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Abstract

This study was conducted to evaluate the responses of open-pollinated black pepper (Piper nigrum L.) lines to Phytophthora
capsici, the causal agent of quick wilt disease, under artificial inoculation conditions. The experiment was arranged in a
Completely Randomized Design (CRD) consisting of 20 pepper lines with 15 plants per line. Inoculation was performed
using a P, capsici zoospore suspension at a concentration of 104 zoospores/mL in an isolated screenhouse conditions. The
results showed that P, capsici infected plants rapidly and caused severe damage as early as 10 days post-inoculation (DPI). At
30 DPJ, the average disease incidence reached 78.67% on leaves, 50.67% on shoots, and 3.01% on stems. Disease responses
varied markedly among the evaluated lines. The lines DP7-H, Sr1-H, TAD14-H and TAD13-H exhibited high plant
mortality rates ranging from 26.7% to 46.7%, together with high Area Under Disease Progress Curve (AUDPC) values for
plant mortality (499.5 - 599.5). In contrast, the lines P4-H, TAD19-H, and L2-H showed no plant mortality despite high
disease incidence on aerial plant parts. The average proportion of plants producing new shoots reached 49.68%, indicating
recovery potential following infection. Furthermore, the study preliminarily identified 11 asymptomatic individuals
belonging to nine open-pollinated pepper lines. These individuals represent promising genetic resources for further
research and breeding programs aimed at developing black pepper cultivars resistant or tolerant to quick wilt disease.
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NGHIEN CUU SUDUNG CuCl, PHONG CHONG BENH KHAM LA SAN
TRONG DIEU KIEN NHA LUOI
Nguyén Vinh Truong", Nguyén Kim Chi'
TOM TAT

San (Manihot esculenta Crantz) 1a cay luong thuc va cong nghiép quan trong & Viét Nam, tuy nhién bénh kham 14 sin
do Sri Lanka Cassava Mosaic Virus (SLCMV) gay ra da lam gidm néng sudt cti 20 - 50% va c6 thé vugt qua 70 - 80% trong
diéu kién nhiém ning. Viéc ting dung cac chét kich khang nham tang cudng co ché phong vé ctia cy trong dugc xem la mot
hudng tiép can tiém néng trong quan ly bénh hai. CuCl, 1a chat kich khang phi sinh hoc, da dugc xti ly cho mét s6 céy trong
d€ chong lai bénh hai nhung chua tiing dugc dp dung trén cdy san bang bién phép ngam hom. Nghién ctiu nay dugc thuc
hién nhiam danh gia tac dong ctia ndng do dong (II) clorua (CuCl,) dén hiéu qua phong trii bénh kham I4 san. Thi nghiém
b6 tri theo khéi ddy du dugc tién hanh trén giong sain KM94, thu thap tai phudng Kim Tra, thanh ph6 Hué, bang phuong
phép ngam hom trong dung dich CuCl, véi nong d6 0,2 - 0,8% trong 24 gio, sau d6 trong trong diéu kién nha luéi. Két qua
cho théy xti Iy CuCl, 6 n6ng d6 0,2 - 0,4% mang lai hiéu qua budc dau lam gidm mdc d¢ biéu hién bénh (TLB, CSB, AUDPC
c6 gia tri thap hon so véi déi chiing), nhung it anh hudng dén sinh trudng va sinh khoi than la. Thuic hién cac nghién ctiu tiép
theo & quy m6 dong rudng la cin thiét nham xac dinh néng do CuCl, t6i vu va danh gia tinh kha thi trong diéu kién san xudt.

T khoa: Cay san, Sri Lanka Cassava Mosaic Virus, chat kich khang, copper (II) chloride (CuCl,), quan Iy bénh hai

I. PAT VAN PE san lugng ct tuoi dat trén 12 triéu tdn (B Nong nghiép

San (Manihot esculenta Crantz) dugc st dung rong Vé })hét trié’q }\Iéflg thf)n, .2024); Theg) Té’,ng cuc Th’(”)ng lfé’
rdi lam céy luong thyc va thuc phdm béi hon 500 triéu Vlft Nam }une_:n la quoc gia xudt kha“l san xep thi 2 tren
ngudi trén toan cau (Otekunrin, 2024). & Viét Nam, sin the gidi. Nam_ ?023 , dién tich sérz .tO%n quoc datukhoang
gittvi trf quan trong trong chuong trinh nghién citu phat ~ ~1 1'009 ha, giam 19.300 ha so v6i fnam 2022; nang suat
trién ctia B Nong nghiép va Phat trién Nong thon (nay N8 bmh fiat 204,3 ta/ ha (tang k'hog’ng 3.9 t?/ha) vasan
1a Bo Nong nghiép va Méi truidng). Dén niam 2030, quy md hj(jng xép 10.000.000 tdn ¢ tuioi gglam khoang 196.900
tréng sin trén toan quéc tdc khodng xAp xi 500.000 ha, vgi  tan so voindm 2022) (Tong cuc Thong ke, 2024). S gidm
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dién tich va san lugng san phén I6n do dich hai, trong
do dich bénh gay hai nghiém trong nhat déi véi san xuat
hién nay la bénh virus kham 14 san.

Bénh kham l4 sin lan truyén gin bdi bo phin
trdng (Bemisia tabaci) va lan truyén xa qua hom giéng nén
bénh dé dang lay lan rat nhanh. Bénh kham la san dugc
phat hién 6 Tanzania, cac nudc chau Phi va sau d6 bénh lay
lan sang An Do, Sri Lanka, Campuchia va Viét Nam (Uke
et al, 2022; Wang et al,, 2016; Wang et al, 2019). O Viét
Nam, bénh dugc xdc nhin I do Sri Lanka Cassava Mosaic
Virus (SLCMV) (Uke et al., 2022). Cuc Trong trot va Bao
vé thuc vat (B Nong nghiép va Moi trudng) ndm 2025
da xac dinh ca nudc c6 gan 50.000 ha san bi nhiém bénh
kham I4, v6i gn 10.000 ha nhiém bénh néng can tiéu huy,
hién tai, bénh phd bién trén toan quéc (Anh Thu, 2025).
Viéc phong trii bénh kham 14 san ngoai gidi phép st dung
giong khang va gidng chong chiu, cin ¢6 giai phap thich
hop cho cic giéng nhiém bénh nhung nang suét cao va
thich nghi véi diéu kién dia phuong. St dung cac chét kich
khang nhu axit salicylic, methyl salicylate, benzothiadiazole
va axit benzoic dé thay d6i tinh mién dich, ning cao stic
chong chiu ctia ciy trong la mot giai phap gitip phong
chong lai bénh hai hiéu qua (Meena et al., 2022). Nguyen
va cOng su (2024) da phat hién chét kich khang c6 kha
ning kich thich tinh mién dich ctia cy san, giup chong lai
bénh kham I4. Liu va cong su (2024) nghién ctiu cho thay
hat nano CuO c6 hiéu qua khang virus 16 rét thong qua hai
ca ché chinh, gobm tac dong truc tiép lam pha huy cdu tric
virion TMV va kich hoat phan ting phong vé ctia cay chu.
Khi xti ly trén céy thudc 13, nano CuO gitip giam mtic do
nhiém bénh TMV va han ché sy nhén 1én ctia virus trong
md cdy. Dong thai, xti Iy nano CuO con [am tang biéu hién
cac gen lién quan dén con dudng tin hiéu phong vé nhu
salicylic acid, jasmonic acid va ethylene, qua d6 nang cao
kha néng khang bénh ctia cay. Nghién ctiu cho thay vat liéu
chtia dong & kich thudc nano ¢6 tiém nang 16n trong quan
ly bénh virus thuic vat theo hudng an toan va bén viing,
dong thoi cung cdp co s6 khoa hoc cho viéc ting dung cac
hop chat dong trong cam ting tinh khang doi véi bénh

virus trén cy trong. CuCl, la chét kich khang phi sinh hoc,
da dugc xti Iy cho mét s6 cay trong d€ chong lai bénh hai
nhung chua tiing dp dung trén ciy san bdng bién phap
ngam hom (Liu et al,, 2015 ; Ishii ef al.,, 1999; Sornchuer et
al., 2014). Liu va cong su (2015) nghién ctiu vai tro ctia ion
déng (Cu?") nhi mot cht kich khéng phi sinh hoc trén cay
Arabidopsis thaliana cho thdy xtt Iy Cu®" ¢6 kha ning kich
hoat nhanh cac phan ting phong vé ctia cay; bao gom sui gia
tang biéu hién clia cc gen lién quan dén mién dich thuic
vat va tang cuong kha nang chong chiu véi tac nhan gy
bénh. Muc dich ctia nghién ctiu nay la xéc dinh anh hudng
ctia nong do hoat chét kich khang CuCl, dén SLCMV gy
bénh kham l4 san nhim cung cip mét giai phdp méi dé
phong chong bénh kham [4 san.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Giong san KM94 thu thap tii ngudi dan dia phuong
& phuong Kim Tra, thanh ph6 Hué, do ba con ty dé
giong, la gidng dugc trong pho bién trong nhiéu ndm
qua tai thanh ph6 Hué. Giong san KM94 cho nang sudt
cao, thich nghi véi diéu kién khi hau nhung nhiém ning
bénh kham la san. Nguén hom giong sach bénh lay
til ruong khong bi€u hién triéu chiing bénh trén dong
rudng, ngudén hom giéng bénh lay tii ruéng nhiém bénh.

Hoat chit CuCl, (GH TECH va Xilong Scientific) c6
do tinh khiét 99%.
2.2. Phuong phap nghién ciu
2.2.1. B0 tri thi nghiém

Thi nghiém 1 nhén 6, cong thtic thi nghiém véi cac
muic nong d6 hoat chat CuCl, khac nhau: 0; 0,2; 0,4; 0,6;
0,8% (Bang 1). M6i cong thiic la mot chau dugc trong 4
hom san. Thi nghiém dugc bé tri theo khéi day du ngau
nhién c6 414n nhic lai, m6ilan nhiclaila 1 chiu. Cichom
san dugic ngdm trong dung dich CuCl, trong 1 ngay, sau do
dugc xt Iy bang thudc trii ndm Antracol 70WP trong thoi
gian 1 gid, sau khi hom san kho rdo thi tién hanh trong.
Cong thtic doi chiing dugc ngdm trong nudc la.

Bang 1. Cac cong thtic xti ly CuCl,

%?3? Noi dung thuic hién (11 o(r:ll;.zg (do/f;)) Ghi chu
CT1 | Khongxtily hda chat, hom sach bénh, khdng c6 triéu chiing khi thu hoach 14y giéng 0,0 Ddi chiing Am
CT2 | Khong xtily hod chit, hom nhiém bénh, ciy cé triéu chiing khi thu hoach iy gi6ng 0,0 Déi chiing duong
CT3 | Xily CuCl,, hom nhiém bénh 0,2

CT4 | Xily CuCl,, hom nhiém bénh 0,4

CT5 | Xt ly CuCl,, hom nhiém bénh 0,6

CT6 | Xily CuCl,, hom nhiém bénh 0,8

2.2.2. Chi tiéu theo doi

Thi nghiém dugc thuc hién theo TCVN 12561:2018
vé khao nghiém hiéu luc sinh hoc ctia thudc (Bo Khoa
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ly, & cac giai doan phat trién ctia ciy san. Chiéu cao cay
(cm): Tién hanh do tu goc ciy dén dinh sinh trudng
ctia cdy, dinh ky 7 ngay 1 lan. S6 1a/céy (1a): dém s6 1a
xanh trén cdy dinh ky 7 ngay 1 lan bang cach danh ddu
1a da theo déi. Cac chi tiéu bénh hai bao gom: Ty 1¢ bénh
(TLB) (%): (s6 cay bi bénh/tdng s6 ciy theo doi) x 100,
chi s6 bénh (CSB): [(N,x 1 + N, x 2 + ... + N,x 5)/(N
x 5)] x 100, dién tich duéi duong cong phat trién bénh
(AUDPC): (Campbell & Madden, 1990).
Yi TV

Z:l > |f (ti+1 -4 )]

Trong do: y; la chi s6 bénh 6 lan quan sdt i, tj la thoi gian
quan sdt 6 ldn quan sat i, y,,, la CSB 6 ldn quan sdt t;, , van
la tong s ldn quan sdt.

St dung cong thiic Abbott (1925) dé tinh hiéu luc:

AUDPC =

H:[l—E x100

Ca

Trong do: Ta: CSB bénh 6 cong thiic sau khi xit Iy thudc,
Ca: CSB bénh 6 6 doi chiing sau khi xit Iy thudc.

Nang sudt sinh khoi (tdn/ha) dugc tinh toan trén co
sd khoi lugng than 1a ctia cac cay, sau d6 quy vé nang
sudt (tdn/ha). Tinh toan chi phi dau tu nhu giong, phan,
thudc, cong cham sdc, thu hoach.

2.2.3. Phuiong phdp xii ly s6 liéu

Ty 1é¢ moc mam (TLMM), ty 1é bénh (TLB), chi s6
bénh (CSB), dién tich dudi dudng cong phat trién bénh
(AUDPC) dugc tinh toan gia tri trung binh, sai so,
phan tich phuong sai mdt nhén t6, so sanh su khac biét
gitia cac cong thiic theo Tukey test sti dung phan mém
Microsoft Excel 2016 va SPSS 16.0.

2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién trong vu Xuan nam 2023
va vu Xuan ndm 2024 tai HTX Nong nghiép Tay Xuan,
phuong Kim Tra, thanh phé Hué.

III. KET QUA VA THAO LUAN

3.1. Anh hudng ctia CuCl, dén kha ning moc mam
cua ciy san va chdng chiu bénh kham 14 san

Két qua diéu tra tai thoi diém 7 ngay sau trong cho
thdy tat ca cac nghiém thtic thi nghiém déu dat ty 1é
ndy mam cao, dao dong tti 93,8% & cong thiic CT2 dén
100% & cac nghiém thiic CT1, CT3, CT4 va CT5 (Bang 2).
O CT1, sti dung hom giéng sach bénh nhung vin biéu
hién triéu chiing bénh sau khi moc mam. Piéu nay cé
thé 1a cay trong da nhiém SLCMV nhung chua biéu
hién triéu chiing khi thu hoach giong, dén khi trong lai
& vu sau ma6i thé hién bénh. Ty 1é nhiém bénh kham la
san ghi nhan sy khac biét ¢6 y nghia gitia cac nghiém

thtic, dao dong tii 6,3% & CT4 va CT5 dén 100% & CT'1.
Két qua trén cho thdy xt Iy CuCl, c6 anh hudng dén ty
1é moc mam va muc d nhiém bénh kham 14 sin; tuy
nhién, tic dong dén kha ndng moc mam la khong dang
ké. Theo Liu va cong su (2015), ion dong (Cu®") c6 kha
nang kich hoat cac con duong tin hiéu phong vé lién
quan dén axit salicylic (SA), ethylene va axit jasmonic,
qua d6 anh hudng dén kha ning chong chiu ctia cay doi
vdi tdc nhan giy bénh. Cy thé, Cu*1am gia ting tich liy
ca SA tu do va SA lién hgp, dong thoi thic ddy su san
sinh ethylene. Nhiing két qua nay cung cdp bing chiing
sinh Iy hoc khang dinh vai trd ctia Cu®" nhu mot chit
kich khang phi sinh hoc.
Bang 2. Anh huéng clia xt j CuCl. dén ty 1é moc mam
clia ciy san va bénh kham 14 sin

Nghiém thiic TLMM (%) TLB (%)
CT1 100,0 £ 0,0 100°+ 0,0
CT2 93,8+6,3 93,8+ 6,3
CT3 100,0 +£ 0,0 37,5°+ 12,5
CT4 100,0 £ 0,0 6,3*+ 6,3
CT5 100,0 +£ 0,0 6,3*+ 6,3
CTé6 93,8 +6,3 31,3*+ 12,0

CV (%) 0,73 7,4
Muic y nghia ns *

3.2. Anh huéng ciia CuCl, dén chiéu cao cay san

Dién bién chiéu cao céy tii sau trong dén 97 ngay
dugc trinh bay & hinh 1 cho théy, tii 27 ngay sau trong
(NST) trg di, cay san & tit ca cac nghiém thuic thi nghiém
déu sinh truéng manh vé chiéu cao. Trong suét thoi gian
theo doi, chiéu cao cay & cac nghiém thic CT1 va CT2
nhin chung cao hon va khac biét c¢6 y nghia thong ké so
v6i cac nghiém thiic CT3, CT4 va CT5.

Tai thoi diém 27 NST, chiéu cao cay dao dong tii 1,6 cm
(CT6) dén 14,4 cm (CT1); két qua phén tich Tukey cho
thay CT6 khac biét c6 y nghia so véi CT1, CT2 va CT3.
Xu huéng nay tiép tuc dugc ghi nhén tai cac thoi diém
34,41,48 va 55 NST, v6i chiéu cao cay tang dan theo thoi
gian va su khéac biét c6 y nghia chu yéu gitia CT6 va cac
nghiém thtic con lai. O cac thdi diém 62, 76 va 83 NST,
CT6 tiép tuc c6 chiéu cao thap hon rd rét va khac biét co
y nghia so v6i hau hét cac nghiém thiic khac. Dén giai
doan 90 va 97 NST, chiéu cao cay dao dong lan lugt ti
6,4 dén 25,3 cm va 6,5 - 24,1 cm, trong d6 CT1 luon dat
chiéu cao 16n nhat va khac biét c6 y nghia so véi nghiém
thuic con lai.

Nhin chung, CT1 thé hién kha ning sinh trudng
chiéu cao vugt trdi so véi cac nghiém thtic khac trong
sudt thoi gian thi nghiém. Ké qua nay phu hgp véi bao
cdo ctia Nguyen va cdng su (2024), cho thay cac chat
kich khang c6 thé anh hudng dén sinh trudng chiéu cao
ctia cdy san; trong do6 xtt Iy CuCl, ¢ mot s6 nong do co
xu huéng lam giam chiéu cao cay.
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Hinh 1. Bién dong chiéu cao ciy giai doan moc mam dén giai doan phat trién than 14 & cac cong thiic thi nghiém

3.3. Anh huéng ctia CuCl, dén s6 Ia cay san

Dién bién s6 1 ctia cy san tii sau trong dén 97 ngay
dugc trinh bay 6 hinh 2 cho thay s6 14 6 tat ca cac nghiém
thic thi nghiém tang dan theo thoi gian. Trong sudt thoi
gian theo doi, s6 14 ctia cac nghiém thiic CT1 va CT2
nhin chung cao hon so véi cac nghiém thiic CT3, CT4,
CT5 va CTé.
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Hinh 2. Bién dong s6 1a cay giai doan moc mam

dén giai doan phat trién than 14 & cac cong thiic thi nghiém

Tai thoi diém 27 ngdy sau trong (NST), s6 1a dao dong
1 0,614 § CT6 dén 4,214 & CT1; két qua so sanh Tukey cho
thay sy khac biét c6 y nghia gitia cac nghiém thtic. Xu hudng
nay tiép tuc dugic ghi nhan tai cac thoi diém 34,41, 48, 55,62
va 69 NST, vdi s6 14 tang dan theo thoi gian va su khac biét
6 y nghia gitia cac nghiém thtic, dac biét gitia CT6 va cac
nghiém thtic con lai. O cac giai doan 76 va 83 NST, s6 1 tiép
tuc gia tang, trong d6, CT1 va CT2 duy tri s6 14 cao hon 16
rét so v6i CT3, CT4, CT5 va CT6. Dén 90 va 97 NST, s6 1a
dao dong lan lugt ti1 3,3 dén 8,21a va 3,5 - 8,3 14, va su khac
biét cd y nghia thong ké dugc ghi nhén gitia nhdm nghiém
thiic CT1, CT2 so v6i cac nghiém thtic con lai.

Nhin chung, CT1 va CT2 khong xti Iy CuCl, thé hién
kha néng hinh thanh 14 t6t hon trong suét thoi gian thi
nghiém. Két qua nay phtt hgp véi bao cao ctia Nguyen va
cdng su (2024), cho thdy cac chat kich khang c6 thé anh
hudéng dén sinh trudng ctia cay san, trong do, xti ly CuCl,
& mot s6 ndng dd 6 xu hudng lam gidm s6 14 ctia cay.
3.4. Anh huéng ciia CuCl, dén ty 1¢ bénh kham 14 sin

Dién bién ty 1é la bénh (TLB) ctia cac nghiém thiic
thi nghiém dugc trinh bay & bang 3 cho thdy mtic do
nhiém bénh kham 14 san bién dong dang ké gitia cac
nghiém thiic va theo thoi gian. Tai thoi diém 27 ngay sau
trong (NST), TLB dao dong tti 6,3% & cac nghiém thiic
CT4 va CT5 dén 100% & CT1; két qua so sanh Tukey
cho thdy sy khac biét c6 y nghia, trong d6 CT3 va CT4
khac biét ro rét so v6i CT1 va CT2. O thoi diém 48 NST,
TLB ghi nhan muc dao dong ti 12,5% & CT4 va CT5
dén 100% & CT1, véi su khac biét c6 y nghia gitia cac
nghiém thtic; trong d6 CT4 va CT5 khdc biét so véi cac
nghiém thtic con lai.

Tai céc thoi diém 76 va 97 NST, TLB tiép tuc dao
dong tuong ting trong khoang 37,5 - 100% va 6,3 - 100%.
Két qua phan tich thong ké cho thdy CT5 luén c¢6 TLB
thép hon va khac biét cd y nghia so véi cac nghiém thtic
con lai. Nhin chung, CT5 thé hién hiéu qua giam ty 1é
la bénh 6n dinh trong suét thoi gian thi nghiém. Két
qua nay phu hgp véi nghién ctiu ciia Nguyen va cong
su (2024), cho thay cac chat kich khang c6 kha nang lam
gidm muc d nhiém bénh kham la san; trong d6 xu ly
CuCl, dong vai tro quan trong trong viéc han ché su
phat sinh va phat trién ctia bénh.

Bang 3. Anh hudng ctia CuCl, dén ty 1¢ bénh trén cay sén giai doan moc mam dén giai doan phat trién than 14

Nehim thic Ti 1¢ bénh (%) & cic thoi di€m
ghie 27 NST 48 NST 76 NST 97 NST
CT1 100,0° + 0,0 100,0° + 0,0 100,0° + 0,0 100,0¢ + 0,0
CT2 93,8" + 6,3 93,8+ 6,3 93,8+ 6,3 93,8 + 6,3
CT3 37,5'+ 12,5 56,3° + 12,8 81,3 + 10,1 75,0°4 + 11,2
CT4 6,3 + 6,3 12,5 + 8,5 50,0 + 12.9 37,50 + 12,5
CT5 6,3 + 6.3 12.5° + 8.5 37,5+ 12,5 262+ 6,3
CT6 31,3 + 12,0 31,3 + 12,0 68,8 + 11,9 56,3 + 12,8
CV (%) 7.4 7,1 5,9 6,2
Miic ); nghz”a *% 4 *o% *4
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3.5. Anh huéng chia CuCl, dén chis6 bénh kham 1 san

Dién bién chi s6 bénh (CSB) ctia cac nghiém thiic thi
nghiém dugc trinh bay & bang 4 cho thiy mtic d6 nhiém
bénh kham I4 sdn nhin chung & mtc cao va ¢6 su bién
dong ro rét gitia cac nghiém thuic theo thdi gian. Tai thoi
diém 27 ngay sau trong (NST), CSB dao dong tii 3,7% &
CT5 dén 43,3% & CT1. Két qua so sanh Tukey cho thdy
su khéc biét c¢d y nghia, trong d6 CT5 khac biét rd rét so
v6i CT1 va CT2. O thoi diém 48 NST, CSB bién dong
trong khoang 7,7 - 49,9%, véi gia tri thap nhat ghi nhan
& CT5 va cao nhat & CT2; su khac biét ¢d y nghia dugc
xac dinh gitta CT5 va cac nghiém thiic CT1, CT2 va CT3.

Tai thoi diém 76 NST, CSB tiép tuc dao dong tu
12,8% (CT5) dén 54,9% (CT1), va phan tich thong ké
cho thay CT5 khac biét cé y nghia so v6i CT1, CT2, CT3
va CT6. Bén 97 NST, CSB dao dong tii 13,2% & CT5
dén 52,5% & CT2; trong d6 CT5 tiép tuc thé hién mic
do bénh thap nhat va khac biét c6 y nghia so véi tat ca
cac nghiém thtic con lai. Nhin chung, CT5 cho thay hiéu
qua 6n dinh trong viéc gidm muic d¢ bénh kham 14 sin.
Két qua nay phu hop véi nghién ctiu ctia Nguyen va
cdng su (2024) [15], trong d6 cac tac gia ghi nhén rang
cac chat kich khang c6 thé 1am giam muic d6 bénh kham
14 sén, dédc biét khi xti Iy v6i CuCl,.

Bang 4. Anh hudng ctia CuCl, dén chi s6 bénh trén céy sén giai doan moc mam dén giai doan phat trién than 14

Nehiém thiic Chi s6 bénh (%) 6 cac thoi diém
ghie 27 NST 48 NST 76 NST 97 NST
CT1 433 +3,0 44,1+ 3.0 54,9° + 1,0 52,19+ 2.4
CT2 43,1°+ 3,5 49,9+ 35 53,3 + 3,7 52,5¢ + 3,9
CT3 17,6°+ 52 24,1° + 6,4 50,5 + 3,8 36,65 £ 5,9
CT4 5,0° + 3,4 9,5+ 5,2 27,5+ 7.3 14,5% + 5.4
CT5 3,7+ 3,8 7,74+ 54 12,8 + 5,0 13,2¢ +32
CT6 11,2°+ 46 16,7* + 6,5 32,20 +74 25,8 + 6,0
CV (%) 7.9 54 6,4
Miic y nghia * o *

3.6. Hiéu luc khang kham caa CuCl,

Hiéu luc khang kham ctia CuCl, dugc trinh bay &
bang 5 cho thdy CuCl, c6 anh hiéng dén bénh kham I4
san... Voi nong d6 0,2% & CT3, CSB c6 xu hudng gidm
nhe so v6i CT2, nén c6 thé khang dinh ring & nong
d6 nay, CuCl, c6 anh hudng dén viéc giam thiéu bénh
kham trén cay san, hiéu luc dat 30,3%. V&i ndng d6 0,4%
& CT4, CSB c6 xu hudng giam nhe so v6i CT2. C6 thé
két ludn rang & ndng do nay, CuCl, hoat dong t6t nhat
dai véi viée phong trit bénh kham trén cay sin, v6i hiéu
luc trit bénh dat dén 50,9% (CT4).

Bang 5. Hi¢u lic khédng bénh khdm ctia CuCl,

o 97 NST
Nghiém thic = op HL (%) | AUDPC
CT1 52,14+ 2.4 - 1654,8
CT2 52504 3.9 - 1172.8
CT3 3669459 | 30,3 1050.2
CT4 145°+ 54 | 50,9 822,3
CT5 132432 | 751 933.1
CTé6 25,8+ 60 | 50,9 935.7
CV (%) 6,4
Miic y nghia o

Ghi chui: - Khong xdc dinh.

Tuong tu nhu & CT3, v6i nong do 0,6% (CT5), CSB
trén cy san cling c6 xu hudng giam; hiéu luc trii bénh
ctia CuCl, dat 75,1% (CT5). O nong do cao 0,8% (CT6),
anh huong dén sinh trudng, phat trién ctia ciy san; mot
vai hom bj chét c6 thé do nong do CuCl, qud cao. Liu va
cong su (2015) nghién ctdiu nhdm lam rd vai tro cta ion
dong (Cu®"), sti dung dudi dang CuCl,, nhu mot cht

kich khang (elicitor), va xac dinh cac con duong tin hiéu
phong vé dugc kich hoat & Arabidopsis thaliana, cho
thdy ion dong (Cu®") c6 thé hoat dong nhu mot elicitor
phi sinh hoc thyc thu. Két qué cho thdy Cu®" kich hoat
manh cac phan ting phong vé ctia cy, thé hién qua su
gia ting biéu hién cac gen lién quan dén khang bénh.
Phan ting khang cam ting nay phu thu¢c chu yéu vao
cac con dudng tin hiéu axit salicylic va ethylene, trong
khi con dudng axit jasmonic dong vai tro khong dang
ké. Nghién ctiu cung cép bang chiing rd rang & cap do
phan ti cho thdy Cu*" khong chi gay stress doc tinh
ma con kich hoat c6 kiém sodt cac tin hiéu phong v¢,
tit d6 lam gia tang kha nang chdong chiu ctia cay trong
doi véi tac nhan gay bénh. Nghién ctiu ctia Ishii va cong
su (1999) da cho thiy Copper(II) chloride c6 thé hoat
hoa phan ting khang cam ting & cdy dua trong doi véi
bénh hai. Day la mét trong nhiing co s& quan trong cho
viéc dung CuCl, nhu chat elicitor. Sornchuer va cong su
(2014) nghién ctiu trén vi khuén gay bénh cay cho thay
Copper(II) chloride kich hoat manh cac gen chéng oxy
hoa va lién quan dén stress oxy hda. Diéu nay rat quan
trong vi phan ting ROS/H,0, la co ché trung tam ctia
mién dich khang tac nhén giy bénh & céy. Liu va cong
sy (2024) da cho thay hat nano CuO c6 hiéu qua khang
virus 16 rét thong qua 2 co ché chinh, gdm tac dong truic
tiép lam pha hily ciu truc virus va kich hoat phan ting
phong vé ctia ciy chii. Nguyén Vinh Truong va cng su
(2024) nghién ctiu anh hudng ctia cac chat kich khang
trén ciy san bang bién phép ngdm hom trudc khi trong,
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cho biét CuCl, anh huong dén bénh kham 14 san. Cay
trong dugc xtt ly CuCl, cho thay gidm TLB, CSB va
AUDPC so v6i doi chiing khong xti Iy, nhung c6 thé anh
hudng dén kha nang sinh trudng cta ciy trong.
3.7. Anhhudng ciia CuCl, dén néng suit sinh khi cay sin
Két qua trinh bay & bang 6 cho thdy, khi nong d xt
ly CuCl, tang, TLB va CSB, AUDPC c6 xu huéng giam
tuy nhién, nang suét sinh khoi dong thai cling giam theo.
bang cha ¥, 6 nong do CuCl, 0,2%, nang sudt sinh khoi
khong khéc biét dang ké so véi d6i chiing, trong khi muic
do nhiém bénh dugc ghi nhan & muic thap. 0] nong do nay,
chi phi xtt Iy tuong doi thap, cho théy tiém nang ting dung
trong thuic tién san xuét khi xti ly CuCl, & nong do 0,2%.

Trong khi d6, xti ly CuCl, ¢ nong do 0,4 dén 0,8% anh
hudng dén nang sudt sinh khoi cay trong méc du dat hiéu
lyic trtt bénh cao hon. Két qua nay phtthgp véinghién ctiu
ctia Nguyén Vinh Trudng va cdng su (2024), trong d6 cac
tac gia bdo cdo rang xti ly cac chat kich khang bang bién
phap ngdm hom san trudc khi trong, bao gdm CuCl,, ¢6
anh hudng dén miic do nhiém bénh kham I4 san nhung
dong thoi cling tac dong dén sinh trudng ctia cay. O nong
d6 CuCl, cao, xti Iy ngdm hom c6 thé gy hién tugng sinh
truong kém, thdm chi dan dén chét cay. Su tuong dong
gitia cac két qua nghién ctiu cho thdy viéc sti dung CuCl,
can dugc t6i uu hoa ndng do nham cin béng gitia hiéu
qua phong bénh va an toan sinh trudng ctia ciy san.

Bang 6. Anh hudng ctia xti Iy CuCl, dén nang suét sinh khéi cay sin

Nghigm thic | TEANC LB (%) CSB () | DB donahay | Ghichi
CT1 - 1004+ 0,0 52,14+24 0,471° 28,780 Khong xti Iy CuCl,
CT2 - 93,8+ 6,3 52,5+ 3,9 0,343 28,780 Khong xti Iy CuCl,
CT3 30,3 75,0%4+ 11,2 36,6¢+5,9 0,301° 30,580 Xt ly CuCl,
CT4 50,9 37,5+ 12,5 145+ 54 0,123° 32,380 Xii ly CuCl,
CT5 75,1 26,3+ 6,3 13,2°+ 3,2 0,121° 34,180 Xt ly CuCl,
CTé6 50,9 56,3+ 12,8 25,8+ 6,0 0,113° 35,980 Xt ly CuCl,
CV (%) 6.2 6,4 48
Miic y nghia S i *
IV.KET LUAN benh-kham-la-san-post893386.html. (Ngay truy cép

Keét qua nghién ctiu budc dau cho thay chat kich
khang CuCl, ¢6 hiéu qua phong trti bénh kham 14 san
tuong doi tot 6 ndong do tti 0,2 dén 0,4% trén co s¢ danh
gia TLB, CSB, HL va AUDPC. Xét vé nang sudt sinh
khoi, cac két qua ban dau cho thay xt Iy CuCl, & nong
d6 0,2 dén 0,4% céy sin & giai doan moc mam va phat
trién thén 14 it bi anh hudng dén sinh trudng va sinh
khai. Cac két qua thu dugc trong chéu la rat kha quan,
tuy nhién, két qua vé nang suét cti chua dugc thuc hién
dé€ tinh toan hiéu qua kinh té. Vi vdy, can tiép tuc trién
khai cac thi nghiém & quy mé dong rudng nham xac
dinh chinh xac néng dé CuCl, t6i uu cho viéc phong trti
bénh kham 14 san va it anh hudng dén céy trong trong
diéu kién san xuat thuc té.
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Study on the use of elicitor CuCl, for control of cassava mosaic disease in the greenhouse

Abstract

Nguyen Vinh Truong, Nguyen Kim Chi

Cassava (Manihot esculenta Crantz) is an important food and industrial crop in Vietnam. However, cassava mosaic
disease caused by Sri Lanka Cassava Mosaic Virus (SLCMV) has reduced root yield by 20 - 50% and may exceed 70 -
80% under severe infection conditions. The application of elicitors to enhance plant defense mechanisms is considered
a promising approach for disease management. CuCl, is an abiotic elicitor that has been applied to several crops to
enhance resistance against diseases, but it has never been used on cassava through stem cutting soaking treatment.
This study aimed to evaluate the effects of different concentrations of copper (II) chloride (CuCl,) on the control of
cassava mosaic disease. A randomized complete block design experiment was conducted on the cassava cultivar KM 94,
collected from Kim Tra Ward, Hue City, using a cutting-soaking method in CuCl, solutions at concentrations of 0.2 -
0.8% for 24 hours, followed by cultivation under greenhouse conditions. The results indicated that CuCl, treatments at
concentrations of 0.2 - 0.4% reduced disease severity (Disease incidence, disease severity index, and AUDPC were lower
than those of the control), while having little effect on growth and shoot biomass, thereby providing initial effectiveness.
Further field-scale studies are required to determine the optimal CuCl, concentration and to evaluate its feasibility
under practical production conditions.
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