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Root rot pathogens of melon and their pathogenicity in Kashi, Xinjiang
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Abstract: In order to clarify the pathogen species and their pathogenicity of melon root rot in Gashi county, Kashgar
region, Xinjiang. Samples of melon root rot were collected, pathogen isolated and identification. The pathogens were
isolated and purified by tissue isolation method, and verificated by Koch's law. Then pathogens were identificated by com-
bining morphological characteristics and phylogenetic analysis based on multi-loci (ITS+TEF1-a+RPB2). The results
showed that the pathogens of melon root rot in Gashi county were mainly Neocosmospora falciformis, Fusarium glycines
and N. solani. Among them, strains Z3, Z11 and Z27, with high pathogenicity, were inoculated on the same melon variety
to determine the pathogenicity. The results demonstrated that these three strains significantly reduced the root length,
plant height, stem mass and root mass of melon seedlings, with the disease indexes of 68, 84 and 74 for Z3, Z11 and Z27,
respectively. Strain Z11 (F. glycines) had the strongest pathogenicity. In this study, N. falciformis and F. glycines were
identified for the first time as pathogens of melon root rot in Xinjiang, which enriched the etiology of melon root rot and
provided a theoretical basis for the diagnosis, control and resistance breeding of melon root rot.
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(OA) A& A E FR 1577 3L (SNAD , 41 H 5 8845 B
VIR BR A A

EE OB % 2% 11 5 (86-1) , J& JE 7 i 24
BAL AT EH & A PRI A .
1.2 7%
12,1 mBREGH B BUEHTR R 255
AR 4L, F E SRK PPk 10 min, B R 1H K 5
SR AL 2 5 B RN 147995 i B 1) 43 B8 A4l
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AAb RS R R Pk 3 ARAER M B AR T PDA
B gt B EUE AR Y 5 mm (BRI 42 3 308 B iR
MR b, B 5 7E 28 CCRAME IR (RIB1E 77 , T R W52
I IL S, B 2 R IVER , DLIE 5 K 7% 1A
XTI . BEANBERRE R 10 KR RT3 IREE
F B8 IR 5 B MR I AL R A3 B JEAR AR R
T B AS B0 A 5 R AR R 0 B AT LU
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(SNAD3 FhbsFR % Lo 7570 B alifh 1 B AR~ 4T
WEARA S mm WD, 70030 ] PDA #1 OA $5
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Table 1 Primer sequences for PCR amplification of ITS,
TEF1-a and RPB2 genes

H 3 K] ElEY B2y Gkl

Target gene Primer name Primer sequence

ITS ITS1 TCCGTAGGTGAACCTGCGG
1TS4 TCCTCCGCTTATTGATATGC

TEFI-a EF-1 ATGGGTAAGGARGACAAGAC
EF-2 GGARGTACCAGTSATCATG

RPB2 5f2 GGGGTGATCAGAAGAAGGC
Ter CCCATGGCTTGTTTGCCCAT

7£ GenBank /% ] NCBI Y BLAST-n T B %
T 3R 0) 7 H) BEAT L XT . AR ITS. TEFI-o0 F11
RPB2 Z5AN[AFE IR Fy B i BLAST K2R 45 3, M NC-
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1 min, 3 FH KK & S0P ok 4%, N B K
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Note: a. Field symptoms of root rot of melon; b-c. Browning of vascular bundles in transverse and longitudinal sections of roots and stems; d.

Root epidermal rot; e-f. Mycelium on root surface.

1 EHIVIR B 9 & fm RE IR

Fig. 1 Symptoms of root rot in melon

NP YEE R DR, S R R R AR
JEANR B, R F BT B sk (1B 1- Do &)
MRABFE SR IRR T IE A F O 22 (K] 1- e~
22 BmEENSBEACANBRTEE

M 20 3 TR FE AR 3 B AiAL Y 48 ST PR
KL B9 TN Z1~Z48. HRAE BRVE SR R AL
HIF08 3 MRS, A TSRS A 1 bR

BRI NIRR BT SOR MEI E . 45 R, Bk Z3.
727 Z11 FEFEERRE TR 3 d J5 2R3 478 (AR 6
FRIEIR o FERFIN - 5t R R BLIEH (K 2-) 5 4%
FRBA PR Z3 1A TR AR B2 F s 17 2 0L HH 42 A 4 3R
Y, IR ek /b B g (P 2-b) s Rl B Ak 227 B
JRAAAR R0 7 A 52 B4 ], ZIAR DD sl etk »
To AR AR (B 2-) s BEFI R AR Z 11 B TIOVAR H B

Wiza XA b A0 Z3 Wbk c. R 227 TR d~e. 50 Z11 itk
Note: a. Control; b. Inoculation with strain Z3; c. Inoculation with strain Z27; d-¢. Inoculation with strain Z11.

2 EHICRRIREERD 3 FEEF & RAER

Fig. 2 Symptoms of melon embryonic roots after inoculation with three species of fungi
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BRI R 975 TR JRAR 38 2H 23 rp O 20 v H 5 DR 4 o 1
PR—8 s, Sesi R R ,23.227.211 N
T R A b DX T L TR 5 ) 8005 A
2.3 FHTAR B R EBURE L ASHHE

73 WHIRTE PDA #5958 L3R 7d J5, AN
FN R, b 4855, B E M ag BRI E
B 22, 35 IR IS HONR B . PDA #5970k B H ™4
DR RNy AT (B 3-a), 7 AR RE IR Ak .
1E 24 °CH AN, PDA #5372k FRV& 1P 348 M A=
KHEH 7.5~8.0 mm-d' (K 3-a). 7E OA i 7R%E I
(eSS E S b A A SRS RN A A
BT, P m A KRN 7.8~8.5 mm-d' (K 3-b).
TE SNA Kt bLaf =4 KB A7 . KB A
T EETRAREL B, 2K KR, 9w
&, BAT 1~4 DRI, K/ (18.9~41.9) pmx (5.1~
5.9 um; /NGy A A 73 AR T B AR RE b, 7R
T o 5% 3K AT, S, B9 [ B AL, B 0~1 A
B i, K/ o (12.8~18.8)um = (2.5~5.0) um. 73 1
A5 M TR 22 N B8 A ity L 42 Ak, T ity TR ol o R AR
(] 3-c~d)>

Z11 WFRTE PDA Bi3i 5t b 3E% 7d 5, A%

R EFF 0% B AN HE VIR BLZ20R, B 22 N A
o, T S T VR 5K A B A R R I A AE G, TR 7
IR IR . PDA #5770k Fnl B4l , (H K
DR B o3 A 5, AR R ORI SOk . AE 24 °Co%
5, PDA 55 F:5: ERIE HPR m AEK A 8.5~
9.0 mm-d'(& 3-e). 7f OA B3kt FH 4 2518
o FLIR I, VR B R IR AL AR Ak, P AR )
AKF N 9.0~9.8 mm-d'(E 3-0). I 7 #H IS4
fE: KA BT 7 il , RYTEETE, Piamblid, Bf
2~4 ANFE I, KN N (22.1~37.9) pmx (4.1~5.9) pm;
ANBY Gy A A R R A R R T B
BT, BA 0~1 A&, K/ (10.8~19.1) pmx
(2.5~4.00pum. F3 4 fl 7R E 4 R 225040, K5/ B
SRR R B A R AT (] 3-g~h) .

727 BARAE PDA i 9i 0k F¥59% 7d J5, Wi TR
R EZIETE , B 224k 9 B 200K, 50U JE 200 e A4
K, AREEMAGSLERLL. PDA B33 Ll H i
PR NBL A AT TRRR R AR . 7E 24 °C oA
T, PDA Ki 7R B IA M-I M AE K F N 9.0~
9.5 mm-d'(/ 3-i). OA ;774 L HZ 25 A
o, TCRFIR SV, 1 22 /R 5 PDA E 3 , I 42 H
AKHEA 92102 mm-d'(F 3-). FHIREEHES

T :a~d Ny Z3 Witk; a. PDA $59735b. OA 35973 e BT d. 0 2EHIT. e~h v Z11 1Hik; e. PDA 59755 £ OA #5978 ;0. 32k
TR b AT T o i~ A Z27 Rk i PDA Bi9R3E g OA B 9R3E k. BT L 04 T FRROK/D bar=20 um.
Note: a-d for Z3 strain; a. PDA medium; b. OA medium; c. Conidiophores; d. Conidia; e-h for Z11 strain; e. PDA medium; f. OA medium; g. Co-

nidiophores; h. Conidia; i-1 for Z27 strain; i. PDA medium; g. OA medium; k. Conidiophores; 1. Conidia. Scales size bar=20 pm.
3 RREERERESHE

Fig. 3 Pathogens colonies and morphological characteristics
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Ui TS, B 3~5 MR, K/ (221~
31.9) umx (4.1~6.1) pums /N1 73 Az 76 7 52 40 [5 7 B
BB 7, TC B B R, K/ A (10.8~19.1) pumx (2.5~
4.00um. ARG, B T B 22 SO R
b R T T = A, SRR A (B 3-k~D o
24 RHEEXEDH

255 Y 3R AR Z3.Z11 A Z27 B Rk R ITS.
TEFI-o 1 RPB2 3K, 345 Z3 BRI B 5 K
J 4 547.708 F1 965 bp, 3K15 Z11 B #kI H (1% A
KA 532,672 F1 952 bp, #1545 227 W FkA H 3
Rl 4 5664726 1 944 bp. K 3 Bk R ITS
7515 GenBank _I 7 %1 iE 1T Blast X, K Z3
¥k 5 N. falciforme CBS 475.67 ( MH859035 ) «
N. floridanum NRRL 62628 (KC 691563) #1 N. sutto-
nianum NRRL 32858 (NR_172216) [f] [&] I ¥4 15 7£
99% L I 5 Z11 B #k 5 N. foetens CBS 110286 (NR_
159865) « N. inflexum NRRL 20433 (NR_152941)
F. andiyazi MRC 6122 (KR909401) ] [&] J5 11 ¥ 7€
99%L I ;727 Btk S N. rubicola CBS 101018(NR_
154227) Fl N. gamtoosenseCBS 146502 (MW
173063) [ [R5 1 2 7E 99% LA _E, R I ITS 41 A
RERE DAE 3 Tl B PR 4 E B b

3T TEFI-o #1 RPB2 J¥ %15 GenBank H Fu-
sarium J&F Neocosmospora J&MAH 751 (K 2) Bk
GHEZERNARGARKEN. GREW, wWkz3 5
N. falciformis(CBS 141594) 4t R 40 K & W [F] —

89

*2 THHRATZEERZLESTIM . EREFT
Table 2 Downloaded species, strains and sequences for
multigene phylogenetic analysis

GenBank &35

kR H?Fj—l GenBank accession
Strain Strain number

number

TEFI-a RPB2

Neocosmospora falciformis ~ CBS 475.67 LT 906669 LT 960558
Neocosmospora falciformis ~ CBS 141593 KF 597797 KF 680011
Neocosmospora falciformis ~ CBS 141594 KF 597814 KF 680005
Neocosmospora kurunegalenis CBS 119599 DQ 247511 LR 583838
Neocosmospora martii CBS 115659 JX 435156 JX 435256
Neocosmospora martii CBS 142423 LT 746216 LT 746329
Neocosmospora noneumartii  CBS 115658 LR 583630 LR 583852
Neocosmospora pisi CBS 123669 LR 583636 LR 583862
Neocosmospora solani CBS 101018 LR 583651 LR 583878
Neocosmospora solani CBS 208.29 LR 583650 LR 583877
Neocosmospora tonkinensis ~ CBS 115.40 LT 906672 LT 960564
Fusarium curvatum CBS 238.94 MH 484984 MH 484893
Fusarium glycines CBS 144745 MH 485032 MH 484941
Fusarium acutatum CBS 402.97 KR 071754 KT 154005
Fusarium fujikuroi CBS 221.76 AB 725605 KU 604255
Fusarium oxysporum CBS 144134 MH 485044 MH 484953
Fusarium oxysporum CBS 144135 MH 485045 MH 484954
Fusarium ananatum CBS 118516 MT 010996 MT 010966
Fusarium nirenbergiae CBS 840.88 MH 484978 MH 484887
Dactylonectria torresensis CBS 129086 JF 735870 KM 232347

K E AR Z11 5 F glycines (CBS 144745) B AL %
GREWHE— 28, B 227 5 N. solani
(CBS 101018) & 1E & 4t K & WHIFE— 7B (B 4.

727
Neocosmospora solani CBS 101018

88 100 Neocosmospora solani CBS 208.29

82

100

100

55

Neocosmospora noneumartii CBS 115658
Neocosmospora tonkinensis CBS 115.40
100jNeocosmospora martii CBS 115659
Neocosmospora martii CBS 142423
Neocosmospora falciformis CBS 475.67
Neocosmospora falciformis CBS 141593

73

98INeocosmospora falciformis CBS 141594
Neocosmospora pisi CBS 123669
Neocosmospora kurunegalenis CBS 119599

Fusarium fujikuroi CBS 221.7676
98 Fusarium acutatum CBS 402.977
-Fusarium acutatum CBS 118516516
100 Fusarium glycines CBS 144745

Fusarium curvatum CBS 238.94
Fusarium nirenbergiae CBS 840.88
Fusarium oxysporum CBS 144134
‘Fusarium oxysporum CBS 144135

0.01

-Dactylonectria torresensis CBS 129086

4 BT TEFI-o 71 RPB2 BN ARG L BN
Fig. 4 Phylogenetic tree constructed based on TEFI-a and RPB2
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KRR ERE 0 S5 B AR B Z3.
Z11 F1 727 B fh T ARG H b @R &) i 75 B
Z11 Wbk 7 d J5 IR MEERER, #efh 10d J5, K
ok R B R s B 14 d J5, RILH B
FELBIOT . KA, v WL E R4 )
R 42 2R L3R B CLEEAR IR 2, 75% AR R CUIR AT,
P RMK T AR TS, RS e 5. (M
Z3 F 727 WPk 7 d J5 A B I B B RE , AR AR
TRE R M 14 d J5 , HIRR R L B s
ERER , B4 s, AR RKOR 7, WA R AR S 3R
i, R IR RRAR 2 I 25%~50%HRFE , iR K &
W (B 5) . SR GEKLBD L EH A K, L
FERR . EHT B 5 R 3RS S A
B A 1) B4 998 JEL T 5 375 7K T B CCIRO oA 43 B8 380995 Ji 1

T a~c. MR 14 d;d~f. 200 23 Btk 14 dsg~i 8550 211 Bikk
14 d;j~1. HFh 227 Bk 14 d.
Note: a-c. Control 14 d; d-f. Inoculated with Z3 strain 14 d; g-i. In-

oculated with Z11 strain 14 d; j-1. Inoculated with Z27 strain 14 d.
5 EHI#hEER 3 MRERERENARER
Fig. 5 Symptoms of melon seedlings after inoculation with
three pathogens

HI3% 3 W0, M 3 R EL T S 4l B RO R
100% , i 42 fl Z11 B PR (095 15 45 20 84, =
Z3 727 Bk, KW Z11 Bk R4 8 S0% 4
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Table 3 Determination of pathogenicity of three isolated
fungal strains on melon
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Strain Incidence disease rate/% Disease index (DI
CK 10 4
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Table 4 Effects of three isolated strains of fungi on the growth of melon seedlings after inoculation 14 d

b3 ESIS WK ES 0 R A ot ETE PR
Treatment Stem length/cm Root length/cm Stem fresh mass/g Root fresh mass/g  Stem dry mass/g ~ Root dry mass/g
CK 13.63+1.23 a 8.02+£1.01 a 2.76+£0.29 a 1.10+0.40 a 0.21+0.04 a 0.07+0.02 a

Z3 7.33£1.16 b 5.99+0.92 b 1.70+0.43 b 0.27+0.16 b 0.16+0.02 b 0.03+0.01 b
Z11 4.69+0.44 d 4.3240.52 ¢ 1.36£0.39 ¢ 0.15+0.04 b 0.15+0.02 ¢ 0.03+0.01 b
727 6.06+0.89 ¢ 5.62+0.50 b 1.67£0.50 b 0.22+0.07 b 0.16+0.02 b 0.03+0.01 b

T ANFEVNG RO A F R R HAE 0.05 KT ERA BEZER

Note: Different lowercase letters indicate that the difference is significant among different strain treatments at 0.05 level.
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