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Effect of herbal extract on the growth of Fusarium sp. isolated
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Abstract

This study was conducted to determine the effect of herbal extract on the growth of Fusarium sp. isolated from the
swollen swim bladder of striped catfish. The extract of 6 herbs including Bouea oppositifolia, Dirinaria applanala,
Eclipta prostrata, Psidium guajava, Punica granatum and Teraminalia catppa were evaluted against four Fusarium
sp. strains. The result revealed that extracts of Bouea oppositifolia, Dirinaria applanala and Punica granatum showed
greater antifungal activity than those of the remaining herbs when the fungi were exposed to each herb. Dirinaria
applanala, Bouea oppositifolia and Punica granatum completely inhibited the growth of mycelium and the germination
of spores of four fungal strains at concentration of 6.25; 12.5 and 25 mg/mL, respectively. Eclipta prostrata and
Psidium guajava were found to have antifungal activity at the concentration of 100 mg/mL. The inhibition rate of
mycelium growth was from 47.3% to 65.5%. The fungal were grown on Teraminalia catppa at the concentration of
100; 50; 25 and 12.5 mg/mL.

Keywords: Herbal extract, MIC, MFC, Fusarium sp.

Ngay nhén bai: 10/11/2021 Nguoi phan bién: TS. Truong Pinh Hoai
Ngay phan bién: 20/11/2021 Ngay duyét dang: 30/11/2021

XAC PINH NAM Phytopthora spp. GAY BENH THOI RE, CHAY GOM
TREN CAY AN QUA CO MUI TAI CAO BANG
Nguyén Nam Duong', Hd Minh Thanh', Nguyén Thi Bich Ngoc!,
Ngo Thi Thanh Huong', Vit Duy Minh!, Ha Viét Cudng? Pham Bich Hién*
TOM TAT

Nhiing ndm gin déy cdy 4n qua cé mui la cdy trong thinh hanh va c6 gia tri kinh t€ nhét cta tinh Cao
Béng, tuy nhién bénh théi ré, chady gobm da gay hai nghiém trong, lam gidm néing sudt & tat cd cdc vung cua
tinh. Muc dich ctia nghién ctu nay la xdc dinh loai va ddc diém sinh hoc cta téc nhan gay bénh dugc phéin
lap tu cdc miu dit, ré, mo ciy cam, quyt, budi. Dua vao dic diém hinh thai ctia ndm, 14y nhiém nhén tao,
phan tich trinh ty vung ITS da xac dinh dugc 3 loai ndm Phytophthora palmivora, Phytophthora nicotianae va
Phytophthora citrophthora la nguyén nhén gy bénh thdi ré, chdy gom trén cdy an qua c¢é mui tai Cao Bang.
Moi trudng V8, CRA va PDA & pH 6 - 7 thich hgp cho sinh trudng, phét trién cta ca 3 loai P palmivora,
P, nicotianae va P. citrophthora. Nhiét 6 thich hgp nhét cho sinh trudng, phét trién ctia P. palmivora 1a & 25°C,
P, nicotinanae 1a 30°C va P. citrophthora 1a 20°C. Pham vi pH thich hgp nhét cho sinh trudng, phét trién cta ca
3 loai la pH 5,0 - 6,0. Két qua nghién ctiu nay la co s& khoa hoc d€ tiép tuc nghién ctu cac bién phdp quan ly

hiéu qué bénh théi ré, chdy gobm trén ciy an qua c6 mui tai Cao Bing.
Tu khoa: Cay dn qua cé mui, Phytophthora palmivora, Phytophthora nicotianae, Phytophthora citrophthora,

bénh thoi ré, chday gom

' Vién Bao vé thuc vat;

2 Hoc Vién Nong nghiép Viét Nam;

3Vién Khoa hoc Nong nghiép Viét Nam;

* Tac gia lién h¢: E-mail: phambichhien@vaas.vn
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I. PAT VAN PE

Bénh théi ré, chdy gom la bénh hai nghiém
trong trén cdy dn qua c6 mui, cdy bi bénh coi coc,
14 chuyén mau vang, trén than canh va dac biét
phéan gbc cay c6 xudt hién cic vét chdy gom, gb bi
bién mau nau den, ré bi thdi den va dé tudt vo, hoa
qua it, lam giam ndng sudt, chat lugng, khi bi bénh
nang cay khong cho qua va c6 thé bi chét (Whittle,
1992; bang Vi Thi Thanh va ctv., 2010).

Tinh Cao Bang c6 diéu kién dit dai, khi hau rét
thich hgp cho phat trién cdy an qud c6 mui, tuy
nhién viéc mé& rong dién tich, ddy manh tham canh,
tang nang sudt cay an qua c6 mui dic biét la cac
giong ddc san co gid tri kinh té€la dieu kién thich hgp
cho nhiéu loai sau bénh phat sinh gy hai khién dién
tich, san lugng ciy an qua cé mui bi suy giam manh.
Nhiéu vuon cam, quyt tai ving Hoa An, Tra Linh
tinh Cao Bang bi thoai héa ning né do ndm bénh.
Mic du bénh thoéi ré, chay gobm trén mot s6 cay an
qua c6 mui & Cao Bing da dugc xdc dinh so bo la
do ndm Phytophthora spp. gay ra (Nguyén Thi Bich
Ngoc va ctv,, 2016) nhung viéc thuc hién cac nghién
ctiu chuyén sau, xac dinh dugc vi tri phéan loai, dinh
danh tac nhan gay bénh la rat can thiét d€ c6 co s6
khoa hoc dua ra cac bién phap quan ly bénh an toan
va hiéu qua, dam bao san xuét bén viing cay an qua
c6 mui tai Cao Bang cting nhu cac viing trong cay an
qua ¢ mui & Viét Nam.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Mot s6 vuon cdy an qua c6 mdi tai Cao Bang
(cam Trung Vuong, quyt Tra Linh va budi Phuc
Hoa). Moi trusng PSM, PDA; cac hoéa chat sti dung
trong phuong phap PCR, cac cdp moi ITS4 vaITS5.

May PCR, may dién di, cac dung cu va vat liéu thi
nghiém, cin thiét khac.
2.2. Phuong phap nghién ctiu

- Phuong phap diéu tra, thu thap mau:

Mau bénh théi ré, chay gom dugc thu thép tai
viing trong ciy an qua c6 mui cua tinh Cao Bang
theo phuong phap ctua Dang Vi Thi Thanh va Ha
Minh Trung (1997), va theo Quy chuén ky thuét
Quoc gia (QCVN 01-119:2012/BNNPTNT). Thu
thap 3 loai mau khéc nhau (dit, mo cay va mo ré)
tai 5 huyén (gom: Hoa An, Tra Linh, Thach An,
Nguyén Binh va Phuc Hoa); tai mdi huyén, thu thap

25 mau moi loai trén cac giong quyt Tra Linh, cam
Trung Vuong va budi Phuc Hoa c6 biéu hién triéu
ching thdi ré, chay gom. Téng s6 mau thu thap:
3 X 5x 25=375 mau.

- Phuiong phap phan lap, xdc dinh tic nhan gay bénh:

Nam Phytophthora dugc phéan lap tii s6 mau
thu thap (dit, mo ciy, va mod ré) theo phuong
phap st dung mdi bay canh hoa hong ctia Erwin
va Riberrio (1996); Drenth va Sendall (2001). Nam
sau khi phan 1ap dugc lam thuén, nudi ciy va su
dung phuong phap 4p thach than gdc, tudi dich
ndm lay bénh nhan tao trd lai trén cay con. Quan
sat, mo ta triéu ching bénh theo thoi gian, khi xuat
hién vét bénh, tai phéan lap dé xac dinh ndm bénh;
so sanh triéu chiing cta cay, hinh thai ndm ti vét
bénh ngoai ty nhién va mau ndm qua lay bénh
nhan tao; xdc dinh mot s6 dic diém sinh hoc ndim
Phytophthora theo Phuong phap nghién ctiu bénh
cay ctia Vién Bao vé thuc vat.

- Phuiong phdp xdc dinh loai ndm Phytophthora

Ném sau khi phén lap dugc lam thuén, nu6i cdy
va st dung d€ danh gid dic di€ém hinh thai, xac dinh
loai Phytophthora dua vao phuong phép truyén thong
theo khda phén loai ctia Drenth va Sendall (2001);
Erwin va Riberrio (1996). Bong thoi, dinh danh
bang sinh hoc phan tt qua phan ting PCR st dung
moiITS4 (5°- TCCTCCGCTTATTGATATGC-3) va
ITS5 (5-GGAAGTAAAAGTCGTAACAAGG-3).
Phan tng PCR dugc thuc hién trong 50 pL chia
15 ng DNA, 100 ng moi loai primer; 150 uM moi loai
dNTP; 4 mM MgCL; 1 unit Dream Taq Polymerase
trong moi truong 1 x PCR buffer (Fermentas,
Germany). Diéu kién nhiét do 95°C trong 3 phut
va 34 chu ky véi 95°C trong 1 phut, 52°C trong
30 gidy va 72°C trong 1 phuat. Mu6i microlit (10 pL)
san phdm PCR dugc dién dibing 1% agarose gel (w/v)
c6 chtia 0,5 ug/ml ethidium bromide va chyp anh
bang hé thong Geldoc-It™ Imaging System (USA).
San phdm PCR dugc tinh sach bang QIAquick PCR
Purifcation Kit (Qiagen, Duic) va dugc giai trinh tu
tryc tiép ca hai chiéu bang ca 2 primer da dugc st
dung trong phan ting PCR.

- Phan tich trinh tu vung ITS (Internal
Transcribed Spacer):

Dua trén céc trinh ty thu dugc, tim kiém
trén co s6 di liéu Genbank bang phdn mém truc
tuyén BLAST tai NCBI (the National Center for
Biotechnology Information) (http://www.ncbi.nlm.
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nih.gov/BLAST/). Cén trinh tu da chubi bang phin
mém Clustal X ver. 2.0 (Larkin et al., 2007). Cay pha
hé dugc xdy dung bang phuong phdp Neighbor-
Joining trong phan mém MEGA X (Kumar et al.,
2018) stt dung mo6 hinh thay thé Kimura 2 tham s6
dé€ uéc lugng khoang cach di truyén. Gia tri & cac
not la gid tri thong ké boostrap dudi dang % (1.000
lan 1ap) va chi trinh bay céc gia tri > 50%.
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tii nam 2014 dén
ndm 2020 tai mot s6 vung trong cdy an qua cd mui
¢ Cao Béng.

I KET QUA VA THAO LUAN

3.1. Phan 1ap ndm Phytophthora giy bénh thoi ré,
chay gom trén cay an qua c6 mii tai Cao Bang

Tu 375 mau dat, mo ciy, mo ré thu thép tai cac
vuon bi bénh thoi ré, chdy gom tai cac huyén Tra
Linh, Hoa An, Phuc Hoa, Nguyén Binh va Thach
An da phan lap dugc 142 méu ndm Phytophthora.
Ty 1é mau ndm Phytophthora phan 1ap dugc tu datla
cao nhat (chi€ém 59,2%); tii mo cay bi bénh la 33,6%
va tui ré cay bi bénh la 20,8%. Co t6i 72% mau dt,
40% mau mo cay va 28% mau mo ré phén l4p tai
huyén Tra Linh xac dinh dugc ndm Phytophthora
(Bang 1). Két qua nay cho thdy, Tra Linh la ving
bi bénh théi ré, chdy gom ning nhit tinh Cao
Béng va sy tich liiy ciia nguon bénh trén cac vuon
cdy an qua c6 mui ty 1é thuén véi s6 cay bi nhiém
bénh trén vuon. Nhan dinh nay ciing pht hgp véi
két qua khao sat bénh théi ré, chay gom trén cay
quyt Tra Linh (Nguyén Thi Bich Ngoc va ctv., 2016).

Bang 1. Két qué phén l4p ndm Phytophthora tai viing cdy an qua c6 mui tai Cao Bang

Déi tugng | Dia diém ’ ~M?lu dat ’ ~M(A) cay - Mo ré T(AingAsé tnﬁu
cly thu mau S0 mau phc?n Tilé¢ | Sé mau phc?n Tilé¢ | Sé mau phc?n Tile phan 15;1P
lap dugcndm | (%) | lap dvgc ndm | (%) | ldp dugc ndm | (%) dugc ndm

Quyt Tra Linh 18 72 10 40 7 28 35
Cam, quyt |Hoa An 15 60 8 32 6 24 29
Quyt Thach An 12 48 7 28 5 20 24
Quyt Nguyén Binh 13 52 8 32 4 16 25
Budi Phuc Hoa 16 64 9 36 4 16 29

Téng 74 59,2 42 33,6 26 20,8 142

Ghi chil: S6 mau thu thdp tai 1 diém la 25 mau x 3 loai mau (ddt, mo cdy, mo ré).

3.2. Xac dinh ndm Phytophthora gay hai trén cay
an qua c6 mui tai Cao Bang

Dua trén dic diém hinh thai vd mau sic tan
nim, 142 nguén nam phan lap dugc chia thanh 3
nhom khac nhau; chon dai dién 10 mau phan lap
tti 3 loai cay dn qua c6 mui khac nhau (ky hiéu nhu
sau: mau Phyt-01, Phyt-02, Phyt-03, M1, M2 phén
lap tii giong quyt Tra Linh; mau Phyt-04, M3, M4
ti giong cam Trung Vuong; M5, M6 tii giong busi
Phuc Hoa) d€ xac dinh loai Phytophthora.
3.2.1. Xdc dinh loai Phytophthora dva vao ddc
diém hinh thdi ndm

Trén moi truong PDA, tan nidm Phyt-01 va
Phyt-02 ¢6 mau trang, s¢gi ndm trong sudt, khong
vach ngan, it phan nhanh va hoi phinh lén & vi tri
phéan nhdnh, canh bao tu it phan nhanh, c6 cac boc
bao tl dinh trén canh bao t; boc bao tl thuong cé
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num, hinh elip, hinh triing, nhung phd bién dang
qua 1&; kich thudc boc bao i 42,6 - 77,2 um x 24,6
- 40,3 um, boc bao tli c6 cudng ngan, kich thude
tti 3,6 dén 4,8 um. Theo khéa phan loai ctia Erwin
va Ribeiro (1996), hai mau Phyt-01 va Phyt-02 c6
hinh thai tuong tu loai Phytophthora palmivora
(Hinh 3, Hinh 4A, D).

Trén moi trudng V8, tdn ndm ctia cic mau M1,
M2, M3, M4, M5 va M6 c6 mau trang va hong, sgi
ndm bong vao giai doan thanh thuc, khong vach
ngan, phan nhanh; boc bao ti hinh elip, hinh
triing, hinh qua chanh va dang méo, khong déi
xting, dugc sinh ra ti doan cudi hodc gitia canh
bao ti, co 1 - 2 ndm; kich thudc boc bao tu ti 24,6
- 40,3 um x 8,6 - 16,3 um. Cac dic di€ém hinh thai
sgi ndm va boc bao ti clia cdic mau M1, M2, M3,
M4, M5 va M6 tuong tu nhu mo ta cua Erwin va
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Donald (1983); Erwin va Ribeiro (1996) vé nim
Phytophthora citrophthora (Hinh 3, Hinh 4B, E).
Trén moi trudng PDA, tdn ndm ctia cdc mau
Phyt-03 va Phyt-04 c6 mau tring, dang bong; sgi
nidm trong sudt, khong vach ngan, hoi phinh 1én;
bocbao tli dang hinh cau, hinh triing, c6 nam. Kich

A% PDA
P. palmivora

P. citrophthora

thudcboc bao tii tir 15,2 - 46,8 um x 14,5 - 38,3 um.
Khong ghi nhan dugc su xuat hién cta hau bao tu
trong cac mau quan sat. Theo khéa phan loai ctia
Erwin va Ribeiro (1996), dic diém mau Phyt-03
va Phyt-04 tuong tu loai Phytophthora nicotianae
(Hinh 3, Hinh 4C, F).

P. nicotianae

Hinh 3. Hinh théi tdn ndm P. palmivora, P. citrophthora, va P. nicotianae
trén moi trudng nudi cdy nhan tao (sau 7 ngay, 28°C)

Quan sét trén kinh hién vi cho thdy, hé sgi ndm
khong vach ngén, ¢6 dang canh céy ndi 1én tling cum,
hinh thanh nhiéu u nho. Boc bao tt ¢4 hinh c4u, hinh
elip, hinh triing c6 khi dang hinh thang léch. Boc bao

tt ¢6 ti mot dén 2 nim 16 rang, dinh trén dinh sgi
nam. Boc bao tt dong trudng thanh phdéng bao tu
dong (zoospore) thong qua 16 ha, bao ttt dong cb 2
16ng roi & 2 dau, kich thuéc nho 7 - 10 pm.

Hinh 4. Ba loai ndm Phytophthora trén cy dn qua c6 mui tai Cao Bing

Ghi chui: A: Sgi ndm P. palmivora; B: Sgi ndm P. citrophthora; C: Sgi ndm P. nicotianae; D: Bdo tii ndm P. palmivora;
E: Bao tit ndm P. citrophthora; D: Bao tit ndm P. nicotianae.

3.2.2. Xdc dinh loai Phytophthora dva trén phdn
tich trinh ty viing ITS

dugc khuéch dai bang cdp moéi ITS4 va ITS5. San
phdm PCR, kich thuéc ~ 0,8 kb, dugc tinh chiét
tu agarose gel va dugc giai trinh tu truc tiép ca hai

Dé xdc dinh chinh xdc tdc nhin giy bénh théi o .
chiéu bang mo6i ITS4 va ITS5 (Hinh 5).

ré, chdy gom, 10 mau nidm (Phyt-01, Phyt-02,
Phyt-03, Phyt-04, M1, M2, M3, M4, M5 va M6) da
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Hinh 5. PCR nhéan vung ITS ctia cic mau Phytophthora bang cdp moéi ITS4 va ITS5
Ghi chii: Cdc giéng tir 1 - 10: mdu Phyt-01, Phyt-02, Phyt-03, Phyt-04, M1, M2, M3, M4, M5 va M6, tuong iing. M

la thang DNA 1 kb (Thermo).

San phdm PCR cua 2 mau Phyt-01 va Phyt-02
c6 kich thudc 1a 795 bp, c6 mic tuong dong 100%
v6i nhau va c¢6 do tuong dong 99,9% véi trinh tu
vung ITS cta loai P. palmivora c6 ma s6 GenBank
MT052675, MK500842, MH401199, MF370566 va
MG434772 (Bang 2). Céy phat sinh dugc x4y dung
bang phuong phdp Neighbor-Joining trong phan
mém MEGA X st dung trinh ty viing ITS ciia mau
Phyt-01 va Phyt-02 va 30 trinh ty vung ITS cua 15

loai khac nhau thu¢c chi Phytophthora. Két qua cho
thdy, mau Phyt-01 va Phyt-02 cting véi cac mau c6
ma s6 GenBank KP183963, KY197721, KY475630,
AM422704, MW466777, HQ237477, GQ924478,
HQ237480, GU111660, GU111663, GU111661,
GQ131800, MG865561, MG865560, GQ398157 va
MGB865559 tao thanh thudc cum loai P. palmivora
v6i gid trinh bootstrap ctia cum la 99% so véi cac
cum loai khéac (Hinh 6).

87, M Phyto1

P palmivora-KP183963
P palmivora-KY197721

P palmivora-KY475630

P palmivora-AM422704

P palmivora-MWA466777

P palmivora-HQ237477

F palmivora-GQ924478 Cum loai
F"- pa_.fn_r_u{pra-HQzahao  Phytophth
P palmivora-GU111660 palmivora

P palmivora-GU111663

P palmivora-GU111661

P palmivora-GQ131800

P palmivora-MGB865561-T(A1)

P palmivora-MGBG65560

P palmivora-GQ398157

P palmivora-MG865559-T(A2)

P quercetorum-DQ313223-T

P megakarya-HQ261611
P nice

93

91

-

MGBEB5550-T(A1)

P infe 15-P 106850
P megasperma-HQG643281

P citncola-GU259136
P tropicalis-DQ464057-T
P capsici-DQ464056-T
87r P colocasiae-HQ261539
P meadii-AY251649
P botryosa-AF266784
P citrophthora-AF 266785
1 P katsurae-FJ172258

99 P hevea-AF266770

0.020

Hinh 6. Ciy phét sinh dya trén trinh ty viing ITS ctia cdc mau Phyt-01 va Phyt-02
voi dai dién mot s6 loai thudc chi Phytophthora tit GenBank

San phdm PCR ctia 2 mau Phyt-03 va Phyt-04
déu c6 kich thudc bang 824 bp, c6 miic tuong
dong 100% véi nhau; va c6 do tuong dong 99,9%
v6i trinh tu ving ITS cta loai P nicotianae c6
mi s GenBank KR827692, KJ865230, JF792541,
JE792540 va GU111681 (Bang 2). Cay pha hé¢ dugc
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x4y dung tui trinh ty ving ITS ctia mau Phyt-03 va
Phyt-04 véi 25 trinh ty ving ITS ctia 15 loai ndm
khac nhau thu¢c chi Phytophthora. Két qua phan
tich pha hé cho thdy 2 mau Phyt-03 va Phyt-04
cung véi cdc mau cé ma s6 GenBank MH219888,
MW762935, MH219836, GU111666, MK299413,
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MGB865550, KJ494918, KJ494905, KJ494920,
MW892400 va MH290426 tao thanh cum loai
P. nicotianae tach biét so vGi cidc cum loai khéac

thu¢c chi Phytopthora véi gia tri thong ké boostrap
ctia cum bang 100% (Hinh 7).

65 | P -nicotianae-MH219888 3
P _nicotianae-MWT62935

62| ' P nicotianas-MH219836

P .nicolianae-GU111666

P _nicofianae-MK299413

P nicotianas-MG865550-T Cuym loai
i Phtnicolianae-KJ494918 > Phytophthora
P 11494905 nicotianae

100 | | P nicotianae-KJ494920

L |
56 P _nicotianae-MWB92400

74' P nicolianae-MH290426

F 10650

P

ya-HQ261611
MGBE5560-T

P citricola-GU259136

M PRk
| 96 F quercetorum-DQ313223.T

P tropicalis-DQ464057-T
% P capsici-DQ464056-T

P colocasiae-HQ261539
P meadii-AY251649
100\ P botryosa-AF266784
62— P citrophthora-AF 266785

P
1P FJ172258

HOG43281

100

b
0.020

P hevea-AF266770

Hinh 7. Cay phat sinh dya trén trinh ty viing ITS cia 2 mau Phyt-03 va Phyt-04
v6i dai dién ctia mot s6 loai khdc nhau thudc chi Phytophthora tit GenBank

San phdm PCR cta 6 mau M1, M2, M3, M4,
M5 va M6 déu co kich thudc biang 811 bp va cé
muic dong nhat 100% véi nhau, va c6 mtic tuong
dong 99,6-100% vdi trinh ty vung ITS cta loai
P. citrophthora c6 ma s6 GenBank GUI111603,
GU111602, GU111601, GU111600 va GU133066
(Bang 2). Céay pha hé dugc xay dung dua trén ving

ITS cta 6 mau M1, M2, M3, M4, M5 va M6 v6i
20 trinh ty vung ITS cta 13 loai khac nhau thuoc
chi Phytophthora. Cac mau M1, M2, M3, M4, M5
va M6 ndm cung cum loai P. citrophthora véi cac
mau c6 ma s6 GU133066, GU133067, MG865476,
AF266785, GU111602, GU111600, MH401211, va
GU111603 (Hinh 8).

Bang 2. Két qua so sanh trinh ty viing ITS cta 10 mau ndm Phytophthora véi GenBank

« Phén tram doan Miic dong nhat Loai tuong dong trén
STT Ma anh : Ma sd GenBank
ausos so sanh (%) trinh tu (%) GenBank asoLrenban
1 100 99,9 P, palmivora MT052675
2 . 100 99,9 P. palmivora MK500842
Phyt-01 va Phyt- 5
3 02 100 99,9 P. palmivora MH401199
4 100 99,9 P. palmivora MEF370566
5 100 99,9 P. palmivora MG434772
6 99 99,9 P, nicotianae KR827692
7 99 99,9 P, nicoti KJ865230
Phyt-03 v Pyt |
8 04 929 99,9 P, nicotianae JE792541
9 929 99,9 P, nicotianae JE792540
10 99 99,9 P, nicotianae GU111681
11 100 100,0 P. citrophthora GU111603
12 100 100,0 P, citrophthora GU111602
M1, M2, M3, M4, ;
13 . 100 100,0 P. citrophthora GU111601
M5 va M6 .
14 100 100,0 P. citrophthora GU111600
15 100 99,6 P, citrophthora GU133066

Ghi chii: Chi trinh bay 5 trinh ty gdn nhdt cho méi lodi so sdnh.
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=8

99 P citraphthora-GLI1 11600
99 P ertrophihora-MHE01211

98 (~ P. citrophihora-GLN 33068 =,

P. aifrophthora-GU133067
P. gitrophthors-MGBEE4TE.T
ciirophthora-AF 286785

P ctrophihora-GUT11602

P tropicakis-DOAB405T.T

= P cilncols-GU259136

99 |: P. kaiswae-FJ1T2258
P. hevea-AF 286770

99 P
l— P infestans-P10650

T

B HOB43281

80, P. panivora-MGBE5558.T

QI

T

e

P aecas-HOB43146

ﬁL—!T

0.020

HO261611

Hinh 8. Céay phit sinh dya trén trinh ty viing ITS ctia 6 mau M1, M2 M3, M4, M5 va M6
v6i dai dién mét s6 loai thudc Phytophthora trén GeneBank

Nhu véy, cin ci vao két qué phan tich dic diém
hinh théi, trinh tg viing ITS khing dinh cdc mau ndm
phén lap tii cic mau dat, mo ciy va mo ré clia ciy dn
qué c6 mui bi bénh théi ré, chay gobm & Cao Bangla 3
loai P, citrophora, P. palmivora va P, nicotianae.

3.2.3. Két qua lay bénh nhadn tao

Lay nhiém nhan tao dugc tién hanh trén qua
cam Trung Vuong vé6i ca 10 mau ndm thudc 3
loai ndm da dugc xac dinh. Ca 3 loai ndm déu

lay bénh cho qua cam, triéu chiing xudt hién sau
5 - 7 ngay lay nhiém v6i ty 1é bénh do ndm
P. palmivora, P. citrophthora tao ra la 70 - 90% va
do ndm P, nicotianae tao ra la 60% (Bang 3). Vung
qua bi nhiém bénh ¢é mau nau, sau d6 tham den,
vo qua xung quanh vi tri nhiém bénh hoi cting, vét
bénh bi thdi sau 10 - 15 ngay lay nhiém. Toan bo
s6 qua bi bénh do lay nhiém nhén tao déu dugc
tai phan lap va da thu dugc loai ndm dung véi loai
ndm st dung trudc khi lay nhiém.

Bang 3. Két qua lay bénh nhén tao trén qua cam Trung Vuong v6i cic mau ndm

T Mau ndm - Cay ky cha }t)liz fllj: Sﬁl?;jhlﬁy nhi’ﬁt(llgz oh Tllll(:egnl;n Triéu chiing T lli;az ; l)uin
! quyt i}gﬁgﬁj(gﬁ;ﬁ-m) Tra Linh 10 8 > s;/ué iﬁfghdziigild??ggg 80
2| gt ITJ'rg ‘ilﬁlv ‘(’;‘Lyt 02y | Tralinh | 10 7 5-6 | Vétbénhmau nu, den 70
3 quit ?rglf(i):‘}i"(?gi;rt- 03) Tra Linh 10 6 7-8 Vét bénh mau nau nhat 60
4] rfﬁgi%igﬁge(éh 7100 HoaAn | 10 6 7-8 | Vétbénh maunau den 60
s Lot i o | s | s | hmeme
6 qul;;tcéfrrgplfli;h}? &‘z) TraLinh | 10 7 6-7 Vét bénh mau nau 70
7 camgfriigpvhfihgrzg iM 3) Hoa An 10 9 5-7 Vét bénh mau nau den 90
8 Cam?}fézgpc;hggg (a) | HoaAn |10 8 5-6 Vét bénh tham nau 80
9 b ugi ;ZSIZ T&Z?MS) Phuc Hoa 10 7 5-6 V&t bénh mau nau nhat 70
10 bu{;i’;ﬁffc’ };’;‘;T?M g | PhucHoa 10 8 5-6 | Vétbénh maunau den 80
11 béi chiing 10 0 - Vo qua binh thudng 0
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Két qua lay nhiém nhan tao trén cidy cam  bénh vdi ty 1é cay bi bénh dat 80 - 100% sau 27 - 30
non cing xac dinh ca 3 loai ndm P. palmivora, P ngay lay nhiém (Bang 4).
nicotianae va P. citrophthora déu c6 kha nang lay

Bang 4. Két qua lay bénh nhén tao trén cay cam Trung Vuong v6i cdc mau ndm

Mau nim & Piadiém | SOcaylay S6cay | Thoigian A 1 Tilé tai
T ciy kf chi thuthip | bénh | mhiémbénh bénh | meuching | ap (%)
P, palmivora - o 1 o
1 Lo Tra Linh 5 4 27 -29 | Vét bénh mau niu 80
quyt Tra Linh (Phyt-01)
P, palmi -
2 L patmivora Tra Linh 5 5 28-30 | Vétbénh maunau,| 100
quyt Tra Linh (Phyt-02)
P, nicotianae - s 1A A
3 Tra Linh 5 5 27 -29 | Vét bénh mau niu 100

quyt Tra Linh (Phyt-03)

P, nicotianae - . 1 A
4 Hoa An 5 4 27 -29 | V&t bénh mau nau 80
cam Trung Vuong (Phyt-04)

P, citrophth - y
5 citrophtniora Tralinh | 5 5 2830 | Vétbénhmaunau 100
quyt Tra Linh (M)
P, citrophthora -
6 - citropnthora Tra Linh 5 4 27-30 | Vét bénh mau nau 80
quyt Tra Linh (M2)
) ci - Vét bénh mau nau,
; P, citrophthora Hoa An 5 5 28.30 | V€ en. mfu néu 100
cam Trung Vuong (M3) bi thoi
P, citrophthora - . Vét bénh mau nau,
8 Hoa An 5 5 27 -29 e 100
cam Trung Vuong (M4) bi thoi
P, citrophthora -
9 - cltropnthora PhucHoa | 5 5 28-30 | Vétbénhmaunau| 100
budi Phuc Hoa (M5)
P, citrophthora -
10 - ctrophitnora PhucHoa | 5 5 28-30 | Vétbénhmaunau | 100
budi Phuc Hoa (M6)
Than ciy binh
11 D6i chiing 5 0 . an cay b 0
thuong

Tai cdc diém lay nhiém, mo cay bién mau niu,  c6 hién tugng chdy gom. Bén trong l6p v bi bénh,
6 hinh dang khong r6 rang, doan thén phia trén  phén g c6 nhiing mach mau den, mot s6 céy ré bat
hay phan goc sat mat dat noi ndm xdm nhap bithdi,  dau bi thoéi, tham den (Hinh 9).

Hinh 9. Lay bénh nhén tao bang phuong phap ap thach cdc miu ndm 1én cdy cam Trung Vuong
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Két qua phén lap, dinh danh nidm, lay bénh
nhan tao trén qua, than va tai phan lap ndm cho
thdy 3 loai ndm P. palmivora, P. nicotianae va
P. citrophthora 1a tdc nhan gy bénh thdi ré, chay
gom trén cdy an qua c6 mui tai Cao Bang. Két qua
nghién ctu truéc day ctia Dang Vu Thi Thanh
va cong tac vién (2004); biang Vi Thi Thanh va
codng tac vién (2010) da xac dinh hai loai ndm
P, nicotianae va P. citrophthora la tdc nhan gay bénh
thai ré, chay gom céy an qua c¢6 mui & Viét Nam.
Nhu vay, P. palmivora trong nghién ctiu nay dugc
xac dinh la tac nhan gay bénh théi ré, chay gom
trén cy an qua cé mui tai Cao Bang.

3.3. Xac dinh dic diém sinh hoc ctia cic loai nAm
gy bénh thdi ré, chay gom trén ciy an qua cé
mui tai Cao Bang

3.3.1. Anh huéng cia nhiét do dén sinh trudng va
khad nang hinh thanh boc bao tii ciia 3 lodi ndm
Phytophthora

Ba mau P. palmivora Phyt-01, P. nicotianae Phyt-
03 va P. citrophthora M2 dai dién cho 3 loai ndm
P. palmivora, P. nicotianae va P. citrophthora da dugc
lya chon, nudi cdyriéng biét trong moi trudng PDA,
pH 6,5 & cac diéu kién nhiét do tu 5 - 40°C dé xac
dinh kha nang sinh trudng va phat trién, dong thoi
nuoi cdy trong cac diéu kién nhiét do ti 10 - 35°C
dé€ xac dinh kha ning hinh thanh boc bao tu. Loai
P. palmivora sinh trudng, phat trién trong khoang
nhiét d6 20 - 30°C, va nhiét d¢ thich hgp nhit cho
san sinh boc bao tti 1a 25°C. Loai P, nicotianae sinh
trudng, phat trién trong khoang nhiét d¢ 15 - 35°C,
va nhiét d¢ thich hgp nhit cho san sinh boc bao tu
1a 30°C. Loai P, citrophthora sinh trudng, phat trién
trong khoang nhiét d6 15 - 25°C, nhiét d6 thich
hgp nhat cho san sinh boc bao tt la 20°C. Két qua
nghién ctiu da chi ra sy khac biét vé diéu kién nhiét
d6 thich hgp cho su sinh trudng, phat trién ctia cac
loai ndm gay bénh thdi ré, chdy gom lam co s& xac
dinh thoi diém géy hai nidng ctia tling loai ndm trén
dong rudng.
3.3.2. Anh huéng ciia pH dén sinh triéng ciia ndm
Phytophthora

Chon dai dién 3 loai ndm P. palmivora Phyt-01;
P. nicotianae Phyt-03 va P. citrophthora M2, nuoi
cdy riéng biét trén moi truong PDA & diéu kién
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nhiét d¢ 25°C trong cac diéu kién pH bién dong ti
4,5 - 8, két qua xac dinh kha nédng sinh trudng va
phat trién cua 3 loai ndm Phytophthora cho thiy:
Ca 3 loai Phytophthora déu c6 thé sinh trudng, phat
trién trong khoang pH 4,5 - 8,0 tuy nhién pH 6,0
- 7,0 1a thich hgp nhat cho su sinh trudng va phat
trién ctia ca 3 loai.
3.3.3. Anh hudng ciia moi truong nuéi cdy dén
sinh truéng cua ndm Phytophthora

Nuoi cdy riéng biét 3 loai ndm P, palmivora Phyt-01;
P nicotianae Phyt-03 va P. citrophthora M2 &
diéu kién nhiét do 25°C trén 6 loai moi trudng
khac nhau c6 pH 6,5. Két qua cho thay, ca 3 loai
P. palmivora, P. nicotianae va P. citrophthora déu c6
thé phat trién trén 6 loai méi trudng nuodi cdy, phat
trién kém nhét trén moi truong PSA, phat trién tot
nhdt trén moi trudng V8A. Co 3 loai moi trudng
PDA, CRA va V8A la thich hgp cho ca 3 loai ndm
phat trién.

IV.KET LUAN

- Tt 375 mau dit va caic mau cam, quyt, budi
bi bénh théi ré chay gém thu thép tai Cao Béing
da phén lap dugc 142 mau ndm Phytophthora spp.,
trong do6 chon dai dién 10 mau ndm giy bénh trén
3 loai cay ky chti la cam, quyt va budi. Dya trén dédc
diém hinh thai, két qua giai trinh ty vung ITS va
két qua lay nhiém nhén tao da xac dinh dugc 3 loai
nam P. palmivora, P. nicotianae va P. citrophthora 1a
tdc nhan gay bénh thoi ré, chdy gom trén cay dn
qua c¢6 mui tai Cao Bang.

- Ndm P palmivora sinh trudng, phét trién
va hinh thanh boc bao t& thich hgp nhit &
nhiét d6 25°C, ndm P nicotinanae 1a 30°C nim
P, citrophthora phat trién t6t nhét & nhiét do 20°C.
Moi truong V8A, CRA va PDA, khoang pH tti 6 - 7
thich hgp cho su phét trién ctia ca 3 loai.
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Identification of Phytophthora spp. causing root rot, gum disease of citrus
in Cao Bang province
Nguyen Nam Duong, Ha Minh Thanh, Nguyen Thi Bich Ngoc,
Ngo Thi Thanh Huong, Vu Duy Minh, Ha Viet Cuong, Pham Bich Hien
Abstract

In recent years, Citrus spp. has been the most popular and economically valuable crop in Cao Bang province,
however, root rot and gum disease have caused serious damage and reduced yield in all regions of the province.
The purpose of this study was to identify and characterize the causal pathogen isolated from the soil, root and plant
tissue samples of orange, mandarin and pomelo. Based on the morphological characteristics, artificial infection
and the sequence analysis in the ITS region, 3 fungal species including Phytophthora palmivora, P. nicotianae and
P, citrophthora were identified as the pathogens responsible for the root rot, gum disease on citrus in Cao Bang. The
media V8, CRA and PDA at pH 6.0 - 7.0 were suitable for growth and development of all 3 species P. palmivora,
P nicotianae and P, citrophthora. The optimal temperature for the growth and development of P. palmivora was 25°C,
for P, nicotinanae was 30°C, and for P, citrophthora was 20°C. The optimum pH for growth ranged from 5.0 - 6.0 with
maximum growth at 5.5. The findings of the present study are the important scientific basis for further study on
effective and sustainable management of the root rot, gum disease on citrus in Cao Bang province.

Keywords: Citrus, Phytophthora citrophthora, Phytophthora palmivora, root rot, gum disease
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KHA NANG SUDUNG TO HQP VI SINH VAT POI KHANG CB-1
PHONG TRU BENH THOI RE CHAY GOM DO NAM Phytopthora
TREN CAY AN QUA CO MUI TAI CAO BANG
Nguyén Nam Duong', Ha Minh Thanh', Nguyén Thi Bich Ngoc!,
Ng6 Thi Thanh Huong', Vit Duy Minh', Ha Viét Cuong?, Pham Bich Hién*

TOM TAT

T6 hop vi sinh vat d6i khang CB-1 dugc st dung dé danh gia kha ning kiém soat ndm Phytophthora, han
ché bénh thdi ré, chay gobm gay hai trén ciy dn qua ¢ mui & Cao Bang. Sau 6 thang xu ly v6i CB-1, hiéu luc
ki€ém soat ndm Phytophthora (dat 73,1% trén cay cam, 57,9% trén cay quyt) tuong duong hiéu lyc ciia mot s6
ché phdm sinh hoc dang dugc khuyén cdo st dung phong trii bénh cay (Phyto-M, Actinovate 1SP, SH-BV1 va
Trico PHCT). Sau 9 thang xt Iy vudn quyt bi nhiém bénh & mic nhe, hiéu qua phong trit ndm bénh ctia CB-1
dat 71,8%. CB-1 0 v6i phén hiiu co r6i bon tryc tiép hay hoa nudc tuéi cho cay 3 1an vao cac thai gian sau khi
thu hoach, trudc va sau muia mua c6 hiéu qua phong trit bénh dat 79,3%. St dung CB-1 két hop véi cit tia, vé
sinh vuon va bon phéan hgp ly cho hiéu qua han ché nim cao nhat.

T khoa: Cay an qua c6 mui, ndm Phytophthora, bénh thdi ré chay gom, t8 hgp vi sinh véat d6i khang

I. PAT VAN BE

Bénh théi ré, chay gom do nim Phytophthora la
mot trong cac bénh gy hai nghiém trong nhat trén
cac loai cay dn qua. Nam gay hai trén cac bd phan
va trong su6t thoi gian sinh trudng ctia cay dac biét
la trong diéu kién ndéng 4m, khi bi bénh céy sinh
trudng kém, bénh nang dan dén cay rung 13, héo ra
va chét (bang Vi Thi Thanh va ctv., 2004; Graham
and Feichtenberger, 2015).

Bénh théi ré, chay gom c6 thé lam gidm ning
sudt cay an qua c6 mui ti 15 - 20% dong thaoi lam
giam chét lugng qua. Trong nhiéu ndm, viéc phong
chong bénh do ndm Phytophthora chu yéu la su
dung goc ghép chdong chiu bénh cuing véi céc loai
thudc hda hoc vi mang lai hiéu qua nhanh chong
trong trudng hgp bénh phat trién manh (Pham Thi
Ngoc Dung va ctv., 2015; Nguyén Thi Bich Ngoc
va ctv.,, 2016). Do tac nhan gay bénh ton tai duéi
dang bao tu trong dat va tan du trong qua trinh
canh tac nén st dung thudc héa hoc khong dem
lai hiéu qua lau dai ma con dan dén cac tac dong
xdu d6i v6i mai trudng. Phong trit bénh téng hop
la bién phap quéan ly hiéu qua nhéit déi véi bénh
do ndm Phytophthora géy ra trén céy trong do c6
su két hop chit ché gitia cic yéu t6 co ban d€ quan
ly bénh d6 1a: ky thuat canh tac, tao giong khang,
phong trui sinh hoc, phong trti héa hoc trong dé xu

thé phong trii sinh hoc dugc quan tam nghién ctiu
(David and André Drenth, 2004; Ha Minh Thanh
va ctv., 2013).

Ké thtia cac két qua ctia Vién Bao vé thuc vat
trong nghién ctiu phan 1ap, tuyén chon, dinh danh
va xay dung quy trinh tao t6 hgp vi sinh vat CB-1
doi khang v6i ndm Phytophthora, nhém nghién ctu
thuc hién dédnh gid kha nang st dung t6 hgp vi sinh
vat doi khang CB-1 trong phong chéng bénh thoi
ré, chay gom trén cdy an qua c6 mui tai Cao Bang
nham dua ra cdc bién phdp quan ly bénh an toan va
hiéu qua céc loai ciy an qua c6 mui ddc san cua dia
phuong ciing nhu phuc vu san xuét bén viing cho
cac vung trong ciy an qua c6 mui ¢ Viét Nam.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, doi tugng nghién ciiu

Mot s6 vuon cam quyt tai tinh Cao Bang (vudn
quyt 10 tudi tai huyén Tra Linh; viudn cam 7 - 8 tudi
tai huyén Trung Vuong, va vudn cam 10 tudi tai
huyén Hoa An).

Ba loai ndim Phytophthora palmivora Phyt-01;
Phytophthora nicotianae Phyt-03 va Phytophthora
citrophthora M2 gay bénh thoi ré chay gom trén cay
dn qua c6 mui tai Cao Bang do Vién Bao vé thuc vat
phén lap va dinh danh.

! Vién Bao vé thuc vat;

2 Hoc Vién Nong nghiép Viét Nam;

3Vién Khoa hoc Nong nghiép Viét Nam;

* Téc gia lién hé: E-mail: bichhienvaas@gmail.com
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