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Effect of antagonistic fungal competition for colonization of
roots on pathogenesis of watermelon Fusarium wilt

WANG Xiao-Hui ZHANG Guo-Yi ZHANG Peng WEI Qiao-Jie
RAN Wei” SHEN Qi-Rong

(Nanjing Agricultural University, Jiangsu Provincial Key Laboratory for Soild Organic Waste
Utilization, Nanjing, Jiangsu 210095, China)

Abstract: [Objective] Watermelon Fusarium wilt caused by Fusarium oxysporum f. sp.
niveum is a common destructive soil-borne disease. Understanding of the competition between
non-pathogenic congeneric Fusarium species and pathogenic Fusarium oxysporum strains has
contributed to acquisition of novel bio-control agents and broadening the biological control
measures against the plant disease. [Methods] Selective media and dilution plating procedure
were used to study colonization of bulk soil, rhizosphere soil and plant tissues of watermelon
grown in greenhouse pots by non-pathogenic Fusarium verticillioides XA and pathogenic
Fusarium oxysporum LD. [Results] Strains XA and LD were isolated from diseased plant tis-
sues in field. When non-diseased soil was solely inoculated with strain XA or strain LD, in-
oculation with strain XA had no symptom of wilt and no loss of biomass of watermelon
whereas inoculation with strain LD led to heavily symptom of wilt. As compared with the
treatment of LD, the treatment of dual inoculation with strains XA and LD increased the fresh
weight and dry weight of the aerial part of watermelon plants by 151.2% and 110%, respec-
tively. Strain XA successfully colonized roots but was not found in the basal part of stem of
watermelon, while strain LD infected plant tissues and soil with (1.58—4.85)x10* CFU/g. As
compared with the treatment of LD inoculation, the dual inoculation with strain XA and strain
LD decreased the pathogenic F. oxysporum numbers in the basal part of stem, roots,
rhizosphere soil and bulk soil of watermelon by 63.3%, 66.1%, 3.3% and 24.4%, respectively
and increased the non-pathogenic F. oxysporum numbers in roots, rhizosphere soil and bulk
soil of watermelon to (0.35-3.84)x10" CFU/g; this treatment gained 57.8% of control effi-
ciency against watermelon Fusarium wilt. [Conclusion] The non-pathogenic congeneric strain
XA effectively reduced the ability of pathogenic F. oxysporum LD to infect watermelon plants
and had certain effectiveness as a biocontrol agent against watermelon Fusarium wilt.

Keywords: Watermelon Fusarium wilt, Fusarium verticillioides, Fusarium oxysporum, Coloniza-
tion, Biological control
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Fig. 1 The colonies of strains XA and LD in different media
TE: A: PDA 1 5R3E; B: i) RREPPERRIE(H @O R XA, BEAFELURET LD).

Note: A: PDA,; B: Komada’s Fusarium-selective medium (white arrow means strain XA, black arrow means strain LD).
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Fig. 2 Effects of treatments with different spore con-
centrations on the DSI of watermelon wilt disease

TE: CK: A A%, 10%, 10%, 10° #1 10% R 7
TR, 108, 10, 10° 11 10° CFU/g (kb 3.

Note: CK: The control with no pathogen; 10% 10* 10° and 10°:

The treatments inoculated respectively with different spore
concentrations at 10°, 10%, 10° and 10° CFU/g soil.
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Fig. 3 Effects of different treatments on the number of pathogen in plant rhizosphere soil and bulk soil
i CK: AR AL, 10°, 10%, 10°, 10% i RUAff TR 10°, 10°, 10° Al 10° CFU/g A4k 3.
Note: CK: The treatment with no pathogen; 10%, 10, 10° and 10°: The treatments inoculated respectively with different spore concen-

trations at 10%, 10%, 10° and 10° CFU/qg soil.
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Fig. 4 Effect of different treatments on the DSI of watermelon wilt
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Fig. 5 Effects of different treatments on the biomass of
watermelon plants
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1 WoR T IR R E i ] B AER AR RN 3
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AEFEE XA AHEAR 3R AR S0 R A
WEES  ERMRZESE, LD AbH P AR R 25 JL
Wik JI Bk 1.5%10% CFU/g, T XA+LD 4bFE H
A 5.8x10° CFU/g, P& HHZE 2.72 4%, 1E XA Zb#
{14 PG IR AR 2R SR A & L0k 7 71 (CK Ab Bl oA
KI), RATTRESE R XA BEAT BIHAEZETR, X
SRR LD BN 8 BT R R T TR ZEAR PR +
B R H BRI B 2 TRRIRRRIZER,
VU5 i o R R B AR bR 438 > + IR 448 > A ik
EETE SRR, BRI A ALY R
) FEAERR TR IR LD FROAL B A 20 SR 498 5
S ik T B O B0R 14 3 (1.58-4.85)x10° CFU/g.,
5P LD AL FRAH L, BUEFREE R XA F1 LD 4b
PRAEYIZEIEER . MRAR . AR B 48R R 1 53505
PRSI TR B 53 ) TR 63.3% . 66.1%. 3.3%
M 24.4%, HRZR . HREREHEA 0k 4 e Bom bk
5 7T AR B0 4 0 2] (0.35—-3.84)x10* CFU/g; it
BN XA BB LD IR R e siiz e, Ml
VUG Z T TR AR, BRI,

Fz 1 UIKET XA #0 LD ZEEMEELR. RRE. RIrTEM RTINS

Table 1 The number of XA, LD in plant basal part of stem, root, rhizosphere and bulk soil in the harvest

THMRZEELH iR HR PR 18 + ikt
Basal part of stem Plant roots Rhizosphere soil Bulk soil
qbam (x10° CFU/g) (x10° CFU/qg) (x10° CFU/g) (x10° CFU/g)
Treatment  FEORPE g WBORME  goon,  FEOREE  goo,  TFEOREE g
o TS Pathogenic o7 {Ezitie Pathogenic e Pathogenic o7 {Ezitie Pathogenic
genic fusa- "¢ oym  gemicusa- g o rium R fusarium  9emicfusa- g o rium
rium rium rium rium
XA - - 5.3+0.6b - 44.2+7.3ab - 29.1+3.1ab -
LD - 15.8+3.2 - 17.7+4.0a — 48.5+2.8a — 34.5+4.8a
XA+LD = 5.8+1.4 3.5+0.8b 6.0£1.3b 38.4+2.8b  46.9+7.2ab  24.5+4b 26.1+1.8b
CK - - - - 2.1+0.9c - 1.3+0.2c -

Note: —: Undetected.
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