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Abstract: To investigate population structure and genetic diversity of Puccinia striiformis f. sp. tritici
in Yunnan Province, 88 single-pustule isolates collected from Yunnan Province (Dali City, Qujing City,
Wenshan City and Zhaotong City) were tested against 19 Chinese differentials and genotyped at 11 sim-
ple-sequence repeat loci. Virulence phenotype analysis showed that Nei’s gene diversity index and Kos-
man index of Yunnan stripe rust were 0.17 and 0.22, respectively. The population structure of stripe rust
in Yunnan Province was complex. The dominant isolates belonged to Hybrid 46 pathogenic group
(77.3%) and Guinong 22 pathogenic group (17.0%), and none of them could infect Zhong 4 and Triti-
cum spelta album. Molecular genotype analysis showed that the overall Shannon information index of
stripe rust in Yunnan Province was 0.63, suggesting that the genetic diversity level of stripe rust in Yun-
nan Province was relatively high. The molecular genetic diversity of stripe rust in Dali City was the

most abundant, with a Shannon information index of 0.64. The molecular genetic diversity of stripe rust
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in Wenshan City was the lowest, with a Shannon information index of 0.35. Cluster analysis showed

that stripe rust in Dali City of western Yunnan Province was significantly different from those in Qujing

City, Zhaotong City and Wenshan City in eastern Yunnan Province. The virulence and genotypic struc-

ture of stripe rust in Zhaotong City and Qujing City was almost the same. The degree of genetic differ-

entiation of the pathogen between eastern and western Yunnan Province was high, indicating that they

were two relatively independent regions in Yunnan epidemic zone.
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Table 1 Pathotypes of Puccinia striiformis f. sp. tritici in four cities of Yunnan Province
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Fig. 1 Virulence frequencies of Puccinia striiformis f. sp. tritici in four cities of Yunnan Province
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Table 2 Virulence diversity parameters of Puccinia striiformis f. sp. tritici in four cities of Yunnan Province
Ei=R 1 pe: il it i pdiin) I 36 T LN
Index Dali City Qujing City Wenshan City Zhaotong City Overall
Nei's ZHAESREL 0.18 0.15 0.03 0.16 0.17
Nei’s diversity index
PRifEAL A AR KL 0.87 0.64 0.29 0.42 0.56
Normalized Shannon index
S AR PS4 Simpson index 0.93 0.83 0.53 0.57 0.80
Kosman 5% Kosman index 0.25 0.19 0.04 0.22 0.22
Stoddart 5 %% Stoddart index 13.36 5.88 2.11 2.33 5.10
A F5%T Shannon index 2.65 2.04 0.88 1.29 2.52
“E & i Evenness 0.98 0.89 0.80 0.66 0.74
H HLARHE %L Gleason index 4.60 2.83 0.66 1.94 6.70
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Table 3 Genetic diversity parameters based on SSR markers of Puccinia striiformis f. sp. tritici in four cities of Yunnan Province

HER Population N, N. 1 N, P (%)
KT Dali City 2.18 1.94 0.64 10 90.91
i 37717 Qujing City 2.45 1.75 0.61 1 100.00
11177 Wenshan City 1.91 1.42 0.35 7 63.64
Hi# 17 Zhaotong City 2.00 1.64 0.52 9 81.82
K Overall 2.64 1.76 0.63 11 100.00

No: WEEEEATFE N Neo: A RLEEOE SR 1 AR5 AR EG N, 205G P Z8VEGLA H 73 . N,: Observed
number of alleles; N.: effective number of alleles; /: Shannon’s information index; N,: the number of polymorphic loci; P: per-

centage of polymorphic loci.
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Fig. 2 Dendrogram of Puccinia striiformis f. sp. tritici in four cities of Yunnan Province based on
virulence phenotype (A) and molecular genotype (B)
DL: KETWEZR; ZT: BT R &R ; QJ: M iim A ; WS: X E & . DL: Isolates of Dali City; ZT: isolates of Zhao-
tong City; QJ: isolates of Qujing City; WS: isolates of Wenshan City.
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Fig. 3 UPGMA dendrogram of 88 isolates of Puccinia
striiformis f. sp. tritici in four cities of Yunnan Province
based on SSR markers

o: RIMMWHAR; O: MEBETER; a: INEHHR; A:
ITH AR . @: Isolate of Dali City; [: isolate of Zhaotong
City; A: isolate of Qujing City; A: isolate of Wenshan City.
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