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Genentic diversity of Venturia inaequalis of Shaanxi
province with AFLP analysis
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Abstract; [ Objective] The study was to demonstrate genetic diversity of Venturia inaequalis in
Shaanxi, and to provide the basis for disease-resistant breeding and integrated control of apple scab.
[Method] The genetic diversity and colony formation were analyzed for forty-six strains of V. inaequalis
from apple field by combination of 25 pairs of primers using AFLP technology in Xingping and Xunyi. [Re-
sult] The results showed that 421 bands were amplified,of which 326 bands were polymorphic,the rate of
polymorphic bands was 77. 4%. The rate of AFLP polymorphic sites was 22. 57 % —69. 83% in V. inaequa-
lis between Xingping and Xunyi and the value of average was 47, 74 % ;the number of alleles per locus was
1.23—1.70,and the average number of alleles 1. 48;the effective number of alleles was 1. 16 —1. 46, and
the average number of alleles 1. 33;the Nei’s gene diversity was 0. 09—0. 27,and the average 0. 19; Shan-
non’s information index was 0. 14—0. 39,and the average 0. 27; the index of genetic similarity of different
groups was 0. 815 1—0. 948 7,the genetic distance 0. 052 7—0. 204 4;the total genetic diversity was 0. 29,

the varitations within collections 0. 18, the varivations among the collections 0. 11, the index of genetic
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varivations 0. 38. Based on the data of AFLP analysis, the apple scab strains can be classified into two cate-

gories. Xunyi Gala, Xingping Gala and Xunyi Fuji were clustered together; Xunyi Red Star, Xingping Red

Star, Xunyi Qinguan and Xingping Qinguan were clustered. [Conclusion) The genetic diversity was not cor-

related in different geography in V. inaequalis in Shaanxi,but there were differences in different hosts.
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Table 1 The isolates number,origin and host variety of V. inaequalis
TR 5 R 4R a5 SR T bR 5 SR 4R M o SR
Isolate No. Collecting location Variety Isolate No. Collecting location Variety
XYG-1 Bk 76 ) & Xunyi, Shaanxi, China I i Gala XYG-11 % 74 f) & Xunyi, Shaanxi, China M i Gala
XYG-2 B ¥4 ) & Xunyi, Shaanxi, China I i Gala XYG-12 [ 74 A1) & Xunyi, Shaanxi, China ML Gala
XYG-3 B V5 A1) & Xunyi, Shaanxi,China I 1 Gala XYG-13 B 74 A1) & Xunyi, Shaanxi, China I 1 Gala
XYG-4 B V6 ) & Xunyi, Shaanxi, China I 1 Gala XPG-1 B 14 2% 37 Xingping, Shaanxi, China I 1 Gala
XYG-5 Bk 76 ) & Xunyi, Shaanxi, China I i Gala XPG-2 B 74 2% 5F- Xingping, Shaanxi, China L Gala
XYG-6 B 5] & Xunyi,Shaanxi, China I i Gala XPG-3 [ PG 243 Xingping , Shaanxi, China I i Gala
XYG-7 B V8 f) & Xunyi, Shaanxi, China I i Gala XPG-4 B 74 2% 3F- Xingping, Shaanxi, China I ifi Gala
XYG-8 Bk 76 ) & Xunyi, Shaanxi, China I 1 Gala XPG-5 B 14 2% 3F Xingping, Shaanxi, China i Gala
XYG-9 Bk 76 ) & Xunyi, Shaanxi,China B 1 Gala XPG-6 [k P 24 Xingping , Shaanxi, China L Gala
XYG-10 B V5 f) & Xunyi, Shaanxi,China I Gala XPG-7 [ P4 24 Xingping , Shaanxi, China I 1 Gala
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Isolate No. Collecting location Variety Isolate No. Collecting location Variety
XPG-8 B 74 2% 3F Xingping, Shaanxi, China I i Gala XYH-2 B 74 f) & Xunyi, Shaanxi, China #1 i Starking
XPG-9 B VG 24 Xingping , Shaanxi, China WE Wi Gala XYH-3 B 7 &) & Xunyi, Shaanxi, China Z1 2 Starking
XPG-10 [ P4 243 Xingping , Shaanxi, China I i Gala XPH-1 [ P4 24 Xingping , Shaanxi, China 41 & Starking
XPG-11 [ PG 2% 5F- Xingping » Shaanxi, China I i Gala XPH-2 B 74 2% 37 Xingping, Shaanxi, China 21 i Starking
XPG-12 % 76 24 5F Xingping, Shaanxi, China L 1 Gala XPQ-1 [ ¥ % Xingping . Shaanxi, China 725 Qinguan
XYF-1 B ¥4 ) & Xunyi,Shaanxi, China W+ Fuji XPQ-2 [ PG 24 Xingping , Shaanxi, China %55 Qinguan
XYF-2 B P4 ) & Xunyi,Shaanxi, China w+ Fuji XPQ-3 B 74 2% F Xingping, Shaanxi, China #5 Qinguan
XYF-3 B V6 ) & Xunyi, Shaanxi,China ‘& + Fuji XPQ-4 B 14 2% 37 Xingping, Shaanxi, China %5 Qinguan
XYF-4 Bk 76 ) & Xunyi, Shaanxi, China w1 Fuji XPQ-5 B 74 2% 5F- Xingping, Shaanxi, China %5 Qinguan
XYF-5 B 4] & Xunyi,Shaanxi, China &+ Fuji XPQ-6 [ PG 243 Xingping , Shaanxi, China 2% Qinguan
XYF-6 B V8 f) & Xunyi, Shaanxi, China w1+ Fuji XYQ-1 B 74 A1) & Xunyi, Shaanxi, China Z 5% Qinguan
XYF-7 Bk 76 ) & Xunyi, Shaanxi, China &+ Fuji XYQ-2 B 74 4 & Xunyi, Shaanxi, China Z58 Qinguan
XYH-1 Bk 76 ) & Xunyi, Shaanxi,China #1 & Starking || XYQ-3 [k 74 A1) & Xunyi, Shaanxi, China 72 Qinguan
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Table 2 Sequences of AFLP adapters and primers used in this study
B/ 19 i G 3D
Adapter/primer Name Sequence(5'—>3")
- vl T TE M 3% Forward primer CTCGTAGACTGCGTACC
EcoR T #:3% EcoR T adapter 2 15814 Reverse primer AATTGGTACGCAGTCTAC
) . ) IEM 3% Forward primer GACGATGAGTCCTGAG
Mse | 4%k Mse | adapter 2 11 51 #¥) Reverse primer TACTCAGGACTCAT
P 154 Primer combinations EcoRT-C GACTGCGTACCAATTC
used in pre-amplification Mse | -A GATGAGTCCTGAGTAA
El GACTGCGTACCAATTCAAC
E2 GACTGCGTACCAATTCGC
E3 GACTGCGTACCAATTCAG
E4 GACTGCGTACCAATTCACC
EFEEYE G E5 GACTGCGTACCAATTCAGG
Primer combinations used . e .
in selective-amplification Ml GATGAGTCCTGAGTAACTA
M2 GATGAGTCCTGAGTAAGAC
M3 GATGAGTCCTGAGTAACTG
M4 GATGAGTCCTGAGTAAATC
M5 GATGAGTCCTGAGTAAAGT
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BN \DD 43 BIE 260 F1 280 nm K I & DNA ¥
(W (B I AR B A I 45 SR DNA i B 0. 1
g/ p LI TAER, B —20 “CUkF AR
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1.5.1 B 4 iRIEH EcoR 1 /Mse 1 W]
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dNTPs(2.5 mmol/L) 1. 6 pL, Mg’ (25 mmol/L)
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A0 U/pl)0.2 pL, B T R 94 C
5 min; 94 ‘C 30 s,60 C 30 s,72 C 60 s,12 MEH
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Table 3 Genetic diversity index of V. inaequalis from Shaanxi

g %?;ri N Z &M %u Elzl ﬁ&j’l%{ﬁ Nei EE;U%I%# Shannon IE=)
Collections TD 7 253 4% 5 R/ % BURITES FE PR ) 46 R4
NP P Na Ne H I

B I XYG 168 63.18 1.63 1. 44 0.25 0.36
ML XPG 205 69. 83 1.70 1.46 0.27 0.39
A& E -+ XYF 129 55.11 1.55 1.34 0.20 0.29
fiEa 2 XYH 64 38.95 1. 39 1.29 0.16 0.23
MAF-¢1 2 XPH 21 22.57 1.23 1.16 0.09 0.14
WF-Z2 5 XPQ 102 49.17 1. 49 1. 34 0.19 0.28
AEZEE XYQ 53 35. 39 1.35 1.25 0.14 0.21
F1Y Average 106 47,74 1.48 1.33 0.19 0. 27
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Table 4 The genetic distance and genetic similarity of seven V. inaequalis groups from Shaanxi

K ) & I I DL T i e+ B g M7 R PR T GIIEE
Collections 1D XYG XPG XYF XYH XPH XPQ XYQ

B XYG 0.948 7 0.898 4 0.867 4 0.815 1 0.855 9 0.846 2
PP XPG 0.052 7 0.942 2 0.872°9 0.840 0 0.895 6 0.868 7
fEE -+ XYF 0.107 2 0.059 5 0.870 2 0.845 0 0.893 6 0.8523
fE LR XYH 0.142 3 0.135 9 0.1390 0.859 3 0.868 1 0.856 5
M-41 B XPH 0.204 4 0.174 4 0.168 4 0.151 6 0.900 0 0.867 6
W25 XPQ 0.155 5 0.110 2 0.112 5 0.141 4 0.105 4 0.930 2
%R XYQ 0.167 0 0.140 7 0.159 9 0.154 9 0.142 0 0.072 4

TE A7 75 Nei [ LA RUPE R E 2207 A Nei [GEHEIEE

Note: Genetic similarity (right diagonal) and genetic distance(left diagonal).
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