Tap chi Khoa hoc & Céng nghé S6 14

Nghién ctru tac nhan gay bénh théi goc cay ming tay xanh

(Asparagus officinalis L.) Ninh Thuan

Nguyén Thi Nha", H6 Thi Cam Nguyén, Pham Thi Hong Gam

Khoa Cong nghé Sinh hoc, Pai hoc Nguyén Tat Thanh
“ntnha@ntt.edu.vn

TOm tat

Théi gbc (root rot) 1a bénh hai gay anh huong nghiém trong dén niang sut, chat luong
mang tay (Asparagus officinalis L.). Két qua phan lap va lam thuan mau nim gay bénh
thdi goc tir viing trong ming tay xanh Ninh Thuén thu dugc 2 nhom tac nhan gay bénh
mang dic trung hinh thai caa khuan lac va bao tir. Kiém chiing bang quy tic Koch da
xéc dinh duoc 2 nhom nay 14 tac nhan gy bénh thdi gdc mang tay Ninh Thuan. Ving
trinh tu ITS duoc sir dung dé dinh danh phan tir 2 tAc nhan gay bénh nho cap méi ITS1
va ITS4. Két qua giai trinh tw sau khi hiéu chinh, so sanh trinh ty twong déng, va xay
dung cdy phat sinh loai da dugc xac nhan cé kha nang cao la trinh tu cua Fusarium
equiseti va Fusarium proliferatum. Két qua nay s& lam co sé cho nhiing nghién ciu
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1 bat van dé

Maing tay xanh (Asparagus officinalis L.) la mét loai rau
cao cap cd gia tri dinh dudng lon, mang lai loi ich kinh té
dang ké, khdng chi la nguyén liéu cho cong nghiép d6 hop
ma con 1a mot mat hang xuét khau cé gia tri, dugc trong
& rat nhiéu nudc trén thé gidi thudc chau Au, chau A va
chau Mi. Ming tay xanh con dugc biét dén nhu mét loai
duoc liéu quy chtra nhiéu hop chit c6 hoat tinh sinh hoc
nhu axit ferulic, kaempferol, quercetin, rutin,
isorhamnetin, axit caffeeic, apigenin, baicalein, saponin
v6i cac kha ning khang oxi hoa, didu hda mién dich, uc
ché sy phét trién va di can khdi u, c6 tiém nang sir dung
lam chit diéu hoa mién dich va chéng viém trong thuc
pham chitc ning, va van dang duoc nghién ciu nhiéu
trong san xuat mi phim va dwoc pham [1-4].

O Viét Nam, méng tiy xanh dwoc ménh danh Ia vua cua
cac loai rau, ngay cang dugc ma rong dién tich canh tac
trén rat nhiéu tinh thanh. Tinh Ninh Thuan 12 noi ¢6 c6
diéu kién thd nhudng, khi hau thich hop cho viéc trong va
phét trién mang tay xanh quy md lon. Dit cat pha c6 kha
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Asparagus officinalis,
Ninh Thuan

ning thoat nudc tét, két hop véi diéu kién tw nhién nhiéu
gi6, nhidu nang, mat ¢ mua thap cua tinh rat thich hop
vai loai cay c6 kha nang chiu han nhu méang tay xanh [5].
Pay 1a mét trong nhiing cay tréng tao ra dot phé kinh té
va thich tng véi diéu kién khi hau kho han nhiéu cia Ninh
Thuén, do d6 tir nam 2019 mang tiy xanh dé tro thanh
mét trong 6 san pham ndng nghiép chu luc cua Ninh
Thuan [6].

Tuy nhién, khi canh tac loai cay 1du nam nhu mang tay
xanh trong diéu kién néng am cua Viét Nam da 1am cho
mot s6 bénh hai xuat hién nhu dém tim, kho than canh,
thdi géc, than thu, gi sat, ... 1am giam nang suét, chat
luong va hiéu qua kinh té cua loai cdy nay. Trong do,
bénh thdi gbc thuong gap vai cac vét bénh hinh bau
duc, mau nau do trén ré va than dudi, phat trién dan lam
thdi mé, cy coi coc, phét trién kém, 1a dan chuyén sang
vang va cay chét [7]. Cac cay ming tay xanh bi théi goc
lay nhiém cho nhau, c6 thé 1ay lan theo cip s6 nhan va
gy thiét hai 16n cho ndng dan. Fussarium sp. dugc cho
la tac nhan gay ra bénh théi géc ming tiy xanh ¢ nhiéu
noi trén thé gidi, bao gom mot s6 loai F. proliferatum,
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F. oxysporum, F. redolens, F. solani, F. acuminatum
va F. redolens [8-10], tuy nhién thanh phan loai gay
bénh khac nhau ¢ nhiing ving khac nhau. Piéu dang
Iru ¥ 14 cho dén nay, van chua c6 cong bd vé tac nhan
gay bénh théi géc trén cay mang tay xanh ¢ Viét Nam,
trong khi viéc chan doan chinh xac tic nhan gy bénh
1a yéu t6 quan trong quyét dinh thanh céng cua céc bién
phap phong trir va quan li bénh hai.

2 Vat liéu va phuong phap nghién ctru

2.1 Vat liéu nghién ctru

Mau ming tay xanh (Asparagus officinalis L.) c0 trigu
chung dién hinh caa bénh thdi gbc dua theo md ta boi
Koike, S.T. va cong su (2006) [7] tai ving trong mang
tdy xanh x4 An Hai, huyén Ninh Phudc, tinh Ninh
Thuan duoc thu vao thang 4, va trix trong cac tli gidy
vO triing kin, bao quan trong ta mat 4 °C.

2.2 Phan lap, 1am thuan tac nhan gay bénh

Quy trinh phan lap va lam thuan nim bénh duoc thuc
hién theo Burgess, L. W. va cong sy (2009) [11]. Cac
mau goc mang tay xanh bi bénh dugc rira sach dudi voi
nudéc chay, ria lai bang nuéc vo tring, cit bo phan ré,
chi giir lai phan r& chinh sat goc cung than dudi; khir
trung bé mat mau bang con 70 % trong 10 gidy, ria lai
bang nudc cat vo tring va dé kho trén gidy tham vo
tring.

Trong ta cdy, nhitng mau cay nho (khoang 2 mm x 2
mm) & phan ranh giéi giita md khoe va md bénh duoc
cit tir mau bénh, cdy trén moi truong thach Water agar
(WA) va dé & nhiét do phong (25 + 2) °C.

Mau phan lap duoc theo ddi lién tuc, khi cac soi nim
sinh ra tir mau ciy dat khoang 5 mm, dwoc cdy truyén
sang mdi truong Potato glucose agar (PGA) dé lam
thuan mau nam bénh.

T4t ca méi truedng nudi cdy dung trong nghién ciru duoc
hap khir tring & 121 °C trong 15 pht.

2.3 Phuong phap 1ay nhiém nhan tao

Thi nghiém lay nhiém nhén tao dugc thuc hién dam bao
quy tic Koch. Cay méng tay xanh duoc dung dé lay
nhiém la cay 5 thang tudi, duoc cham soc mot thang
trong nha mang dé dam bao cay khoe manh, khong bi
bat ctr sAu bénh hai gi truéc khi tién hanh lay nhidm.
Céc loai nAm thu dwoc sau phan lap, 1am thuan duoc
nhan sinh khéi trong binh tam giéc, trén gia thé hat ké
- trdu (1:1, v/v) trong 15 ngay, roi tron voi dat quanh
gdc cay can lay bénh véi lwong 30 g gia thé/gbc mang.

Thi nghiém lay nhiém duoc l3p 3 Ian, 1 1an 3 cay/loai
nim, thoi gian theo ddi trong vong 30 ngdy. Sau do,
nhitng cy c6 triéu ching bénh thdi gbc duoc tai phan
lap dé xac dinh tac nhan gay bénh.

Céac nghiém thirc dugc ngan cach va phan 6 ro rang,
nghiém thie d6i chimg duoc dam bao khdng nam trong
khu vuc lay nhiém.

2.4 Phan tng PCR khuéch dai gen ving ITS

DNA nam duoc thu bang cach nghién hé soi nim trong
nito 16ng, sau d6 tinh sach bang TopPURE® Plant
DNA Extraction Kit (HI-122 -ABT, Viét Nam) theo
quy trinh huéng dan cua nha san xuat. DNA nam duogc
khuéch dai voi cap modi ITSI-F (5
CTTGGTCATTTAGAGGAAGTAA - 3° [12]) va
ITS4-R (5 - TCCTCCGCTTATTGATATGC - 3’
[13]) bing phan tng Polymerase chain reaction (PCR).
Phan tmg PCR duoc thuc hién theo chu trinh: bién tinh
& 95 °C trong 5 phat, 35 chu ki (bién tinh & 95 °C trong
1 phut, gan mai trong 1 phit ¢ 56 °C, kéo dai ¢ 72 °C
trong 1 phut), tng hop soi & 72 °C trong 10 phut, trit &
4°C, san pham PCR duoc dién di trén gel agarose 1 %.
2.5 Giai trinh tu va phén tich trinh tu

San pham PCR duoc giai trinh ty theo phwong phap
Sanger sequencing tai Cong ty 1st Base, Malaysia. Két
qua giai trinh tuy duogc phan tich bang phan mém
BioEdit, so sanh trinh tu véi co s dir liéu GenBank
(http://www.ncbi.nlm.nih.gov/BLAST) dé thu cac
trinh tu twong dong cao. C4c trinh tu twong ddng sau
khi dwoc xtr Ii bang chuwong trinh ClustalX [14], dwoc
st dung lam dit liéu dé tao cay phat sinh loai nho phan
mém MEGA 6.0 [15], dung cdng cu Neighbor —
Joinning vai Boostrap re —sampling 1 000 lan.

2.6 Khao sat anh huong caa nhiét do va pH dén sinh
trugng va phét trién caa nim bénh

N4am bénh dugc nudi ciy trén mdi truong thach PGA ¢
cac diéu kién nhiét d6 va pH moi truong khéc nhau:
nhiét 6 khao sat tir 20 °C dén 40 °C va pH mai truong
tir 4 dén 8.

Kich thudc va dic diém khuan lac dugc ghi nhan sau 2,
4 va 6 ngay nudi cay.

2.7 Xt Ii b lieu

S4 ligu thi nghiém duoc thu thap va tong hop bang phan
mém Microsoft Office Excel, phan tich thong ké theo
ANOVA va tric nghiém phan hang Least Significant
Difference (LSD) Test bang phan mém SAS 9.1.
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3 Két qua va thao luan

3.1 Két qua phan lap va lam thuan tac nhan gay bénh
thdi gdc ming tiy xanh
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Hinh 1 Hinh théai khuan lac nim sau 4 ngay nudi cay
va hinh dang bao tir ciia chung dudi kinh hién vi
vat kinh 40x (XSZ 207, Novel, Trung Quéc)

A, B —nam nhém 1; C, D — nam nhém 2

Céc mau nim thu duogc sau khi phan 1ap va lam thuan
duoc chia thanh 2 nhém hinh thai khuan lac trén moi
truong PGA. Nhém tht nhat, khuan lac ¢ hé soi mau
tring, phdng xép (Hinh 1A), chuyén dan sang mau
vang sau 6 ngay nudi cdy. Puong kinh cua khuan lac
khoang (4 - 4,2) cm sau 4 ngay phan lap, sau do, soi
niam nhanh chéng lan ra toan b dia. Duai kinh hién vi,
bao tir cua nAm nhém 1 ¢6 d6 cong manh, dang ludi
liém, ¢6 (5 — 7) vach ngan (Hinh 1B).

Nhoém tht hai, khuan lac ¢6 hé soi ndm min mau trang,
khuan lac chi phong Ién & giira, soi nAm phang va phat
trién sat bé mat thach (Hinh 1C). Buong kinh khuan lac
lén dén 7 cm va khuan ti chuyén mau tim nhat sau 6
ngay. Duéi kinh hién vi, bao tir cia ndm nhom 2 ¢4 hai
loai: bao tir dinh 16n kha gidng véi bao tir & nhom 1 véi
duodng cong ludi liém va (3 - 5) vach ngan; bao tir dinh
nho cé hinh bau duc, khoéng c6 vach ngan (Hinh 1D).
Dua vao dic diém hinh thai khuan lac trén dia thach
cling nhu hinh dang bao tir hinh ludi liém déc trung,
c6 thé thady nam phan lap dugc cd nhiéu dic diém
gidng véi mo ta vé Fusarium sp. cua Leslie, J. va
Summerell, B. (2007) [16] cling nhu Barnett, H. L.
va Hunter, B. B. (1972) [17]. Do d6, c6 thé du doan
nam phan Iap tir miu ming tay xanh bi bénh thdi gbc
trong nghién cwru nay thuéc Fusarium sp.
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3.2 Xac dinh tac nhan gay bénh thong qua lay nhiém
nhan tao

§

9

Hinh 2 L&y nhim nhan tao xac dinh nam gay bénh théi
gdc mang tay xanh. A — Cdy duwoc 18y nhiém c6 biéu hién
bénh; B — Cdy doi ching

Dé xac dinh chinh xac tac nhan gay bénh thi viéc tai tao
bénh théng qua 1ay nhiém nhan tao 1a rat quan trong,
gilp khang dinh ndm phan lap dugc co phai 1a tac nhan
gay bénh hay khong. Sau 20 ngay, cac triéu chirng bénh
théi gbc bat dau xuat hién voi cac ddm nau nho ¢ phan
than ngay phia trén mat dat & ca 2 nhém nam, véi ti 18
100 % cay lay nhidm c6 dau hiéu bénh trong khi cay
dbi ching khong biéu hién bénh.

Két qua tai phan lap tir nhitng cdy ming tay xanh bi
bénh ciing thu dugc cac khuan lac thuan co dic diém
hinh thai va dic diém bao tir gibng véi nAm phan lap
duoc tir mau ban dau. Piéu ndy ching to 2 nhém nam
thu duoc chinh 13 tic nhan gay nén bénh thdi gbc mang
tay xanh Ninh Thuan.

3.3 Pinh danh tac nhan gy bénh thdi goc ming tay
xanh

1000 bp —>
800bp __

600 bp —>

SRS

Hinh 3 San pham PCR khuéch dai gen ving ITS
trén gel agarose 1 %
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Trinh tu ITS duoc st dung phd bién cho cac nghién
ctru & mirc do phan tr & thuc vat va ndm dé phan biét
cac loai c6 quan hé gan giii véi nhau. Trong nghién ciu
nay, phan ang PCR sir dung cap moi ITS1 va ITS4 da
khuéch dai thanh cong vung trinh tu ITS, cho nhiing
bang vdi do dai khoang 600 bp trén gel agarose 1 % ¢
tat ca 5 mau thuoc 2 nhém nam (Hinh 3), phu hop voi
kich thudc ving gen da khuéch dai [18].

Két qua giai trinh tu thu duoc do dai trinh ty vang ITS
nhom nam 1 12 526 bp va nhém 2 1a 538 bp. C4c trinh

tu (4 trinh tuw thuéc nhdm nam 1, 1 trinh ty thudc nhém
nim 2) khi phan loai trén cdy phat sinh loai thugc 2
nhom 16n: nhém 1 phan bé cuing nhém véi cac chang
Fusarium equiseti phan 1ap trén cdy nhét tay
Eriobotrya japonica (Pakistan), nhan sam Panax
ginseng (Trung Qudc), quyt hong Citrus reticulata
(Pakistan); nhém 2 phan bé cting nhém véi cac chang
Fusarium proliferatum phan lap tr Trachycarpus
princeps (Ha Lan) véi d6 twong d¢ong 100 %.

Fusarium-equiseti/18S/Indonesia/2020/LC514690.1

@ Fusarium-sp./18S/SR4/NinhThuan/VietNam/2020
@ Fusarium-sp./18S/SR3/NinhThuan/VietNam/2020
@® Fusarium-sp./18S/SR2/NinhThuan/VietNanmv/2020

Fusarium-equiseti/18S/India/2019/MK334366.1

100 | Fusarium-equiseti/18S/China/2020/MT558565.1

Fusarium-equiseti/18S/China/2020/MT558570.1
Fusarium-equiseti/18S/India/2019/MK530522.1
Fusarium-equiseti/ 18S/Netherlands/2019/L.S479414.1
Fusarium-equiseti/18S/Pakistan/2018/MH578583.1
Fusarium-equiseti/18S/Pakistan/2017/KY523100.1
@ Fusarium-sp./18S/SR1/NinhThuan/VietNam/2020
Fusarium-proliferatumv/18S/China/2013/HF930594 .1
Fusarnum-proliferatum/18S/India/2020/MT466521. 1
Fusarium-proliferatunv18S/Iran/2018/LT970805.1
100 | Fusarium-proliferatunv18S/lran/2018/LT970808.1
Fusarnium-proliferatumy/18S/Netherlands/2019/L.S422790 .1
@ Fusarium-sp./18S/SR5/NinhThuan/VietNanm/2020
Phomopsis-asparagi/18S/China/2012/JQ619534.1

Hinh 4 Cay phat sinh loai caa nim gay bénh thbi gbc ming tay xanh

Nhu vdy, nim gay bénh thdi gbc ming tay xanh duoc
trdng ¢ Ninh Phuéc, Ninh Thuan 1a F. eauiseti va F.
proliferatum, trong d6, F. proliferatum ciing da duoc
cong b 1a mot trong hai tac nhan phd bién nhat gay
bénh thdi gbc trén mang tdy xanh ¢ nhidu nude clng
vé6i F. oxysporum [8-10]. Nghién ciru nay cho thay F.
equiseti ciing c6 kha ning giy bénh théi gbc trén ming
tay xanh gidng nhu 2 loai & trén.

Chi Fusarium hién dién phé bién trong ving trong
mang tay xanh ¢ Tay Ban Nha; trong do, tiy theo ving
tréng, F. equiseti 1a loai chiém wu thé cao nhét (23 - 61)
% trong mau dat trong khi F. proliferatum chi chiém (1
- 4) %; tuy nhién, khi phan lap tir ré cdy, F. proliferatum
chiém tir (2 - 31) % trong khi F. equiseti chi chiém (5 -
9) %; nhung nhin chung, day 1a 2 loai xuat hién hau
nhur ¢ tat ca cac ving trong mang tiy xanh trong nghién
ctru [19]. C6 thé thay Fusarium sp. 1a mét tAc nhan gay
bénh kha phé bién & cac viing trong mang tay xanh. F.

equiseti ciing 1a loai ndm c6 phé ki chu rong, dugc cong
bé 1a tac nhan gy bénh héo rii trén ca chua & Indonesia
[20] va bénh chay 14 trén mot loai c6 dai Cyperus iria
& An Do [21]. Do d6, mot ving dat chuyén trong rat
nhiéu loai ndng san nhu Ninh Thuén 1a diéu kién thuan
loi cho F. equiseti d& dang phét trién va lay lan, gay
bénh cho nhiéu loai cdy tréng, ton thit cho néng
nghiép, dic biét 1a cay tréng co gié tri kinh té cao nhu
mang tay xanh.

3.4 Anh huéng cua nhiét d va pH moi truong dén sinh
trung, phat trién cua tac nhan gay bénh

Nhiét d6 c6 anh hudng dén sy sinh truéng va phét
trién cua ca 2 nhdm nam gy bénh théi goc mang tay
xanh, khi nhiét d¢ trong khoang (20 - 30) °C, khuan lac
Fusarium sp. nhanh chéng tang kich thudc, trong khi &
nhiét d6 (35 - 40) °C, nam bi tic ché hoan toan (Hinh
5).
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Hinh 5 Anh huéng cua nhiét d6 va pH dén sinh truéng, phét trién ciia nAm bénh sau 6 ngay nudi cay
trén thach PGA. A1 dén A5 — Khdo sat nhiéz d F. equiseti; B1 dén B5 — Khao sét nhiér dg F. proliferatum;
C1 dén C5 — Khdo sdt pH F. equiseti; DI dén D5 — Khdo sat pH F. proliferatum

Nhu vay, nhiét d6 trung binh hang nam & Ninh Thuan
dao dong tir (26 — 27) °C, s& rat thich hop cho sy sinh
truéng va phat trién cua cac loai nAm Fusarium sp. gay
bénh théi gdc cho canh ddng méng tay xanh. Vao mua
hé, nhiét do trén 35 °C kém ning kéo dai s& tc ché su
phat trién nam bénh mot cach tu nhién. Tuy nhién, &
cac muia con lai khi nhiét 6 thap hon, ngudi trong can
chuan bi sin sang céc bién phap phong trir bénh hiéu
qua dé ngan chan mam bénh xuét hién va lay lan.
Nguoc lai véi yéu té nhiét ¢, pH mdi truong hau nhu
it anh huong dén sinh truong va phat trién cua
Fusarium sp. trong pham vi nghién ciru. Nhin chung,
dwa vao duong kinh khuan lac, pH = (6 - 7) thich hop
nhét cho sy phét trién cua 2 nhém nam. Nhiét d va pH
moi truong trong nghién ciru nay ciing phu hgp vai
cong bd cua Mohsen, L. Y. va cong su (2016) khi
nghién ctiu vé chi Fusarium [22].
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4 Két luan

Téc nhan gay bénh thbi gbc mang tdy xanh (Asparagus
officinalis L.) tréng & Ninh Thuan, Viét Nam dugc xac
dinh 1a do 2 loai nam Fusarium equiseti va Fusarium
proliferatum gay ra.

Ca 2 loai Fusarium déu thich hop sinh truang, phat trién
& nhiét d6 (20 - 30) °C va pH = (6 - 7). Dua vao dic diém
nay két hop véi hiéu biét vé didu kién tu nhién tai ving
tréng ming tdy xanh, ngudi ndng dan co thé chu dong
dura ra cac bién phap phong ngira bénh hop 1i dé han ché
thiét hai do bénh thdi gbc mang tay xanh gay ra.

Loi cam on Nghién ctru duoc tai trg boi Quy Phét trién
Khoa hoc va Cong nghé - Pai hoc Nguyén Tat Thanh,
dé tai ma s6 2020.01.56/HD-NCKH.
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Identification of phytopathogenic fungi causing crown root rot on Asparagus officinalis L.
in Ninh Thuan

Nguyen Thi Nha”, Ho Thi Cam Nguyen, Pham Thi Hong Gam
Faculty of Biotechnology, Nguyen Tat Thanh University
“ntnha@ntt.edu.vn

Abstract Root rot is a disease on Asparagus officinalis L. that seriously affected the yield and quality of Asparagus
officinalis L.. Fungi were isolated from asparagus with diseased rot collected from Ninh Thuan province. Koch’s
postulate was applied to confirm the pathogens of the disease. The isolated fungal species were identified based on
molecular phylogenic analyses including nucleotide sequences of the ITS region. Based on observation of
macroscopic, microscopic, and 18S rDNA characteristics, it could be identified that the pathogens of crown root
rot in Asparagus officinalis L. in Ninh Thuan were Fusarium equiseti and Fusarium proliferatum. This result will
be the basis for further research on integrated pests management of asparagus.

Keywords crown rot, root rot, Asparagus officinalis, Ninh Thuan
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