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Multiorigins of Initial Infection Sources of Puccinia polysora

Causing Southern Rust of Maize in China
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Abstract: Southern rust caused by Puccinia polysora Underw. in maize is a major disease and widely distribut-
ed in tropical and subtropical regions, and occurred in temperate region. In China, maize southern rust has been re-
corded in twenty provinces and was a destructive disease which is sudden outbreak in the Huanghuaihai summer
maize region. Understanding the occurrence regularity of disease is the basis of disease control. However, it is not
clear where are from the pathogen origins of primary infection sources and how the pathogen is transmitted to the
maize fields. Based on the biological characters of urediospore, analysis of genetic relationship of 11 geographic pop-
ulations of P. polysora in China, and correlation analysis of southern rust to tropical cyclones, this study proved
there are three origins of primary infection sources of P. polysora causing southern rust in China. P. polysora come
from Taiwan, China, is the initial infection source causing the disease in summer maize in Huanghuaihai region,
spring maize in Liaoning and maize in Zhejiang and Fujian provinces, as well as for spring maize in Guangdong. The
pathogen from Philippines is the origin source causing southern rust in Guandong, Guangxi and Hainan provinces.
The induced disease occurred in Yunnan and Guizhou is caused by the pathogen originated from Thailand and other
neighboring countries. The pathogen in Taiwan, China or Philippines was carried by unfixed tropical cyclones in
western Pacific to maize growing regions in China, and P. polysora in Yunnan and Guizhou was transmitted from
Thailand and other countries by Southwest Monsoon.
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Table 1  Isolates used for analyzing genetic diversity of Puccinia polysora

eSS Vad=L7/E Sl FOKR AR SR AR ] S GS I3 TR SRAERTH]
Isolate ID Isolate source Maize varieties Collection time Isolate ID Isolate source ~ Maize varieties  Collection time
07GZsn S ESl 2007-08 08HeNtk2 1A AR DH601 2008-09
07HeNfcl R 7 bk 1986 2007-09 08HeNIk R % FBEL958 2008-09
07HeNfc2 TR 7 3% 4519002 2007-09 08HeNny 1A R PH F5958 2008-09
07HeNfc3 TR 7 9 EE25 2007-09 08HeNhx TR 11986 2008-09
07HeNtk T AR DH206 2007-09 08HeNlh SONEaRES0] KA 2008-09
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07SDle LLIZR A% % 18 2007-09 08SD1z2 LLZR B FBELO58 2008-09
07HBhd1 TG HEHR Xt A-16 2007-09 08SDjn1 IR T #.81.9006 2008-09
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07HBxt1 WAL & ENl 2007-09 08SDIe LLIAR IR F5i7 73-1 2008-09
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Table 2 The germination percentage of urediospore of Puccinia polysora %
R A ] (h) B %% Germination percentage

Time 8C 11c 14°C 17°C 20C 23°C 26C 29°C 31C 34°C 37C

12 0.0 1.0 6.1 6.9 8.0 7.4 10.3 8.7 8.7 6.3 5.8

24 2.7 1.7 6.4 7.1 8.5 9.1 12.4 9.0 10.5 6.8 59

48 3.0 2.2 6.8 7.5 94 11.1 13.1 11.4 12.2 7.0 6.9

72 44 7.2 7.7 9.5 11.7 12.1 16.6 16.8 16.4 9.3 7.2

96 7.6 10.0 11.1 11.4 12.3 12.8 16.9 17.9 16.7 9.6 7.3

120 7.8 15.0 14.6 13.1 14.5 15.6 17.1 20.4 18.0 14.6 8.4
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0.579 3 ~0.949 2, i f& i #5 4 0.052 1 ~0.546 0, %
PR s 22 5. Hor Wlma L LU R V&R Tt
N T TR T AH E A 0.866 6 ~ 0.949 2, 8t AL A LI
By 10T 5 HABFPHE R 0.579 3~ 0.667 7, AR
(WL A ) 5 HAFP R 4 0.595 2 ~ 0.781 5, 74
5 HAB R L] 47 0.628 4 ~ 0.771 2, VHEd (=B . 5 M)
5 HABFIRER] 4 0.606 8 ~ 0.800 6, 13X 46 Hiy I b 7 1]
(B AL AR PR 25 I — B 5



34 LIRS AR - Hp [ K 7 B ) R e U 2 TR 5

DA [R)AE 03 2% L DCORAAE W) RIE BB T35 Nei's  J0 B WDBHAG AU BOR 22 S o, A Rt ) i 3
B RIE R (L BRi p PR B PO ARE IR

®3 SHRGEMBIEMEENEEECEEEES

Table 3 Genetic similarity and genetic distance among geographic populations of Puccinia polysora

Pop ID I} [T e © R S WL/ A I % m = E5EMN
Henan  Shandong  Hebei Anhui  Liaoning  Zhejiang/Fujian  Guangxi ~ Hainan  Yunnan/Guizhou
TR o 09492 08973 09378  0.665 1 0.695 7 07400 09385 0.800 6
Wz 0.052 1 o 0.8943 09217  0.6375 0.653 1 07074 09205 0.7649
B[4 01084  0.1117 o 0.8666  0.5793 0.601 4 06684 08742 0.757 3
BB 00642 00816  0.1432 i 0.636 7 0.6150 06770  0.8964 0.784 6
LT 04078 04503 05460 04515 o 0.5952 06284  0.6677 0.6187
WITAREE 03629 04261 05084 04861 05188 o 07712 07815 0.606 8
Iy 03011 03461 04029 03901 04646 0.2599 s 0.769 7 0.640 8
fiaate) 00635 00829  0.1344  0.1094 04040 0.246 6 0.2618 s 0.769 6
EEEAM 02224 02680 02780 02426  0.4801 0.499 5 04450 02618 ok

T XA A A AR B R AT, X AT it B g

Note: Nei’s genetic identity (above diagonal) and genetic distance (below diagonal).
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Note: The black dot is the end point of the tropical cyclone "Sudiro", and the circle is a 500 km radius area.
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Fig.4  Outbreak positions of SCR in 2015
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Table 5 Tropical cyclones carrying Puccinia polysora onto maize region in south of China
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