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Resistance Identification and Genetic Diversity Analysis of American
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Abstract: Unlocking disease resistance to exotic maize germplasm is the basis and premise for the fully
utilization of germplasm and breeding ofresistant varieties.In this study, resistance evaluation of 149 American
inbred lines to maize stalk rots induced by four different pathogens, including Fusarium graminearum,
Fverticillioides , F.proliferatum and Pythium aristosporum , were conducted by artificial inoculation in continuous
two years from 2017 to 2018.And, 30 resistant materials and six backbone inbred lines were selected for genetic
diversity analysis.The results showed that among the 149 American inbred lines, 62, 44, 41, and 54 materials
exhibited moderate resistance ( MR ) or higher resistance levels to maize stalk rots caused by F.graminearum,
Fverticillioides , F.proliferatum and P.aristosporum , respectively.There were 23 inbred lines showing high
resistance ( HR ) for all four stalk rots, 32 inbred lines showing MR or higher resistance levels for all four stalk
rots, and 27 inbred lines showing HR for three Fusarium stalk rots.Among the tested materials, 88 inbred lines

showed the same level of resistance to all four stalk rots, 61 inbred lines had different resistance to all four

Wi E#:2019-04-04  EEIHHA:2019-04-15  MLKHARER: 2019-06-13

URL: http://doi.org/10.13430/j.cnki.jpgr.20190404002

S VEFEWTE T 0]y RGO B Fh BB AT % , E-mail: jinliuyan216@163.com

SRR A0, W7 R TR SR A Kot iR 255 B35 , B-mail : shij99@163.com

EEWMA : FERIAAM (EK ) AR (CARS-02 ); LA AMELFABEIALOL R EIF TR H (2019-4-1B-4)

Foundation project: China agriculture research system ( CARS-02 ), Modern agricultural science and technology innovation project of Hebei academy of

agricultural and forestry sciences ( 2019-4-1B-4 )



6 SIS  SEIE TR [ BSR4 T SR I U S Mg A 2R AT 1429

stalk rots.Twenty polymorphic primers were screened, and 5~11 alleles were detected with each primer, and

the average allelic variation was 7.7.Thirty-six materials were divided into 6 groups by cluster analysis, Among

them, 2FACC, J8608 and Huangzaosi were separately clustered into three groups, and the other inbred lines

were divided into three groups, each group consisting of 26, 5 and 2 inbred lines, and the first group was further

divided into three subgroups.The results of this study clarified the differences in resistance of exotic American

inbred lines to maize stalk rot caused by different pathogens, and provided a reference for the selection of resistant

sources in resistance breeding.

Key words: maize ( Zea mays L. ) ; American inbred lines; stalk rot; resistance identification; genetic

diversity
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Table 1 Resistance of 149 American inbred lines to four pathogenic stalk rot

HFR Za ST VRt (I i) AR || AR REGRE R R =il
Name Fgraminearum Fverticillioides F.proliferatum P aristosporum|| Name Fgraminearum Fverticillioides F.proliferatum P, aristos porum
LH150 HR HR HR HR PHN47 — HS HS HS
PHW17 HS HS S S PHR32 HS HS HS HS
NS701 S HS HS HS PHT60 HS S S MR
78371A R HS HS HR 1538 HS HS HS HS
FBHJ HS HS HS HS WIL900 HR HR HR HR
PB80 MR HS S S CR14 HS HS HS HS
MBPM MR HS MR MR WIL500 HR HR HR HR
IBB15 HS HS HS HS L135 HS HS HS HS
IBC2 HS HS HS HS L139 HS HS HS HS
PHK29 HR HS MR HR 18606 R MR MR HR
PHKO5 HS HS HS HS W8555 HS HS HS HS
PHR25 HS HS HS MR E8501 HR HR HR HR
PHV78 MR HS HS MR PHJ31 HR HR MR MR
740 HR HR HR HR PHJ33 MR HS HS HS
787 MR HR HR MR PHJ70 HS HS HS HS
790 R HS HS HS PHI75 HS HS MR HS
793 HS HS S HS PHK35 HS HS HS HS
w8304 HR MR HR HR PHM10 HS HS HS HS
PHK42 MR HS HS S PHMS7 HR HR HR HR
PHK76 S MR S S PHN29 HS HS HS HS
PHNI1 HS HS HS HS PHN37 HS HS HS HS
PHT77 HS MR MR MR PHN73 HR HR HR HR
PHV63 R HS HS HR PHNS2 HS HS HS HS
PHW6S HS HS S S PHP55 HS HS HS HS
PHTSS MR HS HS MR PHP60 HR HS HR HR
LH65 HR HR HR HR PHR62 HS HS HS HS
LH149 HS HS HS HS PHT22 HS HS HS HS
NS501 HS HS HS HS PHV37 HR R MR HR
0Q603 HS HS HS HS PHWO03 HS HS HS HS
H8431 HS HS HS HS PHW20 HR HR HR MR
S8324 HS HS HS MR PHW43 HS HS HS HS
S8326 HR HR HR HR 2FACC HR HR HR HR
11430 HS HS HS HS LH195 HR HR HR HS
2369 HR HR HR HR LH205 HS HS HS HS
87916W HS HS HS S LHI127 HS HS HS HS
HBg8229 HS HS HS HS LHI163 HS HS HS HS
6M502 HS HS HS HS LH196 HS S HS MR
IBB14 HS HS HS HS LH206 MR HS S R
2MA22 MR HS HS HS LH220H MR HS HS HS
MBST HS HS HS HS LH160 HS HS HS HS
785518 HS HS HS HS LH190 HS HS HS HS
PHM49 HS MR HS HR LH19%4 HS HS HS S
PHR47 MR HS HS S LH202 HS HS HS HS
PHTI10 HR HS HS HS RS710 HS MR HS HS
PHWS2 MR HS HS R LH192 MR HS HS MR
PHH93 HS HS HS HS LH193 S S HS HS
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Name Fgraminearum Fyerticillioides ~F.proliferatum P aristosporum|| Name  Fgraminearum Fyverticillioides F.proliferatum P, aristos porum
PHJ65 MR S HS HS F118 HR S MR MR
PHN34 MR HR HR S LIBC4 HS HS HS S
PHP76 R HS HS HS 831BI3 HS HS HS MR
PHVO07 MR MR HS MR LH214 HR HR HR HR
PHWSI1 HR HR HR HR 911 HS HS S HS
BCCO03 HR HR HR HR 912 MR HS HS HS
FBLA HR HR HR HR LH222 HS HS HS HS
6F629 HS HS HS HS ICI193 HS HS HS HS
6M502A HS HS HS HS 1CI441 MR HS HS MR
NLO001 HS HS HS HS ICI740 HR HR HR HS
LH128 HR HR HR HR 1CI893 HS HS HS HS
LH181 HR HR HR HR CS405 HS HS HS HS
LH208 HR HR HR HR MQ305 HS HS HS HS
LH212H HS HS HS HS NQ508 MR R HR HR
LH213 HR HR HR HR 0Q101 HS HS HS HS
Lp215D HR HR — HR 0Q403 HS HS HS HS
PHJ89 HR HR HR HR 0S602 HS HS HS HS
PHJ90 HS HS HS HS PHBAG6 HS HR HR MR
PHK93 HS HS HS HS PHGG7 HS HS HS HS
PHMS1 HS HS HS HS PHP85 HS HS HS HS
PHNG66 HR HR HR HR PHPRS HS HS HS HS
PHRS55 MR HS HS HS PHR30 HR HR HR HR
PHRSS MR MR S HS PHT73 HS HS HS HS
PHW30 R MR HS HS PHVS53 HR HR MR HR
29MIBZ2 HS HS HS HS PHWGS S MR HS HS
MBUB S HS HS HS CS608 S HS HS HS
LH215 HS HS HS MR 904 HS HS HS HS
LH209 HS HS HS HS ML606 HR HR HR HR
3IBZ2 HS HS HS HS

HR: 540 R: HU0; MR: P S: 806 ; HS: |k, “—" FURBUEMEEE . T1H

HR: High resistane, R: Resistane, MR : Miderate resistane, S: Susceptibility, HS: High susceptibility, “—" means the missing date. The same as below

x2 19N EEBX R 4 MFERZEHFHREST

Table 2  Statistics on resistance of 149 American inbred lines to four pathogenic stalk rot

RS AL s J2 P T
- F.graminearum Fverticillioides Fproliferatum P.aristosporum
i
. ERES e ERES e EEEL 6 ERES e
Resistance He At (% ) Hefil (% ) et (% ) He il (% )
Number of . Number of . Number of . Number of .
X . Ratio . . Ratio . . Ratio . . Ratio
inbred lines inbred lines inbred lines inbred lines
fE$t HR 35 23.49 32 21.48 32 21.48 34 22.82
R 6 4.03 2 1.34 0 0.00 2 1.34
tPHt MR 21 14.09 10 6.71 9 6.04 18 12.08
&S 6 4.03 5 3.36 9 6.04 10 6.71
i/ HS 80 53.69 100 67.11 98 65.77 85 57.05

XPARA A A2 A 2RI SOE I, 454 1A F SSRGS R

One inbred line din’ t get the result, when identifying F.graminearum and F.proliferatum
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Table 3 The genetic diversity of 20 ISSR loci among the 36 maize inbreds

. IRt PR ZAMRAN ZEME R
319 bzl

Primer Sequence (5'-3") e Nu‘mber of Numbe-r of (%) .

Tm amplified bands polymorphic bands Percent polymorphism

807 (AG )T 48 9 9 100.00

811 (GA)C 49 11 11 100.00
812 (GA)A 49 9 100.00
816 (CA)T 52 6 85.71
825 (AC),T 53 9 100.00
826 (AC)C 54 11 11 100.00
827 (AC)G 56 9 9 100.00
834 (AG) YT 50 8 8 100.00

835 (AG ) YA 56 10 10 100.00
836 (AG)YA 48.5 6 4 66.67
840 (GA)YT 51 10 10 100.00

841 (GA ), YC 50 10 8 80.00
842 (GA)YG 55 6 5 83.33
855 (AC)YT 47 5 3 60.00
856 (AC) YA 49 9 9 100.00
859 (TG )(RC 60 6 6 100.00

861 (ACC ), 62.5 9 8 88.89
864 (ATG ), 51 7 6 85.71
866 (CTC), 63 7 7 100.00
873 (GACA ), 53 8 6 75.00
ST Total 166 154 92.77
{H Average 8.3 7.7 92.77

I UPGMA 25 30 4~ 40 1 B 28 & fil 6 4~
BT AZRIATRIT (E 2), EREHPIR
0k 0.59 B, #8508 6 A BE, 2FACC B LY |
J8608 3 il 4 Bl 3R Sl — 25 RIER T 50 V5 VIS
FELURIX 3NN AR RS HM AR RN ELE LR
AT, T4 33 N H RS AR o 258 T S MRS IV
FHE, B 1 ZEBE TR 4 Ry 3 AN AT, AL -1 I RE

45 58 BT3TEN I 15 > A £ 451 -2 W e
i Mol7 TEN Y 54> H 22 & BB -3 WA IR G T
#E, 845 6 AL A, 43 %I 24 FBLA . PHN66 . LH208 |
PHR30,PHW20,PHV37, 45 T & #4045 B 7-2 &
WHISAS A 28 &, 70 4 H:2369. & 7-2.LHI181,
Lp215D ., LH213; %5 IV 2 #E K ML606 5 £ 340 54
—, TERZMPPRG R D
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Fig.1 The amplification of 24 inbred lines by primer 811
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