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Identification of the brown rot pathogen from Shengzhou nane fruit
and screening of highly effective fungicide

ZENG Qing, YE Sisi, XIE Shiying, CHEN Ziyi, YE Baihui, YANG Guo, GUO Tianrong, MO Yiwei"

(School of Life and Environmental Sciences, Shaoxing University, Shaoxing, Zhejiang 312000, China)

Abstract: The fungal pathogen(TXLHFJ-2) causing brown rot fruit of Shengzhou nane was isolated and purified by
tissue isolation method from the diseased fruits. The pathogen was identified as Monilinia fructicola by morphological
characteristics and polygenic joint sequence analysis including fragment of nuclear ribosomal internal transcribed spacer
region(ITS), translation elongation factor-1(TEF-1a) and pB-tubulin. Further observation revealed the optimum
temperature for Monilinia fructicola growth was 22.5 °C. Six fungicides added to PDA medium respectively were
screened indoors to evaluate the control effect on Monilinia fructicola, and the results showed that 5.0 mg/L
tebuconazole, 5.0 mg/L thiophanate methyl, 5.0 mg/L iprodione, 25.0 mg/L difenoconazole, 90.0 mg/L boscalid and
100.0 mg/L zineb could completely inhibit the mycelia growth. In order to clarify the antifungal mechanism, Janus green
B, Mito-Tracker Red CMXRos and Propidium bromide(Pl) solution were used to stain mycelia after fungicides

treatments. The results showed that compared to the control, fluorescence intensity in mycelia stained by Janus green B,
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Mito-Tracker Red CMXRos was obviously weaker, while red fluorescence intensity stained by Pl was stronger in

fungicide treated group. The above results showed that six fungicides could destroy the cell membrane integrity of

Monilinia fructicola, and reduce the formation of mitochondrial membrane potential, thereby inhibit the pathogen growth.

Field experiment indicated that thiophanate methyl, tebuconazole, and difenoconazole showed excellent antifugal

efficacy, with 81.63%, 80.49%, and 79.98%, respectively. However, based on pesticide management measures of China,

difenoconazole was recommended as the suitable fungicide for controlling Monilinia fructicola causing brown rot in

Shenzhou nane fruits in practice.

Keywaords: Shengzhou nane; Monilinia fructicola; fungicide; antifugal mechanism; difenoconazole
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Fig.1 The morphology of infected Shengzhou nane fruit and the pathogenic fungal colonies



324 W R Al K22 0 (H AR B2 R http://xb.hunau.edu.cn 20234 6 A
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Fig.2 Phylogenetic tree based on ITS sequences
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Fig.3 Phylogenetic tree based onTEF-Ia sequences
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Table 1 Colony diameter of Monilinia fructicola TXLHFJ-2 cultured at different temperatures

P Y% EAR/mm
1d 2d 3d 4d
150 (0.0040.00)d (4.5440.58)d (13.8640.79)d (21.2441.03)d
175 (1.2540.43)c (13.2542.16)c (25.1543.26)c (33.5042.33)c
20.0 (2.8040.81)b (17.1041.32)b (32.4541.71)b (38.40+1.90)b
225 (12.20:41.25)a (23.5041.97)a (38.2041.13)a (42.45+1.29)a
25.0 (1.881.02)b (14.5649.73)c (24.75+1.27)c (35.0240.64)c
300 (1.9520.67)b (10.891.09)c (15.5240.83)d (22.8549.99)d
35.0 (0.0040.00)d (0.0040.00)e (0.0040.00)e (0.0040.00)e

(A5 BSeHEAS [7) 7 B: 2R R A SR ) 22 5 e 12 78 L (P<0.05).
2.3 FREFIHFBE RE RS £ KAIEN
6 AR BRI A TR 248 s T s R TRV AR
GITER 2, RHEAE MR | SRR 20 S TR R o o
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i 2Tk FH A | P R e A R o ek
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F, DSEMEIE A, HAANHES X B 22
S,
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Table 2 Colony diameter of Monilinia fructicola TXLHFJ-2 treated with six kinds of fungicides

BV B /mm
ENRil Frr e E (mg LY
1d 2d 3d 4d
R 0.0 (4.3640.87)a (14.2240.95)a (31.6240.83)a (37.8240.74)a
10 (1.7940.52)b (3.0120.42)b (4.5040.23)b (6.0540.75)b

2.0 (1.430.41)b (2.6240.44)b (3.1640.37)b (5.3240.66)b
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AR R LY A ILAEmm
1d 2d 3d 4d
T 3.0 (0.0020.00)c (1.1020.42)c (1.91:0.65)c (2.040.59)c
4.0 (0.000.00)c (0.000.00)d (1.3320.74)c (1.86:40.42)c
5.0 (0.000.00)c (0.000.00)c (0.000.00)d (0.000.00)d
F LR 0.0 (4.7920.83)a (14.7441.02)a (31.4120.83)a (37.7240.95)a
1.0 (1.180.49)b (3.67+0.49)b (5.0140.85)b (5.9540.61)b
20 (0.0020.00)c (2.3620.62)c (3.1240.77)c (3.9940.55)c
3.0 (0.0020.00)c (1.5520.44)d (1.860.73)d (2.4320.32)d
4.0 (0.0020.00)c (1.2820.38)d (1.440.33)d (1.9740.57)d
5.0 (0.000.00)c (0.0040.00)e (0.0040.00)e (0.0040.00)e
SR 0.0 (4.4620.91)a (13.8320.11)a (32.0520.84)a (37.620.76)a
1.0 (3.2820.81)b (10.3720.73)b (16.2340.85)b (22.5520.97)b
20 (3.2420.72)b (6.1420.76)c (10.9740.94)c (14.3740.43)c
3.0 (1.1720.45)c (4.8640.94)c (7.66:+1.02)d (9.050.76)d
4.0 (0.0020.00)d (1.980.44)d (2.7420.91)e (3.8240.98)e
5.0 (0.0020.00)d (0.000.00)e (0.000.00)f (0.000.00)f
Z Tk R B 0.0 (4.6620.71)a (14.4240.65)a (31.9920.94)a (37.0241.34)a
5.0 (1.140.44)b (2.040.24)b (3.3240.67)b (3.9640.32)b
10.0 (0.0020.00)c (1.830.35)b (2.6140.51)b (3.3240.25)b
15.0 (0.000.00)c (0.000.00)c (1.6020.31)c (2.9240.31)c
20.0 (0.000.00)c (0.009.00)c (1.340.29)c (2.2520.18)c
25.0 (0.0020.00)c (0.009.00)c (0.000.00)e (0.000.00)d
W Pt 0.0 (4.1740.53)a (13.9820.79)a (31.5621.02)a (38.6541.42)a
10.0 (3.8920.46)a (10.1140.90)b (19.3320.69)b (24.2320.49)b
30.0 (2.8740.71)b (8.9740.68)b (13.2420.66)c (17.4320.83)c
50.0 (1.3920.32)c (5.520.83)c (8.0640.62)d (12.2120.51)d
70.0 (0.0020.00)d (1.2820.54)d (2.9240.51)e (4.3920.67)e
90.0 (0.00=0.00)d (0.000.00)e (0.000.00)f (0.000.00)f
i 2 0.0 (4.8920.35)a (13.8620.83)a (32.68+1.68)a (37.68+1.23)a
20.0 (3.8320.71)b (11.1620.74)b (25.2520.96)b (31.6620.43)b
40.0 (1.7420.22)c (4.5940.72)c (11.2540.43)c (23.2540.52)c
60.0 (0.000.00)d (2.6320.51)d (8.3940.73)d (14.5810.89)d
80.0 (0.000.00)d (0.0040.00)e (2.5740.78)e (6.2520.17)e
100.0 (0.000.00)d (0.0020.00)e (0.000.00)f (0.000.00)f
IR /N 7 2 U 240 T I 22 5245 63 2515 3L (P<0.05)
2.4 RETFINTHEIL 2518 e s B T I 4 T A Ty LERIMRLT D CIRET YLt )5 A BE, X HRZHAY T

REFNZERR AR SERE M RI R IG
LIRS, B Yetty, WAL R 22 % R ZI R4k (0
9eIG( 5-1), 2 mepE (18] 5-2) . H 3R IR R (&
5-3). S IK(EI5-4). FKfik FH PR (KI5-5)  BEmERR
iz (18] 5-6) AL AR B (18] 5-7) b3 5 T 22 4 (0,58
WSS, AR ERR,

22 J MRS ZL A DO6(1816-1), LMz (K16-2) |
FA LB 7 2R (P 6-3) L S PR IR (121 6-4) ik P B (]
6-5) . W 1R 1% (1 6-6) Fif Uk BF (11 6-7) b B T/ 22
AILLETOEIIEIRSs, AR Uil 6 Rl
T 7R ST RERIARIE 2548 JE T P 22 OB AR A e, i
T 22 BRI R A I 2 B



49 WG AE RN BIIE <40 I o It I 114 2 E RT3 36 249 30 F) i

BH

o . G g : //
8 9 | il 10 £ 11 12 13| s 14

5

1~7 CHTOCHEF: 1 XHEG 20 SR 3 WUERAR; 4 SRR 5 KRR 6 MERERING; 7 AUAREE. 8~14 Ml
1~7 B FDEILET

E5 6MMREFLERTFEEHmRERNERER B RBER

Fig.5 Janus green B staining of Monilinia fructicola TXLHFJ-2 treated with six kinds of fungicides
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Fig. 6 MitoTracker® Red CMXRos staining of Monilinia fructicola TXLHFJ-2 treated with six kinds of fungicides
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Fig. 7 Pl staining of Monilinia fructicola TXLHFJ-2 treated with six kinds of fungicides
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Table 3 Antifungal efficacy of six fungicides on Shengzhou nane infected by Monilinia fructicola in field %
255 ff s R IR

T 43%) M EE300015 K 6.8740.33 (80.49+1.12)a

FHBLBR T 70% FH A oA R PR 71 13005 6.4740.53 (81.6340.22)a

SR 50% 57 TR Ik A M1 49 571 L500F5 7 10.1340.42 (74.241.45)b

R ik FH B 10% A% figk FH Bk 300015 7.0540.19 (79.9840.61)a

WE PO DA 50% 0 ik 14 /1 12505 10.5640.62 (70.5340.42)c

AR 65%1 L ARE5005 7 14.0240.51 (65.62-..08)d

X B 35.2341.23

[EISNECHE AN /NG B2 2550 A B ) ) 22 S A e 127 5 X (P<0.05).

3 Wig

0 320 B P A T 2 SR S48 i i o D TR 1 TR 2
FRIE WS | BOm N 1ITS . TEF—1a #1 f—tubulin
FEHNAHT, 1 e IR KT 2 SR A s PR 00 11
SRR S8 8 1 (Monilinia fructicola TXLHFI-2).,
R IRGE A KIE R 225 °C, YREFRIRE AT
35.0 CIF AR, 3% 5 RS g 28 TR IS
BTSRRI R AR &

BTN EN/ING 6 B BRI IR s
B FOLGREE R . SRR, PR R IE R e
FARAREE,  FH [E] 57 R BN AR U Ay R At 7
R POV OREE R SRR L RE R R A
FREE, DOFP2E SRR M RIFAG L PDA SR
R RIIE ., ARG IR PG Ty S5 A B e i
AR IR G AR5 6 FIRTR I Zk
RARTIRESZ A IS5 R, R BRI b 354 T il
K JEE oo D AT 22 () A R S v, AR R 22 2k
PR, NGl R AR, 25 5T
NTE S 2 TV I 8 1 (Fusarium  incarnatum)Zs A
[F] 2450 b RS 75 B A A5 R AL, EAR P I 3
6 FIR I T F 2R R FEE S & B
A EAR 2545 BN B R0 T R Fik B PR A 4
R RO, T LA 2Rk FR BRI X T 448 5
WHEATBT IR o 2 TR Bk B PRI A FH 1) 5 325 1 A 7
i E A I IR TR A
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