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Identification of the pathogen causing Kiwifruit soft rot and the
conditions for inducing sporulation

SONG Jinhuang, ZHANG Lihua, TAN Hong, FAN Rong’

College of Agriculture, Guizhou University, Guiyang 550025, Guizhou, China

Abstract: [Background] Kiwifruit soft rot, a fungal disease mainly occurred in the storage
period, can cause sunken, softening, rotten fruits with an acidic odour, seriously affecting the
commodity and economic values of kiwifruit. Many pathogens are casual agents of this disease,
with unknown sporulation conditions and complex pathogenic characteristics, which lead to
unclear pathogenesis of this disease, inhibiting the development of prevention and control
measures. [Objective] To identify the pathogen causing kiwifruit soft rot and find out the
suitable sporulation conditions. [Methods] The tissue of kiwifruit soft rot was cultured for
strain isolation, and the isolate was identified based on morphological and molecular biological
characteristics. The effects of different media (potato dextrose agar (PDA), oatmeal agar (OA), and
potato saccharose agar (PSA), different light duration (24 h light, 24 h dark, and 12 h light/12 h
dark alternation), and light of different wavelengths (365 nm black light and 254 nm ultraviolet
light) on the sporulation of the pathogen were measured. The number of pycnidia and the
concentration, size, and germination rate of conidia were measured under different conditions.
[Results] A pathogen was obtained by tissue culture and confirmed according to Koch’s
postulates. The symptoms caused by this pathogen were the same as those of kiwifruit soft rot in
the field. The pathogen was identified as Botryosphaeria dothidea. by morphological
characterization and ITS-TUB-EF multigene sequence analysis. When being cultured in the
PDA medium with 24 h light, the strain produced the highest number of pycnidia (130 pycnidia
per dish) and the highest conidial concentration (2.5x10° conidia/mL). There was no significant
difference in the size or germination rate of conidia among different treatments. [Conclusion]
B. dothidea is the main pathogen causing soft rot in the kiwifruit production areas in Guizhou
Province. The PDA medium and 24 h light are the best conditions to induce the sporulation of
this pathogen. The results in this study lay a foundation for the research on the pathogenesis of
kiwifruit soft rot.

Keywords: kiwifruit soft rot; Botryosphaeria dothidea; conidia; sporulation condition
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1 FEMBRBRERSHRERERSEEHE A RN B: @RABEPER LM JY-1
WPF 5 d A B BE; C: Rk JY-1 76 PDA HiFRIEAE K 5 d WTETRIEZS; D: Btk JY-1 78 24 h L
g 15 d AR AL T4 s B AR JY-1 B0 A A 78 % R R T Fe BRIRR JY-1 B0 A 91
Figure 1 Disease symptoms of kiwifruit soft rot and characterization of pathogens. A: Naturally occurred
soft rot kiwifurit; B: The lesions formed on kiwifruit after 5 d of inoculation with strain JY-1 mycelial plug;

C: The colony morphology of strain JY-1 growing on PDA medium for 5 d was observed; D: Strain JY-1
produced pycnidia after 15 d of 24 hlight culture; E: Conidia in the pycnidia of strain JY-1; F: Conidia of the

strain JY-1. Bar=50 pm.

2 BT ITS-TUB-EF M ER JY-1 NARZELEWN 5 N0 R#tk ITS. TUB Al EF
FLF B GenBank 5k 5 ; 7 AR bootstrap S HFEE(H >50%; #rR 0.020 fRRF I AL 2R .
Figure 2 The phylogenetic tree of strain JY-1 was constructed based on ITS-TUB-EF sequence. The

GenBank sequence numbers of ITS, TUB and EF genes of the strains were indicated in parentheses;
Bootstrap support value >50% was marked at the nodes; The scale 0.020 represented the evolutionary

difference of the sequences.
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Figure 3 Different media induced sporulation of Botryosphaeria dothidea (15 d). A: PDA; B: OA; C: PSA.
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Figure 4 Effects of different media on the number (A), concentration (B) and germination rate (C) of
conidia of Botryosphaeria dothidea. Different lowercase letters represent significant differences.
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Table 1 Effects of different media on the size of
conidia of Botryosphaeria dothidea

ENEGIEE e A HLF K/ Conidia size (pum)
Different medium K- [ ength 7% Width

PDA 25.53942.230a 7.157+1.424a
OA 25.369+0.453a 6.683+1.135a
PSA 24.571+1.857a 6.004+1.125a

TP B E AR 2, ARVNG FRERR AN F B R
FEXF 53 A AL RN S 22 S R 2

The data in the table are mean+SD. Different lowercase
letters indicate that the effect of different media on conidial
size is significantly different.
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A: 24hE0E; B: 24 h BAEE; C.

12 h JEEACE

Figure 5 Sporulation of Botryosphaeria dothidea induced by different light durations (15 d). A: 24 h light;

B: 24 h dark; C: 12 h light/12 h dark alternation.
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Figure 6 Effects of different light durations on the number (A), concentration (B) and germination rate (C)
of conidia of Botryosphaeria dothidea. Different lowercase letters represent significant differences.
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Fz2 AEXBAKXEERERESERT RN
Table 2  Effects of different light durations on the size of conidia of Botryosphaeria dothidea

ENGBREERS 434 #1F K/ Conidia size (um)

Different light duration K Length %% Width

24 h G 24 h light 26.562+0.820a 6.620+0.568a
24 h B 1% 24 h dark 25.410+2.574a 6.004+1.254a
12 h JaE 385 12 h light/12 h dark alternation 24.563+2.383a 6.231+1.120a

R B AR S, AR/ ING T RE R A )G IR IO 70 2R 5 RN S 22 57 S 2
The data in the table are mean+SD. Different lowercase letters indicate that the effect of different light durations on conidial
size is significantly different.

7 FRBEKHAFSEEEREZRAS D)  A: 365nm HZo6AT; B: 254 nm %4MT.
Figure 7 Sporulation of Botryosphaeria dothidea induced by different wavelengths of light (15 d). A: 365 nm
black light; B: 254 nm ultraviolet light.
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Figure 8 Effects of different wavelengths of light on the number (A), concentration (B) and germination rate
(C) of conidia of Botryosphaeria dothidea. Different lowercase letters represent significant differences P<0.05.
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Table 3 Effects of different wavelengths of light
on the size of conidia of Botryosphaeria dothidea
TR B S #1F R/ Conidia size (um)
Different wave length & Length ¥% Width

365 nm HGAT 26.239+1.541a 6.112+0.814a
254 nm black light

254 nm EAMT

254 nm ultraviolet light
TP I AR 2, ARVNE FREROR AN DK
HIEXS AR AT RN RS 25 5 2

The data in the table are mean+SD. Different lowercase

26.248+0.434a  6.231+1.120a

letters indicate that the effect of different wavelengths of
light on conidial size is significantly different.
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