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Identification of the pathogens of loquat leaf spot caused by Neopestaloti-

opsis sp. in Medog and the effect of antagonistic bacteria on disease
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Abstract: [Objective] The Medog areas of Xizang is located in the southwest of China, surrounded by
mountains. The unique ecological and climatic characteristics are suitable for the development of the lo-
quat industry. However, with the expansion of the loquat cultivation area, loquat leaf spot disease fre-
quently occurs in this region, and has become a major disease in local loquat production. Loquat leaf
spot disease often causes leaves to deform, scorch and wither, directly threatening plant health and af-
fecting the yield and quality. However, the pathogen causing loquat leaf spot disease in Medog areas of
Xizang is unclear, and there is a lack of research on the occurrence regularity of the disease and effec-
tive biological control techniques. Therefore, this study aimed to isolate and identify the pathogen spe-

cies that cause loquat leaf spot disease in the Medog areas of Xizang, and clarify the control effect of an-
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tagonistic bacteria on the disease. The study was expected to provide a better acknowledge of the dis-
ease and scientific basis for its prevention and control. [Methods] The fresh leaves with the symptoms
were collected from 7 plantations (including Dexing village, Madi village, Xirang village, Disha vil-
lage, Beibeng village, Hezha village and Miri village) in 2023 and 2024. Leaf spot tissues (approximate-
ly 5 mm’ in size) were excised from the margins of lesions with typical symptoms, washed with sterile
water, the surface was sterilized in 75% ecthanol for 45 seconds, and then washed three times with sterile
water again, dried on sterilized filter papers, and finally placed on PDA medium containing rifampin.
The isolates were incubated at 25 °C in dark for 12 days, and then purified with single spore isolation
method. The pathogens were identified through morphological observation, multi-site sequence analysis
and pathogenicity determination (Koch's postulates). The morphology of pathogen was preliminarily
identified through microscopic observation of the colony, hyphae and spores. To further identify the
pathogens, the sequences of genes [TDNA internal transcribed spacer (rDNA-ITS), mtSSU, f-tubulin
(TUB) and translation elongation factor 1-a (TEF-1a)] were amplified with primers TIS1/TIS4, NMS1/
NMS2, T1/T22 and EF1/EF2, respectively. PCR products were sequenced for phylogenetic analysis by
the blast comparison in NCBI and constructed a molecular phylogenetic tree with the neigh- boring
method by MEGA 7.0. The pathogenicity detection was carried out using the method of needle puncture
inoculation. The surface of loquat leaves was washed with sterilized water, wounded by sterilized nee-
dles, and then inoculated with pathogen spore suspension at the concentration of 1x10° spores - mL™". Af-
ter inoculation, the treated leaves were incubated at 25 °C with 85% relative humidity for 7 days. The
pathogen was reisolated from the inoculated sites. In addition, the inhibition width was measured by the
plate confrontation to determine the activity of antagonistic bacteria to pathogens, and the control effect
of antagonistic bacteria on loquat leaf spot and fruit disease was measured with the spray and immer-
sion method, respectively. [Results] A total of 22 strains were isolated from the leaf spot tissue. The re-
sult of pathogenicity test showed that all the isolated strains could induce spot on the leaves, and the
symptoms were similar to those of the disease in the field. The pathogens isolated from the infected le-
sions after inoculation were identical with the inoculated strain. According to the morphological obser-
vation (colony, mycelium and conidium), multiple gene analyses and molecular phylogenetic tree con-
structed by multi- gene association analysis, the strains were identified as 4 species, which were
Neopestalotiopsis clavispora (18 strains), N. eucalypticola (1 strain), N. formicarum (1 strain) and N. cu-
bana (2 strains). The occurrence frequencies of the strains were 81.82%, 4.55%, 4.55% and 9.10%, re-
spectively. It was found that the 5 tested strains of antagonistic bacteria had good antagonistic activity
against N. clavispora with plate confrontation. The inhibition widths of the tested strains were 7.33-
14.33 mm, among which the strain NJ-4 displayed the strongest effect. /n vitro study showed that the
control efficiency of 20-fold dilution of 3 antagonistic bacteria fermentation broths (S8, T122F and NJ-
1) on the disease was 81.25%, 66.52% and 63.84%, respectively, and the control efficiency on fruit spot
were 48.24%, 39.68% and 49.31%, respectively. [Conclusion] Loquat leaf spot disease occurs serious-
ly in the Medog areas of Xizang. In this study, there were 4 species of pathogens (including N. clavispo-
ra, N. eucalypticola, N. formicarum and N. cubana) isolated from the leaf spot tissue. This is the first re-
port on the identification of pathogens associated with loquat leaf spot disease in Xizang. Among them,
N. clavispora was the dominant species, accounting for 81.82% of Neopestalotiopsis strains. All the iso-
lated strains showed pathogenicity. Our study also indicated that the antagonistic bacteria (S8, T122F

and NJ-1) had good biocontrol potential against loquat leaf spot disease, which showed a certain preser-
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vative effect on fruit during storage. The results could provide important references for the green pre-

vention and control on loquat leaf spot disease in Medog areas of Xizang.

Key words: Loquat; Leaf spot disease; Pathogen identification; Antagonistic bacteria; Prevention effect
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Table 1 Information of primers for molecular identification

EWAR aImEER FH1(5-3) 8 K P BT Z% ik

Gene name Primers name Sequences (5'-3") Tm/°C Fragment length/bp Reference

rDNA-ITS ITS1 TCCGTAGGTGAACCTGCGG 55 500 [14-16]
ITS4 TCCTCCGCTTATTGATATGC

mtSSU NMS1 CAGCAGTGAGGAATATTGGTCAATG 50 550 [17]
NMS2 GCAGATCATCGAATTAAATAACAT

TUB Tl ATGCGTGAGATTGTAAGT 52 750 [18]
T22 GACCGAAAACGAAGTTGTC

TEF-1a EF1 ATGGGTAAGGARGACAAGAC 53 400 [19-20]
EF2 GGARGTACCAGTSATCATGTT

Note:R=A/G;S=G/C.
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Fig.1 Symptoms of loquat leaf spot disease in the field



51

H MR DU AR AT B P04 22 6 Fl RO % B 1) 568 5 33 B4 1R 1) 77 20CR 141

AL HAREIRI iR s B, N THEER I AR s C. R
A. Symptoms on natural infected leaf; B. Symptoms on artificial inoculated leaf; C. Sterile water control.
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Fig.2 Symptoms observed in the loquat leaves after inoculation with strain DT-5 for 10 days
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Fig. 3 Morphological characteristics of pathogenic fungus colonies and their conidia
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Neopestalotiopsis sp. .
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Fig. 4 Phylogenetic tree of Neopestalotiopsis sp. based on rDNA-ITS, TUB, mtSSU and TEF-1a
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Table 2 Inhibitory effect of antagonistic bacteria against

N. clavispora

Witkgns  AWE % Inhibition width/mm

i;rmmtrjler DT-5 MA-3 X-2 ;fieéage
NJ-1 9.67+0.58 b 8.33£1.15b  7.33+2.08b  8.44
NJ-4 13.00+1.00 a 12.33+1.15a 14.33+0.58a 13.22
S8 7.33+1.15¢ 8.33£1.53b  8.67£2.31b  8.11
S1 13.33+0.58 a 7.67£2.08 b 10.00£1.00b 10.33
T122F 9.67+0.58 b 7.67£1.15b  7.33£1.15b  8.22

T FFVERE G A FVNG FRERORAE 0.05 K EEREE.
INGE
Note: Different small letters in the same column mean significant dif-

ference at 0.05 level. The same below.

B HT T8 N 13.22 mm; 35 BT 40 1 S8 4 B 2% R A

72, A0 B A 95 N 8.11 mm.

2.6 FEIAAEXTHAEMBER AR IA IR

HH2% 3 AT AN, B A A HE 15 d Ji5 , Rl B A BH
o I 95 BE L4259 7.00 mm, 11 %5 F PDA B 9% 3k b 7
() S P B DL R o S P AR DU 1 20 55 B
R AL EE R BE Y B AN T 1.31~3.63 mm, )
B EAR TP IR . S8 NJ-4.T122F Al NJ-1 &b B+
3 1R B vE AR B, B R ) e 81.25% <
69.64%66.52%F 63.84% , {H B AL T~ 450 g - L' 0K
et & 7K FL 77 1000 1357 (94.64% ) F1 10% 75 ik FF P4 s
AR 75 1000 559 (92.26%) A F IR B 25
2.7 FEREEXHER BRI AR

FH 4 ] 1, A ()45 H0 2 B Ak 3800 ALk At SR B0 17
TEAFIFEFEAMEEH o EeRhAbEE 10 dJ5 , PP B
{163 o ot B 95 17 48 500 52.47 , AN T 1 7K A F 4 B
P R 15 R 20N 13.00 (AT BEAFAE E SR B G993 1 1)

& 5

A E I E R DT-5 BIXTUFR R

Fig. 5 Antagonistic effect of antagonistic bacteria to strain DT-5
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Table 3 Control effect of antagonistic bacteria against loquat leaf spot
yis: e 55 B E AT IREEIES
Treatment Dilute time Spot diameter/mm Control effect/%
S8 K T#ii S8 fermentation broth 20 1.31£1.52 cde 81.25+21.65 ab
NJ-4 K E%# NJ-4 fermentation broth 20 2.13+1.61 bed 69.64+23.01 abc
T122F KB4 T122F fermentation broth 20 2.34+0.81 be 66.52+11.61 abc
NJ-1 K E## NI-1 fermentation broth 20 2.53+1.29 be 63.84+18.41 be
S1 & T#i S1 fermentation broth 20 3.63£0.68 b 48.21+9.78 ¢
450 g- LK fEEfZ /K FL7] 450 g- L prochloraz EW 1000 0.38+0.65 de 94.64+9.28 a
10% % Bk H PR o] {1463 751 10% difenoconazole WP 1000 0.54+0.94 de 92.26+13.40 a
[ 4%} B Negative control - Oe -
BH 14 X6} 1 Positive control - 7.00£1.04 a -
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Table 4 Control effect of antagonistic bacteria against loquat fruit spot

KbFE Treatment B (% %1 Dilute time 1516 % Disease index i 6 R Control effect/%
S8 K I#if S8 fermentation broth 20 27.16+5.10 ¢ 48.24+9.72 b

NJ-4 KB NJ-4 fermentation broth 20 40.88+3.17 b 22.09+6.04 ¢

T122F R £ T122F fermentation broth 20 31.65+3.55 ¢ 39.68+6.76 b

NJ-1 K NJ-1 fermentation broth 20 26.60+0.58 ¢ 4931+1.11b

S1 K F#i S1 fermentation broth 20 37.54+3.09 b 28.45+5.90 ¢

450 g- L IRAE K FL7) 1000 10.2142.48 d 80.54 +4.73 a

450 g-L" prochloraz EW 1500 12.26+1.87d 76.64+3.56 a

[ 4 % | Negative control - 13.00+2.74 d -

FH 14 % 8 Positive control - 52474233 a -

BLA) , 5 R AR S DU B 20 1355 R A B A0 B 195
FEFEEAN T 26.60~40.88, 1 & ZK T BH AT HE . NJ-
1 A1 S8 A3 AT SR BE5 [7 76 R R UT » B30 A
49.31%H148.24% , {H 5. FE AL T 450 g - L BKEE i /K 5L,
71 1000 17 ¥ (80.54% ) Al 1500 57 (76.64% ) K- FE 1]
B

3% W

1988 4, [k [ % 5 ) )N [ Py AL AT A% G0 7= [X T VT
KRBT HEEETE H LI 5B 2 R S ) A
BT R 23 B AR B S R , 8 M AU 2 B
J& FL 1§ Pestalotia eriobotrifolia 1 P. adusta W > F .
2014 4 , FZEHHAFER00 F PR K S 120 4 X - B 5 i
BEAT %558 , %558 U B N AUEL 2 B A8 5 1§ Pestalo-
tia spp. & T rDNA-ITS p-tubulin FF 5IR R KGR
BT B LT 2N 8. 17 Maharach-
chikumbura & 25 [ ITS TUB F TEF 3 [K A1
EE BT B R (Amphisphaeriaceae) ) EL % E
i@ BB AT e AR R HL A R A K i 2 B
J& (Pestalotiopsis) 415y N 3 A& : UL 2 B )&
(Pestalotiopsis) ~ ¥ ¥ % % & 1 J& (Neopestalotiop-
sis) M AL 2 & 1 J& (Pseudopestalotiopsis) « “E
5 M 30 A 5 X (1) 100 47 ALk A i B S 0 B v 2
IRAF 22 BRI IR TR, L BUW 1 SE T A8 R i I %2
Je Z A0 mFF A 3 AT AL 5 8 4B 23l R LA
% B B I N. clavisporaN. eucalypticolaN. for-
micarum M N. cubana , B ¥ 5| & I HERE i 5555 76 78
R DX O Rk IE . o BRI 2 B AU
N. clavispora s& HEAE FHBESH B AR M, £ 121X 7 4>
REREMAE X A L. Hrit it 2 e a7
TN 2 A0 ARG R T A S Ra A
ZRMEIUHEE  HrE E L — AR, Reig 5] i

(1) 22 B 56, 2 B B A 093 SR Y 5 R A DR
B, BIR B il £ BN, clavispora 16 W] 5| 2 75 B
WS00GS B | B A A 20 I R R (TR
BHH — M AL & %5 H M Y Kadsura coccinea) & BT
e BRI, AMCEA RCTR BT 2 B 5
G AL AT B, 3 . 55 1) SV % 20 B LE A L)
RAEBNES BT HABAEY AR R BUR G 0. dhak, 78
I R A T AR A I R I T — A BRI BREG , 12205 E
iR S T TSR, B 5 %0, B FAXAE — AN KR
RO, ARXS H AT BAR IR T4 5E

AW TR 5 BR IS DA B X HOR T 2 B
o B B B A BOE A DA BT AE B S8V NJ-4.
T122F FINJ-1 20 {5 AR < B AL BRG] B0 T TR 22
132 G 51 D (1) R AT I B0 7 250 B, L SO BL S8,
T122F FTNJ- 1 ZbHE X} 11299 B 16 7 K H Ao 1 (A7
TE ARG 5| P ALk A SR B 95 75 R - » A AN [
BRI B —EnT Be S Bugs i /R T R
ANFE B ERE /1A . SRS E PN S8
FANI-1 N FAGE R SEFRAT B, T122F bk B 2F A 3
NJ-4 7y VUSEBT 2 O B, AS [ Rk 2 14 28 By B0 B
W I PLEI AT REAS— 3. BeAh, M E FEE & &K
B (RS R T, — B2 BN 97
AR G2 4 I KB EHH , s A& FECH R 8
JEAR I o S8 EH R RS B F A B BS-2. AR
FRVENY SEFOAT B TB2 % 7 B o 98 i b B A B i 1)
HHIE R, Be A S SR it kIt ] . KBTI 2
EA e 5 ENEAR 5 FE S0 5 1R A IR 5
FESZIE R, R FHFE U0 B S8 T122F FINI-1 1 20 {5 F4
PR B PS SRSIZ , BB A K T T A7 ATk AR SR i o5
KA A AT AT SR S R A B (BT 7 P R P 2%
PEORAY B R 1) 52 B 5 FH 977 96 20 R T it — 2B 30 IE . 2
ol A 24 7R PR BT LA 2 B 70 B 5 | S (AR 55
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AR I L v P I 288 2 T T R 243 75 R IAURK, T
I RE 5 12 DXCHEAR A R A F 25 7R AL A R

REAT B — S DU ZR R Al A A, 78 T R e i 2%
E TN 9 T R R I o, X AT 7 B ™ EL S, K
NfEFEMAC LA REEAEERES. [
SR T AL, A 18 5588 50 e DX ) A ok R0 1
PR YL T E0W AN A RE T 5 AR, AR
RS R X200 5 1™ EVEARA 2 . B
HLAE b £ PR A S AR A (K13 9 B0 15
AR R, S 80R F e & 4. Bk, /247 b
A7) PSEAR I EIP T Sl & e SR A pis = I IR
I, ARt S A 8 SR 34, SN SR P A2 B TR 5 £
FERTA » CABEAR I BRI 1) S A 2 il 2 SR ST 485 1
H NIRRT (SR G S TR AR G S SRS OR b 1
HEHEENEH

4 4 @

BHAf 17 7 8 S8 5t bt DAL AR P B 5 PR Do B A
fUHL 2 BHEE N. clavisporaN. eucalypticola- N. for-
micarum M N. cubana , 31 N. clavispora N9
JEB o FEDUAN B S8 T122F I NJ-1 XA AL - BEA %
It A 0 AR BT 9 705 99 T BT R0 il 9 81.25%
66.52%71 63.84% , JE R AFHIRLAC R 52 BAT — 52 11
TREFRR . W FT 45 IR ATy B AL B 2 1t
POk iRt 2 S
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