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Interaction of the Resistance between Kernel and
Cob to Fusarium Ear Rot in Maize
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Abstract: Maize ear rot is a worldwide serious fungal disease, and at present has become one of the main
problems in maize growing areas. However, the measure against this disease remains difficult. In this study, a
RIL population comprising 233 lines and a natural population comprising 452 backbone inbred lines were used
for evaluating ear rot resistance. The kernel resistance and cob resistance were observed respectively after the
cobs and kernels were inoculated with Fusarium verticillioides. By comparing the kernel resistance observed
by inoculating cob and kernel resistance observed by inoculating kernel, it was found that the kernel resistance
observed by inoculating cobs of 114 lines in RIL population and 230 inbred lines in associated population was
not consistent with their kernel resistance observed by inoculating kernel. By comparing cob resistance observed
by inoculating kernel with cob resistance observed by inoculating cob, it was found that the cob resistance
observed by inoculating kernel of 138 families in RIL population and 247 inbred lines in associated population
was not consistent with their cob resistance observed by inoculating cob. Collectively, the interaction between
kernel resistance and cob resistance may involve a new disease resistance mechanism, the results provided a new
theoretical basis for the study of complex resistance mechanism of maize ear rot.
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Table 1 The evaluation standard of the kernel resistance

of maize

Ein e iy Bzt
Evaluation of resistance Index

Pt HR BLUE {4 <1.5
PR 1.5 < BLUE {} <3.5
L MR 3.5 < BLUE { <5.5
&S 5.5 < BLUE {H <7.5
IR HS BLUE = 7.5

HR: High resistance, R: Resistance, MR : Medium resistance, S:

Susceptibility, HS : high susceptibility, the same as below

R2 EAREHAEITNIRE

Table 2 The evaluation standard of the cob resistance of

maize
Ein e iy Bzt
Evaluation of resistance Index
Pt HR BLUE fH <a+d
PR a+d < BLUE { <a+3d
#H MR at+3d < BLUE fH <a+5d
&S a+5d < BLUE fH <a+7d
R HS BLUE ff = a+7d
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Table 3 Comparison of the kernel resistance to inoculation with cobs with that to inoculation with kernels from the RIL population

LTS R B LI PN i B FPRILIE KPR - PRI
No. of materials for each 'fﬁ{'jtﬂ’ﬂﬁﬂéﬁl . ‘Pﬁ{ﬁﬂﬂ’ﬂﬂﬂﬁ( . Cob—kernel Kernel-Kernel
resistance change trend No. o.f ma?terlals fO%‘ each changing N?' of.materlals' for each chang.glng resistance resistance
situation of resistance type situation of resistance evaluation
65 40 1 Pt HR LR
32 LR it MR
7 S g HS
25 3 iR &S
20 it MR &S
2 i MR = HS
49 32 23 Tt MR LR
9 FRHS &S
17 1 &S i HR
5 J& S PR
10 &S THt MR
1 ik HS Bt MR
119 119 40 LR PR
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19 S &S
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Table 4 Comparison of the kernel resistance to inoculation with cobs with that to inoculation with kernels from the association population

BT TN A SR AT R s RN B TN it eV P RPTE DT o 5 G S 71 o e P VP gVME B o s G -8 e 2 T 11 S /AR 2 /0 7N B

No. of materials for each No. of materials for each changing  No. of materials for each changing Cob — kernel Kernel-Kernel
resistance change trend situation of resistance type situation of resistance evaluation resistance resistance
86 47 1 5 PT HR LR
41 PR T MR
5 &S /2 HS
39 7 LR &S
2 LR i /8% HS
24 L MR &S
it MR & HS
144 84 4 LR T HR
"L MR =t HR
63 T MR LR
14 /&% HS &S
60 1 s =P HR
11 &S iR
36 &S Tt MR
5 i /8% HS LR
7 R HS Tt MR
222 222 1 Pt HR wHt HR
82 LR LR
100 T MR Tt MR
29 s S
10 /% HS e/ HS

RS WAHEMEZGT RIL BEERMTIER LR

Table 5 Comparison of the cob resistance to inoculation with kernels with that to inoculation with cobs from the RIL population

BRSBTS AL AR AT A T AL AR R BT R - BT

No. of materials for each No. of materials for each changing  No. of materials for each changing Kernel — cob Cob-Cob
resistance change trend situation of resistance type situation of resistance evaluation resistance resistance
79 51 12 Pt HR PR
7 59T HR T MR
28 LR it MR
4 &S /2 HS
28 1 Pt HR &S
8 PR RS
2 LR i/ HS
13 T MR S
4 L MR i /8% HS
59 37 12 LR T HR
1 L MR #ht HR
18 T MR iR
/e (HS &S
22 2 &S LR
1 K HS LR
16 s it MR
3 /8% HS FHt MR
95 95 3 Pt HR Pt HR
44 PR LR
31 it MR TiHt MR
12 s S

5 = HS =g HS
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Table 6 Comparison of the cob resistance to inoculation with kernels with that to inoculation with cobs from the association

population
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No. of materials for each No. of materials for each changing  No. of materials for each changing Kernel — cob Cob-Cob
resistance change trend situation of resistance type situation of resistance evaluation resistance resistance
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Table 7 The elite resistance germplasm identified by four inoculation methods

Wk FPRL - KPR KPR TR Tl - Tl BT Tl — kPR
Name of the elite inbred lines ~ Kernel-Kernel resistance Kernel — cob resistance Cob-Cob resistance Cob — kernel resistance
CML304 Pt HR iR PR iR
HNL-41 Pt HR R PLR R
CNW101 B R Pt HR P R iR
PHR30 R ¥ HR i R iR
09J468 HLR Pt HR 5Pt HR LR
CNW047 PR Pl HR iR LR
CML31 T MR PR Pt HR
CMLA469 BLR iR =Pl HR LR
CML236 PR Pt HR PR LR
CNW104 LR Pt HR iR LR
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