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KHAO SAT THU'C TRANG VA THU NGHIEM QUAN LY
BENH VANG LA THOI RE TREN CAY HO TIEU
TAI HUYEN GIONG RIENG, TINH KIEN GIANG

Ho Truong Huynh Thi Bach Phuong
Truong Dai hoc Kién Giang

TOM TAT

Bénh vang ld théi ré do hai bénh chét nhanh (b&i ndm Phytophthora) va chét chdm (b&i ndm
Fusarium) la déi tuong gdy hai ndng cho cdy tiéu tai tinh Kién Giang. Trong nghién ctru nay, chiing
téi tién hanh khdo sdt tinh hinh bénh hai va bu'éc ddu tim ra bién phdp qudn ly bénh vang Id théi
ré trén tiéu tai huyén Giéng Riéng, tinh Kién Giang. Cdc nghiém thirc trong thi nghiém bao gém
cdc nghiém thire: thuée héa hoc, ché phdm sinh hoc, két hop thuéc héa hoc - sinh hoc va déi
chirng. Két qud diéu tra cho thdy ty 1é bénh tai dia phuong la khd cao: bénh chét nhanh la 73.33%
va chét chdm la 56.67%, nhung su hiéu biét ctia néng ddn vé bénh ciing nhu cdch phong tri bénh
con han ché. Trong thi nghiém, nghiém thirc héa hoc - sinh hoc (chi sé bénh 11.11%) va nghiém
thtre sinh hoc (chi s6 bénh 10.00%) cho két qud cao sau 3 thdng dp dung, véi hiéu qud gidm bénh
ldn luot la 56.62%, 60.87% so vdi nghiém thirc déi chirng. Cdc ché phdm sinh hoc str dung trong
thi nghiém da cho két qud phong trtr hiéu qud, tich cuc déi véi vang Id théi ré do bénh chét nhanh
va chét chdm gy ra.

Tirkhéa: Chét nhanh, chét chdm, bénh trén cay hé tiéu, phong trir bénh, ché phdm sinh hoc.

1. DAT VAN DE

H6 tiéu (Piper nigrum) tuy 13 loai cay séng lau
nam va co gia tri kinh té€ cao, nhung viéc dau
tw san xuat chua dugc chd trong. Nguyén nhan
mot phan 1a chi phi dau tu cao, mot phan khac
|3 tinh rui ro do viéc trong tiéu thuong bi thiét
hai bai sau bénh hai cé thé dan dén tinh trang
mat trang [1]. Trong ndm 2018, dién tich ho tiéu
clia nudc ta udc tinh da dat 107.2 nghin ha véi
san lugng 225.4 nghin tan [2], riéng tai Kién
Giang c6 téng dién tich tréng tiéu khoang 750-
800 ha. Ho6 tiéu la loai ciy tréng truyén thong
tai mét s6 noi nhu Pha Quéc, Ha Tién... va dugc

ThS. H6 Truong Huynh Thi Bach Phugng
Email: hthtbphuong@vnkgu.edu.vn

Journal of Science - Hong Bang International University

nhan réng ra cac khu vuc khac. Tai huyén Giong
Riéng, hién nay dang phat trién mé hinh tréong
cay tiéu trén tru séng bang cac loai cay nhu keo,
tram, tram bong vang...vdi dién tich khoang 40
ha chd yéu tai hai xa Ngoc Hoa, Hoa Thuan va
cac vung lan can [3]. Tuy nhién, ndng dan tai day
dang phai déi mat véi tinh trang cay tiéu bi vang
|4 théi ré (chét nhanh va chét cham), gay chét
hang loat, [am giam nang suat hay tham chi 13
that thu.

Vang 14 théi ré trén tiéu do hai nhém bénh chét

nhanh, chét chdm gay ra. Bénh chét nhanh do
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nam Phytophthora capsici gay ra trén cay tiéu rat
nguy hiém. Nam gay bénh tan cong trén tat ca
cac bd phan cua cay tiéu, & tat ca cac thai ky
sinh trudng clia cay, va trong truong hgp ndm
bénh tan céng vao ré hodc c6 ré sé gay cay chét
dot ngot [4]. Bénh chét nhanh va chét cham do
nam Fusarium sp. gay ra, la bénh thuong gap
nhat hién nay & ciy tiéu trén thé gigi va & Viét
Nam. Ca hai bénh thudng phat trién manh trong
mua mua [5, 6, 7]. Bénh chét chdm, vang |4 biéu
hién 14 mat diép luc, cdy coi coc va co triéu
chirng thiéu dinh dudng nghiém trong. Triéu
chirng bénh tidng thém khi cé su két hop gilra
tuyén trung Meloidogyne incognita va cac loai
nam Fusarium solani, Pythium sp., Rhizoctonia
sp... trong diéu kién kho han va dat nghéo dinh
dudng [8, 9].

Nhiéu nghién ciru d3 chi ra rang si dung ndm
déi khang Trichoderma spp. c6 thé han ché mét
s6 nam ton tai trong dat giy hai ho tiéu vdi liéu
lwong str dung 13 80 kg/ha ché pham nam doi
khang Trichoderma spp. tron véi phan chubéng
da hoai muc [10]. Nam do6i khang Trichoderma
spp. c6 kha nang san xuat B-1,3-glucanase va
B-1,4-glucanase va san sinh ra nhirng enzyme
tham gia vao viéc rc ché nam bénh. Do thanh
té bao cta ndm P. capsici chu yéu la cellulose
nén enzyme chitinase va B-1,3-glucanase cé
thé phan giai truc ti€p thanh té€ bao va tiéu diét
duoc ndm bénh [4].

Trong bao vé thuc vat, giam gb c6 kha ning
khang khuan va khang nam, loai trir dich hai,
kich thich ting truong cay trong, cai tao dat,
ki€ém soat cé dai, xua dudi cén trung gay hai [11].
Giam g6 c6 kha nang lam giam mot s6 tuyén
trung Meloidogyme spp. trong dat va giam ty l1é u
sung thoi ré trén cay tiéu dat dén 68.68% [10].
Theo két qua clta md hinh phong trir tong
hop bénh chét nhanh, bénh chét chdm trén
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cay ho tiéu, Vién B3o vé thuc vat (B6 Nong
nghiép va Phat trién Nong thon) da phéi hop
v&i Trung tdm Khuyén néng - Khuyén ngu tinh
D3k Nong da c6 nhirng khuyén cao vé cac loai
thuéc trir nAm bénh ¢ hiéu qua cao gom: hoat
chat Potassium phosphonate (Agri-Fos 400,
Kaliphos); Dimethomorph (Phytocide 50WP...);
Cuprous oxide + Dimethomorph (Eddy 72WP);
Metalaxyl + Mancozeb (Ridomil Gold 68WP);
(Aliette 800WG) [12].

Ba chat diéu hoa sinh truéng buprofezin,

Fosetyl-aluminium

flufenoxuron va pyriproxyfen da lam gidm s6
lwong cac tdi tring, con cai va cac giai doan ky
sinh trong ré va 3u trung trong dat cua tuyén
trung Meloidogyne incognita [13].

Do tinh hinh dich bénh chua duoc thong ké
va hiéu biét rd lam cho viéc san xuat ctia néng
dan trong tiéu tai huyén Giong Riéng, tinh Kién
Giang gap nhiéu khé nhan. Vi vay, ching téi tién
hanh khao sat d& nam bat tinh hinh dich bénh va
ti€n hanh phong trir mot cach hop ly va pht hop

v&i mé hinh trong tiéu & vung triing, thap nay.

2. PHUONG PHAP NGHIEN CU'U

2.1. Diéu tra khao sat

Bang phuong phap diéu tra khdo sat néng dan
nham thu thap cac théng tin vé giéng, tinh hinh gieo
trong, tinh hinh bénh va cach phong chéng bénh
cla ngudi dan tai dia phuong dé ndm rd tinh hinh
va lam tién dé cho thi nghiém phong trirvé sau.
Khao sat tién hanh trén 30 ho dan bang phiéu
khao sat. Sau khi khao sat, s6 liéu sé dugc xr ly
dudi dang bang va biéu dé bang chuong trinh
Microsoft Excel.

2.2. Khao sat kha nang phong bénh vang la
thoi ré trén cay tiéu tai huyén Giong Riéng,
tinh Kién Giang

* Phuong phap tién hanh: thi nghiém bo tri

ngau nhién trén mot vuon tiéu ctia ndng dan
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tai huyén Giong Riéng, tinh Kién Giang. Thi
nghiém tién hanh 3 [an |3p lai, 10 tru tiéu/
I3p lai. Vuan tiéu bo tri thi nghiém 1a vuon
tiéu dang giai doan kinh doanh (4 ndm tudi),
trong dong loat giong tiéu sé, vuon da tirng
xuat hién bénh chét nhanh va chét cham vai
ty lé 15%.

* Cac ché& pham sinh hoc thuong duoc sur
dung cho cay tiéu phong nglra bénh chét
nhanh, chét cham:

68WG

Mancozeb) clia cong ty Syngenta, My.

e Ridomil gold (Metalaxyl,

¢ Applaud-Mipc 25SP (Buprofezin, Isoprocarb)
cua cong ty Vipesco, Viét Nam.

e Ché pham sinh hoc Trico - DPHCT cua tap
doan Loc Troi, Viét Nam.

e Gidm gb sinh hoc BIFFAEN cla cong ty
Hoang Gia Long, Viét Nam.

* Thoi diém xir ly thudc: trudc mua mua khi

cay chua c6 biéu hién bénh vang 14 théi ré.

B tri thi nghiém:

e Nghiém thirc héa hoc: twdi vao méi géc
4 |it Ridomil gold 68WG (Metalaxyl,
Mancozeb) 0.3% va 4 lit Applaud-Mipc
25SP (Buprofezin, Isoprocarb) 0.15%.

e Nghiém thirc két hgp gilra héa hoc - sinh
hoc: 4 lit Ridomil gold 68WG (Metalaxyl,
Mancozeb) 0.3% va 4 lit Applaud-Mipc
25SP (Buprofezin, Isoprocarb) 0.15%, va
4 lit gidm gb sinh hoc BIFFAEN (3%), 15
ngay sau st sung 50 g ché pham sinh hoc
Trico - DPHCT cho méi tru.

e Nghiém thurc sinh hoc: 4 lit giam gb sinh
hoc BIFFAEN (3%) cho méi tru, 15 ngay
sau str sung 50 g ché pham sinh hoc Trico
- PHCT cho méi tru.

e Nghiém thirc dbéi ching: nudc giéng
khoan.

* Theo doi 1 ngay trudce khi xtr ly (TXL) va dinh
ky sau xtr ly (SKXL) 1 thang, 2 thang, 3 thang,
4 thang, 5 thang.
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*

Céng thirc tinh tiéu chuan so sanh danh gia:
e Chi s6 bénh (CSB) duoc tinh theo céng
thirc cia Townsend va Heuberger [14]:

CSB(%)Z%MOO

> (a.b): téng cha tich s6 gilra cay bi bénh
v&i cap bénh tuong irng
N: téng sb cay diéu tra
T: cap bénh cao nhat
*  Mrc do bénh chia lam 3 cap (TCVN, 2014):
e C3p 1: < 1/3 s6 ré bj hai hodc dién tich

tan cay bi vang, canh bi khé, cay phat trién
cham, chun dot.

e Cap2:1/3-2/3s6 ré bj hai hoic dién tich
tan cay bi vang, canh bi kho, cay phat trién
cham, cé6 hién tuong rung |4, thao dét.

e Cap 3: > 2/3 s6 ré bj hai hodc dién tich tan
cay bi vang, canh bj khé.

*Hiéu luc cha thudéc dugc tinh theo cong thirc
Abbott [15]:

C-T

H(%) = x 100

C: chi s6 bénh cua nghiém thic déi ching;
T: chi s6 bénh cha nghiém thic co xir ly
thuéc.
S6 liéu duoc ghi nhan, tinh toan, xir ly bang
phan mém Microsoft Excel va dugc phan tich
bang phan mém MSTATC, stir dung kiém dinh
Ducan véi mirc y nghia 5%.

3. KET QUAVATHAO LUAN

3.1.Diéu tra tinh hinh trong tiéu va bénh chét
nhanh, chét cham tai huyén Giong Riéng
3.1.1. Tinh hinh trong tiéu

Sau khi tién hanh diéu tra bang phiéu phdng
van, da thu duoc mot sé thong tin hién trang
trong tiéu tai huyén Giong Riéng, tinh Kién
Giang tir ndng dan. Két qua diéu tra khao sat
cho thay, dién tich tréng tiéu ctia da s6 cac cha
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vuon tham gia phong van khoang 2,000 m? dén
10,000 m?, trong d6 dién tich vuon tir 5,000 m?
dén 7,000 m2 chiém da s6 vai ty |1é 33%. Chi co
13% hd néng dan cé dién tich trong tiéu trén
10,000 m? (Hinh 1).

27%: 2,000 dén's 5,000 m?

33%: 5,000 dén < 8,000 m>

Hinh 1. Dién tich vuon tiéu cua cac h ndng dan dugc
khdo sat
Theo diéu tra, nhirng ndm gan day 100% ho
néng dan duogc phong van tai day phat trién mo
hinh tréng tiéu trén tru tram séng. Ly do duoc
da s6 néng dan tra |oi |3 dé tiét kiém chi phi va
che chan mét phan nang néng gilp tiéu phat
trién tét. Pai da s6 néng hd cé kinh nghiém
tréng tiéu tir 4 dén duéi 10 ndm (Hinh 2), chiém
ty & nhiéu nhat 1a nhém néng hd vira trong tur 1
dén 4 nam, chi cé mot ndng hod cé kinh nghiém

trong tiéu trén 10 ndm (chiém ty 1é 3%).

3.1.2. Tinh hinh dich hai

Tinh hinh cay ho tiéu bj vang |4 théi ré do bénh
chét nhanh, chét cham va cac bién phap phong
trir bénh & cac vudn tiéu thudc huyén Giong
Riéng duoc téng hop trong Bang 1. Da s vuon
tiéu dugc khao sat déu bi nhiém bénh chét

nhanh gay vang |4, théi ré véi ty |é 73.33%.

8% trénionim

-
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Hinh 2. Kinh nghiém trong tiéu cia cdc hé néng dan
duoc khdo st dén thoi diem khdo sat (2018)

Vuon tiéu co biéu hién cay bj chét sau khi xuat
hién tinh trang héo dén khi ciy chét kho chi
trong vong 5 - 10 ngay. Bénh chét cham lam
giam su sinh trudng va nang suat cla cay, lam
cay suy yéu tur tir va cudi cung dan dén chét
toan bd cay trong mot vai nam xuat hién véi ty
|é s6 vuon la 56.67%.

Tuy nhién, sé lwgng néng dan hiéu biét vé bénh
va cach phong trir bénh con thap, cé dén 60%
ho néng dan tra 1&i rang bénh khéng cé thuéc
hodc cac bién phap phong tri bénh khoéng cé
hiéu qua nén khoéng ap dung. 40% noéng ho
str dung voi va mot so loai thudc dé€ phong trir
bénh trong dau va cudi mua mua con kha thap
so V@i ty |é bénh cao nhu da néu trén.

S6 lugng néng dan co sir dung thuéc dé€ phong
trirbénh con kha thap, da sé néng dan traloirang
khéng cé thudc dé phong tri. Vi vay, s6 hd ndng
dan sr dung thudc 1a kha thap vai ty 1&é 36.67%
néng hd cé sir dung thuéc sinh hoc, cha yéu 13
ché& pham Trichoderma spp. va 26.67% st dung
moét s6 loai thudc hda hoc cé trén thi trwong.

Bdng 1. Tinh hinh bénh va mirc d6 hiéu biét vé bénh ciing nhu cach phong trir ciia cdc néng ho

Dac diém Bénh Bénh chétnhanh | Hiubiét | Sirdungch&phim | Sir dung thudc
khao sat chét cham (%) (%) vé bénh (%) sinh hoc (%) héa hoc (%)
co 56.67 73.33 40.00 36.67 26.67
Khong 43.33 26.67 60.00 63.33 73.33
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Bdng 2. Chi s6 bénh vdng ld théi ré trén cdy tiéu cia cdc nghiém thirc sau Rhi xi ly thudc (%)

Thoi gian
1thangSKXL | 2thangSKXL | 3thangSKXL | &4thangSKXL | 5thang SKXL
Nghiém thirc
Hoa hoc 3.33 8.89° 1444 21110 23.33°
Hoa hoc - Sinh hoc 3.33° 6.67° 1n1e 16.67° 20.00°
Sinh hoc 4 44 7.78° 10.00¢ s 20.00°
Doi ching 1.8 14.44° 25.56° 21.78 36.67°
LSD (0.05) * * * * *
CV (%) 13.95 8.23 813 8.33 1.70
Ghi chil: trén ciing 1 cot cdc gia tri c6 nhitng chif cdi theo sau khdc nhau biéu hién sai khdc cé y nghia & mirc xdc sudt
p=0.05

Sau khi khao sat, két qua cho thay da s6 vudn
déu xuat hién bénh chét nhanh hodc chét chdm
nhung hi€u biét ctia néng dan vé bénh va cach
phong trir con kha thap nén can tién hanh xay
dung mot mé hinh phong trir bénh vang 14 thoi
ré do chét nhanh, chét cham dé gitp quan ly
bénh tét hon.

3.2. Khao sat kha nang phong trir bénh
vang la théi ré trén cay tiéu tai huyén Giong
Riéng, tinh Kién Giang

Thi nghiém duoc bé tri ngau nhién tai vuon tiéu
nam trong khu vuc da khdo sat trudc dé nham
tim ra bién phap gidi quyét van dé bénh chét
day tai dia phuong mét cach an toan, hiru hiéu
nhat va &rng dung tét cho vudn tiéu tai huyén
Giong Riéng, tinh Kién Giang.

3.2.1. Chi s6 bénh vang Id théi ré trén cdc
nghiém thirc trong thi nghiém

Cac nghiém thic duoc tién hanh phong bénh
vang 1 thai ré do bénh chét nhanh, chét cham
c6 chi s6 bénh thap hon so v&i déi chirng (Bang
2). Tai thoi di€ém 1 thang sau khi xtr ly thuéc, cac
nghiém thirc dugc xr ly thuéc héa hoc cé chi
s6 bénh thap hon cac nghiém thirc chi sir dung
ché& pham sinh hoc hay déi chirng va déu cé ty
& 3.33%. Dén thoi diém 3 thang sau khi xur ly
thudc, nhirng nghiém thirc dugc xir ly bang ché
pham sinh hoc bao gdm nghiém thirc sinh hoc va
nghiém thirc hoa hoc - sinh hoc ¢6 chi s6 bénh
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thap hon cac nghiém thirc con lai va khéng khac
biét nhau vé thong ké, vai chi s6 bénh [an luvot
13 11.11% d6i véi nghiém thirc héa hoc va sinh
hoc, 10% d6i véi nghiém thirc sinh hoc.

Thang th 4 sau khi xtr ly thuéc, nghiém thirc
héa hoc d3 bi giam hiéu qua dang ké, cé chi
s6 bénh 13 21.11%, chi c6 hiéu qua hon so vdi
nghiém thirc déi chirng (27.78%), cac nghiém
thdrc con lai cé chi s6 bénh thap hon va khong
khac biét vé théng ké 13 16.67% d6i v&i nghiém
thirc chi xr ly héa hoc - sinh hoc va nghiém
thirc sinh hoc 13 14.44%. Dén thoi diém 5 thang
sau khi xtr ly thuéc, hiéu qua cta cic nghiém
thirc d3 bi gidm dang k&, chi thap hon nghiém
thire doi chirng (36.67%), cac nghiém thirc cé
chi s6 bénh tang va khéng khac biét nhau vé
mat théng ké.

3.2.2. Hiéu qud giam bénh cta vang ld thoi ré
trén cdc nghiém thure trong thi nghiém so voi
déi churng

D6i vai nghiém thire str dung thudc hda hoc cho
két qua phong trur tét & thang dau tién sau khi
Xt ly vai hiéu qua giam bénh dén 57.14% so véi
doi chirng. Trong khi dé nghiém thirc sir dung
cac ché& pham sinh hoc dén thang thr 3 sau khi
sir dung dat duoc hiéu qua cao (60.87%) hiéu
qua phong trir trong duong véi hiéu qua phong
trir cia ché& pham SH1 cha Vién Bao vé thuc vat
(65.60%) trén cay tiéu & Quang Tri [9]. Nghiém
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Hinh 3. Hiéu qud ctia cac nghiém thiic so véi déi chiing

a. Héa hoc b. Hoa hoc - sinh hoc

c. Sinh hoc d. Bdi chirng

Hinh 4. Cac nghiém thirc va tinh trang vang ld théi ré ghi nhdn & thang thir 4 sau khi xir ly thudc

thire 4p dung thuéc héa hoc - sinh hoc ¢6 hiéu
qua cao nhat trong 3 thang sau khi ap dung.
Nhin chung, cac nghiém thirc déu bi gidm hiéu
qua tir thang thr 4 sau khi xtr ly thuéc.

Nghiém thic sir dung thuéc hda hoc cé hiéu
qua trong phong trir bénh hiéu qud nhat tu
thang thir 1 (57.14%) dén th(r 3 sau khi ap dung
(43.48%), nghiém thirc sinh hoc c6 hiéu qua
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nhat 13 tir thang thr 2 sau khi ap dung (46.15%)
dén thang th& 4 (48%), con nghiém thirc hoa
hoc - sinh hoc c6 hiéu quad nhat khi dat ty 1é
gidm bénh so vai d6i chirng cao nhat 13 thang
thr 3 sau khi 4p dung v&i hiéu qua 1a 56.52% so
véi déi ching (Hinh 3).

Theo Hinh &4, cic nghiém thdc déu cé hiéu qua
phong trir bénh tét so v&i doi chirng chi dung
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nudc. Hai nghiém thic sinh hoc va héa hoc
- sinh hoc dat duoc hiéu qua cao hon so véi
nghiém thirc chi sir dung thudc héa hoc. Tuy
nhién, tt&r thang thir 4 hiéu qua clta cac nghiém
thirce déu bi gidm do thudc va cac ché pham
giam dan tac dung phong bénh vang 14 théi ré
do chét nhanh, chét cham.

4. KET LUAN

M@ hinh trong tiéu trén tru tram séng phat trién
tai dia ban huyén cé thé gitip cho néng dan cai
thién doi séng, nhung do vira phat trién nhirng
nam gan day nén da sé vuon cé dién tich nho
(tr 2,000 - 10,000 m?), kinh nghiém tréng va
quan ly sau bénh hai van con nhiéu han ché,
chi 40% h6 nong dan cé kinh nghiém vé phong
trir bénh chét nhanh, chét cham trén tiéu. Cach
phong trir cla ndng dan ciling cha yéu |3 dung
voi, ché pham Trichoderma spp. va mot sé loai
thudc hoa hoc coé trén thi truong.

Trong thi nghiém, nghiém thic sir dung thuéc
héa hoc cho két qua phong trlir han ché bénh
vang |4 théi ré t6t & thang dAu tién sau khi xtr ly
v&i hiéu qua gidm bénh dén 57.14% so vai doi
chirng. Trong khi d6, nghiém thirc sir dung cac
ché& pham sinh hoc (ché pham Trico-DHCT va
giam gd) dén thang th 3 sau khi sir dung dat
duoc hiéu qua cao (60.87% so vai doi chirng) va
gidm dan & cac thang sau do. Nghiém thirc ap
dung thuéc hda hoc (Ridomil gold va Applaud-
mipc) va ché pham sinh hoc cé hiéu qua cao
nhat trong 3 thang sau khi ap dung. Nhin chung,
cac nghiém thic déu cé hiéu qua so véi doi
chirng nhung bi giam hiéu qua tir thang thir 4
sau khi xtr ly thuoc. Dé nghi thir nghiém tang
s6 [an xtr ly thu6c vao khoang gitra va cudi mua
mua, dong thoi nhan réng mod hinh dé néng dan
c6 kién thirc vé phong trir bénh vang 14 thoi ré

va ap dung rong rai trong san xuat thuc té.
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EXAMINING THE SITUATION AND STUDYING THE CONTROL
OF THE ROOT WILT DISEASE OF BLACK PEPPERIN
GIONG RIENG DISTRICT, KIEN GIANG PROVINCE

Ho Truong Huynh Thi Bach Phuong
ABSTRACT

The root wilt disease caused by Phytophthora fungus called quick wilt and Fusarium fungus
called Fusarium wilt in black pepper is one of the most serious diseases in black pepper in
Kien Giang province. The aim of this study was to understand the context of yellowing leaves
caused by root wilt disease, and its control in Giong Rieng district, Kien Giang province.
The authors carried out a field trial including treatments of pesticide, bioproducts with
pesticide, bioproducts and control. The results indicated that the rate of disease from quick
wilt is 73.33% and the other is 56.67%, however, the farmers have limited knowledge of
these diseases and how to prevent them. In the field trial, the treatment of bioproducts
with pesticide (the disease index: 11.11%), and the treatment using only bioproducts (the
disease index: 10%), were 56.62%, 60.87% compared to the water control after 4 months of
application, respectively. Bioproducts have positive effects on preventing and controlling the
yellowing leaves and root wilt caused by quick wilt and Fusarium wilt.

Keywords: Quick wilt, Fusarium wilt, black pepper disease, disease prevention, bioproducts.
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