2O Z R 2020,37(7): 1046-1056

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20200030

SHEAREBEHEMHHNRERERRTR IS
WEE L E B WAL ERE,E §LTET"

CHErpRAME R ZEAE IR 2 BOR 22 Bt « W1 A6 8 1 35 B 5 22 s B S 2, i 4300705311848 ARk R 27 B
R FTIT BIL 430209 5° 48 A AR B R BT ST R 350013)

1 Z LB 9T TR R 7 L= X RV A SR A I8 B ( Colletotrichum fructicola) WU 7153 AR @ ST
FoE N ARIEIN E 77725 LA SR YA B A 5% S b R SRk, SR RS [ ¥ A% 101 i 2 SR A L 1 11 R 3907 )
Tk PAFQ32 , 3 ik L A5 5 A 391 00 00 s 208 R 7 L = Py sl s 7925, 5 o (1L 3R T 6k 1R 5005 10 3 47 SO0 R 50073 2 A )
53 5 S WA [N MR BN 779045 H M B SR 2 18] A AR S o D5 SR R FH B A 2% - R Sz e SR A 0% T 181 B0 7 W
M5 SR , B 22 TR S5 4k B 22 B N AR B A T I A B . (bR R AR S0 0 O 4 SRR SRR TR
B R 7 77 DX 1T A SR A 0 L T T ok L 806 1 ml )43 i oL 55 3 A28, R SR B0 J K 17 4 (15.3%) 5 45
093 77 B Pk 89 > (80.2% ) + 55 U 7 B MR 5 AN (4.5%) o A [7) 1y 350 K U 11y SR A 0 I ] T ke, G 80003 25 B84 1) 49 A7 L 9
S LI TR AL O 1 10 B 22 B sl B P 34 i g 07 vk, o] L850 0 1 = Pl e o SRIE TR E /7347 X 5
B HATE I 1) SR AR BT B AT A W SR (R B0 0 2340 CAAR S0 0 TR R R A B A

FHEIR): AL AR RIE I 5 TR s B e U7 BUR 1tk

FE S :S661.2 RRFRRRAD : A X EHRS :1009-9980(2020)07-1046-11

Pathogenicity differentiation of Colletotrichum fructicola causing preco-

cious defoliation in pear in southern China
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Abstract: [Objective]In recent years, precocious defoliation of pear, mainly caused by Colletotrichum
fruticola in southern China has become serious and resulted in large losses of fruit production in these
areas. The aim of this study is to determine the pathogenicity differentiation of C. fruticola and establish
the laboratory methods determining virulence of this pathogen.[lMethods]1The strain PAFQ32 of C. fiu-
ticola, which has strong virulence, was isolated from diseased leaves of Pryus pyrifolia cv. Cuiguan in
Fujian. Mycelial discs (5 mm in diameter) were taken from the colony margins of 5-d-old cultures on
PDA medium, and fresh PDA discs were used as controls. Isolates were cultured on SNA (synthetic nu-
trient-poor agar) medium for 3 days at 28 C. Conidia were harvested and put into a 2.0 mL sterilized
Eppendorf tube, and the conidial suspension was diluted with sterile water to a final concentration of 1x
10° conidia per mL. The strong pathogenic strain PAFQ32 of C. fructicola was inoculated from the
twigs (P. pyrifolia ‘Cuiguan’), leaves (P. pyrifolia ‘Cuiguan’), and fruit (P. bretschneideri ‘Huang-
guan’) wounded with various methods. Inoculation of detached twigs was performed by using 1-year-

old twigs (10.0 cm in length) with mycelial plugs on wounds and incubated at 25 “C in plastic contain-
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ers covered with plastic film. The lesion lengths were recorded at 9 dpi. Inoculation of detached mature
pear fruit was performed by placing mycelium plugs or dropping an aliquot of 6.0 uL conidial suspen-
sion (10° conidia per mL) on wounds. Fresh PDA discs (5 mm in diameter) and sterile water were used
as the controls, respectively. The lesion lengths were recorded at 7 dpi. Inoculation of detached leaves
was performed by placing mycelium plugs or dropping a 6.0 puL aliquot of conidial suspension on the
left side of a leaf after wounding. The lesion lengths were recorded at 4 dpi. The results of each treat-
ment were compared, and then chose a laboratory method to determine the pathogenicity of 111 strains
of C. fruticola that were isolated from the leaves and fruits of P. pyrifolia and P. bretschneideri in 7 or-
chards in Anhui, Fujian, Guangxi, Hubei, Jiangsu, Jiangxi, and Zhejiang. The pathogenicity of strains
from different sources were observed and divided into different pathogenic types, and the relationship
between the pathogenicity differentiation of the strains and their sources were analyzed.[Results]Labo-
ratory determination of virulence showed that, on inoculated twigs, the incidence rate was 100% by
scald holing and holing, 80% by girdling, 40% by puncturing with 10 needles, and 20% by puncturing
with 3 needles after three days of inoculation. The average diameters of lesions treated with scald hol-
ing were significantly bigger than the latter four wounding treatments, but it varied greatly. On inoculat-
ed fruit, the average diameters of lesions produced by inoculating with mycelium plugs were larger than
by inoculating with conidial suspensions under the same wound treatment, and there was no significant
difference among the average diameters of lesions produced by inoculating mycelial plugs with differ-
ent wounding treatments. On inoculated leaves, the average diameters of lesions produced by punctur-
ing with 3 needles were significantly larger than with 1 needle on the right and the back side of the
leaves. Under the same wound treatment, the expansion of the lesions produced by inoculating with my-
celial plugs was faster than that by inoculating with conidial suspensions. The results showed that the
method of inoculating with mycelial plugs on punctured pear leaves had good material uniformity and
significant effect, and took less time, and thus was better than the other inoculation treatments. The
pathogenicity of 111 strains were determined by this treatment. The results showed that there were sig-
nificant differences in pathogenicity among C. fiucticola strains from different provinces in southern
China. According to cluster analysis, the strains could be divided into three types including 17 strains
with strong pathogenicity (15.3%), 89 strains with middle pathogenicity (80.2%) and 5 strains with
weak pathogenicity (4.5% ). There was a significant difference in the proportions of the pathogenic
types of the strains from different areas. This difference was related to climate differences.[ Conclusion]
It was suggested that rapid laboratory determining the virulence of C. fruticola could be carried out by
inoculating with mycelial plugs on leaves wounded by puncturing. There was significant pathogenicity
differentiation in C. fructicola causing leaf early defoliation in pear in southern China, and the strains
with middle pathogenicity were the dominant group.

Key words: Pyrus; Colletotrichum fructicola; Strain; Laboratory determination; Pathogenicity differen-
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INFEBECE D

Xt AN R M 22 SRy A A R

A 5 B L C 5 D SR AR T EIERGA 5 COMTIERB 5 DM R 1-5 ATE 1 ER3 BEL6 10 BRI AR
A and B. Inoculation with mycelial plugs; C and D. Inoculation with conidial suspensions; A and C. On the right side; B and D. On the back side;

1-5 showed no wound, puncturing one needle, three needles, six needles, and ten needles.
1 ‘28278’ #t R EAREG OEME PAFQ32 B4 RF N £ BT RIFiR4 d RS

Fig. 1 The lesions feature on leaves (P. pyrifolia ‘ Cuiguan’) wounded by different methods 4 days after inoculation with

mycelial plugs or conidial suspensions of PAFQ32 isolate
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Table 1 The average diameters of lesions produced on leaves (P, pyrifolia ‘ Cuiguan’) wounded by different methods 4 days
after inoculation with PAFQ32 isolate

i BE V44 B 1% Average diameters of lesions/mm

fjﬁjﬁlm %jjujlj;rn? direction Kt LEF 3%t 6t 10%F

No wound One needle Three needles Six needles Ten needles
224 1ETH Right 0 74+1.5d 8.6+1.2 be 9.3+1.4 be 10.5£1.4a
Myecelial plugs J% i Back 0 56£15¢ 8.8+1.9 be 84+1.7¢ 9.4+1.4b
o HE A BRI 1ETH Right 0 24409 C 3.2+0.7B 42+1.0A 3.8+0.7 A
Conidial suspensions R ifii Back 0 27412 BC 3.0£08B 38409 A 44412 A

AR NG FRE RS TR IFRIRAE p < 0.05 fll p < 0.01 EZEFREZE. FHE.
Note: Different small and capital letters indicate the significant difference at p << 0.05 and p << 0.01, respectively. The same below.

TAPE AR, 5 1 BT 3 B 5475 b 2 7 A= 1) 3
VI EARAE RN EAFAE M2 R (HAE My IE T
B A R0 L5 A P T TR 2 R B K
NERFEES

PR T 22 RN 7 25 A 1 B AR A AL A (1
GUREIRGR D AEMFE DAC BN, b i 22 B 1
TP o T P B A o3 A AT B IR, R W e
i J BT A 22 B EL R A 73 2R 1 B W) DA BE AR
I E R AR M BUR 1. Z8 Bl AL
Jr R Ty SR Y ] S IR T 3 BT SR B 22 DR
Jiit

212 REHAGEMGGNZER  RLTm M
PAFQ32 B 223t 43 A i1 Bl & A B R LA
WK R KW . AR bR PAFQ32 B 22 8 fi1 53
AT BIEG » RIR RN 100%. A 15 2R
Pk PAFQ32 B 22 5Lif, 1 d Ji5 5541 i Ab B 2 H 300 3 4
B IRFY, 2 d J5 8 BE 38 B 22 B, G 4 4 P T R
PAFQ32 /34 72yt ,3 d J5 1 1.5 &1 10
B 0 45 11 SR SIZAE 455 101 A HE BB A C 3R BE , 1 3 34 Bl
BT 8] PR 389 078 BE 4k S8 2, T AR A 10 ) T 5
TERIPRFESRE, 7 d B BE A a1 (B 2),
XTSRS ARG M 22 50 7 A7 B

A, R 2 Y8 B, HeFh o R RIEIG 1-4 1 BELS RV 10 BRI . et EER Rl TR (il S A R

A. Inoculation with mycelial plugs; B. Inoculation with conidial suspensions; 1 to 4 showed no wound, puncturing one needle, five needles, ten

needles. Under unwounded conditions, inoculated positions are indicated with blue spots.
2 EEE HMRI ETEMG OEMEK PAFQ32 L RM O EAFEIFR T dIRRETS

Fig. 2 The lesions feature on fruit (P, bretschneideri ‘Huangguan’) wounded by different methods

7 days after inoculation with mycelial plugs and conidial suspensions of PAFQ32 isolate

PR 7 d R 095 BE V48 B 40 4T 0 2 R
(G 2), %t AL EL ST BE 4507 A (R FE T
) BRI R T4 LT VP, RS 1 BeR 4 2
T2 BB 25 0 118K K0
PR L4587 2 O BEA A TR B % 5% DR M 5

T e] SR P4 AT B0 1 At e e 8 42 Bk

213 MEAGEMGNZER FE TGO
Fit PAFQ32 ¥ (3G FR BRI R s o A Sk 4
PAFQ32 3 d Ja 7E47 A TF 46 H 0 A i 3, 24T 5L
RV FT AL B R0 R 350 100% , HE ALK 80%
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Table 2 The average diameters of lesions produced on fruits (P, bretschneideri * Huangguan’) wounded by different
methods after 7 days of inoculation with PAFQ32 isolate

PR A JRPEEL1Z Average diameters of lesions/ mm
Inoculum FoA5 14 54f 105

No wound One needle Five needles Ten needles
T 22 0 34,1429 a 37.1+£19a 333443 a
Myecelial plugs
I3 AT R 0 19.9+1.8b 21.6+5.8 b 318423 a

Conidial suspensions

10 &1 5155 A 3 40% , 3 415455 A H A 20% , Fifi %
Tl ) PR 3 009 B 4k 2 9™ i, T2 8 2 2 P 110 a3 B
(E 3D, #Hh 30 d J5 @ FTFLATZ T Ab BRI AL 25 B b
INBE, T IR EN 3 BT 10 &A% B S AN FE 15
JE Bl T B

v_r g 4 4'1 f ‘

AL~AG6:ARITENT 3 BRI 10 BHRIG IAE) AT AL 24T 0 P b2

Al to A6 showed no wound, puncturing three needles, ten needles,
girdling, holing and scald holing.
3 CREREEFETESG OEMEN PAFQ32
£ 9 d FRBE TS
Fig.3 The lesions feature on twigs (P pyrifolia ‘Cuiguan’)
wounded by different methods 9 days after inoculation
with mycelial plugs of PAFQ32 isolate

XA 4 SR [RMG TAR BR B2 R 9 d )i AR BT 1)
HASGT g R B8 (R 3),4 3 .10 £
155 T FLRIRE] 4 For b 35 1955 BE - 35 B4R B 2 /N1
SRAT R P TH BAR, AR 5,00 4
FHACHE R R ERZ B LR EER HELR
FT 403 J5 I AN E S 08 BE 1 35 B A% b v R 22 3
K WA T HERA I SR A L T ) B0 7

A IR JE R BUR 1= A D SE 7 IR AL 4
F W, R IE TRV 3 M B 22 B (0 5 TR LYY
— PRI ORI R0 R, R R e AR 1
B W05 FL R AL IR A R B B0 0 1 N PR e
J7 i
22 AEPREEHRBEREDOMNEERS LS
22,1 HRXAKRERAGMELER X 1A
SR VR (1) A4 B AR R JE B AE R R AL g AT B )
MI5E , 25 F AR B IX L AR BUW AR R 3 2 57 (R
4) . B PE PAFQ32 BUW 15 o, o BT H AR A
10.3 mm;; B8k JSNJ-2-1 0 /) 5059 , 3 BE~F- 3 B A%
N 2.8 mms.

222 EBERAHA,HEREGR > KA SAS 9.4
PR 111 Hr B F A R JH B A 2R e 2y 4 d 1)
P L AT R BT EE RE, LLR R E
(cluster distance) 1.0 &I 73, fH3K B ik 09 20 77 %1l 43
N3 E 4, Hp R 1 45 89 MH K, KK
M2 417 ANEK, BIRA 3 IS5 ANk, RIEE
00 B 5 S 8 AR A i JE R B0 1R 3

®3 BEMRPAFQ32 M ‘RE’ HAEMS ORKFI d FEE RN FHER
Table 3 The average diameters of lesions produced on twigs (P pyrifolia ‘Cuiguan’) wounded by different methods 9 days
after inoculation with PAFQ32 isolate

S BEF- 35 FL4% Average diameters of lesions/mm

PR A ; ;
Inoculum Kt 34 104 I 1L R

No wound Three needles Ten needles Girdling Holing Scald holing
22N 0 3.1£1.6 b 3.6+0.7 b 4.5+1.8b 3.6£0.9b 9.9+34a

Myecelial plugs
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Table 4 The average diameters of lesions on leaves (P. pyrifolia ‘ Cuiguan’) 4 days after

inoculation with mycelial plugs of tested strains

PPtk WRRCPHER | YRR BT B otk B B
Strain El%. Average diameter | Strain EIH? Average diameters || Strain El%. Average diameters
number Strain of lesions/mm number Strain of lesions/mm number Strain of lesions/mm
1 HBQI-7 7.5 38 FJ-35 7.9 75 ZJTL-3-3 5.5
2 HBQJ-43-1 7.8 39 JN-139 7.7 76 ZJTL-4-1 7.7
3 HBQJ-48 7.5 40 FJ-103 3.1 77 ZJTL-11-1 4.8
4 HBQJ-24 8.3 41 FJ-85 6.8 78 ZJTL-3-1 6.5
5 HBQI-8 6.2 42 FJ-45 8.2 79 ZJTL-15-1 8.9
6 HBQJ-49 7.4 43 FJ-1 7.9 80 ZJTL-9-1 7.1
7 HBQI-4 7.0 44 FJ-42 5.6 81 ZJHZ-1-1 52
8 HBQJ-13 7.4 45 FJ-14 7.8 82 ZJTL-14-2 3.0
9 HBQJ-14 8.0 46 FJ-110 7.3 83 ZJTL-8-4 6.8
10 HBQJ-15 7.9 47 FJ-39-1 7.4 84 ZJTL-12-1 6.4
11 HBQJ-11-1 6.6 48 FJ-119 5.7 85 ZJTL-10-4 5.6
12 HBGJ-20 6.1 49 FJ-116 83 86 ZJTL-7-1 6.9
13 HBQJ-2 5.5 50 FJ-60 7.0 87 ZJTL-1-3 5.7
14 HBQJ-28 8.0 51 FJ-2 7.0 88 ZJTL-5-2 6.2
15 HBQJ-38 8.7 52 PAFQ32 10.3 89 ZJTL-13-1 8.1
16 HBQI-47 8.2 53 JSNJ-15-2 6.1 90 ZJHZ-12-1 5.7
17 HBQJ-32 7.8 54 JSNJ-G-9-1 8.9 91 ZJHZ-4-1 7.2
18 HBQJ-21 8.2 55 JSNJ-9-1 6.7 92 ZJHZ-9-1 7.6
19 HBQJ-44 8.6 56 JSNJ-4-1 49 93 ZJHZ-2-1 6.0
20 HBQJ-1 8.5 57 JSNJ-G-5-3 8.2 94 ZJHZ-6-1 6.7
21 HBQJ-43-2 6.6 58 JSNJ-G-4-1 8.6 95 ZJHZ-10-1 5.5
22 IX-40 6.5 59 JSNJ-12-2 49 96 ZJHZ-11-1 7.1
23 IX-25 6.6 60 JSNJ-G-8-1 7.8 97 ZJHZ-5-1 5.8
24 JX-12 8.8 61 JSNJ-14-4 6.3 98 ZJHZ-3-1 6.4
25 I1X-27 8.1 62 JSNJ-G-6-1 7.6 99 AHHG-2-4 8.2
26 IX-68 7.9 63 JSNJ-7-1 5.2 100 AHHG-17-6 7.7
27 IX-1 7.3 64 JSNJ-13-3 6.9 101 AHHG-16-4 4.5
28 JX-35 8.0 65 JSNJ-G-1-1 3.0 102 AHHG-15-62 5.3
29 IX-21 8.4 66 JSNJ-G-2-1 4.6 103 AHHG-18-3 9.4
30 JX-66 8.7 67 JSNJ-2-1 2.8 104 AHHG-4-8 7.7
31 JX-33 6.8 68 JSNJ-5-3 5.1 105 AHHG-3-1 9.1
32 IX-72 7.7 69 JSNJ-G-3-1 5.6 106 AHHG-1-1 8.2
33 IX-41-1 6.9 70 JSNJ-8-1 6.5 107 AHHG-4-11 7.1
34 IX-44 5.1 71 JSNJ-G-10-1 5.8 108 AHHG-20-12 8.0
35 JX-16 5.2 72 JSNJ-10-1 3.2 109 GX-40 7.4
36 JX-30 5.9 73 JSNJ-G-7-2 6.6 110 GX-18 8.3
37 FJ-73 8.3 74 ZJHZ-7-1 9.0 111 GX-19 7.1

MNEER R EAR (ADL)=8.3 mm ASREUR 71 PRIV 5 B0UW S KB AR 5y, o5 B A PR
(strong pathogenicity , i 5 4 SP) ; 8.3 mm>ADL= 4.5% ; HEEEUR 77 89 11, b 80.2% 5 R EUW J1 I
4.0 mm N 1 F 77 (middle pathogenicity , 45 5 N PR 17 4, A7 15.3%, 45 R0, B4 AL R JH B AN (A
MP) ; ADL<4.0 mm A 55 £ 7] (weak pathogenici- SR8 [ T8 MR A7 7E W 2 B0 11434k, L S5 805% 77
ty, 465N WP) o WRIERI D FrvE, 111 bR @bk NI AR
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Fig. 4 Cluster analysis of the average diameter lesion of 111 C. fructicola strains on leaves (P. pyrifolia ‘ Cuiguan’)

4 days after inoculation
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