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NGHIEN CUU MOT SO BIEN PHAP PHONG CHONG
BENH VANG LA THOI RE (Fusarium oxysporum)
TREN CAY BA KICH TiM (Morinda officinalis)

Duong Thi Nguyén, Nguyén Chi Hiéu*

Truwong Dai hoc Nong Lam, Dai hoc Thai Nguyén

TOM TAT

Nghién ciru nay dwoc thue hién nham danh gia hiéu qua cia mot sb bién phap k¥ thuat trong phong chéng bénh
Vang 14 thi r& trén cay Ba kich tim ¢ diéu kién vuon wom va vuon san xuit. Két qua cho thay, xir Iy hom giéng
bang dung dich Kina R206 (0,01%) két hop véi xir Iy gia thé bau uom bing ché phém Trichoderma spp. (0,1%
w/w) da lam gidm ro rét ty 1¢ bénh, chi con 13,33% sau 8 thang, thap hon dang ké so vai ddi chung (35,67%),
tuong tng voi hiéu luc dat 62,52%. Trong didu kién bénh di xudt hién & vuon wom, ché phim sinh hoc chira
Bacillus subtilis cho hiéu lyc cao nhit, dat 66,86% sau 3 thang xur 1y, cao hon so véi Trichoderma spp. (57,15%).
Ddi vé6i bien phép hoa hoc, cac hoat chét prochloraz va tebuconazole thé hién hiéu luc phong trir cao nhét trong
giai doan vuon uom, 14n luot dat 69,30% va 70,58% sau 3 tudn xur ly. Trong didu kién san xut, cac ché phim
sinh hoc chwta B. subtilis va Trichoderma spp. duy tri hiéu luc on dinh (59,34 - 64,51%), trong khi cac hoat chét
héa hoc nhu prochloraz va hdn hop cuprous oxide + dimethomorph dat hi¢u lyc cao nhit, tuong tng 70,49% va
70,78% sau 3 thang xt 1y. Nhu vay, viéc két hop xir Iy hom gidng, xir Iy gia thé bau wvom bang che phidm sinh
hoc va st dung hop 1y thudc hoa hoc 1a giai phap hiéu qua trong phong chbng bénh Vang la thdi ré trén cay Ba
kich tim, gop phén ning cao chit luvong ciy gidng va hiéu qua san xuét theo huéng bén viing.

T khoa: ’Ba kich tim, bénh Vang la théi r&, ché pham sinh hoc, Fusarium oxysporum, Morinda officinalis
How., thuoc hoa hoc.
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ABSTRACT

This study aimed to evaluate the effectiveness of several technical measures for disease management under both
nursery and field conditions. The results showed that treating stem cuttings with Kina R206 solution (0.01%)
combined with the application of Trichoderma spp. (0.1% w/w) to the substrate significantly reduced disease
incidence to 13.33% after 8 months, compared to 35.67% in the untreated control, corresponding to a control
efficacy of 62.52%. Under nursery conditions where the disease had already occurred, the bio-product containing
Bacillus subtilis exhibited the highest efficacy (66.86% after 3 months), followed by Trichoderma spp.
(57.15%). Among the tested chemical fungicides, prochloraz and tebuconazole showed the highest efficacy in
the nursery stage, reaching 69.30% and 70.58%, respectively, after 3 weeks of treatment. Under field
conditions, bio-products containing B. subtilis and Trichoderma spp. maintained relatively high and stable
efficacy (59.34 - 64.51%), while chemical treatments such as prochloraz and cuprous oxide + dimethomorph
achieved the highest control efficacy (70.49% and 70.78%, respectively) after 3 months. These findings indicate
that the integrated application of cutting treatment, substrate treatment with beneficial microorganisms, and the
judicious use of chemical fungicides is an effective and sustainable strategy for managing root rot and Yellowing
disease in M. officinalis.

Keywords: Bio-products, chemical fungicides, Fusarium oxysporum, Indian mulberry, Morinda officinalis How.,
root rot and Yellowing disease.
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I. PAT VAN DE

Cay Ba kich tim (Morinda officinalis How.) 1a
mot trong nhiing loai cdy dugc li€u co gia tri
kinh té va duoc Iy cao, dugc st dung rong rai
trong y hoc co truyén va ngay cang duoc quan
tAm phat trién & Viét Nam. Trong nhitng niam
gan day, dién tich trong Ba kich tim dd duoc mé
rong tai mot sé tinh phia Bic nhu Quang Ninh,
Thai Nguyén, Pha Tho, Bic Ninh nham déap tng
nhu cau thi truong ngdy cang ting. Tuy nhién,
qua trinh san xuit dang d6i mat véi nhidu thach
thirc, trong d6 cac bénh hai c6 ngudn gbc trong
dat 12 yéu t6 han ché chinh dén ning suit va
chét lugng san pham (Nguyen ef al., 2019).
Trong sb cac bénh hai quan trong, bénh Vang l1a
théi ré, do nAm Fusarium spp. gy ra, dugc ghi
nhan 13 gy hai pho bién va nghiém trong trén
cay Ba kich tim, xuat hién tir giai doan vuon
wom dén khi thu hoach (Ngdé Quang Huy ef al.,
2018; Nguyen et al., 2019a; Nguyén Chi Hiéu et
al., 2025). o) giai doan cdy con, bénh lam cay
sinh truong kém, coi coc va cé thé gay chét
hang loat, anh hudng truc tiép dén chat luong
ciy giéng. Trong diéu kién san xuét, bénh gay
vang 14, thdi ré, 1am giam kha nang phat trién
ciia ci va dan dén suy giam ning suit. Dic
biét, nam F. oxysporum c6 kha ning ton tai
trong dat va d& dang xdm nhiém qua ré non,
khién viéc phong trir gip nhidu khé khin
(Nguyén Chi Hiéu et al., 2025).

Céc bién phap phong chdng bénh c¢é ngudn gde
tir ¢4t hién nay cha yéu bao gom xur Iy gidng, xur
ly dat hodc gia thé bau wom, st dung ché phdm
sinh hoc va thubc hoa hoc. Trong do, viéc su
dung cac vi sinh vét d6i khang nhu Trichoderma
spp., Bacillus spp. hodc Chaetomium spp. da
dugc chimg minh c6 hi¢u luc tc ché su phat
trién ciia nAm Fusarium thong qua cic co ché
nhu canh tranh dinh dudng, ky sinh va tiét cac
hop chét khang sinh (Nguyén Duc Huy et al.,
2017; Nguyen et al., 2019a; Vi Xuan Tao, Tran
Vian Tuén, 2020). Bén canh d6, mot sb hoat chat
héa hoc thudc nhom twc ché sinh téng hop
ergosterol nhu: metconazole, prochloraz, va
tebuconazole ciing cho thy hiéu luc cao dbi voi

cac loai Fusarium trong nhiéu nghién ctru trude
day (Amini, Sidovich, 2010; Duong Thi
Nguyén et al., 2019b).

Tuy nhién, viéc lam dung thudc hoa hoc c6 thé
dan dén nguy co khang thudc, anh huong tiéu
cuc dén méi truong va can duoc sir dung hop 1y
trong hé théng quan 1y dich hai tong hop. Néu
ciy con trong diéu kién vuon wom bi nhiém
bénh, s& anh huong dén chat lugng cay gidng
Xudt vuon, cdy ngodi vuon san xuat dé bi chét.
Mot trong nhiing giai phap phong chéng bénh
hiéu qua va bén viing 1a tao cdy giéng sach
bénh. Do d6, trong nghién ctru nay, hi¢u qua cia
mot sb bién phap k¥ thudt va hiéu luc ctia mot
s6 loai thudc sinh hoc va héa hoc duoc danh gia
d6i voi bénh Vang 14 théi ré cay Ba kich tim
trong diéu kién vuon wom va vuon san xuat lam
co sO xay dyng quy trinh phong chéng bénh
hiéu qua va bén vimng.

1. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Vit liéu nghién ciru

Vit lidu nghién ciru bao gdm hom gidng (duoc
thu tir phan than banh té cta cdy Ba kich tim 3
nim tubi); cdy giong Ba kich tim trong diéu
kién vuon wom; cac ché phidm xu 1y hom
gidng; ché pham xtr 1y gia thé bau wom va céc
loai thudc sinh hoc, thudc héa hoc st dung
trong thi nghiém.

2.2. Thoi gian va dia diém nghién ctu

- Nghién ctru dugc thuc hién trong giai doan tir
nam 2023 - 2025.

- Cac thi nghiém trong diéu kién vuon wom duge
tién hanh tai xa Ba Chg, tinh Quang Ninh. Cac
thi nghiém trong diéu kién san xuit duogc trién
khai tai phuong Ba Xuyén, tinh Thai Nguyén.

2.3. Phwong phap nghién ciru

2.3.1. Hi¢u le ciia bién phdp xir Iy hom giong
va gid thé bau wom trong phong chong bénh ¢
diéu kién vwon wom

Thi nghiém duoc bd tri voi 4 cong thire theo kiéu
hoan todn ngau nhién, mdi cong thie duoc lip lai
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3 1an, mdi lan nhéc lai gdm 100 hom giéng. Hom
gidng dugc thu tir cdy me sinh truong khoe,
khong biéu hién triéu chung bénh; hom dugc léy
tir doan than banh té cua day Ba kich tim. Cac
cong thuc thi nghiém duoc bd tri nhu sau:

Céng thirc 1: Hom gidng dugc xir Iy bang dung
dich ché pham Kina R206 (nong do 0,01%)
trong 30 phat trudc khi gidm vao gia thé bau
wom dd dugc tron v6i ché phém chira
Chaetomium cupreum (Ketomium, mat do 1,5 x
10° CFU/g) vdi ty 16 0,1% (w/w).

Céng thire 2: Hom gidng duoc xtr 1y bang dung
dich ché pham Kina R206 (0,01%) trong 30 phit,
sau d6 giam vao gia thé bau wom duogc xir Iy
bang ché pham chta Trichoderma spp. (Trico-
DHCT, 10®bao tir/g WP) véi ty 18 0,1% (w/w).
Céng thirc 3: Hom giéng duge xir 1y bang dung
dich Kina R206 (0,01%) trong 30 phut va giam
vao gia thé bau vom khong xu 1y.

Céng thirc 4 (d@6i chimg): Hom giéng duoc
ngam trong nudc sach trong 30 phut va giam
vao gia thé bau vom khong xr 1y.

- Chi tiéu theo doi:

+ Ty 1¢ bénh (%) duoc ghi nhan tai cac thoi diém
4, 6 va 8 thang sau xu ly. Ty 1€ bénh dugc tinh
theo cong thirc:

TLB (%) = x 100

Trong dé: A 1a s6 ciy bi bénh; B 1a tong sb cdy
diéu tra.
+ Hiéu luc (H (%)) dugc tinh theo cong thire sau:
TLB4c) - TLB)
TLB(qc)
Trong do: TLBqe): ty 1€ bénh (%) cua cong thirc
d6i chimg, TLBx): ty 1€ bénh cua cong thirc xur 1y.

H(%) = x 100

2.3.2. Pdnh gid hiéu lwe ciia ché phiam sinh
hoc trong diéu kién vuwon wom

Thi nghiém dugc bd tri theo kiéu khéi ngiu
nhién hoan chinh, gdbm 5 céng thirc, mdi cong
thirc 13p lai 3 1an, mdi lan nhic lai gdm 100 cay.
Céc cong thire xir 1y bao gom:

130

Céng thire 1: Ché pham sinh hoc chtra vi khuan
Bacillus subtilis (BIO BAC 50WP, pha 32 g
ché pham/binh 16 lit nudc) xar 1y 2 1an, cach
nhau 1 tuan.

Céng thirc 2: Ché pham sinh hoc chira hoat chat
chitosan (Stop 15WP, pha 20 g ché pham/binh
16 lit nuéce), xir 1y 2 1an, cach nhau 1 tun.

Céng thirc 3: Ché pham sinh hoc chira ndm
Trichoderma spp. (Trico-DHCT 10° bao tu/g
WP, pha 16 g ché pham/binh 16 lit), xir 1y 2 lan,
cach nhau 1 tuén.

Céng thire 4: Ché pham sinh hoc chira nam
Chaetomium cupreum (Ketomium, pha 16 g ché
pham/binh 16 lit), xt 1y 2 14n, cach nhau 1 tuan.
Céng thire 5 (d@6i chimg): twéi bang nudc 14.

- Chi tiéu theo doi:

+ Ty 1€ bénh trong cac cong thirc trude va 1, 2,
3 thang sau khi xi 1y 1an hai.

+ Hiéu lyc cua thudc duoc tinh theo cong thic
Henderson-Tilton:

Ta X Cb
0/ )= -
E(%) (1 T, x C,

)XlOO

Trong do: E: hi¢u lyc cua thude duoc tinh bﬁng
%; Ta: ty I¢ bénh ¢ 0 thi nghi¢m sau xu ly; Tb:
ty 1€ bénh & 6 thi nghiém trudc xu ly; Ca: ty 1€
bénh ¢ 6 di chimg sau xir 1y; Cb: ty 16 bénh & 6
d6i chimg trude xu 1y.

2.3.3. Ddanh gia hiéu luc ciia thuéc héa hoc
trong diéu kién vuon wom

Thi nghiém dugc b tri tuong tu muc 2.3.2 voi 8
cong thire thi nghiém nhu sau:

Céng thirc 1: Thube chira hoat chét propineb
(Antracol 70WP, pha 8 g thudc/binh 16 lit nudc)
xtr 1y 2 14n, cach nhau 1 tuan.

Céng thitc 2: Thudc chira hoat chit metalaxyl
+ mancozeb (Ridomil Gold 68WG, pha 8 g
thude/binh 16 1it nudc) xu 1y 2 1an, cach nhau
1 tuan.

Cong thirc 3: Thubc chira hoat chat
difenoconazole + propiconazole (Tilt Super
300EC, pha 80 g thudc/binh 16 lit nuéc) xir 1y 2
lan, cach nhau 1 tuan.
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Céng thirc 4: Thubc chita hoat chat copper
hydroxide (Dupont Kocide 53.8WG, pha 8 g
thudc/binh 16 lit nuée) xir Iy 2 1an, cach nhau
1 tuan.

Céng thirc 5: Thudc chira hoat chat prochloraz
(Talent SOWP, pha 8 g thudce/binh 16 lit nudc) xir
1y 2 1an, cach nhau 1 tuan.

Céng thiec 6: Thubc chira hoat chat
tebuconazole (Folicur 430SC, pha 5 g
thude/binh 16 1it nude) xi 1y 2 1an, cach nhau
1 tuan.

Céng thirc 7: Thude chira hoat chét kresoxim-
methyl (Sosim 300SC, pha 16 g thudc/binh 16
lit nuée) xu 1y 2 1an, cach nhau 1 tuan.

Céng thire 8 (@0i ching): twéi bang nudc 14.

- Chi tiéu theo déi: Nhu d6i véi & muc 2.3.2.
Trong do, hi¢u luc cua thude duge danh gia sau
1, 2, 3 tuan sau xur ly lan hai.

2.3.4. Pdnh gid hi¢u lwc ciia ché phdm sinh
hoc trong diéu kién sdan xudt

Thi nghiém dugc bd tri theo kiéu khéi ngiu
nhién hoan chinh, mdi cong thuc lap lai 3 lan.
Dién tich 6 thi nghiém 1a 50 m*. Céac cong thic
thi nghiém gdm 6 cong thc:

Céong thirc 1: Ché pham sinh hoc chtra vi khuan
Bacillus subtilis (BIO BAC 50WP, pha 32 g ché
pham/binh 16 1it nudc) xu 1y 2 1an, cach nhau
1 tuén.

Cong thiec 2: Ché phém sinh hoc chtra hoat chét
chitosan (Stop 15WP, pha 20 g ché pham/binh
16 lit nudc), xtr Iy 2 1an, cach nhau 1 tuan.

Céng thirc 3: Ché phim sinh hoc chira ndm
Trichoderma spp. (Trico-DHCT 10° bao tir/g
WP, pha 16 g ché pham/binh 16 lit), xtr 1y 2 1an,
cach nhau 1 tun.

Céng thirc 4: Ché pham sinh hoc SH-Lifu, pha
16 g ché pham/binh 16 lit), xtr Iy 2 lan, cach
nhau 1 tuan.

Céng thirc 5: Ché pham sinh hoc chita nim
Chaetomium cupreum (Ketomium, pha 16 g ché
pham/binh 16 lit), xtr 1y 2 1an, cach nhau 1 tun.
Céng thirc 6 (d6i chig): nude 3.

Chi tiéu theo déi: Tién hanh diéu tra, danh gia
ty 1 bénh (%) trudce va sau khi xtr 1y 1an hai 1a
1, 2, 3 thang. Hiéu lyc cua thudc dugce tinh theo
cong thic Henderson-Tilton tai thoi diém 3
thang sau xtr 1y l4n hai.

2.3.5. Pdnh gid hiéu lwc ciia thuéc héa hoc
trong diéu kién sdn xudt

Thi nghiém dugc bé tri theo khdi ngdu nhién
hoan chinh, mdi cong thirc duoc nhac lai 3 lan,
dién tich m&i 6 thi nghiém 1a 50 m*. Cac cong
thirc thi nghiém gom 10 cong thirc:

Céng thirc 1: Hoat chit propineb (Antracol
70WP pha 8 g thudc/binh 16 lit nudc), xir Iy 2
lan, cach nhau 1 tuan.

Céng thirc 2: Hoat chit metalaxyl + mancozeb
(Ridomil Gold 68WG, pha 8 g thudc/binh 16 lit
nudc), xir 1y 2 1an, cach nhau 1 tuan.

Céng thirc 3: Hoat chat difenoconazole -+
propiconazole (Tilt Super 300EC, pha 80 g
thude/binh 16 lit nudce), xir 1y 2 1an, cach nhau
1 tuan.

Céng thirc 4: Thudc chita hoat chit copper
hydroxide (Kocide 46.1WG, pha 8 g thudc/binh
16 lit nudc), xtr 1y 2 1an, cach nhau 1 tuan,

Céng thirc 5: Thubc chita hoat chat prochloraz
(Talent S0WP, pha 8 g thudc/binh 16 lit nudc),
xu ly 2 1an, cach nhau 1 tuan.

Céng thire 6: Thude chira hoat chét tebuconazole
(Folicur 430SC pha 5 g thuoc/binh 16 1it nudce),
xtr 1y 2 1an, cach nhau 1 tuén.

Céng thirc 7: Thudc chira hoat chat kresoxim-
methyl (Sosim 300SC, pha 16 g thuoc/binh 16 lit
nudce), xu 1y 2 1an, cach nhau 1 tuan.

Céng thire 8: Thude chira hoat chét cuprous oxide
+ dimethomorph (Eddy 72WP, pha 32 g
thudc/binh 16 lit nudc), xtr 1y 2 lan, cach nhau
1 tuén.

Céng thirc 9: Thubc chira hoat chat fosetyl
aluminium (Aliette 800WG, pha 48 g thudc/binh
16 lit nwéc), xtr 1y 2 1an, cach nhau 1 tuan.

Céng thirc 10 (d6i chitng): nudc 1.

- Chi tiéu theo ddi: Tuwong tu nhu thi nghiém d6i
v6i ché phdm sinh hoc.
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2.4. Phwong phap xir 1y s6 liéu

Céc sb liéu thu duogc tir ddng rudng dugc tinh
toan trén Excel va xir Iy bang phan mém SAS.

111 KET QUA NGHIEN CUU

3.1. Hiéu qua ciia bién phap xir Iy hom gidng
va gia thé bAu wom dén bénh Vang la théi ré
cay Ba Kkich tim trong gian doan vueon wom
Két qua theo ddi tai cic thoi diém 4, 6 va 8
thang sau xu 1y cho thiy bénh Vang 14 thdi ré
xuat hién ¢ tit ca cac cong thirc va ¢ xu hudng
tang theo thoi gian. Ty 1€ bénh gilta cidc cong
thirc ¢6 su sai khac ¢ ¥ nghia thong ké & mirc
tin cdy 95%.

Tai thoi diém 4 thang xtr 1y, cong thic xu 1y
hom giéng béng thudc Kina R206 két hop voi
xtr 1y gia thé bau wom bang Trichoderma spp.
¢ ty 1¢ bénh thap nhét (8,67%), tiép theo la
cong thic xu 1y gia thé bau wom bang

Chaetomium cupreum (9,67%) va cong thirc
chi xir Iy hom gidng (11,67%). Cong thirc ddi
chiing ¢6 ty 1& bénh cao nhat (15,66%). Xu
huéng nay tiép tuc duoc duy tri tai cac thoi
diém 6 va 8 thang sau xu 1y. Tai thoi diém 8
thang, cong thirc xir 1y gia thé bau wom bang
Trichoderma spp. c6 ty 1& bénh thip nhat
(13,33%), tiép theo 1a Chaetomium cupreum
(16,33%) va cong thic chi xir Iy hom giéng
(18,33%), trong khi cong thirc doi chung dat
35,67%. Nhu vay, hiéu lyc phong chéng bénh
tai thoi diém 8 thang sau xir 1y dat cao nhit &
cong thuc xu 1y gid thé bau uwom bing
Trichoderma spp. (62,52%). Tiép theo 1a cong
thirc xtr 1y gia thé bau wom bang Chaetomium
cupreum (54,16%) (bang 1).

Két qua nghién ctru cho thiy viée két hop xur ly
hom gidng va xir 1y gia thé bau wom gitp lam
giam ro rét ty 1€ bénh so vdi cong thire khong
xu ly.

Bang 1. Hiéu luc ctia bién phap xi Iy hom giéng dén bénh Vang 14 thdi ré cay Ba kich tim
trong diéu kién vudn wom

Ty lé bénh (%)
Coéng thirc Hiéu lwc (%)*
4 TSXL 6 TSXL 8 TSXL
Hom giong Xl;}’ I¥ bajng Kina R20§ + gia thé bau 9.67° 14,33 16,33° 54,16
wom duwoc xtr ly bang Chaetomium cupreum
Hom giong Xt I)’/ be:ng K|r‘1a R206 + gia thé bau 8.67° 12.33° 13,33° 62,52°
wom duoc x ly bang Trichoderma spp.
Hom glopg xui Iy’bang Kina R206 + gia thé bau 11,67° 15,33 18,33 48,54°
wom khoéng x& ly
Hom glopg khéng dEPQ,C X ly + gia the bau 15,66° 21,67° 35,67° )
wom khéng dugc xi ly
P <0,05 <0,05 <0,05 <0,05
CV(%) 4,40 4,88 4,78 3,39
LSDo.05 0,99 1,52 1,99 2,79

Ghi chu: TSXL: thang sau xir ly. Trong cting mot cot, cdc gid tri trung binh theo sau bdi cdc chi cdi khac nhau biéu thi
sw sai khac co y nghia thong ké ¢ mitc tin cdy 95% (p < 0,05). *Hiéu lyc dwoc tinh tai thoi diém 8 thang sau xit [y.

3.2. Hiéu luc ciia mot sé6 ché pham sinh hoc
d6i v6i bénh Vang 14 thoi ré ciy Ba kich tim
trong diéu kién vwon wom

Trong diéu kién bénh xuét hién voi ty 1€ ban dau
khoang 4 - 5%, cac ché pham sinh hoc déu lam
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giam ty 1& bénh so voi d6i ching & tt ca cac
thoi diém theo doi. Sy khéac biét giita cac cong
thirc ¢c6 ¥ nghia théng ké & muc tin cay 95%
(bang 2).
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Khi xtr Iy bang hoat chit B. subtilis (BIO BAC
50WP), ty 1& bénh giam dang ké so véi cong
thirc khac va so voi cong thic ddi chimg. Sau
xur Iy 1 thang, ty 1¢ bénh 1a 6%, tang lén 7% va
8% sau xu ly 2 thang va 3 thang, tuong ung.
Hiéu luc cua ché ph?im nay dat 66,86% sau 3
thang xu 1y. Tiép theo la ché pham chira
chitosan (Stop 15WP) va Trichoderma spp.
(Trico-bHCT) da lam giam ty 1€ bénh va hiéu
luc ctia ching lan luot dat 52,38 va 57,12% sau
3 thang xu ly, tuong ung. Trong khi do,

Chaetomium cupreum (Ketomium), mac du
cling c¢6 lam giam ty 1€ bénh so vdi cong thue
d6i chimg, nhung hiéu lyc ctua ché pham nay chi
dat 38% sau 3 thang xur 1y (bang 2).

Khi bénh Vang 14 thdi ré da xuét hién trong diéu
kién vuon wom, bién phéap xir Iy bang ché phim
sinh hoc ¢6 chira hoat chat B. subtilis (BIO BAC
50WP) cho hiéu luc giam bénh cao nhét so voi
cac loai ché pham chira Chitosan (Stop 15WP)
hodc Trichoderma spp. (Trico-DHCT).

Bing 2. Hiéu luc ctia mot s6 ché pham sinh hoc d6i v&i bénh Vang 14 thoi ré cAy Ba kich tim
trong dieu kién vuon wom

Ty 1& bénh (%)
Céng thirc TLB (%) TXL Hiéu lwc (%)*
1 TSXL 2 TSXL 3 TSXL
Bacillus subtilis (BIO BAC 50WP) 5,0 6,0° 7,0° 8,0° 66,86°
Chitosan (Stop 15W) 433 5,33 8,67° 10,00° 52,38"
Trichoderma spp. (Tric6-DHCT) 4,67 5,67 9,33" 9,67° 57,15
Chaetomium cupreum (Ketomium) 4,0 5,0° 9,0° 12,0° 38,0°
Déi chirng (nwoc 13) 4,0 8,33° 13,67° 21,0° -
P >0,05 <0,05 <0,05 <0,05 <0,05
CV(%) 11,74 7,96 8,01 4,99 10,98
LSDo.05 - 0,91 1,44 1,14 8,86

Ghi chu: TXL: trudc xu ly. TSXL: thang sau xu ly. Trong cung mot cot, cac gia tri trung binh theo sau boi cac chit cai
khdc nhau biéu thi si sai khéc c¢é y nghia thong ké & mikc tin cdy 95% (p < 0,05).*Hiéu luc duoc tinh tai thoi diém 3

thang sau xu Iy.

3.3. Hiéu lwc ciia mt sé thude hoa hoc doi
v6i bénh Vang 1a théi ré cAy Ba kich tim
trong diéu kién vudn wom

Trong diéu kién vuon wom, khi ty 18 bénh Vang
14 thdi r& xuét hién xung quanh 5%, bién phap
xu ly bénh béng mot sb loai thube hoa hoc di
lam giam bénh so véi cong thirc d6i ching va
hi€u luc cia chung khac nhau c¢6 y nghia & do
tin cay 95%.

Trong sd céc loai hoat chat thi nghiém, xur 1y
bang hoat chit prochloraz (Talent 50WP) va

tebuconazole (Folicur 430SC) c6 hiéu lyc tuong
duong nhau (Ian luot dat 69,3% va 70,58%) va
cao hon céc hoat chit con lai (dao dong 43,34%
(d6i voi kresoxim-methyl (Sosim 300SC)) dén
52,91% (db6i voi difenoconazole + propiconazole
(Tilt Super 300EC)) sau 3 tudn xur ly.

Viée st dung thude hoa hoc, co thé st dung cac
loai thubc chira hoat chat prochloraz (Talent
50WP) hoic tebuconazole (Folicur 430SC) dé
phong trir bénh Vang 14 théi 1é trong diéu kién
vuon wom.
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Bing 3. Hiéu luc ciia mot s6 thude hoa hoc d6i véi bénh Vang 14 thoi ré cAy Ba kich tim
trong dieu ki€n vuon uom

A . TLB(%) Ty Ié bénh (%) sau xt ly Hiéu lwc
Céng thire TXL 1 tuan 2 tuan 3 tuan (%)*
Propineb (Antracol 70WP) 4,67 5,0° 10,0° 13,33 50,10°
Metalaxyl + mancozeb (Ridomil Gold 68WG) 5,33 4,33° 10,67° 14,33 50,53"
Difenoconazole + propiconazole (Tilt Super 300EC) 4,67 4.47° 9,67 12,66° 52,917
Copper hydroxide (Dupont Kocide 53.8WG) 4,67 4,33° 9,33° 14,0 46,58°
Prochloraz (Talent 50WP) 4,00 4,46° 5,337 7,00° 69,307
Tebuconazole (Folicur 430SC) 4,33 4,45° 5,33GI 7,33d 70,58°
Kresoxim-methyl (Sosim 300SC) 4,46 6,67° 10,33 15,0° 43,34°
D&i ching (nwoc 1a) 433 8,33° 15,00 25,00° -
P >0,05 <0,05 <0,05 <,0,05 <0,05
CV(%) 14,38 9,15 6,58 7,38 14,99
LSDy.05 - 0,85 1,09 1,77 12,68

Ghi chu: TXL: truoc xu ly. Trong cung mot cot, cdc gia tri trung binh theo sau boi cac chir cai khac nhau biéu thi sw sai

khdc co Y nghia thong ké ¢ mike tin cdy 95% (p < 0,05). *Hiéu lyc dwgc tinh tai thoi diém 3 tuan sau xir Iy,

3.4. Hiéu lye ciia mt s6 ché pham sinh hoc
doi véi bénh Vang 14 thoi ré cidy Ba kich tim
trong dieu ki¢n sdn xuat

Trong diéu kién déng rudng, khi bénh Vang la
thdi ré xuat hién vai ty 18 tir 7 - 9%, viée xir ly
béng mot sb loai ché phém sinh hoc da lam
giam bénh véi hiéu lyc khac nhau c6 y nghia &
do tin cay 95%.

Sau 1 thang xur ly, ty 1€ bénh gilra cac cong thic
thi nghiém dao dong tir 7,88% (ddi v&i cong
thirc str dung B. subtilis (BIO BAC 50WP)) dén
13,33% (d6i véi cong thire sir dung ché phim
SH-Lifu). Trong khi d6, ty 1€ bénh & cong thiic
d6i chimg (sir dung nude 13) 13 25,45%.

Sau 2 thdng xur Iy, & cdng thic st dung
B. subtilis (BIO BAC 50WP) c6 ty 1& bénh thap

nhét 1a 10,30%; tiép dén 1a cong thirc sir dung
Trichoderma spp. (Trico-DHCT), C. cupreum
(Ketomium) va SH-Lifu véi ty 1€ bénh tuong
ung 12 10,91; 11,52 va 13,33%.

Sau 3 thing xir 1y, cac loai ché pham thu
nghiém co ty 1& bénh dao dong tir 15,76 dén
26,06%. Cac cong thirc sir dung B. subtilis (BIO
BAC 50WP), Trichoderma spp. (Trico-DHCT)
va C. cupreum (Ketomium) c6 hi€u luc tuong
duong nhau (dao dong tur 58,34 - 64,51%) va
cao hon so véi cac loai ché pham khac (bang 4).
Nhu vay c6 thé st dung cac ché pham sinh hoc
chura B. subtilis (BIO BAC 50WP), Trichoderma
spp- (Trico-BDHCT) va C. cupreum (Ketomlum)
dé trur benh khi bénh Vang 14 thdi r& cay Ba
kich tim xut hién trén dong rudng.

Bang 4. Hi¢u luc cua mot s6 ché phém sinh hoc déi véi bénh Vang la théi ré cay Ba kich tim

trong dicu ki¢n san xuat

Cong thirc Ty 1é bénh (%) Hiéu lwc
TXL 1 TSXL 2 TSXL 3 TSXL (%)*
Bacillus subtilis (BIO BAC 50WP 7,27° 7,88° 10,30° 15,76° 64,517
Chitosan (Stop 15WP) 7,88° 12,12° 16,36" 25,45° 46,62°
Trichoderma spp. (Trico-DHCT) 8,48° 10,91 13,33° 20,61° 59,34°
SH-Lifu 9,097 13,33° 16,36° 26,06" 54,58%
Chaetomium cupreum (Ketomium) 8,48° 11,52° 13,94 21,82° 58,34°
Déi chirng (nwac 18) 8,487 25,45 33,337 51,52° -
P <0,05 <0,05 <0,05 <0,05 <0,05
CV (%) 18,08 12,43 17,92 15,62 12,73
LSDo.0s 2,74 3,06 2,48 2,74 10,87

Ghi chii: TSXL: thang sau xir Iy. *Hiéu lyc dwoc tinh tai thoi diém 3 thdng sau xir Iy. Trong cing mét ¢ét, cdc gid tri
trung binh theo sau béi cdc chir cdi khic nhau biéu thi sw sai khéc c6 y nghia thong ké ¢ mike tin cdy 95% (p < 0,05).
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3.5. Hiéu lwc ciia mdt sé thude hoa hoc doi
véi bénh Vang 14 thoi ré ciy Ba kich tim
trong giai doan vuon san xuat

Sau 1 thang xur Iy, ty 1€ bénh gilta cac cong thirc
thi nghiém dao dong tir 6,67% (d6i véi cong
thirc st dung thudc chira hoat chat tebuconazole
(Folicur 430SC)) dén 12,31% (dbi véi cong
thoe st dung thudc chira hoat chat copper
hydroxide (Kocide 46.1WGQ)). Trong khi do, ty
1¢ bénh cua cong thirc dbi ching (sir dung nude
13) 1a cao nhét, dat 24,62%.

Sau 2 thang xur ly, cong thirc stt dung prochloraz
(Talent 50WP), tebuconazole (Folicur 430SC),
cuprous oxide + dimethomorph (Eddy 72 WP) va
fosetyl aluminium (Aliette 800WG) co ty 1€ bénh
tang cham nhét lan luot 1a 821; 8,72; 9,11 va
10%. Tiép dén 1a hai cong thirc st dung thude
metalaxyl + mancozeb (Ridomil Gold 68WG) va
difenoconazole + propiconazole (Tilt Super

300EC) déu co ty 1¢ bénh 1a 12,82%. Cac cong
thitc con lai ¢6 ty 1€ bénh dao dong tr 13,85%
(d6i voi thube propineb (Antracol 70WP)) dén
15,90% (dbi v6i thude kresoxim-methyl (Sosim
300SC)). Trong khi do, ty 1€ bénh & cong thic
d6i ching tang cao nhét dat 29,74%.

Sau 3 thang xir Iy, hiéu luc cia cac loai thude dao
dong tr 41,50% (d6i voi kresoxim-methyl
(Sosim 300SC)) dén 70,78% (d6i v&i cuprous
oxide + dimethomorph (Eddy 72WP)). Trong s6
céc loai thudc thi nghiém, prochloraz (Talent
S0WP) va cuprous oxide + dimethomorph
(Eddy 72WP) c6 hi¢u lyc tuong duong nhau va
cao hon so véi cac loai thude con lai (bang 5).
Khi bénh Vang 14 thdi r& xudt hién trén dong
ruong, co thé su dung loai thudc hoa hoc chira
hoat chat prochloraz (nhu Talent 50WP) hoic
cuprous oxide + dimethomorph (nhu Eddy
72WP) dé phong trir bénh.

Bang S. Hi¢u luc cua mot so loai thudc hoa hoc doi vai bénh Vang 14 thoi ré cdy Ba kich tim
trong dicu ki¢n san xuat

Ty 1& bénh (%)
Cong thirc Hiéu lwc (%)*
TXL 1 TSXL 2 TSXL 3 TSXL

Propineb (Antracol 70WP) 6,15 10,77° 13,85 20,00° 42,56°
Metalaxyl + mancozeb (Ridomil Gold 68WG) 6,67° 9,74> 12,82° 20,51° 50,75°
Difenoconazole + propiconazole (Tilt Super 300EC) 7,18° 9,74 12,82° 20,51° 55,29
Copper hydroxide (Kocide 46.1WG) 7,69° 12,31° 15,38 25,13° 51,34°
Prochloraz (Talent 50WP) 7,18° 7,69% 8,72¢ 16,41° 70,49°
Tebuconazole (Folicur 430SC) 6,15 6,67° 8,21° 14,36° 67,37
Kresoxim-methyl (Sosim 300SC) 6,67° 11,28° 15,90° 23,08 41,50°
Cuprous oxide + dimethomorph (Eddy 72WP) 7,57° 8,20% 9,11¢ 17,78¢ 70,782
Fosetyl aluminium (Aliette 800WG) 7,447 8,78 10,0° 21,11° 67,35%

Déi chirng (nwoc 13) 7,18° 24,62° 29,74° 45,13° -
P <0,05 <0,05 <0,05 <,0,05 <0,05
CV (%) 23,20 13,07 11,08 17,93 17,46
LSDo.os 2,78 2,65 2,84 3,21 14,50

Ghi chu: TSXL: thang sau xw ly. *Hiéu luc duf(fcv tinh tqi thoi diém 3 thang sau’xu’" ly. Trong cung mot cot, cac gia tri
trung binh theo sau boi cac chit cai khac nhau biéu thi sy sai khac co y nghia thong ké o mure tin cdy 95% (p < 0,05).

IV. THAO LUAN

Do tac nhan gy bénh Vang 1a thdi ré cidy Ba
kich tim c¢6 kha ning ton tai trong méi trudng
d4t. Cac tic nhan gdy bénh d& dang tin cong,

x4m nhép vao bo ré con non clia ciy con. Do
d6, viéc tién hanh xtr 1y dat trude khi trong bang
céc ché pham sinh hoc 1a mot trong nhing bién
phap k¥ thuat quan trong gitip han ché ngudn
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bénh c6 mat trong dét, bao vé cay con sach bénh
trong diéu kién vuon vom trude khi xuat vuon.
Két qua nghién ctru cho thy bénh Vang 1a thbi
ré cdy Ba kich tim c6 xu huéng gia ting theo
thoi gian & ca diéu kién vudon wom va san xuat.
Két qua nay pht hop véi dic diém dién hinh cia
nhom bénh c6 ngudn gde tir dt, trong do tac
nhan giy bénh c6 kha ning ton tai 1au dai va dé
dang xam nhiém qua bo ré non cla ciy. Sy gia
tang ty 1¢ bénh theo thoi gian cling phan anh kha
ning tich liiy ngudn bénh trong méi truong dét
tréng, dac biét trong diéu kién canh tac lién tuc
va thiéu cac bién phap xur 1y phong ngira tir
som. Viéc két hop xtr Iy hom véi xir 1y gia thé
bau wom béng ché pham sinh hoc, dic biét la
Trichoderma spp., dd cho hi¢u lyc cao nhét
trong viéc giam ty 1¢ bénh & giai doan vuon
wom. Diéu nay co thé dugc giai thich bdi dac
tinh sinh hoc ctua Trichoderma spp. v&i kha
ning sinh truong nhanh, thich nghi tot véi didu
kién gia thé bau wom va co ché ddi khang da
dang nhu canh tranh dinh dudng, ky sinh va tiét
enzyme phan giai thanh té bao ndm bénh. So véi
Chaetomium cupreum, Trichoderma spp. thé
hién wu thé 3 rét hon, ph hop véi cac két qua
da duoc cong bd trude day. Nguyén Puc Huy
va dong tac gia (2017) cho thiy T. asperellum
c6 kha ning d6i khang manh v&i Rhizoctonia
solani va Sclerotinia sclerotiorum trong diéu
kién in vitro, trong khi Vii Xuan Tao va Tran
Vin Tuan (2020) ghi nhan kha ning Gc ché
F. oxysporum trén cdy c6 mui. Bén canh do,
két qua nghién ctru cia Nguyen va dong tic
gia (2019a) da chi 16 viéc st dung ché pham
sinh hoc chtra vi sinh vat c6 ich c6 kha nang
phong chéng bénh vang 1a théi & do nim
F. proliferatum gay ra trén cdy Ba kich tim
(Nguyen et al., 2019a).

Két qua nghién ctru cing cho thdy vai trd quan
trong cua cac bién phap xi ly som, ddc biét
trong diéu kién vuon uvom. Viée giam ty 1& bénh
ngay tir giai doan cdy con gitip han ché ngudn
bénh ban dau, tr d6 lam giam ap lyc dich hai
trong giai doan san xudt. Piéu nay c6 y nghia
thyc tién cao vi cay Ba kich tim 1a cay lau nim,
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thoi gian sinh truong kéo dai, nén néu cay giéng
da nhiém bénh thi nguy co thiét hai ¢ giai doan
sau 1a rat 16n.

Trong didu kién bénh dd xudt hién, cac ché
pham sinh hoc déu c6 kha ning lam giam ty 1&
bénh so v&i dbi ching, trong d6 ché pham chira
B. subtilis cho hiéu luc cao nhit. Két qua niy
phu hop voi nghién ciru cua Duong Thi Nguyén
va dong tac gia (2025) trién khai tai Ba Chg,
Quang Ninh trong nim 2024, trong d6 ché phdm
BIO BAC 50WP (chtra B. subtilis) dat hi¢u luc
phong trir 75,81% trong diéu kién in vitro va
69,69% trong diéu kién dong ruong (Duong Thi
Nguyén et al., 2025). So voi két qua caa nghién
clru nay, co thé théy hiéu luc cua B. subtilis
tuong dbi 6n dinh gitra cac diéu kién nghién ctru
khac nhau. Diéu nay cho thiy tiém ning 16n cta
nhom vi khuan déi khang trong viéc kiém soat
bénh do Fusarium gy ra, thong qua co ché sinh
tong hop khang sinh, enzyme va kich thich tinh
khang cia ciy trong. Bén canh d6, cic ché
pham chtra Trichoderma spp. va C. cupreum
cling duy tri hiéu lyc & mirc kha trong ca diéu
kién vuon uwom va san xuit. Theo Vién Di
truyén Nong nghiép (2014), ché pham
Ketomium c6 kha ning kiém soat nhiéu tac
nhin giy bénh c6 nguon gbc tir dat nhu
Phytophthora,  Pythium, Rhizoctonia va
Sclerotium, diéu nay gép phan giai thich hiéu
luc 6n dinh cta ché phdm trong nghién ciru nay.
P61 voi bién phap hoéa hoc, cac hoat chét
prochloraz va tebuconazole cho hi¢u lyc phong
trir cao trong ca diéu kién vuon uwom va san
xuat. Két qua nay twong dong véi nghién ctiu
ctia Duong Thi Nguyén va dong tac gia (2025),
trong d6 prochloraz va tebuconazole dat hi¢u
luc e ché nam F. oxysporum 1én téi 92,07%
trong diéu kién in vitro va 75,76 - 76,36% trong
diéu kién dong ruéng sau 2 thang xur Iy (Duong
Thi Nguyén et al., 2025). So véi két qua cua
nghién ctru nay, hiéu lyc c6 xu hudng thap
hon nhe, c6 thé do su khac biét vé diéu kién
sinh thai, nguén bénh ban dau. Hiéu luc cao
clia cac hoat chit nay co lién quan dén co ché
tac dong cua nhém thuéc DMI (Demethylation
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Inhibitors), (rc ché sinh téng hop ergosterol
trong mang té bao nam. Nhiéu nghién ctru trudce
day cling da ghi nhan hiéu lyc vuot trdi cua
nhém DMI d6i vé6i cac loai Fusarium so véi cac
nhom thudc khac (Amini va Sidovich, 2010;
Ivic et al., 2011; Marin et al., 2013; Duong Thi
Nguyén et al., 2019b; Nel et al., 2007).

Téng hop cac két qua cho thay viéc ap dung
ddng bd cac bién phap xir Iy hom gidng, xir Iy
gi4 thé bau wom bang ché pham sinh hoc va sir
dung hop 1y thubc hoa hoc hop 1y mang lai hiéu
luc cao trong phong chong bénh Vang 14 théi ré
cdy Ba kich tim trong ca diéu kién vuon wom va
vuon san xuat. Cach tiép can nay phu hop voi
nguyén tic quan ly dich hai tong hop (IPM).
Diéu nay khong chi gitp nang cao higu luc
phong trir ma con gop phan dam bao tinh bén
viing trong san xuit cay Ba kich tim.

IV.KET LUAN

Nghién ctru da xac dinh dugc mot sb bién phap
ky thuat c6 hiéu qua trong phong chéng bénh
Vang 14 théi ré do F. oxysporum trén ciy Ba
kich tim & ca giai doan vudn wom va san xuit.

- Xt Iy hom gidng bang dung dich Kina R206
(0,01%) két hop véi xur 1y gia thé bau wom bang
ché pham chira Trichoderma spp. (0,1% w/w) 1a
bién phap phong chong bénh hiéu qua nhat
trong giai doan vuon wom, lam giam ty 1€ bénh
xudng con khoang 13 - 15%, tuong tmg voi hidu
luc trén 60%.

- Trong diéu kién bénh da phat sinh, cac ché
pham sinh hoc déu c¢6 kha ning lam giam ty 1&
bénh, trong d6 ché pham chira B. subtilis cho

hiéu luc cao nhét (khoang 66 - 67%), tiép theo
la Trichoderma spp. va C. cupreum, cho thay
tiém nang ung dung trong quan 1y bénh theo
hudng sinh hoc.

- Pbi véi bién phap hoéa hoc, cac hoat chét
prochloraz va tebuconazole thé hién hiéu luc
phong trir cao nhat, dat khoang 70% trong ca
diéu kién vuon wom va san xuit, khéng dinh vai
trd quan trong ciia nhém thubc DMI trong kiém
soat bénh do Fusarium.

Két qua nghién ctru cho thiy cdn wu tién 4p
dung cac bi¢n phap xir Iy phong bénh ngay tur
giai doan vudn wom, dac biét 1la xu ly hom
gidng két hop véi xir 1y gia thé bau uwom bing
ché pham sinh hoc chira Trichoderma spp. nham
han ché nguén bénh ban dau. Trong diéu kién
san xuat, nén tang cuong sir dung cic ché pham
sinh hoc nhu B. subtilis va Trichoderma spp.
nhu mot giai phap nén tang trong quan 1y bénh,
ddng thoi st dung thuéc hoa hoc (nhu
prochloraz, tebuconazole) mdt cach hop 1y khi
mét do bénh cao dé nang cao hiéu qua phong trur
va han ché nguy co khang thudc.

Loi cdm on: Bai viét nay la mét phan két qua
ciia dé tai “Nghién ciru gidi phdp khoa hoc va
cong nghé quan 1y tong hop mét sé bénh chinh
¢6 nguon goc trong dat hai cdy Ba kich tai
Qudng Ninh va mét s6 tinh phia Bdc”, ma so:
DTDL.CN-45/22. Nhom tdc gia xin trdn trong
cam on Bo Khoa hoc va Cong nghé da tai tro
kinh phi thye hién dé tai nay.
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