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Defense Enzyme Activities and the Resistance to Northern

Leaf Blight of Different Hybrids in Maize
WANG Guang—da', HUANG Chu-nii', WU Wei-lin’, BU Xian—juan', ZHENG Da—hao’
(1. Crop Research Institute, Yanbian Academy of Agricultural Sciences, Longjing 133400;
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Abstract: Four maize hybrids and their parental lines widely planted in early—maturity and mid—early maturity
zones as materials, relations of the resistance to northern leaf blight in diverse maize hybrids with defense enzyme
activities of phenylalnine ammonialyase(PAL), peroxidase(POD) and polyphenoloxidase(PPO) were investigated.
The results showed that the activities of defense enzymes PAL, POD and PPO were highly related to maize resis-
tance to northern leaf blight. In addition, the defense enzyme activity in maize leaves after infected with northern
leaf blight pathogens was obviously increased in comparison with control. The function of these defense enzymes
may be affected by genetic backgrounds of maize hybrids, and the contribution of each defense enzyme in an individ-
ual hybrid to the resistance to maize northern leaf blight was different. After infected by maize northern leaf blight,
for the resistant hybrids, activities of two defense enzymes both PAL and PPO or both PAL and POD were simultane-
ously enhanced, and no attenuation of enzyme activity of these defense enzymes at filling stage occurred in compari-
son with those at silking stage. In contrast, for the susceptible hybrids, activities of two or three defense enzymes
were simultaneously attenuated.
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Table 1 ~ Resistance to maize leaf blight in the field and indoor conditions under artificial inoculation of pathogen

Z i ) HEZR Hybrid and the parent
HeRh At Fii7 Jei3 w27 Sk 335
Inoculation Baishan7 Longdan13 Jidan27 Xianyu335
condition g LAk LAk LAk 2 A&
Female Male Female Male Female Male Female Male
KH Field Bt =X (=X #l it it SEET SEET #l it it i
ZE A Indoor Bt =58 (=5 #l =5 T R Sk Bt Bt R JR&
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Table 2 Grain yield of maize hybrid under artificially inoculating leaf blight pathogen in the field

7= (kg/hm?)

Yield

o Lt CK k™ (%)
Variety % A ARHEFHCK) Increasing rate compared to CK
Inoculated Uninoculated
Fii7 8461.5 8923.1 52
JeH13 8923.1 9692.3 7.9
27 8461.5 10307.7 17.9
JeE 335 10615.4 12 000.0 115




5

TFOCIBAE AN [ A o R BRSO BT -5 R DG 9 ARG A 4 G RIS

149

2.3 ANI#ZEFX¥EHEEXT PAL.POD #1 PPO % 3
Fih B VB 1 T K A B2 i

FEIHRM, N T RBER B, B A P
AR AR IEAE, 0B R AR AE KB o A0 1=
PS5 BB VN . FER 22 7R NN T AR
TEOC T PAL I& M HL XS BRI T 18.7% ~ 28.2% , POD
TEEREIN T 16.6% ~ 27.8% , PPO TE 4N T 9.8% ~

25.0% ; FEVE S PAL TG PERE N T 23.5% ~ 43.8%,
POD 3 PERG N T 10.8% ~25.5% , PPO 1 HE 34 /i T
11.6% ~43.0% . 7ERH AN TIHEMIEH T, iz
PAL VG PRI T 13.4% ~ 25.5% , POD {5 PEin 1
16.6% ~ 27.8% ,PPO TGS T 8.8% ~ 23.1% ; HE)
W PALTE RSN T 20.0% ~ 32.3% , POD 1& ML T
11.3% ~ 29.4% , PPO {EMHEIN T 9.4% ~ 35.6%.
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Table 3 Induced increase rate of defense enzyme activity in different maize hybrids artificially inoculated leaf blight pathogen

%

KNSR NG PAL AN POD Z WAL PPO

- EiliEe2 ] TN il 2] TS il 2] TN
Vaiely Silking stage Filling stage Silking stage Filling stage Silking stage Filling stage

EN KH EN KH EN KH EN KH EN KH EN KH

Indoor Field Indoor Field Indoor Field Indoor Field Indoor Field Indoor Field
Hil7 26.8aA 198c¢B 438aA 246bB 166c¢B 10.8cC 19.1dD 154c¢C 250aA 23.1aA 43.0aA 356aA
JrE13 282aA 255aA 376bB 323aA 187bB 151bB 28.6bB 188bB 194bB 11.0bB 258bB 12.8bB
FH27 187c¢C 134dC 235dD 200cC 27.8aA 255aA 355aA 294aA 116c¢C 57dD 138c¢cC 94dC
SEE 335 243bB 234bA 322c¢C 31.0aA 20.6bB 83dC 244cC 11.3dD 98dD 88cC 11.6dD 11.1¢B

[IRE L i E PN

NE RS I FIRAE 19 5% K |22 5 1

Note: Means with same uppercase and lowercase letters followed by the numbers in the table were not significantly different at the 0.01 and 0.05

probability levels, respectively.
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Fig.1 Changes of defense enzyme activities in different maize hybrids from silking to filling stage
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Table 4 Relationships between defense enzyme activities of PAL, POD and PPO in indoor and field trials

RN ARG PAL

Ak POD

Z WAL PPO

EiEza] TSI EiliEza ] HEHI ez I
Silking stage Filling stage Silking stage Filling stage Silking stage Filling stage
0.98#* 3% .97k 0.98#sksk:k 0.95%3#:% 0.94 %33k 0.95%s#:%

T sk IR TE 0.001 A10.0001 K- A 5.3

Note: *** and **** indicated significant correlations at the 0.001 and 0.0001 probability levels, respectively.
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