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Screen and identification of biocontrol strain Cladosporium
chlorocephalum L S1 against banana Fusarium wilt
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Abstract: [Background] Banana Fusarium wilt is a devastating disease caused by the soil-borne
hyphomycete, Fusarium oxysporum f. sp. cubense (Foc). Due to the low production limitation of resistant
cultivars and attempts to control Fusarium wilt with chemical fungicides have proved uneconomic and are
environmentally unfriendly, using novel strategies such as biological control is attractive alternatives to
conventional control methods. [Objective] In order to select dark septate endophytes strains that showed
significantly antagonistic effect on the Foc growth and to enrich the microbial resources for biocontrol.
[Methods] Five dark septate endophytes strains were selected for evaluation of banana growth promotion
ability and control efficacy against the Fusarium wilt through culture dish and pot culture method, and the
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dominant strain LS1 was identified based on morphological characteristics and ITS sequence analysis.
[Results] All the five dark septate endophytes strains have the ability to carry out banana growth
promoting activities after the inoculation, but the strain LS1 function most notably, which indicated by the
seedling fresh weight and dry weight were increased by 47.36% and 42.40%, separately. The disease
control efficacies of LS1 against the Fusarium wilt was found up to 86.19% in the culture dish and 63.19%
in the pot culture method, which were significantly higher than other dark septate endophytes strains.
Morphological observation and ITS sequence alignment analysis results showed that the LS1 strain
belonged to Cladosporium chlorocephalum. [Conclusion] These results indicated that the strain LS1
promised to provide a new biological control method for banana Fusarium wilt disease.

Keywords: Dark septate endophytes, Cladosporium chlorocephalum, Banana Fusarium wilt, Biocontrol

effect, Growth promotion
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(10 pmol/L)4% 2 uL,DNA #i# 1 pL,ddH,0 20 pL .
PCR JZ )i 4&1%F: 94°C 2 min; 94°C 40, 50°C 30s,
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Tablel Bananagrowth promotion effect of different DSE strains

Strains Growth Stem height Growth Stem width Growth Weight Growth Dry weight Growth
vigor (cm) rate (%) (cm) rate (%) (9) rate (%) (mg) rate (%)
LS1 +++ 6.51+0.44a 21.91 2.49+0.13a 30.37 1.12+0.22a 47.36 5.91+0.82a 42.40
B2 ++ 5.85+0.57ab 9.55 2.01+0.11b 5.23 0.92+0.14ab  21.05 5.79+0.47a 39.52
LC8 ++ 6.08+0.43ab 13.86 1.98+0.39%b 3.66 1.00+0.17a 31.58 5.87+0.31a 41.45
MS38 ++ 5.64+0.44b 5.62 2.08+0.09b 8.90 0.96+0.05ab  26.32 5.68+0.48a 36.87
TD1 ++ 5.58+0.19b 4.49 2.10+0.15b 9.95 0.91+0.14ab  18.42 5.64+0.76a 35.90
CK + 5.34+0.87b 0.00 1.91+0.25b 0.00 0.76+0.21b 0.00 4.15+0.95b 0.00

TE: MEERN -+ FORF AR AEBCREN R, AF/NG TR &AL BIAE 0.05 /K- Eik2s 2.
Note: More “+” indicate more obvious the growth promoting effect; Different small lettersindicated significant difference at 0.05 level.
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Figure3 Biocontrol effect against banana Fusarium wilt of different DSE strains (A) and biocontrol effect of L S1 (B-E)
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FIH] IDNA-ITS 5[ #1%) Ftk LS1 1.5 DNA 97
W 5153 — 254 553 bp [ PCR =¥, £ [mllicatifk
MY 428 GenBank 315 %5554 MH376857.,
ZFHI1E NCBI HEfT BLAST 43#r, &3 LSL 5
k% #1 J& (Cladosporium) /7 () C. chlorocephalum
(AF393686) . C. tenuissmum (MK311278) . C.
colocasiae (NR119840) . C. oxysporum (MH863870) .
C. anthropophilum (MK 111492) . C. cladosporioides
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B4 ERLSIESLRE
Figure4 Morphological characteristicsof strain LS1
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Note: A: Colony on PDA; B: Conidiophores and conidia of strain LS1, Bars=10 um; C: Conidia, Bars=10 pm.
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Figure5 Phylogenetictree derived from analysis of the I TS sequences of strain L S1 and relative species
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Table2 Themorphological characteristics of strain L S1 were compared with similar strains

Species Colony color Conidiophores Conidiogenous cell Conidia Reference
LS1 Olivaceous to Brown, smooth, septate, 0-2 septate, Ellipsoid to
brown branched, occasionally once cylindrical, slightly fusiform, aseptate,
unbranched with swelling depressed in the with 1-2 distal hila
base middle
C. chlorocephalum  Olivaceous Brown, smooth, septate, 0-2 septate, Ellipsoid to [23-24]
branched, occasionally once cylindrical, slightly fusiform, aseptate
unbranched with swelling depressed in middle
base
C. tenuissimum Light green, later ~ Unbranched, 0-2 septate, Ellipsoid, obovoid, [23,25]
gray geniculate-sinuousto thetop,  cylindrical- smooth, 0-1
2—7 septate crescent septate
C. colocasiae Brown Unbranched, septate with 0-2 septate, Ellipsoid, obovoid, [23]
swellings top cylindrical- 1-3 septate,
fusiform occasionally
aseptate
C. oxysporum Olivaceous Unbranched, obvious 0-1 septate, Obovoid, [23]
swellings cylindrical occasionally
ellipsoid
C. anthropophilum  Greyish-green, Branched, sometimes Cylindrical, slightly Ellipsoid, [26]
cover with gray verruculose towards the base,  swellings at top asperulate, with
hyphae walls slightly thickened 1-5 distal hila
C. cladosporioides  Olivaceous Unbranched, not swelling, 0-1 septate, fusiform  Ellipsoid, obovoid, [23-24]
verruculose, conidial scars 0—1septate,
verruculose
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TR 22 2%, $fi DSE R B i i 48 5118 A 7 22 A4
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T DSE-fH 4" I kv DSE 2 AR Y AR 22 N
PRTTAE AR R AR, 52 25 BRI D 1 52 i A X A
AN, R LB RO R R A o ASBI 5 R FH O 28 2 Y
5tk DSE B, i % N LA G SE 3 A o)
TR IAACR, 45 R B R HEREM DSE
Ab PN AR FE RG220 77 AR T RS A — I BTIRROCR ,
TR AR LS1 AbBRA A AR AR R I BIEROCR B3
T HEEME, FILPAEeERES 86.19%, ik
BIARCR K 63.19%, B RO RS, FFH [E] i) B
BRCRAN T e — B W RPN . ef & L B
FE 12 DSE i Pk Schizothecium sp.Ji AEHE 5 7 A5 1Y
PUAALBIH RS0, 18 m AT R W P e, A
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HE— 20 I SRR IESE
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