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Article info Abstract:

Orchid growing activities are popular in Vietnam, especially Dendrobium
anosmum. In Thai Nguyen, orchid gardens often have canker disease on D.
Received:10/06/2022 . . . .
anosmum plants. In this study, fungal composition belonging Fusarium genus
Revised: 15/07/2022 was isolated from diseased leaf and root by baiting method. Typical symptoms
are sores on the stem, leaves turn yellow, wilt, dry and die. The morphology,
Accepted: 01/08/2022 taxonomy and pathogenicity of the pathogens causing canker disease were
investigated in orchids in Thai Nguyen city, Vietnam. From ITS1 and ITS4

sequence analysis, Fusarium proliferatum was identified as the pathogen

causing canker disease in D. anosmum. This species was pathogenic in

Keywords: inoculation trials using seedlings. They cause canker diseases commonly in

Canker disease, Thai Nguyén city, so further research is needed to manage the disease.
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Théng tin bai viét Tém tit

Hoat dong gay tréng hoa lan dang phat trién manh & Viét Nam, dic biét 1a

lan Phi diép. Tai Thai Nguyén, cac vuon trong hoa lan thuong xuyén xuét

Ngay nhan bai: 10/06/2022

Ngay svta bai: 15/07/2022

hién bénh loét than trén cay hoa lan Phi diép. Nghién cru ndy nham mo ta
ddc diém hinh thai, dinh loai va tinh gdy bénh cta cac chung nim thudc

chi Fusarium gay bénh loét than phan lap tir cay hoa lan bi bénh tai Thai

Ngay duyét dang: 01/08/2022

Nguyén. Triéu ching dién hinh 14 trén than c6 vét loét, 1a cdy chuyén vang,

héo, kho va chét. Két qua giam dinh bang phuong phap chi thi phan tir voi

viée str dung cdp moi ITS1 va ITS4 di x4c dinh cac miu ndm gay bénh loét

than hoa lan thudc loai Fusarium proliferatum. Nam F. proliferatum giy

T khoa:

Bénh loét than, Hoa lan,
Fusarium proliferatum,
Phi diép.

dich bénh.

bénh khi gay bénh nhan tao trén cdy con. Chiing gay bénh phd bién trén
céc vuon lan & Thai Nguyén, do dé cin c¢6 cac nghién ciru sém dé quan 1y

1. D3t van dé

Trong nhitng ndm gan day hoa lan ngay cang duoc
wa chudng khong chi vi gia tri thim m§y ma con c6 gia
tri kinh té cao, dwgc nhiéu nha vuon suu tam va gay
tr(“)ng. Hoa lan (Orchids) 1a mdt ho thyc vat 16n nhét
v6i khoang 25.000-30.000 loai thude khoang 600-800
chi va chiém hon 10% tong sb cac loai hoa trén toan
thé gidi [6], [14]. Hoa lan phan b rong khip & nhidu
qudc gia, trong d6 Viét Nam dd ghi nhan hon 750 loai
[2], [3]. Trong nhitng nim qua, hoat dong trdng hoa
lan ciing da phat trién rit manh & Viét Nam [16]. Hoa
lan Phi diép 1a loai c6 gia tri thAim m¥ va kinh té cao,
nén dugc nhidu nha vuron suu tim va gay trong. Chinh
su phat trién 0 at va thay doi diéu kién song da giy
ra mot s6 loai sau bénh hai 1am anh huong t6i sinh
truong va phat trién cia cdy lan, gay thiét hai kinh té
cho nha vuon.

28]

Bénh hai hoa lan chu yéu gdy ra béi ndm, virus va
vi khuan; nhu vi khuan Enterobacter cloacae giy thbi
nhiin trén cac loai hoa lan Calanthe discolor, C. furcate,
Habernaria radiata, Miltonia sp. va Phaius minor [17],
vi khuén Burkholderia gladioli giy thbi nhiin trén cac
loai Dendrobium spp., Oncidium spp., Miltonia spp.
[11]. Vi khuan Erwinia chrysanthemi gy thbi nhiin phd
bién trén hoa lan hd diép va denro [1], [13], [12]. Vi
khuén E. carotovora gy thdi nhiin hoa lan Dendrobium
sp., Mokars sp. Oncidium sp. va Phalaenopsis sp. & TP.
Ho6 Chi Minh [8], trén hoa lan ho diép Phalaenopsis sp.
tai Ha Noi, trén dia lan Terrestrial cymbidium & Sapa
[7], [18]. Vi khuén Pantoea ananatis 1a nguyén nhan
gdy bénh thdi 14 trén hoa lan Hoang nhan, Tam béo sic
tai Hoa Binh [4].

Hién nay, bénh loét than trén cay hoa lan ngay cang
ph6 bién tai cac vuon lan trong ca nudc, dac biét 1a loai
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hoa lan Phi diép. Bai bao nay trinh bay két qua nghién
ctru nguyén nhan, xac dinh sinh vat gay hai hoa lan Phi
diép tai Thai Nguyén tir d6 c6 nhimng khuyén cdo phong
trir hiéu qua.

2. Vit liéu va phwong phap nghién ciru

2.1. Vat li¢u nghién ciru

- MAu bénh loét than trén cay hoa lan phi diép thu
tai cac nha vuon ¢ Thai Nguyén.

- L4, cay hoa lan phi di¢p khde manh.
2.2. Phuwong phdp nghién ciru

- Phuong phap thu mau hoa lan bi bénh loét than
trén cay lan

Thu céc mau hoa lan bi bénh loét than tai cac vuon
trong lan tap trung va ho gia dinh tai Thai Nguyén. Tién
hanh thu tai 10 vuron, mdi vuon thu 5 mau than ciy bi bénh.

Céc mau cdy bi bénh dugc bao quan trong cac thi
gidy, dwoc ma hoa 16 rang, trong didu kién nhiét do tir
24-26°C, sau d6 dwa vé phong thi nghiém dé phan lap
nam gay bénh.

- Phwong phap phdn lap sinh vat gay bénh

Phén 1ap ndm Fusarium gdy bénh tir cac mau cay
bi bénh bang phwong phap biy 4m, ciy chuyén cic thé
mang bao tir hitu tinh trén méi trudng PDA ¢ bd sung
khang sinh Streptomycin.

Trong vong 48 gio sau khi phan 1ap, tién hanh thuan
khiét cac mau ndm bang cach cdy dinh sinh truong soi
nam sang moi truong PDA méi.

- Phuwong phap xdc dinh tinh gdy bénh cua cac
chiing ndm

Cay giéng duoc nhan Kie tir cing ngudn ciy me,
dam bao tinh dong nhét cho thi nghiém. Panh gia tinh
gdy bénh trén cay con dugc thuc hién theo phuong
phap ciia O’Gara va dong tac gia (1997) [15] c¢6 diéu
chinh, cu thé nhu sau: St dung cdy lan phi diép 1 nam
tudi. dung dao vat l6p vo dai 0,8 cm & gitra than, duc
mot miéng moi truong duong kinh 0,5 cm co chira
soi ndm Gp vao vét thuong, dit bong Am phia ngoai
va dung parafin boc kin. M&i mau nim thi nghiém gy
bénh cho 10 cay, lap lai 3 lan. Nuoi ciy di nhiém bénh
trong 16ng c6 phu nilon cach ly, cham soc hang ngay
va tuéi du 4m.

Sau 20 ngay, tién hanh kiém tra va do chiéu dai vét
bénh. Phan cip kha nang gy bénh dya vao chidu dai
ctia vét bénh (L) v&i 5 cap, cu thé nhu sau: L =0 cm
(khong gay bénh), L <5 cm (gdy bénh yéu), 5 cm <L <
10 cm (gdy bénh trung binh), 10 cm <L < 15 cm (gay
bénh manh), L > 15 cm (gay bénh rat manh).

Cép bénh trung binh (DI) dugc xé4c dinh theo cong
thirc: DI = ([Ini x vi)/N

Trong d6: ni. s6 cdy bi hai & cdp bi bénh i; vi. tri s6
clia cap bi bénh thir i; N. tong s6 cay

Dura trén cip bénh trung binh (DI), mirc d6 bi bénh
duoc xac dinh nhu sau: DI = 0 (khong gay bénh); 0
< DI < 1 (gay bénh yéu); 1 < DI < 2 (giy bénh trung
binh); 2 < DI < 3 (gay bénh nang); 3 < DI <4 (gay bénh
rat ning).

- Phuong phap dinh danh sinh vat gay bénh

Phirong phdp nghién cieu ddc diém hinh thai: Mo
ta ddc diém hinh thai cac giai doan phat trién cia cac
mau nim gy bénh. M6 ta cac dang bao tir ctia nam trén
kinh hién vi quang hoc Olympus BX50. Xac dinh tén
khoa hoc cac mau sinh vat gay hai béng khoa phan loai
[10], [19].

Phirong phdp dinh danh sinh vat gay hai bang chi
thi phan tir: Tach ADN: Sinh khéi duoc chia nho va dua
vao 6ng eppendorf 1.5 ml da bd sung 500 pl 2xSSC.
Lic déu va u ¢ 99°C trong 10 phit. Ly tam 13.000
vong/phut trong 2 phiit. Hat bo phan dich va tién hanh
rira té bao 1 lan bang nudc cét vo trang. Thém khoang
100 pl hat thuy tinh c¢6 duong kinh 0,2 - 0,5 mm (Roth,
brrc), 100 pl dung dich phenol/chloroform (ti 1€ 1:1) va
100 pl nudc ct vo tring. Lac & 1.400 vong/phit trong
10 phtt trén may Thermocomfort (Eppendorf, Ptic) sau
d6 ly tam 13.000 vong/phut trong 10 phit. Liy phan
dich trong phia trén c¢6 chira ADN lam khuon cho phan
g PCR. ADN sau khi tach chiét duoc gitr ¢ -20°C.

PhandoanrADNcuavisinhvatdugckhuyéchdaibang
cac moi ITS1 (5°-TCCGTAGGTGAACCTGCGG-3)
va ITS4 (5’-TCCTCCGCTTATTGATATGC-3’), trén
thiét bi C1000 TouchTM Thermal Cycler (Bio-Rad,
M§¥) v6i chuong trinh nhiét dwoc thiét 1ap v6i pha bién
tinh & 94°C trong 3 phut ké tiép 1a 30 chu ky nhiét
(94°C trong 30 giay, 52°C trong 30 gidy va 72°C trong
1 phut). Qua trinh khuyéch dai dwoc hoan tat ¢ 72°C
trong 10 phat va sau d6 san pham PCR duoc biao quan
o 10°C.

San pham PCR sau khi khuyéch dai dugc phan tich
trinh tur tai hang 1st BASE (Malaysia). Cac chudi ADN
duoc so sanh véi co s¢ dit ligu ciia GenBank thong qua
giao di¢én tim kiém BLAST nucleotide-nucleotide dit
tai National Center for Biotechnology Information,
Bethesda, My. Cac chudi lién quan dugc chuyén tai vé
sau d6 xir Iy bang phan mém BioEdit [9].

- Phirong phap xir Iy s6 liéu:

S liéu dwoc xir Iy bang phin mém GenStat 12.1 dé
phan tich sy sai khac cac chi tiéu thong ké.

3. Két qua va thao luin
3.1. Tri¢u chirng ciia bénh loét than trén cdy lan

Trén than co vét loét, mau sic tai vét loét thuong
dam hon xung quanh. Khi méi bi bénh, vét loét kho bi
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phat hién, sau d6 mau chuyén vang, vang dam rdi niu
va nau den. Sau khi cay bi bénh, 14 cay s€ bi chuyén
mau vang, 14 héo, doan than phia trén vét bénh ciing bi
héo, kho va chét. Két qua thu mau bénh tai 10 vudn hoa
lan tai Thai Nguyén thu duge 50 mau than bi bénh loét
than voi ty 1€ bi bénh tir 10-20%.

Hinh 1: Cay hoa lan Phi di bi bénh loét than

3.2. Két qud phan lip

Tir cac mau cay bi bénh thu duge ngoai hién truong
da phan lap va thuan khiét dugc 8 mau ndm. Dua vao
ddc diém hinh thai va kha ning sinh truéng cua cac
chung ndm c6 ddc diém hinh thai gidng nhau soi min,
mau tring dén trang sira, sinh truong kha cham trén moi
truong PDA.

3.3. Tinh gdy bénh

Két qua cho thay tinh gdy bénh cia 8 chung nim va
1 cong thirc dbi chimg (st dung méi trudng PDA) khi
gdy bénh nhan tao trén cay lan Phi diép c6 sai khac ro
v6i P < 0,001

Bang 1: Tinh giy bénh ciia cic chiing nim trén cay

N Yy £ Kha ning ga
Chiing Chi s0 bénh bénl% gy
TN1 2,33 Manh
TN3 1,55 Trung binh
TN4 3,76 Rét manh
TN11 2,56 Manh
TN12 0,71 Yéu
TNI13 1,24 Trung binh
TN14 3,44 R4t manh
TN33 0,45 Yéu
Dbi chimg 0,00 Khong
Lsd 0,18
Fpr <0,001

Dua trén cp bénh trung binh (DI), mirc d6 bi bénh
dugc xac dinh nhu sau: 2 ching gdy bénh rit manh
(TN4 va TN14), 2 ching gay bénh manh (TNI1 va
TN11), 2 ching gay bénh trung binh (TN3 va TN13) va
2 chiing gay bénh yéu (TN12 va TN33).

30|

a) b) c)

Hinh 2: Cay hoa lan Phi diép sau khi gdy bénh 20 ngay
a. ching TN14 gay bénh rat manh; b. ching TN33
gdy bénh yéu; c. di chimg

Nhimng dic diém nay gan gidng vdi triéu chimg thdi
nhiin trén cac loai hoa lan HO diép da dugc mo ta, [1],
[13], [12]. Tuy nhién, vét bénh trén than Phi diép c6 xu
hudng kho va rd vét loét hon so véi triéu chimg bénh
théi nhiin trén cac loai hoa lan H) di€p, Hoang nhan va
Tam bao séc da duoc mé ta [8], [18], [4].

Trong nhitng nghién ciru trén thé giGi, cac loai vi
khuan da dugc nghi nhan 1a nguyén nhan gay bénh thoi
14 hodc thdi nhiin trén cac loai hoa lan nhu vi khuan
Enterobacter cloacae [18], Burkholderia gladioli [11]
va Erwinia chrysanthemi [1], [12],... O Viét Nam, vi
khuan Erwinia carotovora di dwgc xac dinh 1a mot
trong nhirg nguyén nhan gay théi nhiin hoa phong lan
& TP. H5 Chi Minh [8], Ha Noi [18] va dia lan & Sapa
[7]. Nghién ctru cua lan dau ghi nhan vi khuan Pantoea
ananatis 1a nguyén nhan gay thdi 14 cac loai hoa lan
Hoang nhan va Tam bao sdc tai tinh Hoa Binh [4]. Loai
vi khuan nay da dugc xac dinh 1a nguyén nhan gay bénh
trén mot s6 loai cay trong va can duge quan tim nghién
ctlru céc bién phap quan 1y khi hoat dong gay trong hoa
lan thwong mai ngay cang phat trién & Viét Nam.

3.4. Dic diém hinh thdi cdc chiing nim

Dic diém hé soi va bao tir ciia cac chung ndm gay
bénh loét than hoa lan rat déng nhat. Hé soi nim &
giai doan con non va ¢ giai doan gia khi nudi trén moi
truong PDA ¢6 mau tring hodc trang sira. Mit sau ciia
hé soi c6 mau tring sira. Bao tir vo tinh, bao tir 16n ¢
4 - 8 vach ngan, kich thudc 44,5-65,5 x 3,5-5,5 um,
d4u bao tir 16n ¢6 moc hodc gin thing. Bao tir nhé hinh
0 van, ¢6 0 - 1 vach ngan, kich thudc 3,0-6,0 x 1,0-2,5
pm. Két qua phan loai bang hinh thai thong qua cac dic
diém ctia hé soi va bao tir va so sanh voi cac khoa phan
loai da so bd xac dinh cac chung ndm gay bénh la cac
loai ndm thudc chi Fusarium [10], [19].

Hinh 3: Hé soi va cac dang bao tur cuia ném gady bénh

a. hé soi; b. bao tir lon, c. bao tir nho
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3.5. Két qua dinh danh béing chi thi phén tiv

Trinh tu doan gen ITS cia 4 ching ndm gy bénh
manh va rat manh dugc so sanh véi cac ching tham
chiéu thudc chi Fusarium, thong tin cy thé dugc trinh
bay trong cay pha hé (Hinh 4).

Fusarium proliferatum TN1

Fusarium proliferatum TN4

&

2| Fusarium proliferaturn TNA1

Fusarium proliferatum TN14

Fusarium proliferatum GQ167231

Fusarium acutatum MH862652

Fusarium concentricurm MH862659

Fusarium verticillioides KU872822

Fusarium sacchari KY075940

Fusarium solani f. batatas AF178408

0.020

Hinh 4: Cdy pha hé két hop véi cdc lodi thudc chi Fusarium
dwa trén doan gen ITS (ADN ribosomal ITS) va cac chudi
dém dwoc chuyén tiép bén trong (5.8S rDNAITS)

Trinh tu doan gen ITS cia 4 ching nim gy bénh
duogc so sanh véi cac ching tham chiéu thudc céac loai
Fusarium proliferatum, Fusarium acutatum, Fusarium
concentricum, Fusarium verticillioides, Fusarium
sacchari va Fusarium solani dugc tai vé tir co s& dir
liéu ngan hang gen (NCBI GenBank). Cay pha h¢ duoc
xdy dyng bang phdn mém MEGA 7 (Hinh 4). Gia tri
bootstrap bang hodc 16n hon 50% thu nhén tir 1.000 lan
gieo dugc thé hién. Ma sb GenBank cua cac trinh tu
duogc dua ra sau tén loai.

Mdi ITS da dugc ding dé giai ma trinh tu doan gen
rDNA-ITS cutia cic chung ndm F solani gdy bénh chét
cdy Dalbergia sissoo, dinh danh nam F. decemcellulare
va F. proliferatum gay hai cdy xoai va cam [10] va
dinh danh ndm gay bénh théi ré cam & Y, Tunisia, Hy
Lap va Ai Cap [19]. So sanh trinh tu doan gen ITS
ctia bon ching TN1, TN4, TN11 va TN14 véi ching
tham chiéu GQ167231 da xac dinh chung thudc loai
F. proliferatum. Loai nam F. proliferatum nay ciing da
duogc xac dinh 1a sinh vat gay bénh trén cay cam ¢ Han
Qudc [10], & Chau Au va Bic Phi [19] va ¢ Quang
Ninh, Viét Nam [5].

Két qua nghién ctru trén hoa lan tai Thai Nguyén
ciing dd xac dinh duoc loai nim F proliferatum giy
bénh loét than. Két qua gy bénh nhan tao cho thay
chung gay bénh manh va rit manh déi véi ciy hoa lan
Phi diép. Nam F. proliferatum ciing da dugc ghi nhan 1a
sinh vat gay bénh chinh d6i v6i cdy cam & Y, Tunisia,
Hy Lap va Ai Cap [19]. Cac nghién ctru ¢ Vi¢t Nam da
ghi nhan nam F. proliferatum gay bénh trén cdy cam
& Quang Ninh [5]. P& dam bao phat trién cdy hoa lan
mdt cach bén viing va hiéu qua, rat cin nghién ctru bién
phap phong trir loai sinh vat gy bénh néu trén.

4. Két luan

Nam Fusarium proliferatum duoc xac dinh 1a
nguyén nhan gay bénh loét than trén cay hoa lan Phi

diép tai Thai Nguyén. Triéu ching dién hinh 1a trén
than co vét loét, 14 cay chuyén vang, héo, khd va chét.
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