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Outline

Review on role of K nutrition in resistance to diseases

Current results of our group



K enhances plant resistance to many 
diseases

Maize stalk rot (Li et al，2004；Heckman，
1998)
Wheat powdery mildew（Bhaakar, 
2001;Kettlewell, 2000）
Rice stalk rot (Williams, 2001）
Wheat leaf blight, Cotton leaf spot (Sharma 
et al, 1994, 2005) 
Rapeseed black spot（Sharma et al, 1994）



K and wheat leaf blight



K and wheat leaf blotch

Discussion



K and maize stalk rot



Lodging

Yield loss

Spike rot



Stalk lodging in Liaoning (2006)

土壤速效钾？？？



K role in stalk rot resistance in Shandong(2005)

2005年山东省海阳市赵疃乡杜格庄

土壤速效钾？？？
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Control by combined effect, 
i.e. by changing the host metabolisms, inhibiting  
the pathogen directly and by stimulating antagonistic
microflora in the rhizosphere 

by stimulating antagonistic
micro-organisms in the
rhizosphere and in turn 
inhibiting the pathogen 

 
by inhibiting 
the pathogen 

by changing the host metaboli- 
sm and creating an unfavorable
environment within the plant 
and in the root region

INOGANIC AMENDMENTS（NPK）

Dutta B K, Isaac I. Plant and soil. 1979,52(4): 561-569



Sucrose content and maize stalk rot



Sucrose content in the pith tissues of the second internode
above the ground at physiological maturity stage could be 
used as an indicator of corn stalk rot resistance

Long et al., 2003



Biosynthesis of lignin（Boudet，2003)



PAL activity and maize stalk rot

Li et al.,2003



Lignin content and maize stalk rot

Changes of lignin in different varieties after infection 

李亚玲等.,2005



PAL metabolism and maize stalk rot



Our results

Stalk rot incidence in Jilin (2004)
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K effect on incidence and yield（Jilin，2005）
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KCl could not inhibit pathogen growth directly
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treatment inhibited growth of pathogen



K deficiency induced sugar secretion



Addition of sugar promoted growth of Fg.



KCl promoted ferulic acid secretion

品种 处理
阿魏酸

(μg/plant/h)
绿原酸

(μg/plant/h)

CK 0.68 1.11

KCl 7.93 0.75

CK 0.35 3.27

KCl 5.63 2.46
吉单327

吉单180



Furulic acid had a negative correlation to incidence



Phenol effect on Fg
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阿魏酸对Fg生长繁殖的抑制作用〉〉氯原酸，氯原酸抑菌
浓度>>阿魏酸。氯原酸刺激Fg孢子萌发（徐茂，1992）



Potassium promoted secretion of organic acid 
in root exudates

吉单180

吉单327

品种 ∑

11.92

16.02

10.77

12.32



K increased K content in ear leaf 
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K increased K content in the pith tissues of the second 
internode above the ground 
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K enhanced sugar content at maturity
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K increased sugar content in the pith tissues of the second 
internode above the ground

0
5

10
15
20
25
30
35
40
45
50

99 111 126 146 99 111 126 146

Days after sowing (d)
So

lu
bl

e 
su

ga
r c

on
te

nt
 in

 s
te

m
s 

(%
)

K0
K1
K2

Resistant Susceptible

0

5

10

15

20

25

99 111 126 146 99 111 126 146

Days after sowing (d)

Su
cr

os
e 

co
nt

en
t i

n 
st

em
s 

(%
) K0

K1
K2

Resistant Susceptible



K enhanced phenol content in ear leaf

0

2

4

6

8

10

12

99 111 126 146 99 111 126 146

Resistant Susceptible

Days after sowing (d)

Ph
en

ol
 c

on
te

nt
 in

 le
av

es
 (%

)

K0
K1
K2Uninfected

0

2

4

6

8

10

12

99 111 126 146 99 111 126 146

Resistant Susceptible

Days after sowing (d)

Ph
en

ol
 c

on
te

nt
 in

 le
av

es
 (%

)

K0
K1
K2

Infected



Phenol increased after infection at maturity, K 
decreased phenol content in the pith tissue 
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PAL gene expression 



Conclusion I

K decreased incidence of maize stalk rot, and therefore increased 
yield;

Mechanism：

K could not inhibit growth of Fg directly;

Root exudates: K reduced sugar, but enhanced phenol and organic acid；

Metabolism regulation：
Primary metabolism：K enhanced sugar content in ear leaf and 2nd pith 
tissue;

Secondary metabolism：K increased phenol content in ear leaf , but 
decreased phenol content in pith tissue. There is no corelation between 
phenol content in 2nd pith tissue and incidence to stalk rot? (Ruiz, 1999;
PetkovŠek,2003)

Related mechanism need to be furthered



Conclusion II

Relationship between plant nutrition and plant 

pathology is a crossing and hot research area, 

more attention need to be paid to;

The main point of this study is to control disease 

with balanced fertilization with K instead of 

fungicide to protect environment.



Thank you!
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