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Verticillium wilt of melon caused by Verticillium dahliae in Gansu
province, China
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Abstract: [Background] In November 2013, verticillium wilt of melon was observed in greenhouse in
Gaolan county, Lanzhou city, Gansu province and its incidence was about 1%. [Objective] The present
study was to identify the pathogen of the melon disease. [Methods] Pathogen was isolated by diseased
tissue isolation method. Koch’s procedures were used to verify the disease pathogen; morphological and
molecular biological methods were used to identify the pathogen. [Results] Eight fungal isolates of
Verticillium were isolated from diseased plant samples; the isolation rate was 100% in diseased plants.
Under test conditions (temperature: 18—24 °C; photoperoid: day/night=11.5 h/12.5 h), artificial
inoculation with two representative isolates GLGT-2 and GLGT-5 with similar in microscopic features,
but different in colony morphology and growth rate, caused dwarfing and wilting on melon seedlings; the
incidences of wilting plant were 70% and 40% respectively after 40 days inoculation; BLASTn analysis
showed that the rDNA-ITS sequences of GLGT-2 had a 99.78% similarity with V. dahliae isolate
MRH{f7, and GLGT-5 had a 100.00% similarity with V. dahliae isolate MRHf7 and Vd414. [Conclusion]
The isolates causing verticillium wilt on melon were both identified as V. dahliae by morphological and
molecular biological identification. This is the first report of verticillium wilt of melon caused by
V. dahliae in China and Asia.

Keywords: Cucumis melo, Verticillium wilt, Verticillium dahliae, Temperature, Photoperoid
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%1 M GenBank T # Verticillium dahliae B8 X %8 rDNA-ITS 3
Table 1 The rDNA-ITS sequences of Verticillium dahliae and related species downloaded from GenBank

FPol e T Itk 5 AE HB BRI
Accession No. Species Strain No. Host Locality
MF149108.1 Verticillium dahliae At-13 Acer truncatum China
MG585719.1 Verticillium dahliae Vvdieé 9 Ailanthus altissima Hungary
MH392569.1 Verticillium dahliae Vd414 Gossypium sp. China: Tai’an
MH607413.1 Verticillium dahliae Vd BZ2 Ailanthus altissima Italy
MHS856561.1 Verticillium dahliae CBS 392.49 = =
MH862677.1 Verticillium dahliae CBS 810.97 - =
MKO028533.1 Verticillium dahliae T OVD-2 Olea europaea Pakistan
MK093977.1 Verticillium dahliae MRHf7 Solanum tuberosum Tunisia
GQ258661.1 Verticillium tricorpus Vt536 Acanthus mollis subsp. mollis Italy
GQ336792.1 Verticillium tricorpus Ls443 Lactuca sp. USA
KX756153.1 Verticillium tricorpus Raph-4 Raphanus sativus China
AF108473.1 Gibellulopsis nigrescens UAMH 6687 = =

‘?E‘E: - Z:i‘::ﬁ

Note: —: Unknown.
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AL i 53 A A R B0 B TR A 1 e R T R TRV
SRR B TTIE R R A3 2R 100%.
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25%)F1 GLTG-5 (IZZEBITE K 5 B BRI 75%)
IARFNE R TS SR A AT TAE
2.3 BUREM

FEAS TR I B FOG R A0 T, Befhidig 2
P AR BSE 5. 2018 4E 9 A 22 H AR (IR iR+
MERKR), #ME20d (S 12 d), SRPabe
T B ZEE R, #EME 40 d, #:F GLTG-2
F1 GLTG-5 Wi INET 2555 (R ) 2843 il 1k 70% 1
40%, JEHREEALBI I, XTRESR &M 2018 4F1H
11 7 2 Hi (e B KK), #M)E 45 d,
FE AL B B 25 R R AL R, X IR R &

FeRIm 40d, HRMEHIOR ISR 75 MR bR, X
MR R GG . VEARAG A R TR, Bl A B0 A TR A2
PUANTFIFRE P B4 €, HERh A BRAE ARAR 0 S e T
FRI43 HR3E 80%—100% (£ 2. I8 2).

Bl 1 EHNEZEREEER

Figure 1 Symptoms of verticillium wilt of melon in field
H: A, B: RWZESMM; C, D: JREMWIR; E: 2
DT

Note: A, B: Diseased and wilted plants; C, D: Horizontal sections
of diseased stems; E: Vertical section of a diseased stem.
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%2 H# GLTG-2 1 GLTG-5 33 & INHY B 14
Table 2 Pathogencity of GLTG-2 and GLTG-5 on melon
Wtk S M H P H MRS R TR IREL R AR AE %
Strain No.  Inoculation date  Survey date Photoperoid Temperature  Inoculated plant Wilted plant ~ Symptomatic root
(day/night) (°C) number rate (%) rate (%)
GLTG-2 2018-09-22 2018-11-01 11.5h/12.5 h 18—24 10 70.0 100.0
GLTG-5 2018-09-22 2018-11-01 11.5h/12.5 h 18—24 10 40.0 100.0
CK 2018-09-22 2018-11-01 11.5h/12.5 h 18—24 10 0.0 0.0
GLTG-2 2018-11-02 2018-12-17 11 /13 h 22-28 20 0.0 100.0
GLTG-5 2018-11-02 2018-12-17 11 /13 h 22-28 20 0.0 100.0
CK 2018-11-02 2018-12-17 11 /13 h 22-28 20 0.0 0.0
GLTG-2 2019-04-21 2019-05-31 13h/11h 18—24 20 0.0 100.0
GLTG-5 2019-04-21 2019-05-31 13h/11 h 18—24 20 0.0 100.0
CK 2019-04-21 2019-05-31 13h/11h 18—24 20 0.0 0.0

B2 ATIEFRE 40 d 7N LHRER

Figure 2 Symptoms of melon for 40 d after artificial inoculation
W: A: $EFP GLTG-2; B. D: 0 GLTG-5; C. E: XTI {540 8. 18-24°C; JAM: B/=11.5n12.5h.
Note: A: Inoculated GLTG-2; B, D: Inoculated GLTG-5; C, E: Control. Test conditions: temperature: 18—24 °C; Photoperoid: day/night=

115 h12.5h,
24 FREEEEKRERESHE

itk GLTG-2 #1 GLTG-5 7E PDA Vil 3555
7d, 25°C N FRE B Bk 14d, 20°C
TRPEYREE BRI 3). HEvAG, ME
MEZIER, HEAFRENRE, SARLZ
FIEMH, WIEHZIEFF(20 °C Ki3); 25 °C Bigk
14 d, Hkk GLTG-2 Fl GLTG-5 (#7544 H A A]

FERE AR 5718 4).

oA A, Jot, BREE . KGRI
PR, AR A TIRAR TR N AR IR R 5 2
BRI, EarsEER, A XA =
ZZAE, BRRALEA A 3-6 /I, A BEN
Bes AENAK AT AR E, ER,
ZAMEAZ TS, MEM(E 5, 3£ 3).
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Q

5 30.00}

8

2 20.00¢

=

A 10.00}
0.00

15 20 25 30
Culture temperature (°C)

3 REXMEH GLTG-2 1 GLTG-5 B4 £ KH& M
Figure 3 Effect of temperature on mycelial growth of
isolate GLTG-2 and GLTG-5

T PDA MEfRsE, MREHFR

Note: Culture on PDA in the dark.

i 3 5 RN AR A T B AR T Ah A T SR L
XU bk GLTG-2 Rl GLTG-5 7585 by Kl
¥eME V. dahliae Kleb.

25 BREMSTFENFEE
BLASTn 44k 78, GLTG-2 (GenBank

BS5 MK252095)f rDNA-ITS 7415 V. dahliae
ik MRHf7 (GenBank % 5% 5 MK093977.1) [ )34
AL PE IS 99.78% , GLTG-5 (GenBank % 5% %5
MK252096)/ tDNA-ITS J¥415 V. dahliae Tk
MRHf7 #1 Vd414 (GenBank & 5% 5 MH392569.1)
7 FIAR M TS 100.00%. AR Ho X 25 51 58
B UERIR 5

MNRGREROLERE, WAL Ak
B R F AR KIS B m 4L, GLTG-2
SR CBS 392.49 (3 Hk J5 A 37 3+ A )
MRHf7 (MbBERE . REH; FF:. TRFE
Solanum tuberosum)f Vd414 FRIE . o EZHE
% A FE: MR Gossypium sp) R —4H
GLTG-5 5Fkk T OVD-2 (P . [T
W, ZFF . WMEAR Olea europaea)l At-13 (M HH
Sk Py FE. A Acer truncatum)®EHh
— (Kl 6).

4 ¥k GLTG-2 71 GLTG-5 7£ PDA 155 & FiE5F 14 d EERS

Figure 4 Colony morphology of isolate GLTG-2 and GLTG-5 cultured 14 d on PDA medium

TE: A: 20°C K537, VA, FHEN GLTG-2, FHEN GLTG-5; B: GLTG-2 V4 1EI, 20 °C 53%; C: 25°C K598, WVATIA,
FHER GLTG-2, FHEM GLTG-5; D: GLTG-5 WHYEIEM, 20 °C ¥53%. BiFRIMMARE 72 mm.

Note: A: Back of the colony, upper row for GLTG-2, lower row for GLTG-5, at 20 °C; B: Colony front of GLTG-2, at 20 °C; C: Back of the
colony, upper row for GLTG-2, lower row for GLTG-5, at 25 °C; D: Colony front of GLTG-5, at 20 °C. Petri dish inner diameter 72 mm.
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5 H# GLTG-2 1 GLTG-5 B R 7545 1E
Figure 5 Microscopic features of V. dahliae isolate GLTG-2 and GLTG-5
[E: A, B, E. F: WU&#%; C. G: MEHTH; D, H: /MEHIF. A-D: Wtk GLTG-2; E-H: Witk GLTG-5. PDA i34k |- 20 °C

BFE 14 d.
Note: A, B, E, F: Microsclerotium; C, G: Conidiophores; D, H: Conidium. A—D: Isolate GLTG-2; E-H: Isolate GLTG-5. Cultured on PDA
medium 14 d at 20 °C.

%3 &E# GLTG-2 1 GLTG-5 RS HHE bLAL
Table 3 Compare of microscopic features of V. dahliae isolates GLTG-2 and GLTG-5

Microscopic features GLTG-2 GLTG-5

TR ) 15.31-571.20 40.8-652.8

Conidiophore (Length) (um)

T (< FE) (12.24-41.84)x(1.02-2.04), (8.45-61.97)x(0.70-2.11),
Phialide (LengthxWidth) (pm) av. (29.07+8.43)x(1.56+0.26) av. (25.40+10.33)x(1.31+0.31)
ST (K xTE) (3.06-6.12)x(1.02-2.55), (2.82-6.34)x(0.70-2.11),
Conidium (LengthxWidth) (pm) av. (4.05£0.73)x(1.65+0.41) av. (4.16£0.91)x(1.29+0.30)
TRRAZ (K x9E) (30.61-115.31)x(17.35—41.84), (33.62-147.96)x(15.31-36.73),
Microsclerotium (LengthxWidth) (um) av. (57.73+19.49)x(25.46+4.93) av. (68.14+26.05)x(28.04+4.77)

Verticillium dahliae GLTG-2 (MK252095)
63 |Verticillium dahliae CBS 392.49 (MH856561.1)
Verticillium dahliae MRHf7 (MK093977.1)
Verticillium dahliae Vd414 (MH392569.1)
Verticillium dahliae Vd BZ2 (MH607413.1)
Verticillium dahliae CBS 810.97 (MH862677.1)
100| ' Verticillium dahliae Vd16_9 (MG585719.1)
Verticillium dahliae T_OVD-2 (MK028533.1)
631 Verticillium dahliae GLTG-5 (MK252096)
Verticillium dahliae At-13 (MF149108.1)
Verticillium tricorpus Raph-4 (KX756153.1)
499‘;Verticillium tricorpus Vt536 (GQ258661.1)
53 Verticillium tricorpus Ls443 (GQ336792.1)
Gibellulopsis nigrescens UAMH 6687 (AF108473.1)

62

—_
0.02

6 XL HEFK(GLTG-2 1 GLTG-5)% T rDNA-ITS FIIHWEM ALK L EH

Figure 6 Phylogenetic tree based on rDNA-ITS sequences of tested isolates (GLTG-2 and GLTG-5) of Verticillium

¥ 437 EREEE R Bootstrap A0S F AR, H B S FHE (bootstrap)>50% 0 B R FEAS A4 324 5 ;5 $55 9 GenBank
FroT s bR RACRAL S AR L.

Note: The confidence values over 50% from 1 000 replicate bootstrap samplings are shown at each node. GenBank accession numbers are shown
in the parentheses. Scale bar indicates the base substitution rate.
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o, o HAERK A ER B 1 H OB = /IR & B, 7
ARBFFE R, N TR0 25 5 s H R R A 8 4
XoF AT INE 2905 1Y) SR 5, BRARTE 3 AT, @l

JI AR AR AT 3 35056 B Mk GLTG-2 Ml GLTG-5 174,
B HEAR IR (1824 OB B KK (B /K=
1.5 h/12.5 AT, SRR HL -3 A R 30
BZAEAR , X P BB R0 T Ak X sz R A St 1A
FIPAE o HETIZ0% 3 T H 48 N Y & A2 A s 100 9
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