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Preliminary Identification and Genetic Diversity Analysis of Maize
Germplasm Resources for Resistance to Southern Corn Rust
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WANG Xiao-ming” ,ZHU Zhen-dong” ,DUAN Can-xing’
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Agricultural Sciences/National Key Facility for Crop Gene Resources and Genetic Improvement , Beijing 100081 )

Abstract ; Southern rust is an important disease in maize production. A total of 903 maize accessions were
screened for resistance to Southern Corn Rust in Nanning, Guangxi and Changping, Beijin from 2013 to 2015. And
the SSR markers were adopted in genetic diversity analysis of the selected partially resistant materials. In Nanning,
Guangxi and Changping, Beijing, both of the resulis showed that among the 903 germplasm,8 inbred lines were
highly resistant to southern corn rust,accounting for 0. 88% of the total germplasm. Twenty-nine germplasm,inclu-
ding 27 inbred lines and 2 landraces were resistant to this disease, accounted for 3.2% of total accessions, 100
germplasm was moderately resistant, accounted for 3. 2% of total accessions, 181 and 585 accessions was susceptible
and highly susceptible to southern corn rust,accounting for 20. 0% and 64. 8% of the total materials, respectively.
It can be seen that maize germplasm with high resistance to southern corn rust is relatively scarce and hence the
highly resistant accessions expressed in both areas are the valuable resources. There exists difference in resistance to
southern corn rust among maize germplasm from different geographical areas,the resistant germplasm was most fre-

quently screened from Inner Mongolia , followed by Shanxi. Fourty-two pairs polymorphic of SSR primers were detec-
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ted and a total of 141 alleles were amplified in the 50 accessions,including 139 polymorphic bands, with polymor-

phic site percentage (PPB) of 98. 58% . The average number of alleles( Na)was 1. 98 ,the average effective number

of alleles( Ne)was 1. 59, with the average Nei's gene diversity (H) of 0. 34. The average polymorphism information
content( PIC) and Shannon’s information index( ) were 0. 78 and 0. 51 ,respectively. Using UPGMA analysis , the 50

maize accessions were classified into two groups of which the first group contains five heterosis subgroups with rela-

tively high genetic diversity,, which can provide reference information for the selection and utilization of resistance

sources in disease resistance breeding.
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Table 1 Fifty resistant maize accessions for genetic diversity analysis
s g 24 FR E/IRiea Y5 hsT 24 FR Btk G s 24 FR btk
No. Name Resistance No. Name Resistance No. Name Resistance
1 P 6 R 18 SRS N HR 35 entry02 R
2 E 12 R 19 FRLA R 36 SW113 HR
3 iT 2202 HR 20 INEE K HR 37 SW114 HR
4 1L 2204 HR 21 5304-48 HR 38 SW115 HR
5 # 90110 HR 22 £ 9801 R 39 CML180 HR
6 N M9B-1 HR 23 455 HR 40 SW94 HR
7 A101 HR 24 Yok R 41 X178 R
8 A104 HR 25 SR R 42 7 556 HR
9 5362 R 26 3271 HR 43 KHI13 R
10 5363 HR 27 W456 HR 44 CI24 R
11 5364 HR 28 713130 HR 45 1L 5088 R
12 K36 HR 29 A69 HR 46 i 51 R
13 SW107 HR 30 SW15 HR 47 5041 R
14 P25 HR 31 SW19 HR 48 5042 R
15 INELRE HR 32 SW21 HR 49 Ik 1382 R
16 ANTR HR 33 CA091 HR 50 CT3354 R
17 R R 34 10932 HR
2 ENRFILS WAL 3 KRR AR | B — X b
Table 2 Classification of standard test species ATHA IO T gt AR PR T g AT
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Reid FIB(A) BSSS B73 Table 3 Evaluation standard of the resistance to southern
(lowa "EFFA BUIEIAR) corn rust
PA(EREPR i 478 S 54 5] R Ptk
RS A BEFR) Scale Symptom Resistance
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1.3 SSR#RIEHHT

1.3.1 fHf#1# DNA 2B S FhBrREHLEER 3
AR IS iR A, R CTAB JA4H DNA

1.3.2 SSR 3|# M MAIZE GDB L7 221 %}
SSR 5145, I I iifi i 42 X 2 S AL B 519,
FIA 5138 i A T A TR A A PRA F A AR
1.3.3 PCR ¥ 8RN PCR ¥ 34 NiiA R
H9 20 pL, f94% 1.5 pL 10 x PCR buffer, 0.5 uL
10 mmol/L dNTP, FFFEG4(2 pmol/L) 4% 1.5 plL,
Tag i 1.25 U ( TIANGEN 2.5 U/plL), # #z DNA
1.5 wL,ZKAME 20 wL, PCR % 7E PTC-100 Peltier
Thermal Cycler F#E47, ¥ A2 .94 CHANE S min,
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Table 4 The maize accessions with highly resistant( HR ) and resistant( R) to southern corn rust

gi—hs #F Ve bt TR Fh g2
Accession number Name Scale Resistance Source Germplasm type
1030285 186 1 HR  ET L ERE
1050725 664062 1 HR FE NS ER A
1050731 w1117 1 HR P E NS EE
1050772 95036 1 HR o N S A3 H
1050487 43130 1 HR o E NS EEE
1040306 65 K 35 1 HR ERIEs NI ERE
1040232 164 1 HR FpE L v EEA
1040281 YH09-272 1 HR LRIEsNIT) A3 &
201278 D9C2 3 R v Vi
1030306 20104046 3 R  ET L ERE
1080638 9872 3 R o SRRV ERE
L080640 12084 3 R o SRR A3 #
1080642 6969 3 R o E BRI EEE
1060331 iL 5088 3 R o E AT T ERE
1060332 iL 51 3 R rpE T T ERE
1050516 7% H16 3 R o E NS EE
1050519 Ik H7 3 R P E N S EEE
1050525 162 3 R FE NS ERE
1050560 % 005 3 R P PSR A3 &
1050562 007 3 R o N S A3 R
1050567 F+79-1 3 R o E NS ER A
1050568 & % 501 3 R o E NS EEE
1050577 i 74521 3 R S ERE
1050587 Plr-1 3 R o E N S EE N
1050488 KH13 3 R o E NS BB
1050497 5041 3 R FE RS ERE
1050498 5042 3 R R SR A3 &
1050505 7 1382 3 R o E NS ERE
1050692 52213 3 R rpE N S A3 &
1040299 08F65 3 R o E L EEE
1040307 9d1 3 R ERIEs NI ERE
1040329 s7 3 R ERIEs NI A3 #
1040339 Hp 3 R o Py ERES
1040197 03 £ 130 3 R o E LY ERE
1040253 05-949 3 R R E Py ERE
L703256 CcR4 3 R B ER
703249 entry02 3 R VG PRFKFN
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Table 5 Number of maize germplasm from different geographic areas tested for southern corn rust

He B it P Resistance

Origin No. of accessions HR R MR S HS
HE )P 8 0 1 3 2 2
h E L 62 1 1 8 14 38
i ELR R 38 0 3 2 10 23
b 1 0 0 0 0 1
o T b 34 0 0 2 3 29
PELT 19 0 2 2 4 11
rh [ N 52 246 4 14 18 34 176
E LY 158 3 6 21 27 101
o E By 29 0 0 3 4 22
U R 3 0 0 1 1 1
T E =M 121 0 0 16 33 72
XKH 166 0 0 14 44 108
A&V A 18 0 2 10 5 1

2.3 S|SB EST
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SEEBAL ) PIC {E#R K T 0.50, ¥ 5 B 2 84
F, H A umel015 ,ume1403 ,.umc1065 F1 bnlgl 863 17
J PIC (5%, A 0. 89, umc2018 13 5.1 PIC {H
B fi%, 2 0. 64,
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H 45 PopGene 32 By 43 Hr 45 54% , 153 50 btk
R Z B s AL A R BGE FITE 0. 44 ~0. 95 Z[H],
R 0. 64, 5363 5 5364 2 Al AL AR B
FiAE 0.95,5041 5 5042 R J2 0.94,5363 HiT

2202 .SW107 5 3# 90110 ,SW113 5 SW115 [6] A9 AH
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0.8 ~0.9, KU LM BRI ALT  22 58N, B
IR Z TR 5 AL AL R B = A, R Z O
BE2Z [ AL R BULE 0. 75 28, UL X Se g kA1 R}
HAFTE R e Y T 1578 S B A% A

FIFH UPGMA , R4 5t (5 A L R EO6 6 A prifil
B RhFN 50 M B rE 7 S A TR R AR (K 1),
AL RBUE 0.55 1,56 O3 b BT 40l 2 Kk
B 76 0. 646 B, HE— L4455 1 KR 400 5 A0
. X5 AMERRKRKIE LIFF 319 AR PB LA,
fI45 5362 1L 2202 3% 90110, SW107 , A104 5363 |
5364 P25 BEPE 12 FEPE 6 11 2204 AL M9B-1,A101
FIK36 14 3 b4} DL H 00 o AR 3R 19 3 00 o 3k
TWRE, A FEIRK & 9801 /NEE E K /R T
R AR A EK EAA 5304-48 . W456 | [ 41
A A 55 A 3271 AR 13 Ak LIFE 340 AR ER
B K0 H WAE, 1457 3130 ,CA091 , A69 . SW19



230 Mo o fE

T ¥ 19 %

SWI15 SW21 10932 Fl entry02 3t 8 341K} ; LI B73
AR BSSS WEHE, L4 SW113 SW114 Fl SW115
I3 Oy kKL BL Mol7 AR E B Lan W, 145
SW94 . CMLIS0 , CT3354 , CI24 , X178 . 7f 1382, il
5088 F1 KH13 8 iy #r kL, LUK 478 KR PA
B, AUFE AR 556 11 51,5041 F115042 3 4 30 RER N

55 1L S6MF, ABFSY SSR A5 A5 iy b £ K 4
FHY RGIREAR —S, R PA WHERY S kA
FIHABSE AR 22 15 1 352 1 A0 0L 28 B8N, AT REAF
TEAFRHTIR . F IR B BT e AR ),
EZRNERRE S, O B OKE MG BT R B IR A
FreEM Ry et 17+ A e s E

3319
e
112202

35890110

SW107

Al104
15363

15364

\ I I
0.75

AL RS

Genetic similarity coefficient

E1

ET SSR FREMM B A B R ERMBIRES

Fig.1 Dendrogram of southern rust resistance maize lines clustered by UPGMA based on SSR markers
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