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Outline

[0 Review on role of K nutrition in resistance to diseases

[1 Current results of our group




K enhances plant resistance to many
diseases

Maize stalk rot (Li et al, 2004; Heckman,
1998)

Wheat powdery mildew (Bhaakarr,
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)




Given that controlling HLB through fungicide
application 1s costly and frequently unaffordable to
resource-poor farmers, disease reduction through
adequate K->0O fertilization could be a viable alter-

K an d Wh eat Ieaf b I | g ht native to using fungicide.

Since there 1s a lack of mformation on the effect of
potassium fertilization and HLB interactions on wheat
performance in rice—wheat cropping systems and non-
traditional warmer growimg regions, this study was
conducted to determine their combined effect on grain
yvield and thousand-kernel weight (TKW) of three
SCIENCE @DIHEGT" wheat varieties under severe natural disease pressure,
This mformation 1s essential for developing an
integrated crop management strategy that will reduce
wheat vield losses due to HLB on resource-poor
farms,
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K and wheat leaf blotch
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Effect of foliar-applied potassium chloride on septoria leaf
blotch of winter wheat

R. L. Mann*t, P. S. Kettlewell and P. Jenkinson

Crop and Environment Research Centre, Harper Adams University College, Newport, Shropshire TF10 8NEB, UK

Discussion

benefits. If potassium chloride was applied instead of a
tungicide, or was tank-mixed with a reduced dose of fun-
gicide, there would be no extra cost for this application.




K and maize stalk rot
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Lodging

Yield loss

Spike rot




Stalk lodging in Liaoning (2006)
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K role in stalk rot resistance in Shandong(2005)
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INOGANIC AMENDMENTS (NPK)
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by stimulating antagonistic by changing the host metaboli-

micro-organisms  in  the by inhibiting  sm and creating an unfavorable
rhizosphere and in turn the pathogen environment within the plant
Inhibiting the pathogen l and in the root region

Control by combined effect,
1.e. by changing the host metabolisms, inhibiting
the pathogen directly and by stimulating antagonistic
microflora in the rhizosphere

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



Sucrose content and maize stalk rot
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Relationships between sucrose content and
resistance of corn to stalk rot
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[Abstract] The relationship between sucrose content and corn resistance to corn stalk rot caused by Fusari-
um graminearum was investigated. The incidence of corn stalk rot was closely related to sucrose content in the pith
tissues of the second internode above the ground at the physiological maturity stage. Corn hybrids resistant 1o stalk
rot had higher sucrose contents in the pith tissues of the second internode above the ground than hybrids suscepti-
ble to the disease. In addition ,disease incidence was negatively correlated with sucrose content in the pith tissues of
the second internode above the ground at the physiological maturity stage. The results suggested that sucrose con-

tent could be used as an indicator of corn stalk rot resistance and for selecting corn hybrids for resistance to corn
stalk rot.

[Key words | sucrose content;resistance ;corn stalk rot; Fusarium graminearum



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
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Fig. 2 Sucrose content in the second internode above the ground at different growth stages
Each value represents the average of three replicates

Long et al., 2003
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Biosynthesis of lignin (Boudet, 2003)
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PAL activity and maize stalk rot
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Lignin content and maize stalk rot

Changes of lignin in different varieties after infection
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PAL metabolism and maize stalk rot
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Our results
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K effect on incidence and yield (Jilin, 2005)

Stalk rot incidence (%)
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KCI could not inhibit pathogen growth directly
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K deficiency induced sugar secretion

e 3 B3 KR R0 0 = 69 80 (ug/plant/l)

Table3 Eftect of potassium on sugar content in maize root exudates (pg/plant/h)
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CK 1860+ 129 1008+£026 809+104 15412095 7.67+£021 735£ 044
KCl 1085+ 134 2444034 798065 900+£106 134+012  727+041




Addition of sugar promoted growth of Fg.

020
O FEIE Glucose
R N I
(=11 ]
vt B A Sucrose
=
.28
@ L 012 |
=
3 =
o E 008
2
=
n L-
0.00
0 10 20

| R Concentration (gL 1)

Bl 3 EEmNERESRARIEE KRN

~ Fig. 3 Effect of glucose and sucrose on the growth of F graminearum



KCI promoted ferulic acid secretion
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Furulic acid had a negative correlation to incidence
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Phenol effect on Fg
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Potassium promoted secretion of organic acid
In root exudates
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K content in leaves (g/kg)

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

K contentin stems (g/kg)
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K enhanced sugar content at maturity
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Sucrose content in stems (%)
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Phenol content in leaves (%)

K enhanced phenol content in ear leaf
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Phenol content in stems (%)

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

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

[0 Mechanism:
B K could not inhibit growth of Fg directly;
B Root exudates: K reduced sugar, but enhanced phenol and organic acid;
B Metabolism regulation:

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

O 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;
PetkovSek,2003)

[0 Related mechanism need to be furthered




Conclusion 11

[l Relationship between plant nutrition and plant
pathology iIs a crossing and hot research area,

more attention need to be paid to;

[l 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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