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ABSTRACT

Peduncle dry rot disease was a new disease of sweet orange, causing loss
of productivity. The disease samples were collected in Dong Thap
province for observing symptoms, isolating pathogen and testing disease-
causing ability by Koch’s postulates of 8 fungal isolates, the results
showed that six out of eight isolates expressed ability to cause peduncle
dry rot on sweet orange in garden condition and LVg-4 was isolate
causing the highest disease incidence. The causal agent for peduncle dry
rot disease was identified as Colletotrichum gloeosporioides by
morphological characteristics and by sequencing the internal transcribed
spacer regions of rRNA. The result obtained from this study will
contribute for the next study on management of peduncle dry rot disease
of sweet orange in Dong Thap province.

TOM TAT

Bénh théi khé cuong trdi cam soan la mot doi twong bénh moi gdy anh
huong nghiém trong dén nang sudt. Mdau bénh dwoc thu thip tai Bong
Thép dé quan sat triéu chirng, phan Igp va thuc hién quy trinh Koch kiém
tra kha nang gay bénh cia 8 dong nam. Két qua xdc dinh dugc 6/8 dong
phén ldp c¢6 kha ndng xdm nhiém gdy triéu chitng khé cudng trdi cam
soan ¢ diéu kién ngodi vieon va LVg-4 la dong cho ty I¢ bénh cao nhat.
Dong LVg-4 gdy bénh thoi cuong trdi trén cam soan & Pong Thdp dwoc
nhan dién do nam thuge loai Colletotrichum gloeosporioides dira vao dac
tinh hinh thai va trinh tuw ving gen ITS ciia rRNA. Két qud nay sé giup
cho nhitng nghién ciru tiép theo vé quan Iy bénh khé cuong trdi cam sodan
& Pong Thap.

Trich dan: Nguyén Thi Hoang Ni¥, Mai Nguyén Minh Tri, Doan Thi Kiéu Tién, Van Quéc Giang, Huynh Ky
va Nguyen Thi Thu Nga, 2018. Xdc dinh tic nhan gy bénh thoi kho cudng trai cam soan (Citrus
sinensis L.) tai Pong Thap. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(4B): 100-107.

1 PAT VAN PE

Gidng cam soan ¢ wu diém trai tron, VO mong,
it hat, thom va do ngot cao nén dugc trong nhiéu
boi gia tri kinh té cao va dau ra 6n dinh. Dién tich

trong cam soan lién tuc ting vai nim gan day. Theo
két qua diéu tra co ban ciia Chi cuc Trdng trot va
Bao vé thuc vt DPong Thap vé cdy cam soan, tinh
den cubi nam 2016, huyén Lai Vung ¢6 2.209 ha
trong cam, trong d6 dién tich tréng gidng cam soan
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khoang 985 ha. Ning sudt cam soan binh quin
khoang 3 - 4 tdn/100 gdc/nam, gia cam soan dao
dong tir 25.000 - 40.000 d/kg. Tir d6 cho thay thu
nhap kinh t& ciy cam soan mang lai la rat 16n.

Tt nam 2011 dén nay, cdy cam soan bi mot
hién twong ma nha vuon goi la “bénh kho cuéng
trai”. Bénh thdi kho cudng xuit hién va gy hai kha
nghiém trong, 1am kho cudng va rung trai vao giai
doan gan thu hoach, anh huéng dang ké dén ning
suat cam (Hoi lam vuon huyén Lai Vung, 2016).
Theo diéu tra tinh hinh dich bénh ciia Tram Trdng
trot va Béo v¢ thuc vat Lai Vung, huyén cé khoang
230 ha dién tich cam soan bi thiét hai vai ty 1€ tir
10 - 30%, cuc bd trén mat it dién tich bénh gay hai
nang dén 50%. Bén canh, bénh con xuit hién va
gdy hai & cac vung trong cam soan lan can nhu
huyén Lép Vo, thanh phd Sa Déc, Chau Thanh, ...
Cho dén nay chwa c6 nghién ciru nao bao cao vé
tac nhan gay bénh kho cudng trai cam soan ciing
nhu chua c6 bién phap quéan ly bénh hié¢u qua ngoai
vuon. Do vay, viéc nghién clru xac dinh tac nhan
gdy bénh lam co s& cho nhiing nghién ctru phong
trir bénh 1a rat can thiét.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ctru
Méu bénh kho cudng trai cam soan dugc thu
thap tai 4 huyén Lai Vung, Lap Vo, Chau Thanh va

Thanh phé Sa Déc, tinh Dong Thép.

Mbi trudong phan 1ap WA (Water Agar, Agar 20
gr, nudc cat vira da 1.000 ml) va lam thuan trén
mdi truong PDA (Potato Dextrose Agar, khoai tay
200 gr, duong Dextrose 20 gr, agar 20 gr, nudc cét
vua du 1.000 ml, pH 6,8).

Hoa chét ly trich DNA, PCR, dién di: CTAB
buffer, Chloroform:Isoamyl alcohol (24:1), B-
mercaptoethanol, SDS 10%, Proteinase K, enzyme
RNAase, Isopropanol, Ethanol 70%, TE buffer,
Agarose 1%, Loading dye, TAE buffer 1X, Gelred,
nude dung cho PCR, EZ PCR Mix, Phusa 1X PCR
buffer, Primer ITS4 (5°-
TCCTCCGCTTATTGATATGC-3") va ITS5 (5°-
GGAAGTAAAAGTCGTAACAAGG-3). Cap
mdi ITS4 va ITS5 s& khuéch dai ving gen ITS 590
bp (White et al., 1990; Jitareerat et al., 2006).

2.2 Phwong phap nghién ciru

2.2.1 Phan ldgp mau ndam, kiém chimg kha
nang gdy bénh

Ap dung 4 budc ciia quy trinh Koch (Agrios,
2005; Burgess et al., 2009) gom: (i) Mo ta tri€u
chung bénh, quan sat su hién dié[\l cua vi sinh vét;
(ii) Phan 1ap mau bénh va lam thuan; (iii) Lay bénh
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nhan tao & didu kién ngoai vuon: Vé sinh cudng va
trdi cam soan, rira qua nudc va lau lai voi con 70%,
tao vét thwong vao vi tri cudng trai bang bo kim,
nhé 100pl huyén phii bao tir nAm & mat s6 108 bao
tw/ml 1én vét thuong, bao trai béng tui nylon, tao
4m do bang bong co thim nudc cat vo trang; (iv)
Tai phan 1ap mam bénh va so sanh v6i mam bénh
ban dau.

2.2.2 Binh danh tic nhin bang ddc diém hinh
thai

Pic diém phan loai nidm /dya vao hinh thai
(Beales, 2012) gom: (i) Mau sdc, tbc do phat trién
va cau tric tan nam, (ii) Hinh dang va kich thudc
bao tir phén sinh, (iii) Hinh dang va kich thudc dia
ap, (iv) Hinh thanh hay khong hinh thanh hach
nam.

Tham khao, ddi chiéu véi cac tai liéu phéan loai
cia Barnett va Hunter (1998), Sutton (1980) va
CABI (2003) d¢€ xac dinh loai nam géy bénh.

2.2.3 Dinh danh bang kj thudt sinh hoc phdn
tur

Tdach chiét DNA: Mau dugc nghién trong
CTAB buffer theo phuong phap cua Doyle va
Doyle (1987) ¢6 diéu chinh. Khoang 50 mg tan
nam duoc nudi cdy trong mdi truong PDA long 3
ngay, nghién trong 1 ml CTAB buffer bang cdi
chay st, chuyen sang ong effendoft 1,5 ml, loai bo
protéin  bang B-mercaptoethanol, SDS  10%,
Proteinase K. Loc bo can bang
Chloroform:Isoamyl alcohol (24:1). U méu trong
Isopropanol & -20°C trong 30 phit. Cin DNA dugc
rira 2 1an bang Ethanol 70%. Lam kh6 miu va trir
trong 30 ul TE buffer.

Phdn teng PCR: Thé tich phan tng 50 pl gdm
5 ul EZ PCR mix, 40 pl Phusa 1x PCR buffer, 0,5
ul ITS4, 0,5 pl ITSS, 1 ul DNA mau va 3 ul nuée
cAt PCR. Phan ung PCR dugc thuc hién theo Weir
et al. (2012) c6 diéu chinh trén may GeneAmp
PCR System 2700 (Amplied Biosystems,
Malaysia) v&i chu trinh nhiét: khéi ddu bién tinh &
95°C trong 5 pht, tiép theo 1a 35 chu trinh 3 budc
gém: 95°C trong 30 gidy (bién tinh); 58°C trong 30
gidy (bat cap); 72°C trong 30 gidy (kéo dai). Cudi
cung 1a 10°C trong 20 phut San pham PCR nhudém
v6i gelred duge dién di trén gel agarose 1% trong
TAE buffer, chay trén thiét bi dién di ATTA
Compact PAGE-Twin (ATTA, Nhat), hi¢u dién thé
85V trong 35 phut.

Gidi trinh tw va phén tich trinh tw: San pham
PCR duoc gui gidi trinh ty tai Cong ty TNHH
MTV Sinh héa Phu Sa. Trinh tu 2 chudi Forward
va Reverse duoc Contig dé cit bo hodc bd sung
nhitng doan khong giéng nhau bang phan mém
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BioEdit, so sanh trinh tu doan san pham véi trinh d6 tudi trai: (i) Trai nho (Hinh la), 2 thang sau khi
tu trong co s& dir liéu dd dwoc cong bd nhd cong dau trai va trai 16n (Hinh 1b), khoang 7 thang sau
cu tim kiém BLAST tai NCBI (http://www.ncbi. khi dau trai. Quan sat triéu chung bénh ghi nhin
nlm.nih.gov/BLAST). Trinh ty ITS cua LVg-4 duoc vét bénh ban dau 1a doan cuéng dai 0,5 - 0,7

duoc so sanh véi trinh ty trén ngan hang gen cm & vi tri gin trai sdm mau, chuyén dan sang mau
NCBI, sau d6 st dung chuwong trinh CLUSTAL-W nau, khd dan, trai mat nudc, vang tir tir roi dan dén
dé nhan dién sy sai khac giita cac nucleotide cua trai kho trén canh hodc rung (Hinh 1c).

ving doan gen ITS giita cac chi va loai. So do
nhanh so sanh mbi quan hé di truyén giita cac loai
dugc thiét lap dua trén ph?m mém MEGA 6
(Tamura et al., 2013).

Quan sat vét bénh dudi kinh soi ndi ghi nhan
nhitng 6 bao tir nAm mau cam (Hinh 1d), lam tiéu
ban duéi kinh hién vi nhin thdy nhimg 16m den
hinh dfa, trén mot vai vét bénh c6 hinh thanh gai

3 KET QUA VA THAO LUAN cling, bao tir don bao, hinh try, c6 giot dau & gitra,
3.1 Phan 1ap mAu nim, kiém ching kha khong mau, dinh trén canh bao dai (Hinh le).
niing gy bénh Buéc diu nhan dinh bénh do ndm thugc chi

Colletotrichum gay hai.

Bénh thdi kh
"y
N

(a) Trdi 2 thang tuéi (b) Trdi 7 thdng éi (c) Triéu chirng bénh dién hinh (d) O bao tir ndm mau cam trén vét bénh (e)
Bao tir vo tinh hinh thanh trén vét bénh

o Si. e | 4 " ALY
i f, % "y e » N

Hinh 2: Gai cirng va bao tir hinh thanh trén vét bénh

Két qua phan 1ap duge 8 dong nim tir cuéng Két qua c6 6/8 dong ndm cho biéu hién trigu ching
trai cam soan nhiém bénh, cac dong ndm duoc lam bénh trén cudng trai cam soan (Hinh 3).
thuan va lay bénh nhan tao tai vuon cam soan 3 Quan sat va tai phan 1ap tir vét bénh lay nhidm
nam tuoi tai xa Long Hau, Lai Vung, Dong Thap. nhan tao nhan thiy c6 su twong dong 16n so vé6i

mam bénh quan sat dugc ban dau (Hinh 4).
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Hinh 3: Triéu chirng bénh khi thue hién nguyén tic Koch

Biang 1: Ty I¢ trai cam soan nhiém bénh thdi khé cudng khi thye hi¢n nguyén tic Koch & diéu kién

ngoai vudmn
A% . Ty 1 trai nhiém bénh
Ky higu mau Vi ri 3NSKC___7NSKC 14 NSKC
LVvg-1 xd@ Vinh Thoi - Lai Vung - 3/15 3/15
Lvg-2 thi tran Lai Vung - Lai Vung - 3/15 3/15
LVo-1 xa Tan Khanh Trung - Lap Vo - 3/15 3/15
LVo-2 xa Tan My - Lap Vo 3/15 3/15
Lvg3 x& Téan Thanh - Lai Vung 3/15 4/15 4/15
Lvg-4 x4 Tan Hoa - Lai Vung ) 6/15 8/15 9/15
SP-1 xa Tan Khanh Pong - Thanh pho Sa Béc - - -
CT-1 x4 An Nhon - Chau Thanh - - -
Ghi chu: NSKC = Ngay sau khi chiing
VS x T
@
@
d' =
S
!l‘,
? . / ﬂ o WO RS \q“{‘(‘p
=~ A A A O ez,

Hinh 4: Tai phan lap mam bénh tir miu ldy nhiém nhén tao

a. Gai citng hinh thanh trén mé vét bénh Idy nhiém nhén tao b. Tan ndm phdn Igp lai trén PDA 7 ngdy c. Bao tir phdn sinh

3.2 Pinh danh tac nhin bing dic diém hinh
thai

Budc dau quan sat sy hi¢én dién cua vi sinh vat
trén bé mit vét bénh tim thiy nhiing 16m den hinh
dia, bao tir don bao, khong mau, dinh trén canh bao
dai, trén mot vai vét bénh c6 hinh thanh gai ctng.
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Céc dic diém nay phu hop v6i mo ta cua Barnett
va Hunter (1998) vé chi Colletotrichum.

V& hinh thai khuén lac cua cic dong nam phéan
1ap khi dugc nudi cdy trén moi truong PDA trong 7
ngay: cac dong nam LVg- 1, LVg-2, LVo-1 va
LVg-4 co khuan lac mau tring xam, riéng dong
LVo-2 mau trang va LVg-3 mau trang vang, va
mau sic nay thay di nhiéu giita cac 1dn nuéi cdy,
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da dang tir tréng xam, xam den, cam den. Sgi nim
bong nhu sgi bong gon, ¢6 vong tron ddng tAm.
DPén 9 NSNC, hau hét cic dong ndm khao sat déu
xudt hién hach nim mau den rai rac trén moi
truong nudi cdy.

Vé hinh dang va kich thu6c bao t: C6 hai hinh
dang bao tir 1a hinh try véi hai ddu cun (LVg-1,
LVg-2, LVo-1, LVg-3) va hinh try mot dau cun,
mot dau hep lai & dé (LVo-2 va LVg-4). Kich
thudc bao tir ciia 6 dong ndm duoc khao sat bién
thién tir 10,0 - 17,5 x 2,5 - 5,0 pm.

V& hinh dang va kich thudc dia ap: cac dong
nam déu tao dia 4p qua phuong phép nudi chy trén
lame. S6 lwong di fa 4p hinh thanh ¢ moi dong nam
khac nhau, mau sic dia 4p tir ndu nhat dén nau
dém, c6 hinh dang chuy, tring dén trimg nguoc va
dang x¢ thuy. O ca 6 dong nim, dang trimg xuét
hién kha it, trong khi dang trirng nguoc hinh thanh
nhiéu. Trong cing mdt dong nam, kich thudc dia
ap khong déu nhau. Dia ap ciia cac ching ndm bién
thién rat 1on tr 7,5 - 12,5 x 5,0 - 10,0 um. Hinh
dang dia ap dugc phan lam 4 nhom sau:

— Dang chity: Thudng moc tir dau soi nam;
d6i khi duoc tao ra bé“mg cach chen vao khoang
giita clia sgi ndm, hai dau ciia dia ap dinh lién véi
hai dau coa soi ndm. C6 mau nau nhat dén nau.
Hinh dang dia 4p it thay d6i. Xuét hién trén LVg-1,
LVo-1,LVo-2,LVg-3 va LVg-4.

— Dang trirng ngwoc: Hoi kéo dai, mép ria
¢6 nép nhan, d6i khi c6 nhitng go hoi nhd cao doc
theo mét bén hodc hai bén thanh dia ap. C6 mau
niu nhat dén nau sim. Dia ap moc tu dau soi ndm
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hodc khoang gitra soi ndm. Xuét hién trén LVg-2,
LVo-1,LVo-2,LVg-3 vaLVg-4.

— Dang trirng: Dang giéng qua trimg, it nép
nhin, ¢6 mau niu dén nau den. Pia 4p moc 1én tir
dau soi nAm. Xuét hién trén LVg-1,LVg-2, LVo-1,
LVo-2 va LVg-3.

— Dang xé thuy: Thanh dia 4p c6 nhimng vét
x¢ thuy sau, mau nau nhat dén ndu sdm. Chi xuét
hién trén LVg-1, LVo-2 va LVg-4.

Tir cac dic diém hinh thai ciia nAm gay bénh
kho cudng trai cam soan néu trén so sanh véi loai
chuan Colletotrichum gloeosporioides theo nghién
ctru Lé Hoang Lé Thiy va Pham Van Kim (2008)
¢6 nhiéu diém twong dong. Loai C. gloeosporioides
¢6 hinh thai trong nuéi cdy bién dong rat 16n vi vay
khong c6 tiéu chuin nao dugc dua ra dé mo ta.
Khuén lac C. gloeosporioides c6 mau sic da dang
tir cam, vang nhat, héng cam, mau nau xam dam va
mau xam. C6 khdi bao tr mau cam trén bé mit
khuan lac. Céu trac soi ndm nhu ni, bong vai, len
va dang mang nhén; c6 sy phan t?mg, tao vong
ddng tam va dang r& quat. P6i khi c6 hach nim
hién dién. Bao tir dang th:fmg hai dau cun; dang
hinh try v6i mot dau ctin, mot dau hoi hep lai ¢ dé;
dang hinh chuyy hai dau; dang hinh try hai dau cun
va vung tam hep lai (dang trai dau phdng), kich
thude tir 9,0 - 24,0 x 3,0 - 4,5 um. Dia ap dang
trimg nguoc hodc trimg nguoc khong déu, rat phic
tap, kich thude tir 6,0 - 20,0 x 4,0 - 12,0 um. Pay
12 nhém loai phirc tap, gdm it nhat 22 chung, tat ca
déu tao bao tir phan sinh hinh try thing, hai dau
cun, kich thudc rat dao dong. Pic diém hinh thai
tan ndm ciing nhu dia 4p ciing rat da dang va thay
ddi (Weir et al., 2012).

Hinh 5: Su da dang vé hinh dang dia ap (a), hinh thai tan nim (b), va hach nim (c)
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LVg1

LVg2

LVo-1

LVo-2

Lvg-3

Lvg-4

Colletotrichum
gloeosporioides

C

Hinh 6: Pic diém hinh thai ciia nim gy bénh khé cudng trai cam soan tai Pong Thap
A: MGt trén tan ndm B: Mdt dwéi tan ndm C: Bao tir phan sinh D: Hinh dang dia dp phé bién
Nguon: Colletotrichum gloeosporioides A, B: Sakinah et al. (2014), C,D: Kim et al. (2009)
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3.3 Pinh danh bang sinh hoc phan tir

Do phén loai chi nam Colletotrichum chi dya
vao dic diém hinh thai gap kh¢ khén vi phy thuge
nhiéu vao diéu kién méi truong nudi cy, tir d6 vai
tro cua sinh hoc phan tr cang tréd nén quan trong va
duoc xem 1a rat can thiét khi phéan loai ndm thudc
nhom nay (Cannon et al., 2012).

Dua trén dic diém hinh thai & Hinh 6, ca 6
dong ndm phan 14p duoc co nhiéu dic diém twong
ddng nhau va tring khép véi loai Colletotrichum
gloeosporioides. Trong d6, dong LVg-4 1a dong
cho ty 18 kho cudng trai khi lay nhiém nhan tao cao
nhét, hinh thai tan nidm, bao to, dia ap co nhiéu
bién dong trong qua trinh nudi cdy. Do do, dong
nam LVg-4 duoc chon dé giai trinh tu ving ITS.
Mau duge gidi trinh tu c6 kich thude tring khép
véi bao cdo cua Jitareerat et al. (2006) 1a 590bp
(Hinh 7).

Két qua so sanh trinh tw DNA trén NCBI bang
cong cu tim kiém BLAST cho thdy mau LVg-4
tuong ddng loai Colletotrichum gloeosporioides ¢o
d6 twong dong 100 % (Hinh 8).

Nhu vay, tac nhan gy bénh thdi kho dau cudng
trén cam Soan tai tinh Déng Thép dugc xéac dinh
thudc loai Colletotrichum gloeosporioides. Két qua
nghién ctru pht hop v6i ghi nhan ban dau vé tac
nhan giy bénh rung trai sém trén cdy cd mui
(Postbloom fruit drop) (Fagan, 1979; Liyanage et
al., 1992) 1a C. gloeosporioides. Tuy nhién, nhitng
nghién ctru tiép theo bai Agostini e al. (1992) va
Brown et al. (1996) chung minh tac nhan gay bénh
rung trai som 1a C. acutatum. Dong thoi, C.
gloeosporioides 1a thc nhan gay bénh kho dau canh
(Citrus wither tip) trén cay c6 mui dugc xac dinh tu
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rat s6m boi Rolfs nam 1904 (Burger, 1921).
M 1 2 3

a

-
: R
-
-
-
-
-
. -
—
Lt

:
:
1

Hinh 7: Két qua dién di san ‘phz‘;m PCR dong
nam LVg-4 sit dung cip moi ITS4 va ITS5

G{éng M: 1kb plus DNA Ladder, Giéng 1, 2 va 3: dong
nam LVg-4 thuc hién lap lai 3 lan

Tuy nhién, theo nghién ctru gan day cia tac gia
Huang et al (2013), c6 dén 312 dong
Colletotrichum dugc phan 1ap tir 13, chdi va qua
cdy c6 mui va cdy quat & Trung Qubc, cb thé ky
sinh va hoai sinh gay bénh trudc va sau thu hoach.
Trong d0, c6 4 nhom phirc hop loai dugce ghi nhan
chu yéu gom C. gloeosporioides, C. boninense, C.
acutatum va C. truncatum. Va & Chau Au, 174
dong Colletotrichum dugc phan l4p tur 14, qua, canh
hoa va canh céy, dugc xac dinh chu yéu thudc 3
nhéom phitc hop loai C. gloeosporioides, C.
boninense, C. acutatum (Guarnaccia et al., 2017).
Tir d6 cho thdy, chi Colletotrichum gy hai trén
nhom cdy c6 mui rat da dang va phtrc tap ca vé loai
gdy hai 1an vi tri va thoi diém gay hai.

| LVg-4

! Colletotrichum gloeosporioides

Glomerella cingulata

| Colletotrichum fructicola

| Colletotrichum crassipes

] ] ]
T T T
0.0020 0.0015 0.0010

] ]
T 1
0.0005 0.0000

Hinh 8: Cay quan hé giira chiing nim LVg-4 véi cac loai Colletotrichum spp.

(Glomerella cingulata la tén hitu tinh cia loai C. gloeosporioides). Thang bén duwdi cay phdn nhanh phan dnh mirc do

khac biét vé di truyén
4 KET LUAN VA DPE XUAT

Nghién ctru nay déa xdc dinh tac nhén gay bénh
khoé cudng trdi cam soan tai Dong Thép 1la
Colletotrichum gloeosporioides bang dic diém

hinh thai va sinh hoc phan t. Can tiép tuc thu miu
bénh tai cac ving trong cam soan khac dé nghién
clru vé tac nhan gay bénh va nghién ctru mdi quan
hé giita bénh kho cudng trai va bénh khé dau canh
trén cam soan ciling nhu cac bénh khac trén cay co



Tap chi Khoa hoc Truong Pai hoc Can Tho

mii, ddng thoi nghién ctru bién phap phong trir dé

quan 1y bénh hi¢u qua.
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