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Antifungal characteristics and biocontrol potential of
Emmia lacerata SRS
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Abstract: [Background] Emmia lacerata, a white-rot fungus with global distribution, has a good
inhibitory effect on the fungal pathogens of plants and can be developed as a biocontrol fungus.
[Objective] To determine the antifungal ability and siderophore production ability of E. lacerata
SRS and explore its biocontrol potential. [Methods] The antifungal abilities of SRS against
9 plant pathogens were determined by dual culture method and different concentrations of
fermentation supernatants were used to determine the inhibitory effect of the metabolites. The
chrome azurol S (CAS) method was employed to determine the siderophore production ability of
SRS5. [Results] SRS inhibited 9 plant pathogens quickly in the way of overgrowth by competing
for nutrients and survival space, with the inhibition rates of 23.7%—-62.7%. It showed the strongest
inhibition on Calonectria hongkongensis and Diaporthe sp., with the antagonism grade IV against
Lasiodiplodia theobromae and grade III against the other 8 pathogenic fungi. SR5 demonstrated
moderate capacity of producing secretory siderophore, with the highest siderophore unit (SU) of
44.1%. [Conclusion] SRS plays the role of biocontrol by competing for nutrients and survival
space and secreting siderophore, an extracellular anti-microbial metabolite. This study provides a
scientific basis for the further development and utilization of E. lacerata in biocontrol.

Keywords: Emmia lacerata; antifungal activity; siderophore; biocontrol effect
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Table 1 Inhibition results by dual culture

ik 3 SRS T16

Strain TR 2 PTG P 2 R 1
Inhibition rate (%) Antagonistic degree Inhibition rate (%) Antagonistic degree

I f iR 41.7+5.7b I 51.8+0.0cde I

Fusarium oxysporum

[6] ) 7& Diaporthe sp. 61.6+2.2a I 55.7+0.0bcd 1

W BN R 5T 62.7+2.3a 11 50.5+0.0de il

Calonectria hongkongensis

i e Sk £ 35.5+3.8bc 11 50.0+0.0de 11
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Colletotrichum fructicola

NP2 BT 46.9+7.0b 11 46.3£0.0¢ il
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Guignardia sp.

AR 23.7+4.0c v 58.7+0.0bc I

Lasiodiplodia theobromae

RIS A [F)/ING P RER R X8 G I TE P<0.05 K-F- 2257 3. T IH

Different lowercase letters in the same column indicate significant difference at P<0.05 level by Duncan’ s test. The same below.
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Figure 1 The dual culture of SRS with different pathogenic fungi and observation of mycelium morphology.
A: Fusarium oxysporum. B: Diaporthe sp.. C: Calonectria hongkongensis. D: Fusarium solani. E:

Colletotrichum fructicola. F: Pestalotiopsis microspora. G: Nigrospora sp.. H: Lasiodiplodia theobromae. 1:
Guignardia sp.. The lowercase letters are the hyphal observation results under the microscope, and

correspond to the pathogenic bacteria represented by the uppercase letters one by one.
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Figure 2 Inhibition rate of deferent concentration SR5 fermentation supernatant to 9 pathogenic fungi. A:
Fusarium oxysporum. B: Diaporthe sp.. C: Calonectria hongkongensis. D: Fusarium. solani. E:
Colletotrichum fructicola. F: Pestalotiopsis microspora. G: Nigrospora sp.. H: Guignardia sp.. I

Lasiodiplodia theobromae.
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Figure 3  Situation of inhibition rate of SRS fermentation supernatant against 9 pathogenic fungi in different
concentration. A: Fusarium oxysporum. B: Diaporthe sp.. C: Nigrospora sp.. D: Lasiodiplodia theobromae. E:
Colletotrichum fructicola. F: Guignardia sp.. G: Lasiodiplodia theobromae. H: Calonectria hongkongensis. 1:
Fusarium solani.
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JEE R i, D: PRAFE. E: ol B 4

Figure 4 Inhibition effect of SRS fermentation supernatant on different pathogenic fungi and observation of
mycelium morphology. A: Fusarium oxysporum. B: Diaporthe sp.. C: Fusarium solani. D: Nigrospora sp.. E:

Lasiodiplodia theobromae.

5 SRS AEAFEIEFEEMEERS  A: PDA B B: CASHEFRILILH. C: CAS WA M
Figure 5 Colony of SRS strains on different medium. A: PDA medium. B: CAS front medium. C: CAS

medium back.
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Figure 6 Change of solubility index of siderophore
produced by SR5 with time.
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Figure 7 Variation of siderophores production by
strain SRS with time. + indicates CAS coloration
positive; @ indicates the discoloration caused by
reaction with the test solution.
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62.6%, TMTERE J1F O 408 A B i =2 1] 032,
R 5 il s R BB AR K, T EL X AN [ A9 D
FLAA AR AE S, UDiRHIZ R HR B 1E N
AR, e R AR B R R T
ZIBESE

E—2 B K B, XTI 12 d J§ SRS XFBRAE
A ) 5 A0 AN AT R B 8 AN HAt 7 R R A
T T S5 R IE 100%, PRERLT (A R Rk
f6 7 R AR R A KA TR RN AT AT B A T A B 22
SRS w5, B (0 3R Bl AT ] R Bl 58 42
fitt, HREWIKIET:, FIE AR GBS R AT
HNFERN RIRBERE ST, — Lo I Lo ] 3 i A
ESH5EUEERE, R AEPIN N YR
JE B B BOR N 22— BT 3 W L L
R 2 R R il 2 ke At R PR v A e R
ffA LAY A — B R B s E AR, FEA
S rp RS LT SRS BERRAR LA (0 K, M
WO IR B ), REMEER . BROWEE
RISl XA 35 X SRS 50 i L D TR 22
AT AR A K, RABIE 2 LA E AR
%, (HUEEEINZE SRS WL N AW F &, HEiE
= ek SRS IR BN E 22—, SRR
LA B s J5 B O P R L R Y

PR A B R R FEPL R E R E &R
Z—, HEEE N AMR IS A K AR
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(2 R AR R BT A VR R A SRR R DCHIE
S RUIE B (Hypocrea lixii) SCSIO 41520 1Y
FER BB W) rugulosin BEA KUK HEAN 1R
FHE, P gz ATk B A FL T HG2011 K
PO THRERIFE TR A B RN 25.9%-32.4%, A
WEFEH SRS A ER MR FANMLL. SRS AW X
2T G £ ] JA 58 AT W55 AR AU R A 1 (R PR A
T AER 4 TR JC R S i 7 T, R ™ A A A
Wk AN TR SR R )30 B AR AT AN ]
BREMIE —SREB A PER F BT
N TR A, F DAAMERR T A R 5
RIEVER, TEASEREE . MW E AP R
S AT EESE T R, TR
X PRI RT3 A WS L T R 2 A i D T
ARy F 2 )y, Fgaier P HFE 3 0
REAE 7 A Bk AR Y B L A 7 R AR T b 72 T
T K P98 R G A R A5 R RN AL A B o L 3
G, AWHRZ R SRS HA 7 A Bk
MIRE ST, 7R AT P A 5 vy e,
I3 WA RE 1 5 B SR B8 SR o T AR B L T A
KA S B rp o AU Y B G, e RS
VPR USRI . SR T EL T )™ BRI T
P S AT ROR 5 H 7 R BUAR R AL | B SR A
I Ab R ES G WA e S R N R A K. BT
SRR B R i R AR AL AR AR I 2 R
(Trichoderma yunnanense) 2-14F2 X & i 5 /R X
W (Ralstonia solanacearum) A5 W 16 M ; 3258
ARSI AR 7= 5 i 3 T 780 2K 2 A 1 T 30 5 5 1
(Penicilium asturianum) XK-12 F=8REARLMF)E
Xt 48] % JAE 2 1 (Neofusicoccum  kwambonambiense)
XKD-1 FHIIZRE 100%. ABFFEHT, SRS T 9 Fif
9 Jirt L AT 1 U0 BV FH AT R -5 HL 7 A 10k 2 AR
5K, H BAA B A S Sk — 25 Y SRR UE B o
CA BRI, 7205 L TR ) a7 AE 2
B B 3 0 S R SR A3 A IR A

Ak, I SEBLHE P~ 3 iy H U0 ]
AE X 8 B G T4 E I . BRI K
H B 7E 60% LA EVOSST 0 3B SR T
BITROR, A 2L R A B UV B E T
Hehit, AREHERAPIR PRI, SRS Xk
T A A B AR AR ROR Y SR I AR 5T 2 BE
IR R 5 SRS Wik fleis kB, R
SRS TEHIT & F Hh AR L e A s L, By
KRTIGIT, N5 SeHn 28m5 1L 0 i I & A1) 1 4t
T HE LA

4 Zik

(1) SRS XJ A [7) 5 Jirt L 0 ¥ 400 1) B8R AN [T
XTRE 7 d J&, SRS X7 s 2% e R 8] JAe 7 e 1)
TSRO By, IR 255 3] 61.6%F1 62.8%,
TR R XA R . R B A L fA] e
SERF SN AR . AR A A Nl 2 B
SRS FIBR A PR RS HU O T 95 XFIRE 12 d
Je KB T SR A I B A AT AT R 8 A A 7
s 5t L T D v 2 i FE R 100%

(2) SRS & P X 9 Dt B AT A 400 ol BSCR AN
[] , A A S i T L o T PR OR de i, B
BRI AG , SVAI RO SR . Rl
WO PEIG R, XHfudfed . Bid . AN
T 3R T 1 A1 A AR B

(3) SRS B AE B, 7B A T Bl 8
FRu ) B IS TR, 725 6 KikF|
TR (SU=44.1%, AJA, 5 0.6).
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