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TOM TAT

H) tiéu (Piper nigrum L.) 1a cay tréng chu lyc cua Viét Nam, mdt hang xuit khiu dirng dau thé gidi. Trong
nhiing ndm qua, ngoai rui ro gia cé thi trudng, cdy hé tiéu dang dung trude nhiéu thach thire do thién tai, dich
bénh. Trong d6, bénh chét nhanh do Phytophthora capsici 1a bénh gy hai ning cho nganh trong tiéu. Tir 24
mau ré cdy hd tidu co biéu hién bénh chét nhanh, di phéan lap dwoc 6 dong P. capsici. Két qua nghién ctru cho
thiy, ca 6 dong P. capsici phan lap déu c6 kha ning khang voi hoat chit Metalaxyl & ca 3 ndng d6 (1, 10 va
100 ppm) trong didu kién phong thi nghiém sau 2 va 5 ngdy sau cdy. O thoi diém 2 ngay sau cdy, ca 6 dong déu
thé hién mirc khang trung binh véi hoat chit Metalaxyl, riéng dong PeDL16-1 man cam vé6i hoat chit & nong
d6 10ppm, dong PePL16-2 man cam véi hoat chit & nong do 100 ppm. Thoi diém 5 ngay sau cdy, dong
PeDL16-2 va PeDL16-5 thé hién min cam véi hoat chit & ca hai ndng d6 (10 va 100 ppm), PePL16-3 & ndng
d6 100 ppm, con lai déu thé hién ¢ mirc d¢ phan tng trung binh véi hoat chat Metalaxyl. Két qua nghién ctru

nay s€ 1a goi y cho viéc st dung thudc bao vé thuc chua hoat chét Metalaxyl trén cay hd tiéu.
Tir khéa: bénh chét nhanh, Metalaxyl, Phytophthora capsici, Piper nigrum L.

1. PAT VAN PE

Hb tiéu den (Piper nigrum L.), v6i danh
hi€u "vua gia vi", 12 mét loai cdy nho c6 hoa
thudc ho Piperaceae c¢6 ngudn goc tir bd bién
Malabar & Nam An Do (Nazeem et al., 2008).
Tai Viét Nam, cay hd tiéu duogc tréng chu yéu
tai 9 tinh trong diém, vé&i tong dién tich
100.000 ha. Mic du dién tich hd tiéu chi
chiém 2,5% trong tong s6 2 triéu ha trong cay
cong nghiép 1au nim nhung gia tri xuat khau
dat khoang 7.000 USD/ha, gip 2.6 1an ca phé,
6 lan cdy che, 3,8 1an cay diéu va 4 lan cdy
cao su.

Tuy nhién, nganh trdng hd tiéu nudc ta dang
ding trude thach thuc to 16n tir thién tai va
dich bénh. Bénh chét nhanh do nim
Phytophthora capsici gay thiét hai nghiém
trong & tit ca cac ving trong tiéu & ca Viét
Nam va thé giéi. O Viét Nam, mot s6 ving
chuyén canh hd tiéu, dich bénh da phat trién
thanh 6 dich, c6 noi ty 1& gy hai dén 100%,
lam giam dién tich canh tic mot cach dang ké
(Bui and Le, 2013). Tac nhén gdy bénh trén hd
tidu song trong dét, tAn cong vao tat ca cac bo
phan cta cdy nhu ré, than, 14 va qua (Nazeem
et al., 2008). Do d6 viéc nghién ctru nham tim
ra duoc bién phap dé quan Iy bénh va giam

thiét hai trén cay hd tiéu 1a can thiét.

Metalaxyl  (N-(2,6 = Dimethylphenyl)-
(methoxyacetyl)-DL- alanin methyl este) la
hoat chat cta thudc trir nAm. Céc loai thude
hoa hoc chrta nhém Metalaxyl hi¢n dugc s
dung phd bién dé phong trir cac bénh do nim
Phytophthora gy bénh trén cdy trong nhu ca
chua, khoai tdy, nho va hd tiéu (Poan Nhéan
Ai, 2007).

Nghién ctru ndy duoc thuc hién nham phan
1ap P. capsici giy bénh chét nhanh va xac dinh
kha ning khang thudc trir nAm chtra hoat cht
Metalaxyl cia nim P. capsici gdy hai trén cay
hd tiéu tai huyén Puc Linh, tinh Binh Thuén.
Két qua nghién ciru s& cung cip thong tin quan
trong vé ngudn gbc gy bénh ciing nhu kha
ning khang thubc trir ndm phd bién cua P.
capsici giy hai trén cdy ho tiéu, 1a co so dé nha
quan ly dua ra bi¢n phap phu hop quan 1y bénh
hai trén cay hd tiéu.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Vit liéu nghién ciru 1a 24 mau ré ciy hd tiéu
bi bénh chét nhanh dugc thu thap tir 6 xa thude
huyén Dtrc Linh, tinh Binh Thuan.

2.2. Phwong phap nghién ctru
2.2.1. Thu thdp mdu bénh
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Mau bénh 14 r& cay hd tiéu duoc thu thap &
cac vuon hd tiéu trén 4 tudi thude 6 xa (mdi xa
4 mau), huyén Puc Linh, tinh Binh Thuan, c6
biéu hién bénh chét nhanh nhu héo rii mot
phan hay toan cdy voi mau 14 xanh tai, xuét
hién d6m nau den trén 14, rung d6t phan than
non, r& thdi den mém nhiin, mach din bén
trong than bién mau tir tring sang nau den chay
doc theo than cdy (Bui and Le, 2013). Cac mau
bénh dugc bao quan trong thung lanh (dudi
10°C) va phan 1ap trong 24 gio.

2.2.2. Phin lgp Phytophthora tir cic miu
thu thap

Mau ré cay hd tiéu bi bénh dugc cit thanh
doan nho vdi kich thude 2 x 2 cm, rira qua
nude cat 3 1an, khir tring bang con 70% trong
10 - 15 gidy, rira lai nudc cét 3 1an, tham kho
mau bang gidy thim vo trung va cdy trén moi
truong chon loc CMA (b6t bap 100 g, agar 15
g, penicillin 50 pg/ml, polymixin B 50 pg/ml,
PCNB 100 pg/ml, 1000 ml nuéc cit) (Andre
and Barbara, 2001).

Chon cac dong P. capsici c6 hé soi mau
tréng co cum lai tao hinh hoa (Zhijun et al.,
2007) trén dia thach dé cdy chuyén sang moi
truong CR 20% (120g ca rdt, 3 g CaCO; va
1000 ml nudce cat), u trong tdi & 28°C trong 48
gid. Sau do, loai bd dung dich CR 20%, thay
bang nudc cat di hip khir tring va nudi sang
36 - 48 gio dé kich thich hinh thanh tdi bao tu.
Quan sat hinh dang va kich thudc tai bao tu,
hinh dang va kich thudc nudm, canh sinh bao
ttr, 16 phong thich bao tir, su xut hién tai
truong phdng va chlamydopore (néu c6) dudi
kinh hién vi phong dai X10 va X40 dé dinh
danh P. capsici (Ho et al., 1995). St dung céc
dong P. capsici da dugc dinh danh vao nghién
ctru kha ning khang hoat chit Metalaxyl.

2.2.3. Xdc dinh dang lai ciia cdc dong nim
phén lap

Cay mau nam c6 duong kinh 20x2x2 mm
Ién dia moéi truong CRA cung véi tester co
kich thudc tuong tu da biét dang lai A1 va A2,
U dia trong diéu kién t6i, & nhiét do 25 — 28°C.
Sau 10 ngay u, quan sat sy hién dién cua tai
nodn va tai duc trén dudng tiép giap gitta mau

nam can xac dinh kiéu lai voi tester thich hop.
Néu dong nim lai véi tester Al thi cho kiéu lai
A2; Néu dong nim lai v6i tester A2 thi cho
kiéu lai Al; Néu dong ndm khong tao Oospore
thi cho kiéu lai AO.

2.2.4. Khdo sat tinh khang Metalaxyl cua cdac
dong P. capsici

- Chuan bi mdi trudng khao sat:

Tién hanh hap tiét tring moi truong CRA &
nhiét d6 121°C, ap suit latm, dé ngudi dén
nhiét do 40 — 50°C, sau d6 bo sung Metalaxyl
& ba nong d6 (1, 10 va 100 ppm) va chia moi
truong vao dia petri di chuin bi sin. Ciy
khoanh nim c6 cung d6 tudi (3 ngay sau khi
cdy) vao dia moi truong di duoc chuan bi
trudec d6. O mdi nong o, cay 3 lan lip lai
tuong (mg véi 3 dia petri. Sau d6 U trong t6i, &
nhiét do 25 — 28°C.

- Chi tiéu theo doi:

+ Quan sat sy phat trién cua tan nim trén
mdi truong. Po dudng kinh tan nam tir 2 ngay
dén 5 ngay sau khi cAy nam.

+ Panh gia tinh khang cta ndm theo thang
chudn dya vao d6 hitu hiéu theo phuong phap
cta Ngb Thi Xuyén va Hoang Van Tho (2004).

Cong thue xac dinh d§ hiru hiéu:

DPHH (%) = ((D-d)/D)*100

Trong do:

D: duong kinh tan ndm (mm) trén méi
truong CRA khong chira metalaxyl;

d: duong kinh tan nidm (mm) trén moi
truong CRA chira metalaxyl.

Néu PHH > 60% ki hiéu 1a S: man cam véi
thudc.

Néu PHH < 10% ki hiéu 1a R: khang thudc.

Néu 10% < PHH < 60% ki hiéu 1a I: phan
g trung binh véi thude.

2.2.5. Phwong phdp xir Iy so ligu

S6 liéu dugc xir ly bang phian mém

Microsoft Excel 2010.

3. KET QUA VA THAO LUAN

3.1. Phén 1ap va xac dinh tac nhan gay bénh
chét nhanh trén ciy hd tiéu

Tir 24 mau ré hd tiéu co tridu chimg dién
hinh cta bénh chét nhanh dugc thu thap tir cc
vuon ti€u chuyén canh thudc huyén Puc Linh,
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tinh Binh Thuén, da phan 1ap dugc 06 dong P.
capsici (Bang 1) v6i hé soi c6 mau trang, duong
kinh tir 20 - 30 mm va co cum lai tao hinh hoa
sau 5 ngdy nudi cdy trén méi truong CRA.

Két qua nghién ctru cho thy ty 1& P. capsici
phan 1ap duoc dat ty 18 25%. Didu nay ching
t6 trén ré cua cdy tiéu co biéu hién bénh khéng
chi c¢6 tac nhan duy nhét 1a P. capsici ma co

thé c6 mot sb tac nhan khac giy ra cac triéu
ching twong tu. Két qua nay 1a phu hop voi
nghién ctru ctia Bui Cach Tuyén va Lé Dinh
bon (2013). Ngoai tac nhan Phytophthora sp.,
cdy hd tiéu con chiu su tan cong gy hai cia
nam Fusarium hay tuyén tring... cac tic nhin
nay c6 mot diém chung 1a gdy vang 14, thdi ré
va rung 14, rit kho phan biét.

Bang 1. Két qua phén 1ap Phytophthora trén cic miu da thu thap

Dia diém thu thip miu

S6 miu c6 Phytophthora

Ky hiéu mau

~ R, X R PebL16-1
X&a Puc Hanh, huyén Buc Linh, Binh Thuén 2 PeDL16-2
SO A N T . R PebL16-3
Xa btc Tin, huyén Ptrc Linh, Binh Thuan 2 PeDL16.4
U . . A PebL16-5
Xa bc Tai, huyén Buc Linh, Binh Thudn 2 PeBL16-6

Hé soi cua tat ca cac dong P. capsici phan
1ap duoc phu hop v6i mo ta vé P. capsici trén
moi trudng CRA cua Le et al. (2014). Tan nAm
ciia 6 dong nidm c6 dang hinh hoa hong hoic
hinh hoa cuc, mép tron déu. Hé soi nim co
mau tréng duc dén hoi nga, moc sat thach hoac
hoi bung. Khéng xuat hién Clamydospore trén
cd moi truong long va dac. Canh sinh bao tu
dang don hoac dang bét qui tdc hinh thanh trén
moi truong ddc, riéng trén moi trudng long
canh sinh bao tr c6 dang tan du, day la dac
diém nhén dién quan trong ctia ndm P. capsici.

Tai bao tir thudng rung sém véi cudng dai,
tai thudng c6 1 chép dau dang hinh cau. Hinh
dang ti thay dbi tuy theo ty 1& D/R cua ting
mau phan 1ap. Thay ddi tir c6 dang trimg, tring
rong, tring nguoc, chanh, 1€ nguoc dén kéo dai
dang elip.

Céc dong phan 1ap c6 kich thudc tui bao tu
tvong dwong nhau. Tuy nhién, khoang bién
thién vé chiéu dai va chiéu rong tii bao tir co
su khéac biét dang ké. Dong PePL16-1 c6 kich
thude tii bao tir nhd nam trong khoang 14 - 27
X 9 - 14 pm, trong khi mau PePL16-3 co kich
thudce tai 1on 17-30 x 10 - 16 um. Péc biét cac
ddc diém hinh thai bén ngoai nhu chiéu dai
cudng rung, kich thudc 16 phong thich.

Dua vao dic diém hinh thai cua cac mau
nam da phan 1ap va dwa vao khoa phan loai cta
Ho, Ann va Chang (1995) c6 thé két luan cac
dong phan 1ap duoc thude loai P. capsici, boi
hai dic diém rat khic biét véi cic loai
Phytophthora khac 1a canh sinh bao tir dang
tan du va tai bao tir rung sém véi cudng rat dai
trén 20 pm. Ngoai ra, P. capsici thuong khong
hinh thanh Clamydospore trén mdi trudng nudi
ciy trong diéu kién binh thudng.

Hinh 1. Pic trung thai cia dong Phytophthora phan lap
((A) Tan nam dang cach hoa, (B) Canh sinh tii bao tir hinh tan di; (C) Tii bao tir véi 16 phéng thich hep;
(D) Céu triic hitu tinh véi dic trung tii dwc bao quanh nodn.)
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Bang 2. Pic diém hinh thai cia cac dong Phytophthora dwgc phan lap

Tui bao ti

. x Kiéu - X X A ; Y X <
Tén miu o Chidu CAhleu TV 18 Chlreu S:lll chl’1 thu’o’,c 1o Cineu dai
dai TB rong Dai/Réng chop dau phong thich  cudng rung
B ’ (um) (um) (nm)
(191_) (1»3_) (590_) (18»0_)
PebL16-1 Al 19.4 12,3 1,6 2,56 6,0 81,0
(_2a9) (_3a8) (‘9,5) (_12590)
(1»3_) (1»4_) (4»0_) (27»5_)
PebL16-2 A2 21,9 12,1 1,7 2,7 5,6 75,0
(-2,7) (-3,8) (-8,5) (-100,5)
(1»1_) (1»8_) (593_) (30»5_)
PebL16-3 A2 22,1 13,2 1,7 2,5 6,0 82,5
(-2,8) (-3,9) (-8.,5) (-115,0)
(1 70') (1 73') (475') (1775')
PebL16-4 A2 22,5 12,8 1,8 2,3 5,5 58,0
(296') ('492) ('796) ('125,0)
(1,3-) (1,3-) (5,3-) (32,0-)
PebL16-5 A2 21,7 13,0 1,7 2.8 6,1 85,0
(2,7-) (-3,8) (-7,5) (-110,0)
(1,3-) (1,6-) (5,0-) (29,0-)
PebL16-6 A2 22,2 12,3 1,8 29 5,8 84,0
(2,8-) (-3,8) (-8,8) (-125,0)

Hinh thtc sinh san hiru tinh dong vai tro
quan trong trong vong doi cua Phytophthora vi
bao tir nodn co thé ton tai trong mot thoi gian
dai khi khong c6 sy hién dién cua cay ki chu va
c6 thé duy tri sy nhiém bénh vao mé ciy chu
trong diéu kién khi hau néng va kho. Vi vay,
phuong thire sinh san hitu tinh quyét dinh kha
ning phat dich. Theo Nguyén Vinh Tuodng
(2002), bao tir trang duoc hinh thanh khi mau
A1l va A2 ding canh nhau.

Két qua nghién ciru cho thiy ca 6 dong
phan 1ap déu c6 kha ning twong hop véi tester
chudn A1 (cho bao tir hitu tinh khi lai véi tester
chuén). Sau thoi gian 7 - 10 ngdy nudi cay bao
tir nodn hinh thanh khi bat cip véi tester chuan
Al, trong khi do khong c6 bao tir noan dugc
hinh thanh khi bt cip vdi tester chuan A2.
Diéu ndy c6 nghia 13 6 mau kiém tra déu co
dang lai A2. Chung tiép xtc theo kiéu tii duc

bao xung quanh tai noan (Amphigynous). Tui
nodn hinh ciu c6 mau cam dam voi bé mait
tron lang, xu xi theo tudi.
3.2. Kha ning khing metalaxyl ciia nAm P.
capcisi

Metalaxyl 1a hoat chét cta nhiéu loai thudc
trir nAm. Cac loai thudc hoa hoc chira nhom
Metalaxyl hién dugc sir dung phd bién dé
phong trir cac bénh do ndm Phytophthora giy
bénh trén cay ca chua, khoai tay, nho, nhét 1a
hd tiéu. Do vay, da xuét hién tinh khéng cua
nam Phytophthora d6i v&i loai thudc nay
(Poan Nhan Ai, 2007). Thi nghiém danh gia
tinh khang thubc Metalaxyl cua cac mau
P.capsici thu thap dugc tai ving trong hd tidu
huyén Pirc Linh duoc thyc hién & 03 nong do
(1, 10 va 100 ppm). Két qua nghién ctru dugc
trinh bay tai bang 3 va 4.
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Bang 3. Phan tng ciia P.capsici phan 1ap véi Metalaxyl tai thoi diém 2 ngay sau ciy

Do hiru hiéu (%) ciia thude Metalaxyl ddi véi cac mAu nidm P. capsici

1 ppm 10 ppm 100 ppm
Neuon o TB  DKTB lﬁr‘; PKTB DKTB 1?121 PKTB DKTB h})uf’u
pc TN U PC TN v PC TN "

(mm) (mm) higu (mm) (mm) higu (mm) (mm) higu

(%) (%) (%)
PeDL16-1 368 281 235 1 368 145 605 S 368 215 415 1
PePL16-2 353 21 406 1 353 211 403 1 353 83 766 S
PePL16-3 368 211 426 1 368 218 408 1 368 215 415 1
PePL16-4 338 247 270 1 338 257 240 1 338 228 326 1
PePL16-5 341 269 211 1 341 2 355 1 341 148 567 1
PePL16-6 302 213 295 1 302 196 352 1 302 146 516 1

S: man cam voi thuoc voi do hitu hiéu > 60%, R: khang thuoc voi do hivu hiéu < 10%, 1: phdan ung
trung binh véi thuoc véi 10% < dg hitu hiéu < 60%,; PKTBTN: Puwong kinh trung binh tan ndm

S liéu bang 3 cho thiy sau 2 ngay nudi ciy
cac dong P. capsici phan 1ap hau nhu biéu hién
tinh khang trung binh vdi Metalaxyl & ca ba
noéng do (1, 10 va 100 ppm). Trong d6 dong

PePL16-1 biéu hién tinh man cam & ndéng do
10 ppm va dong PePL16-2 man cam ¢ nong
d6 thude 100 ppm.

Biang 4. Phin tng ciia P.capsici phan l1ap véi Metalaxyl tai thoi diém 5 ngay sau ciy

Do hiru hiéu (%) ciia thuée Metalaxyl ddi véi cac mAu nidm P. capsici

1 ppm 10 ppm 100 ppm

Nflg:’l“ PKTB DKTB lﬁ; PKTB DKTB l?u?u PKTB DKTB h}:rl

PC TN v pC TN u pc TN "V

mm)  @mm) M mm) mm) €Y (um)  (mm) M

(%) (%) (%)
PeDLI6-1 828 742 104 1 8238 518 375 1 828 509 385 1
PeDLI62 805 435 460 1 805 405 497 1 805 172 787 S
PeDLI63 773 505 346 1 773 500 353 1 773 308 602 S
PeDLI64 807 590 268 1 807 600 256 1 807 390 516 1
PeDLI65 803 550 315 1 803 315 607 S 803 295 632 S
PeDLI6-6 735 513 303 1 735 379 485 1 735 34 529 1

S: man cam véi thuéc véi do hitu hiéu > 60%; R: khang thuéc véi dé hiru hiéu < 10%; I: phan ung trung
binh véi thuée véi 10% < do hitu hiéu < 60%; PKTBTN: dwong kinh trung binh tan nam.

Tai thoi diém 5 ngay sau cay (bang 4), cac
dong P. capsici phan lap déu co hién tuong
khéang véi Metalaxyl & muc d§ khac nhau. Sau
5 ngay theo ddi, & ndng d6 1 ppm tit ca cac
dong phan lap déu phan ung trung binh voi
hoat chit Metalaxyl. O nong do 10 ppm, duy
nhit dong PePL16-5 1a man cam. O ndng do
thuc 100 ppm c6 3 dong biéu hién tinh khang
& muc trung binh va 3 dong biéu hién tinh méan
cam vai thude.

Dong PeDL16-1 c¢6 d0 hiru hi¢u giam qua
cac ngay theo ddi ¢ ca 3 ndng d6 thude, tinh
khang ting theo thdi gian mau ndm tiép xuc
v6i thube. O ndng d6 1 ppm, sau 2 ngay theo
doi do httu hiéu cua 1a 23,5% nhung sau 5
ngdy theo ddi giam con 10,4%, ¢ ndéng do
thudc 10 ppm, sau 2 ngay theo ddi do hiru hidu
12 60,5% con 37,5% sau 5 ngay theo ddi. O
néng dd thudc 100 ppm, do hiru hi€u sau 2
ngay theo doi 1a 41,5% sau 5 ngay theo doi
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giam con 38,5%. Sy phét trién ciia cac méau
ndm & cac ndéng do6 1, 10 va 100 ppm c6 su
khac biét so v6i ddi chimg. Tan ndm phat trién
cham dan khi ting nong d6 Matalaxyl d6i véi
da sb cac mau ndm P. Capcisi.

Cac dong PebL16-1, PeDL16-4, PeDL16-6
thé hién tinh khang trung binh mic du ¢ ndng
d6 cao (100 ppm). Piéu nay c6 thé do cac dong
nay duoc thu thap & cac vudn co ty 1& ciy chét
cao, trong thoi diém bénh gy nghiém trong,
noéng dan st dung nhiéu loai thudc khac nhau

dé phun nham giam thiét hai. Do vay c6 thé
dan dén hién twong man cam vé6i thude & ndng
dd 100 ppm. Cac mau con lai thu thap & cac
vuon c6 ty 18 cdy chét it, bénh c6 dién tién
cham.

Nhu véy, tinh khang thubc cua cac miu
nam co thé thay doi tiy vao cuong do sir dung
thudc hoa hoc. Pé c6 két luan chinh xac can
thu thap nhiéu mau trén dién tich rong hon, &
nhiéu diém va ¢ thoi diém khac nhau trong
nam dé co6 nhitng sb liéu thuyét phuc.

Hinh 3. Hinh thai tan nAm P. capcisi trén méi trueong CRA
chira Metalaxyl 100ppm sau 5 ngay sau ciy
(C: Tan nam dang béng (cotton); F: Tan nam dang nhan (flat);
CF: Tan ndm vira c¢é dang béng vira ¢é dang nhan F (flat))

4. KET LUAN

Tir 24 mau ré thu thap trén cay hd tiéu co
biéu hién bénh chét nhanh, di phan lap duoc 6
dong ndm duoc xac dinh 1a P. capcisi. Cac
dong nay déu thé hién tinh khang chat
Metalaxyl c6 trong thudc trir nam dung dé
phong trir bénh chét nhanh trén cay ho tiéu.
Trong d6, dong PePL16-1 duogc phan lap tir ré
ho tiéu thu thap ¢ xa Pac Hanh, huyén DPuc
Linh, tinh Binh Thuan thé hién tinh khang cao
nhat, véi do hiru hiéu 13 38,5% sau 5 ngay
theo doi.
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EVALUATION OF THE RESISTANCE TO THE ACTIVE SUBSTANCE
METALAXYL OF THE Phytophthora capsici - THE CAUSAL AGENT
OF FOOT ROT DISEASE IN BLACK PEPPER AT DUC LINH DISTRICT,
BINH THUAN PROVINCE

Tran Thi Huong!, Mai Hai Chau!

"Vietnam National University of Forestry - Dongnai Campus

SUMMARY

Pepper (Piper nigrum L.) is a key crop of Vietnam, a leading export product in the world. However, the
production of pepper may be affected by natural disasters, pests such as P. capsici. The P. capsici disease has
caused a significant decline in pepper yields. From 24 samples of black pepper plants showing rapid mortality
and soil around diseased roots, 6 strains of P. capsici were isolated. The study results showed that all 6 isolates
of P. capsici were resistant to Metalaxyl active ingredient at 3 concentrations (1, 10 and 100 ppm) under
laboratory conditions after 2 and 5 days after inoculation. At 2 days after inoculation, all 6 strains showed
moderate resistance to the active ingredient Metalaxyl, especially the PeDL16-1 strain was sensitive to the
active ingredient at a concentration of 10 ppm, the PeDL16-2 strain was sensitive to the active ingredient at the
concentration of 100 ppm. At 5 days after inoculation, the strains of PeDL16-2 and PeDL16-5 showed
hypersensitivity to the active ingredient at both concentrations (10 and 100 ppm), PeDL16-3 at 100 ppm, the
rest were at reactive levels. Moderately responsive to the active substance Metalaxyl.

Keywords: Metalaxyl, Phytophthora capsici, Piper nigrum L., rapid mortality.
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