadirachtin
va cac limonoid khac (AZRL).

2.2. Chiét xudt hoat chat azadirachtin va AZRL

Bé4nh neem sau khi nghién min dugc ti€n hanh
chiét bing ethanol 70° & 60°C véi ty 1& rin/ldng 1a
1/7 (g/ml) trong 45 phit, s6 1an chiét 2 1an. Cao
chiét thu dudc ti€n hanh loai béo biing hexane va
lam giau hoat chat bing ethyl acetate vdi cdc di€u
kién, bao gdm: nhiét do chi€t 40°C, thdi gian chiét
15 pht, i 1& rdn/1dng 1/5 (g/ml), s6 1an chié&t 2 Ian.
Cao EtOAc thu dudc chita 20.19% azadirachtin va
45.6% AZRL.

2.3. Tao ché& phdm thubc tric sau sinh hoc

AZRL dugc hoa tan trong tinh dau si Java &
650C, khudy tron manh d&n khi tan hoan toan. Chat
nhii héa (tween 80) dugc thém vao hdn hgp. Sau
d6, diu neem dudc bo sung vao hdn hgp trén. Nudc
dugc thém vao hdn hdp va lam ngudi hdn hgp trén
vé nhiét do phong. San phadm cudi cling thu dugc c6
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ham lugng Azadirachtin 2%, (tdc 4.5% AZRL). San
ph?fm c6 dang nhii tuong ddm dic (EC).

2.4. Khdo sdt hoat tinh khdng con triing trong
diéu kign phong thi nghi¢m

2.4.1. Khdo sdt doc tinh tiép xiic

Phuong phap khéo sét tinh doc ti€p xtic clia cdc
mau cao chiét dudc ti€n hanh dua trén phuong phép
clia Supawan va cong su [4] v6i mot sO sy thay ddi
cho phit hgp. Ché& phdm dudc pha loing trong nudc
thanh c4c dung dich thif ¢6 ndng d6 khic khau. LAy
2 mL dung dich thr dudc cho vao chai phun suong.
20 c4 thé Au tring dugc cho vao dia petri va giit &
nhiét dd 30 + 1°C va tién hanh phun mau thit 1én c4
thé. O mdi 1an thao téc, ti€n hanh xit 2 - 3 1dn va
mdi thao tdc cdch nhau 15 - 20 phiit nhim ddm bio
lugng dung dich trong dia petri khong thé 1am c4
thé tif vong do ngat nuéc. Dung moi pha miu dugc
st dung 1am d6i chiing Am va ch& phim Reasgant
3.6EC dugc st dung lam d6i chiing duong, s6 lugng
4u triing t vong dudc xéc dinh sau 24 git. Hiéu qua
trir sdu dugc x4c dinh theo cdng thiic Abbott:

H(%) = ch T 100

Trong d6: H 14 do hiéu qua; C 12 s6 lugng ca thé
song & ddi ching Am; T 1a s lugng cé thé song &
mau thi.

2.4.2. Khéo sdt khd nang khdng dn

Phuong phép xdc dinh kha ning khdng @n cla
ch& pham dugc ti€n hanh dya trén phuong phap ciia
Magsood va cong sy [5] véi mot s6 sy thay ddi phit
hdp. MAu thit dugc pha lodng thanh cic dung dich
¢6 ndng d6 khic nhau. Miu 14 dudc cit thanh hinh
vudng cé kich thudc 4 cm x 4 cm va dugc nhing
ngp trong miu thi, &€ kho ngoai khong khi va
dugc dit vao giita dia petri. LAy 20 c4 thé 4u triing
dugc dit1én dia va quan satkét qua sau 24 gio.

2.5. Ddnh gid kha ndng phong triw sGu bénh
trong diéu ki¢n thuc t& ngoai vuon dita

2.5.1. Pdnh gid kha nang phong triv sdu bénh
trong diéu kié¢n bdn thuc dia

Thi nghiém dugc bd tri 3 cong thic, mdi cong
thitc 3 1an lap lai, mdi 1an ldp lai phun 10 14 dira
kich thu6c 20 cm c6 chita siu § trong t& mdi.

Cong thic 1 (d6i chitng): Phun nudc cat.

Cong thifc 2: Phun ché phim AZRL

Cong thitc 3: Phun ch& phdm AZRL cong tinh
dau kim quyt.
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S6 sau song, chét 8 mdi cong thitc dudc theo doi
trong 24 gid. Hiéu qua trir siu dugc xdc dinh theo
cong thic (1).

2.5.2. Pdnh gid kha ndng phong triv sdu bénh
trong diéu kién thyc dia ngodi vuon dita

Quy trinh ddnh gid dudc ti€n hanh dua trén
phuong phdp ctia Bui Lan Anh va cong su [6] véi
mot s6 s thay ddi phit hgp. Thi nghiém gdm 3 cong
thitc: d8i chitng Am, mau thir va mdt cong thude c6
sdn trén thi trudng dung 1am ddi ching duong, thi
nghiém dugc lip lai 3 1an va dugc bd tri theo khdi
ngiu nhién hoan chinh. Dién tich mdi 1 6 thi
nghiém 13 ciy dira 3 nim tudi, S d6 bd tri thi
nghiém, nhu sau:

1 3 2

2 1 3

3 2 1
Trong do:

1: thi nghiém dugic phun v6i nu6e cit (d6i chiing)

2: thi nghiém dugc phun véi ché phdm + tinh diu
kim quyt (Triphasia trifolia)

3: thi nghiém dugc phun v6i ch€ phim Reasgant
3.6EC

Phuong phap diéu tra dién bi€n siu dau den hai
dira dugc ti€n hanh 3 giai doan:

Giai doan 1: P4nh s& tau cho ting cay dira,
thong ké so sdu trén titng tau, ciy dira va tdng s6
sau cho 1an thi nghiém.

Giai doan 2: Phi dém du6i goc mdi cay dira thi
nghiém, ti€n hanh phun thudc.

Giai doan 3: Thong ké s sau chét roi xudng dém,
chét trén cAy va sd siu con lai trén tirng tau 14 dira.
Hiéu qua trir sdu dugc xac dinh theo cong thic (1).

3. Két qua va thio luan

3.1. Hoat tinh khdng con tring trong diéu ki¢n
phong thi nghi¢m

3.1.1. Béc tinh tiép xiic

Trong thuc t&€ ngoai ddng rudng, diéu kién tién
quy&t d€ thudc bdo vé thuc vat phat huy tic dung
chinh 12 phai ti€p xic dugc vé6i dich bénh [7]. T
d6, y&u td dau tién dugc lua chon nhim khio sit
hoat tinh khang con trung chinh la kha ning giy
ddc ti€p xtic doi v6i sdu bénh. Poc ti€p xtc 1a kha
ning tic dong truc ti€p khi ti€p xiic vdi co thé sinh
vat, gdy doc cho ching khi thu6c xAm nhip qua
16p bi€u bi [7]. Kha ning khdng sdu cda tirng mau
cao chiét dugc ddnh gid dwa vao ndng do gy chét
50% 56 cd thé (LCsg) va ndng do gy chét 100%
s6 cd thé theo quan sit (L;gy que ) theo phuong
phép doc ti€p xtdc. Gid tri Lsy v Ljgg gue  CANE
thdp chitng td hoat tinh khdng siu cta mau thir
cang manh. Miu déi ching duong dudc chon 1a
thudc trir sdu sinh hoc Reasgant 3.6EC (hoat chat
chinh 12 abamectin 36g/1), mot loai ch& phdm sinh
hoc khdc nhim muc dich so sdnh va ddnh gid
khich quan tiém ning Gng dung lam ché phim
sinh hoc clia cdc miu thir. Bén canh d6, mot con
sdu dudc xem la chét sau 24 gid thit nghiém khi
ching khong c6 diu hiéu clit dong (thudng la &
chan hay thin sau) dudi tdc dung cia mdt lyc vira
dd 1&n phan bung nhiéu Ian.

Tir Hinh 1 ta c6 thé thi'y dd thi cia miu ché&

Hinh 1: Budng cong dép ing liéu ligng cia méu thir (a) va Reasgant 3.6EC (b)
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Hinh 2: So sénh i 1é 17 vong gitia mau tha
va Reasgant 3.6EC
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phdm va ching duong nim léch vé phia bén trai
clia phan duong truc hoanh nhiéu hon déng nghia
vdi viéc gid tri ndng do dap tng can thiét d€ gay tir
vong 1a tuong ddi nhd. Pdng thdi & Hinh 2, cdc
ndng do khio sit déu thé hién hoat tinh doc ti€p
xtic khd t6t d6i vdi loai sdu diu den cia mau thit so
v6i hoat tinh tir ch& pham sinh hoc trén thi trudng
véi gia tri 1/%0, 17100, 1/200 (gchg pham/Enuse) tHONE
dong nhau. G ndng do 1/300 (Zeng phim/Snusc)> SY

khéc biét vé hoat tinh giita 2 mau 12 khong dang ké.
Mit khdc, do Reasgant chita hoat chdt Abamectin
dugc danh gid 12 hgp chat gy ddc cho con ngudi
thudoc nhém II (theo WHO) véi ddc tinh cAp qua
dudng udéng LDs, = 11 mg/kg, trong khi
azadirachtin thudc phan nhém IV véi gia tri LDsy =
5000 mg/kg. Do d6, miu thit ¢6 tiém ning dugc si
dung @€ thay th&€ hoat chit abamectin trong thudc
bao vé thuc vat.

3.1.2. Khé ndng khdng dn

Kh4 ning khéng #n la khd ning lam gidm chat
lugng thic dn cia nhitng loai sdu bénh mot ciach
dang k&, dugc gdy ra bdi mot vai hoat chit lam
ching phat sinh phan ting phong vé. Ngoai ra, chi
v6i mdt loai doc tinh - doc ti€p xtc - khong thé ddm
bdo khad ning duy tri hiéu qua cta thudc khi 4p
dung vao thuc t€ ngoai vudn dira. Chinh vi vay, céc
mAu thi sau k&t qua thi nghiém doc ti€p xiic dugce
ti€p tuc khdo s4t. Kha ning khang an dudc d4nh gia
co ban thong qua quan sat giita miu d6i chitng Am
va miu thir. Miu thir thé hién kha ning khdng in
khi so sanh miu 14 ban dau va sau 24 gi¢ vin

Hinh 3: So sénh khd ndng khéng dn gitia cac mdu thi

Mau tring
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nguyén ven gidng nhau hay chi bi thing 1 16 nhd.
K&t qua tir Hinh 3 cho thiy ch€ phim & cdc ndng do
1200 (8ené phin/€nes) hé hién duge khd nang
khang an, khi mau 14 van con nguyén ven va chi co
lai do mat di lugng 4m sau 24 gid thi nghiém. K&t
qua ndy tuong tv v6i cdc nghién cttu trén thé gidi
kha ning khdng #n ctia hoat chat azadiratchin da
dugc tim thdy va chitng minh tir it 1au vé trudc [8].
Riéng d6i véi trudng hop cha thudc trir siu
Reasgant 3.6EC, bén canh kha nang khiang an con
ghi nhan trudng hop sau tif vong do doc ti€p xic,
mic du 14 da dugc thim uét qua gidy trude khi duge
dua vao dia. K&t quéa ddnh gid khd ning khing &n &
ndng o 1/300, 1/500 (Zehe phim/Ense) Cia ch€ phdm
dugc thé hién qua hinh 3 cho thiy kha ning khidng
in tuong ddi tot va khd tuong dong véi két qua
khdng dn clia thudc Movento 150 OD (thudc trir siu
héa hoc) va thudc Reasgant 3.6EC.

3.2. Ddnh gid khd ndng phong tric sGu bénh
trong diéu ki¢n thuc t& ngoai vuon dita

3.2.1. Panh gid kha ndng phong triv sdu bénh
trong diéu kién ban thyc dia

Qua Bang 1 ¢6 thé thdy, mic du trong phong thi
nghiém thir trén dia petri thudc rat c6 hiéu qua
nhung khi dua 1én 14 ciy that khong c6 hiéu qua tot,
Vi sdu nim trong t& mdi. TS nay c6 thé hap thu céc
hoat chit ch€ phim lam gidm hiéu qué thudc trong
phong trir sdu dau den. Do d6, d€ ting tinh thim
thau ctia hoat chit qua da, nhém di bS sung thém
tinh diu kim quyt v6i ndng do 4% trén ch& phim.
Trong tinh diu ndy cé limonene, sabinene,... va
dugc chiing minh thim thau qua da tot, do d6 tinh
diu kim quyt s& gitip din cdc hoat chit qua da siu
gitp ting hiéu qui thudc. Hiéu luc trir siu dau den
ctia ch& phdm c6 chita tinh dau kim quyt dat trén

BAng 1. Hiéu luc phong tri séu diéu kién bén

thuc dia
Cong thiic So'sau(con) | H (%) Hy, (%)

1 18,2

Ché& pham néng

86 1/200 13 15,4 17,9 2,3
15 20,0

Ché& pham co6 15 100,0

chia tinh dau 25 96,0 | 92,1 10,4

kim quyt ndng

do 1/200 24 80,3

90% sau lan xit, ta thAy mot s con sau thodt khoi t&
bo di va chét sau khi xit, mot s6 vin nim trong td va
chét sau 24 gid. Piéu d6 chitng minh ndng do thudc
1/200 ctia ch€ phdm c6 chita tinh dau kim quyt c6
kh3 ting tiéu diét va xua dudi siu ddu den Iam tién
dé thi nghiém thuc dia ngoai vudn dira.

3.2.2. Pdnh gid kha ndng phong triv sdu bénh
trong diéu kién thuc dia ngoai vuon dita

Qua Béang 2 cho thdy, & ngoai vudn ch& phim
phong trir siu diu den hai dira khong khdc biét so
vdi k&t qua ban thuc dia. Sau khi xit xong, sau thodt
khdi t6 bo ra ngoai 14 chét trén 85% sau 7 ngay.
Nguyén nhin do ch& phim c6 chia tinh dau kim
quyt lam ting hiéu lyc thudc thim siu vao 5 va
thAim qua da nhanh. Sau con sdng 1a do thudc xit
khong uét t8, do sdu dn va k&t dinh 2 14 lai véi nhau
va nim giita § 2 14. Trong khi d6, thudc Reasgant
3.6EC (véi do pha lodng trong nuéc 1a 2500 1an -
theo huéng din st dung clia nha sin xuit) cho do
hiéu quéa 92% sau 5 ngay, nhung quan sat thiy 14 bi
x0 xdc do cdy phét trién kém va c6 hién tugng tdi
nhiém sau 2 tuan dudc phun xit thudc. Qua dé, cho

BAng 2. Hiéu luc phéng trir sau diéu kién thuc dia ngodi vuén diia

Hiéu qua tri sdu(%) (sd sau da chét/s6 sau ban dau)
Cong thic
Sau 1 ngay Sau 3 ngay Sau 5 ngay Sau 7 ngay
Che pham co chtia tinh dau kim quit 55/117 (47%) 88/117 (75%) 95111783,7% | 100/117 85,5%
néng dé 1/200@
Reasgant 3.6EC® 39/85(45.9%) | 70/85(82,3%) | 78/85(91,7%) | 80/85(91,7%)

(a): Khong con su xudt hign ciia buom. Cdy phdt trién binh thuong sau 1 thang dugc phun xit thudc.
(b): Khong con su xudt hién ciia buom. Cdy phdt trién kém va cé hién tuong tdi nhiém sau 2 tudn digc phun xit thudc.
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thiy ch€ phdm c6 tiém ning dudc ng dung lam
thudc trir sdu sinh hoc huéng téi viéc dan thay thé
céc thudc c6 sin trén thi trudng, do kha ning giy
ddc véi con ngudi & mitc thip hon so vdi cdc sdn
ph4am thudc trir sdu hién 6.

4. Kétluan

Nghién ctu ti€n hanh khéo sit hoat tinh khéng
con tring trén siu dau den clia ché pham chifa hoat
chit azadirachtin. Thong qua phuong phép doc ti€p
xdc va khd ning khing #n trong diéu kién phong
thi nghiém cho thdy ch€ phdm chita azadirachtin
2% chiia tinh dau kim quyt thé hién hoat tinh tuong

Loicam on:

ddi tot khi so sanh véi thudc Reasgant 3.6EC c6
trén thi trudng. Pong thdi, k&t qua khio sat hiéu luc
phong trir trong diéu kién thyc t€ ngoai vudn dira
cho thdy hiéu Iuc trir siu cla ché phim dat trén
85%. Qua d6, dé phong trir siu diu den bdo vé ciy
dira, nguSi nong dan c6 thé sit dung ché€ pham thay
thé€ cho viéc dung thudc héa hoc. Véi bién phip
nay, hiéu qua diét trir cao, an toan stic khde con
ngudi, bdo vé nhiing loai c6 ich va bdo vé& moi
trudng, dong thdi khong cé du lugng thude ton du
trong ndng san dira phu hop muc tiéu phét trién dira
hitu cd clia tinh Bén Tre W

Chiing toi xin cdm on Truong Pai hoc Bdach Khoa, Pai hoc Quoc gia TP. Ho Chi Minh va Cong ty
TNHH Notessen dd hé trg thoi gian va phuong tién vit chdt cho nghién citu nay.
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THE EFFECT OF AZADIRACHTIN-BASED BIOPESTICIDE
TO THE PREVENTION OF COCONUT BLACK HEADED
CATERPILLAR IN BEN TRE PROVINCE
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® LE XUANTIEN!'
TFaculty of Chemical Engineering
Ho Chi Minh University of Technology

ABSTRACT:

Considering the emerging threats of pests to the coconut cultivation in Ben Tre province
(Vietnam), this study was conducted to evaluate the activity of azadirachtin-based
biopesticide against the coconut black-headed caterpillar (Opisina arenosella). Accordingly,
the sample with 2% of azadirachtin provided a good insecticidal activity in comparison with
Reasgant 3.6EC - a commercial pesticide. Although the studied samples exhibited lower
bioactivity than the controls (85% and 92% respectively after 7 days), no adverse effect was
observed on the growth of coconut trees during the field experiments.

Keywords: biopesticide, azadirachtin, coconut black-headed caterpillar, Ben Tre provincee.
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