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FK 4 DNA #47 SSR #Ritsri. SRRV NERGEHEREEHELURESE, Y
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Analysis of Population Genetic Diversity of Puccinia striiformis f. sp.

tritici with TP-M13-SSR Technique
LU Ning-hai'”, WANG Jian-feng' , ZHAN Gang-ming', HUANG Li-li",
KANG Zhen-sheng’
(1. College of Plant Protection, Northwest A&F University, Yangling 712100, China;
2. Department of Plant Protection, Henan Institute of Sciences and Technology,
Xinxiang 453003, China)

Abstract; Population genetic diversity was investigated for the P. siriiformis {. sp. tritici population containing 202 iso-
lates of collected from 8 different areas in Longnan, Gansu province with TP-M13-SSR technique. For the Longnan
population, the average number of alleles (Na) per locus was 1. 88, and the effective number of alleles (Ne) was
1. 50. The Nei’s gene diversity (H) and Shannon’s information index () were 0.30 and 0. 46, respectively. The
genetic diversity of Zhongliang and Qing’an populations was much higher than that of Wudou, Wenxian, Qishou and
Pingnan populations. The genetic diversity of Lixian and Xihe populations was less. Analysis of AMOVA, about
4.05% of the total variation account for among collections, 95.95% of the total variation presented within popula-
tions. The main genetic variation presented within populations. There was extensive gene flow and migration of patho-
gen among regions in Longnan of Gansu.
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INERGREH/NELRGEE (Puccinia strifformis f. sp. tritici) 5|72 B F A B R x,
AR EREX, WRRENE FREENREFMEEUSHENS, HRERERE
NEFFHEREENBEXZ —, WRRE/NELFEI/NIRREERL, ZXKEH A
HARMTAREEZXERHE, BEAEESEEW B MAAREXEE, MEAMRAEEY
Wa'', Chen'™ %EBHSY TR R MR 115 N/NE RSB EE, & IU/INFH E] K/ Py B 70 5
REIFFTE DNA £ 45, Hovmgller & Justesen™ %3t R {43, #HE., HMEMEETILE
W B BEHAGHAT T AFLP 2347, 45R B/RFGILERHbIX B/ E R B R F — a2k, BT
BEYHHNERFEER SR EHFI (Puccinia strifformis repeat, PSR), Jy#4txt
160 -3k B 2 EANE H/NERBWEIRESAT TG ZHEMMT, RURAGEBEEEREN
BIE RN, ARMXZBFELESR ., RFFEXHH B R H X /0 2 RS R R G H47 43
B, LABIZRAG XX st X AR 5 T H AR BRI 1E ZREMERBE MU EIRA T, X FhlEE
HEBFERER T REEEENE L,

1 #EFnFE*E

L1 NEETFHEBEIRFENRE

ABFFET 2006 ~2008 FFAEH WA R H K FE1T T /NE LB HEIRHENRE, LKA 202
Mkt EREREER, PEERK, FFHERTEUFEMENE, 8B, RRfh
RECAEWRARE T RE, ATKERrESEaE, EREIBPHREESERETE
BT BRAS, EBLREWNEE AR, TSP 4CHEE,
1.2 NEEFFENEESRE

ik, BEsEmTEER,
1.3 HEMEH DNA 2l H %

Tk BESHETESED,
1.4 TP-M13-SSR {K % i SSR 3|45%0 M13 #53¢ 3| EI & B

ABFEFAT 11 XF SSR 5|4, X519 M IESESET T 9% 640, Hd, RIS, RJ20,
RJ21. RJ24 f1 RJ27 %3 ]. Enjalbert'®’; CPS15, CPS34. CPS36. CPS08. CPS09 #1 CPSI10
RAEH %1+ FF £, TP-M13-SSR ( Tailed Primer-M13-SSR) 3| #1f & &, 7& TP-MI13-
SSR I R LEH, 3 &519k#4T PCR I, 45 1 &5 RELHRA SSR B3t i i IF
E51 Y M13 fIE 5| PHEES R A M13 BEMSIY, Rk TP-MI3; & &3 [WE
EH B SSR Ri519; SHB=2%51 R A IRDye800 % EARiC I M13£29 TE (554 (IR-la-
beled M13 primer) , IR-labeled M13 primer ¢ %:5|4y (IRD800) H%[E LICOR NEIER, H
fsdE PN BT Y B AE TAY TRBERRESERAR SR, SIYHFHLEENS%E
Scakt
1.5 TP-MI13-SSR PCR ¥ H#i &4

k. BFESEHTEED,
1.6 PCR #3874 & B8 ik 4 i

TOCHRICT 1Y T2 6. 5% R RBEEE R B Ik 48, 2 T-BARMEE %6
#7ic DNA Marker 50-700 Sizing Standard, Hiyki3#27E LICOR-4300 DNA H h43#7{% (LICOR
Biotechnology Division, Lincoln, NE) _Fi#47.
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Tablel Population genetic diversity of P. striiformis f. sp. tritici from Longnan in Gansu

Genetic diversity parameters”

Population
N Na Ne H 1 P (%)
Pingliang 30 1.81 1.44 0.27b 0.41b 81.3a
Zhongliang 28 1. 81 1.53 0.30a 0.45a 81.3a
Qingshou 29 1.88 1.38 0.25b 0.39b 87.5a
Wudou 2 1.75 1.40 0.24b 0.36b 75.0b
Wenxian 23 1.81 1.41 0.26b 0.39b 81.3a
Qing'an 28 1.88 1.55 0.31a 0.46a 87.5a
Lixian 19 1.56 1.33 0.19¢ 0.28¢ 56. 3¢
Xihe 23 1. 69 1.37 0. 20¢ 0. 30¢ © 68.8b
Average level of 25.3 1.77 1.43 0.25 0.39 77.3
population
Species level 202 1.88 1.50 0.30 0. 46 87.5

Note: *V; Number of isolates, Na: Observed number of alleles, Ne; Effective number of alleles, H: Nei’s
gene diversity, [/: Shannon’s Information index, P (% ) : Proportion of polymorphic loci, letter a, b, c denote
Levels of significance P <0. 05.

BER XN E R R BAGR A SR LR T E, EYRKT L, WESMREFEE (Na)
H1.88, HREMHENEE (Ne) K 1.50, Neis (1973) HEEHEMIER (H) HX0.30,
Shannon {5 B85 (I) 24 0.46, ZHEMAHHE (P) H87.5% , EREFEHKFE L, N
LEMERE (Na) FHH 177, AREMEFNEBE (Ne) F3H 1.43, Neis (1973)
HNSHAEAEE (H) 73X 0.25, Shannon [FEIEE (1) FHH0.39, EEMEHSR
(P) V¥R T7.3% . EFBEZE, BESHEAEBEWES, TRMFE (H =0.30, 1 =
0.45) MBLFE (H = 0.31, 1 = 0.46) HBfEEZREMMHMNET, R (H =
0.24, I =0.36), SCEMHEE (H =0.26, 1 =0.39), ¥5MPE (H =0.25, I = 0.39)
FFEREE (H =0.27, 1 = 0.41) k2, #LEFEE (H = 0.19, 1 = 0.28) FIFEAFEE
(H =0.20, I = 0.30) #EZHMEHIER,
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2.2 MEFFARKEEILKE

Table 2 Analysis of molecular variance (AMOVA) of P. striiformis f. sp. tritici
populations from Longnan in Gansu

Percentage of

Source of variance Degree of freedom Sum of squares variation (%) F-statistics P value
Among populations 6 3.4 4.05 FST: <0. 001
Within populations 195 111.5 95.95 0.00112 <0.001

Total 201 114.9 —

AMOVA Jrk s B, NERFEBHKRI MBI NIEAEE —EHBEME, Bk
B BB AE 28 57 7 SRR 4. 05% (P <0.001), BERABEESRE95.95% , MR EE
FETRENT ., Fib, BRbRX/ERBEBRRA #E LKL,
2.3 NEXFTERERESH

REGRRY, BRI /NERBEBHARY 3 MARRRE, REMBRM Y3, M
HTABWET, ALEFBMPRMBERI -, HMETRRWN 0%, BEME.
SCEFRE. YRR, TMMBEAMTEMBERY -, HETERRNS 0%, &N
AFBEZ FBEH R/, BIEHOMEER, BHAZ A EHEERFE,

Wudou

Lixian

Zhongliang

Qing’ an
Pingliang

Xihe

Wenxian

Qingshou

Fig.1 UPGMA dendrogram based on SSR data of P. striiformis populations from
Longnan in Gansu

3 iFig .

BEEDTAYENERE, RERSFRCERMEANAFENTRER TER TR,
TEREPR L2 I RNERGEBAREHIRT ", BEFEZERRE PERTEB N
WIS FESHEMTHE ", KT /PERBEOBRBET R, TR /N 5K

BREABRBRIETIMEL T, AP E RN SSR 2> FARCH AN B # K /o £ F B
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