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Pathogenicity Differentiation of Pathogen Causing Glomerella Leaf
Spot of Apple( GLSA) and Evaluation of Resistance to
GLSA in Apple Germplasms
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Abstract ;: Glomerella leaf spot of apple ( GLSA) caused by Colletotrichum gloeosporioides has become a major
apple disease in the world. Considering the pathogenicicty differentiation of the pathogen isolated from different ori-
gins and ascertaining the apple germplasm resistance to GLSA ,will be of great value to resistance breeding of apple,
rational distribution of varieties and disease management. The pathogenicity differentiation of seventy-nine strains i-
solated from the different origins was studied by pathogenicity test in vitro. Significant pathogenicity difference differ-
entination was detected in C. gloeosporioides ,and the high virulent strains occupied a higher proportion. In addition,
three-hundred and twenty-seven apple germplasms response to GLSA were evaluated by inoculated detached leaves,
and one-hundred and sixty-highly resistant germplasms,six moderately resistant germplasms, twenty-two moderately
susceptible germplasms, and one-hundred and thirty-nine highly susceptible germplasms were screened respectively.
The results showed that there were abundant resistant germplasms in apple. Based on the classify system of apple,
this study indicated that resistant germplasms were distributed in each apple cultivar groups,in particularly Fuji and
Jonathan cultivar groups.
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Table 1 Pathogenicity of diffirent isolates of Colletotrichum gloeosporioides

e ISP 24 B AR TR 1 A8 A 2y | T RSP HRBEEAR S 2 1 R L o 71
Code Average lesion diameters  Average disease index Virulence || Code Average lesion diameters  Average disease index Virulence
W16 153+1.2 A 100.0 +0. 0 5 w21 14.8 0.5 A 100 +0. 0 R
W69 15.3+2.9 AB 96.3 1.2 9 W49 14.8 1.5 A 100 +0. 0 R
w2 15.1+1.2 ABC 98.7 1.4 b w22 14.5 0.8 AB 97.3 2.1 i
W60 15.0 0.6 ABC 98.0+1.5 b wWo4 14.4+1.1 AB 97.3 3.5 Gl
W59 14.8 £1.0 ABCD 97.4+0.6 [ W20 14.4 £0.6 AB 97.3+1.3 fit
w24 14.6 +2.5 ABCDE 96.1+3.1 [ W51 14.0 1.2 ABC 94.6 £5.2 R
W36 14.6 +0. 6 ABCDE 96.1+3.1 [ W50 13.9 +0.7 ABCD 93.2 4.5 R
w22 14.4 +2.1 ABCDEF 94.7 £2.5 b W24 13.7 1.1 ABCDE 91.9 £3.2 G
w5 14.2 1.5 ABCDEF 93.4£1.4 b W65 13.6 +2. 1 ABCDE 91.9£1.7 Gi
W4 14.0 0. 6 ABCDEF 92.1 5.2 b W48 13.5 +2.0 ABCDEF 90.5 +2.3 Gi
W4l 13.6 2.1 ABCDEFG 89.5+7.2 b w74 13.3 £0.9 ABCDEFG 89.2 +5. 1 i
w14 13.5 +1.5 ABCDEFGH 88.2+1.4 5 W72 13.0 =1.0 ABCDEFGH 87.8 +4.6 i
w1 13.3 +2. 1 ABCDEFGH 85.5+12.5 5 w16 12.9 +1.3 ABCDEFGH 75.9 1.2 i
w72 13.2 +1. 1 ABCDEFGH 86.8 +2.5 b W54 12.8 +1.2 ABCDEFGH 86.5+0.9 i
W10 13.1 £1.2 ABCDEFGHI 85.5+12.5 i W58 12.8 +1.2 ABCDEFGH 86.5+5.5 Gt
w17 13.1 £1.2 ABCDEFGHI 86.2 +8.7 i W60 12.7 1.4 ABCDEFGHI 85.1+4.7 Gt
w49 12.7 +1. 6 ABCDEFGHIJ 82.9+6.3 [t W55 12.6 £2.9 ABCDEFGHI 85.1+8.2 R
W68 12.7 +3. 1 ABCDEFGHIJ 82.9+1.4 ficd W59 12.5 + 1.5 ABCDEFGHIJ 84.5+6.2 R
w21 12.4 +1.5 ABCDEFGHIJ 80.9 +5.8 fii W25 12.5 +0. 6 ABCDEFGHIJ 83.8 +4.2 Gi
W19 12.2 +2.1 ABCDEFGHIJ 79.6 £4.3 fi w47 12. 4 +0. 8 ABCDEFGHIJ 83.8 +4.6 Gi
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P PR B E AR P-4 I R AL 20 || w5 R HRBE EAR S I R AL A1
Code Average lesion diameters  Average disease index Virulence || Code Average lesion diameters  Average disease index Virulence
W44 11.7 +2. 3 BCDEFGHIJK 76.3 +13.5 5 W53 12.0 +1. 0 BCDEFGHIJK 81.1£5.5 i
W76 11.4 + 1.3 BCDEFGHIJKL 74.3£1.5 pid W44 12.0 1.0 BCDEFGHIJK 81.1+3.1 R
Wil 11.3 +2. 1 BCDEFGHIJKL 74.3+1.5 b w27 11.9 +1. 5 BCDEFGHIJKL 79.7 3.6 i
W42 11.3 +2. 1 BCDEFGHIJKL 74.3 +5.8 b w1 11.6 +1.7 BCDEFGHIJKL 78.4 £2.2 i
W79 11.3 +2. 1 BCDEFGHIJKL 73.7+6.7 [t W6l 11.6 +1.2 BCDEFGHIJKL 78.4 £3.1 R
w75 10.9 +1.5 BCDEFGHIJKLM 71.1+11.2 b w68 11.5 +1. 8 BCDEFGHIJKL 77.7 3.5 iR
W50 10. 8 +0. 5 BCDEFGHIJKLM 71.1+1.4 Cii W45 11.4 +2. 1 BCDEFGHIJKL 77.0 £8.5 Ci
W58 10. 6 +0.3 BCDEFGHIJKLMN ~ 69.7 +4.7 fid W41 11.2 +0. 8 BCDEFGHIJKLM 75.7 6.2 R
W29 10.6 £0. 3 BCDEFGHIJKLMN ~ 70.7 8.2 5 w19 11.2 +0. 8 BCDEFGHIJKLM 75.7+6.2 i
W64 10.5 +1.7 BCDEFGHIJKLMN ~ 68.4 +5.8 pid W66 11.2 + 1.7 BCDEFGHIJKLM 75.7 +8. 4 R
W20 10.5 £2.3 BCDEFGHIJKLMN ~ 68.4 7.6 b w9 11.0 +3. 1 BCDEFGHIJKLM 74.3 9.8 G
w15 10.2 +1.3 CDEFGHIJKLMN 67.1%8.7 5 W56 10. 8 +1.3 CDEFGHIJKLMN 73.0 5.4 i
W57 10.0 + 1.0 CDEFGHIJKLMN 68.7+9.5 pid W69 10. 8 +0. 6 CDEFGHIJKLMN 73.0+2.8 R
W26 9.8 0.8 CDEFGHIJKLMN 64.5+1.5 b w5 10.7 +1. 1 CDEFGHIJKLMN 71.6+11.2 Gl
W63 9.6 1.5 CDEFGHIJKLMN 63.2 9.6 5 W37 10. 6 +0.9 CDEFGHIJKLMN 71.6 5.6 i
W78 9.6 +1.5 CDEFGHIJKLMN 63.2 £4.3 [t W75 10. 5 +0. 8 CDEFGHIJKLMN 71.0£2.9 R
W46 9.5 = 1.2 DEFGHIJKLMN 61.8+12.5 b W46 10. 4 +1.2 CDEFGHIJKLMN 70.3 +5.8 i
W35 9.0 %0.0 DEFGHIJKLMN 59.2 +16.4 i w3 10.4 +0. 5 CDEFGHIJKLMN 70.3 2.5 i
W55 8.7 £0.3 DEFGHIJKLMN 56.6 6.3 H W79 10.3 £0. 6 DEFGHIJKLMN 67.7 +3.2 Ci
w27 8.6 +2. 1 DEFGHIJKLMN 56.6+11.3 r w17 10.3 +1.7 DEFGHIJKLMN 68.9 6.2 i
W9 8.5 +2.3 DEFGHIJKLMN 53.5x1.4 r w43 10.2 +1.2 DEFGHIJKLMN 68.9 4.8 i
W34 8.5 +2.3 DEFGHIJKLMN 52.6+7.4 LR w2 10.2 +1.2 DEFGHIJKLMN 68.2+4.9 G
W3 8.5 +2.3 DEFGHIJKLMN 55.327.6 ER w42 10. 1 £0. 6 EFGHIJKLMNO 67.6+3.9 i
w7 8.3 +1.5 EFGHIJKLMNO 52.6+3.8 ER Wil 10.0 £ 1. 0 EFGHIJKLMNO 67.6+4.9 i
W45 8.1 +2. 1 EFGHIJKLMNO 52.6+2.1 LR W38 9.8 +1.2 EFGHIJKLMNO 66.2 8.2 G
w13 8.0 = 1.0 EFGHIJKLMNO 52.6+3.8 ER w70 9.4 +2. 1 EFGHIJKLMNO 63.5+10.2 i
W56 7.7 +2.3 FGHIJKLMNOP 50.0 5.0 ER w78 9.3 +0.7 EFGHIJKLMNO 62.1+4.9 5
W39 7.5 +0.6 FGHIJKLMNOP 49.3 4.6 r w23 9.0 = 1.0 FGHIJKLMNOP 60.8 5.2 G
W30 7.4 0.4 FGHIJKLMNOP 48.7 +5.8 r w10 9.0 = 1.7 FGHIJKLMNOP 60.8 £3.6 i
w8 7.3 +1.7 FGHIJKLMNOP 46.1£16.6 H W57 9.0 %2.0 FGHIJKLMNOP 60.8 +8.9 Eh
W48 7.1 = 1.2 GHIJKLMNOPQ 46.1+10.1 LR w13 8.9 1.5 GHIJKLMNOPQ 59.5+5.1 h
W53 7.1 =1.9 GHIJKLMNOPQ 46.1+7.2 r W29 8.9 1. 1 GHIJKLMNOPQ 59.5+5.2 h
W47 7.0 2.0 GHIJKLMNOPQ 46.1 8.7 LR W34 8.8 +2.3 GHIJKLMNOPQ 59.5+9.6 i
W43 6.8 = 1.7 HIJKLMNOPQ 44.8 +4.6 i w6 8.6 +0. 8 HIJKLMNOPQ 58.1+4.3 i
W54 6.5 =2. 1 HIJKLMNOPQ 2.1+7.4 Ex W36 8.5 0. 6 HIJKLMNOPQ 56.8 £3.9 h
W74 6.4 +2.3 HIJKLMNOPQ 42.1+3.8 LR W32 8.1 +2.5 IJKLMNOPQ 54.1+10.8 h
W61 6.2 + 1.7 IJKLMNOPQ 40.8 2.5 LR W26 8.0 2.0 IJKLMNOPQ 54.1+8.5 h
w12 6.2 0.6 IJKLMNOPQ 39.5+6.5 r w7 8.0 = 1.2 IJKLMNOPQ 54.1+4.6 h
W38 6.2 +0. 6 I[JKLMNOPQ 40.8 +1.5 LY w4 7.7 +0. 3 JKLMNOPQ 51.4+2.6 th
\ 6.1 +2. 1 JKLMNOPQ 39.5+2.1 LR w12 7.5 +0. 3 JKLMNOPQ 50.0 4.0 h
w23 6.1 +2.3 JKLMNOPQ 39.5+12.5 LX wi4 7.0 = 1.0 JKLMNOPQ 47.3 +3.8 th
w25 6.0 1.0 JKLMNOPQ 39.5+7.2 LR w8 7.0 = 1.2 JKLMNOPQ 47.3£6.2 i
W65 5.6 £1.5 KLMNOPQ 37.1=22.1 Ex W52 6.6 2.3 KLMNOPQ 43.3 £6.2 G
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Code Average lesion diameters  Average disease index Virulence || Code Average lesion diameters  Average disease index Virulence
W70 5.6 £1.5 KLMNOPQ 36.8 +5.6 H W40 5.9 £0.6 KLMNOPQ 39.2 3.2 LS
W66 5.4 0.6 LMNOPQR 35.5+6.5 ER W30 5.7 £1.2 KLMNOPQ 37.8+4.3 LS
W32 5.1£2.9 MNOPQR 32.9+11.6 ER w71 5.5 +1.2 LMNOPQR 35.8£3.6 w
W31 5.0 £1.7 MNOPQR 32.9+7.2 Ex w33 5.4 3.1 LMNOPQR 36.5+12.6 o
w28 4.2 2.2 NOPQRS 27.6 3.5 55 W39 5.4 £1.3 LMNOPQR 36.5+6.5 h
w37 4.2 +2.2 NOPQRS 27.6+3.5 5 W15 5.1 0.6 MNOPQR 33.8+0.9 G
w71 4.2 +2.9 NOPQRS 27.6 2.1 55 w76 5.1 0.5 MNOPQR 33.8+2.5 L
w77 3.8 £1.5 OPQRST 25.1+3.8 55 w63 4.8 1.5 NOPQRS 32.4 4.4 i
W40 3.6 £1.7 PQRST 23.7 £4.6 55 w3l 4.7 +1.3 NOPQRS 31.1£5.9 th
w73 3.6 £0.6 PQRST 23.7+7.5 5 w67 4.1+2.1 OPQRS 27.0+9.8 55
W67 3.4 £1.2 QRST 22.4+7.2 5 w18 3.8 £2.2 PQRS 25.7 5.9 55
W33 3.2 1.2 QRST 21.1+5.4 55 W35 3.2£0.6 QRS 21.6+7.2 55
W52 3.1+1.2 RST 19.7 £6.8 55 W28 3.0+1.0 QRS 20.2 £3.2 55
W62 2.7+0.8 ST 17.1£3.2 55 W73 2.9+2.3 RS 18.7 +4.0 55
w18 2.2+0.6T 14.5+1.8 BE W62 2.7+0.6 RS 17.1+2.3 55
W51 2.0£0.0T 13.2+2.5 EE W77 2.1+0.7 S 13.6+2.6 55

KREFRFIRTE P =0.01 KV EREE AR 2 5 19 1 314

Capital letter represent statistical significance of lesion diameters at P =0. 01
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Table 2 Reaction of apple germplasm to Glomerella leaf spot infection

Resistance type

I R4 B

Apple germplasms name

SEO

Highly resistant

it

Moderately resistant
i

Moderately susceptible

Highly susceptible

LR S R AR GRS NV S IAE B BB A K R AR Ll A A O R
W Thas TLAR BT EGEIR WD RIATIE BT OR R SERE () (INP T A AE | T18-19 kBB AR AR K
Fiti 52 5 446 SEURMT B8 LR B EEHR kAR S S TR A s RS R 1192
FIYECJE T GHEE T 15 ARl S A AR B D 25 FE 18 B FLIESIAIR (A8 R WiinE R -
26 SRS FIIU TR 6 2 —FF MR AR AR B 15 HRAL CE R AL B R EE R RIS | e 60-4-
BaOmeER #HE19 ME25 KE7. 8L TR FHTR BE L FKE 15 Bl 3a il HaEx i
SRR HLLAE 2336 KE 6 5 JUAE b ik 18 5 AT I A E M Jbzw FE LR SSRGS
MU RAE & Y Uik 6 5 GITERERLE ARSI AR SEHTRLE I R HE B4R RE PR B R
W7 SR SRS BKRLL WS S E IR R T 1S BERAE KB TR RIS 4 Bt
IR BEEBRRR PIRRSE 208 R RER RAER VP DIRIR RIS LD B PR IR AR KA
HRTEAC FPRFRr R AR S PO S R ARG R OB L T 12-10 AT SRR RS R AT
B EIEFEF=IC e BB Ak 2 5 TESC AR B 14 I 1B L R CER k3 S TR,
AR W i

BE S 5 a4 RO 60-7-18 152 IEE2 5

M URIRE b R () ER SOE RA AR AT BEE 2 5 RRGE E AR S OBk TR TR A AR
M3-5 N2 AiikAC WIRk LRGP 15 5 (i (60-10-22

FL& 5 Rt B FEEI 4 SRS AR A RN 1 S O AR R YRR & A i
EGE TR A AR TR g Rt (BE CERLEDG PR A E 51 EAK LTENEE HELT AEE Florina K
FRUSE BT 25 BREUR AR KRR ORI WA 5 15 R () KR 132 S B A
BRI FE BT T =B AL BRI R TR A bk 4 5 AL A RUE 16 NI RARE G
REDG R4 S 16 5 1465 758 5 HIE 1 5 R KE AR PO Bt O U AL M
1951/3/1 HEZ A SRR FE/RIEAT 384 Fidr O B MR — A rEi =45 5 .60-1-59 BE 9 RUEL B
MR AR 15 60-12-25 &AM RAREAM RAth & 9 & EDE A 4 52-6-7 AR AR
H3E JFLL 2 45 60-12-23 Starkjambo 44T FEIEE  TRK e RIH/REN] (15 1110-15 fE 8 JE/R M B s
JRTE RIEE 13 5 SR 8 H06 JH 806 Bbkel s Ten Mtar g AR R ORIEDE dE g
Dh7 (MM19-13 .60-15-9 7 19 % 26 3K 60-17-17 31k 14 5 208 AL G — WL FR4T 5% 2088 40k

x3 WOMBERMEE KRS

Table 3 Analysis of the parents of some resistance and susceptible apple varieties
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