
 
Evaluation of salt dynamics in crop fields under desertification 

by applying kinetic models of root ion absorption 
 

1 2 2 3 

Masaharu Kitano1, Ryosuke Nomiyama2, Yuki Sago2, Daisuke Yasutake3 

 

2

(1)

QM (mmol d-1 plant-1) [M] (mmol L-1) Tr
(L d-1 plant-1) [M] Tr (mmol d-1 plant-1) Qmax

(mmol d-1 plant-1)  KM QM=0.5Qmax  [M] Tr Qmax

KM  

NFT (Fig.1) (Table.1)

30

Fig.2 Qmax Fig.3

Qmax

Qmax KM (Fig.4)
Qmax KM Table.2  

(2)

ET (L d-1 plant-1) C C

� �
� � TrK

TrQQ
��

�
�

M
M 

M
maxM  (1) 

 (2) 
� � � �
� � � � ETCK

ETCQQ
�����

����
�

M
M 

M
maxM

1 Faculty of Agriculture, Kyushu University  2 
Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu University  3 

Faculty of Agriculture, Kochi University 
 

［5-11］

－  471 －

Ｈ24 農業農村工学会大会講演会講演要旨集

－  470 － －  471 －



 
Evaluation of salt dynamics in crop fields under desertification 

by applying kinetic models of root ion absorption 
 

1 2 2 3 

Masaharu Kitano1, Ryosuke Nomiyama2, Yuki Sago2, Daisuke Yasutake3 

 

2

(1)

QM (mmol d-1 plant-1) [M] (mmol L-1) Tr
(L d-1 plant-1) [M] Tr (mmol d-1 plant-1) Qmax

(mmol d-1 plant-1)  KM QM=0.5Qmax  [M] Tr Qmax

KM  

NFT (Fig.1) (Table.1)

30

Fig.2 Qmax Fig.3

Qmax

Qmax KM (Fig.4)
Qmax KM Table.2  

(2)

ET (L d-1 plant-1) C C

� �
� � TrK

TrQQ
��

�
�

M
M 

M
maxM  (1) 

 (2) 
� � � �
� � � � ETCK

ETCQQ
�����

����
�

M
M 

M
maxM

1 Faculty of Agriculture, Kyushu University  2 
Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu University  3 

Faculty of Agriculture, Kochi University 
 

 

Fig.5

Figs.6 and 7

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 

0

20

40

60

80

100

120

0 10 20 30 40 50 60

Corn
Sunflower
Beet

Days (d)

N
a+  a

cc
um

ul
at

io
n 

( m
m

ol
 )

Plants Beet
(C = 0.60)

Sunflower
(C = 0.85)

Corn
(C = 0.80)

Measured value

0
100
200
300
400
500
600
700
800

0 10 20 30 40 50 60

Corn
Sunflower
Beet

Soil (0 - 60 cm)
Measured value

Days (d)

N
a+  a

cc
um

ul
at

io
n 

( m
m

ol
 )

Beet

Sunflower

Corn

Q max (mmol d-1 plant-1) K M (mmol d-1 plant-1)
Corn 10.0 26.3

Sunflower 22.4 56.2
Beet 53.3 137

Na+

Fig.3  
The kinetic model normalized by Qmax 
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Na+ Cl- Ca2+ Mg2+ K+ NO3- SO42- PO42-

Ion concentration
mmol L-1 34.3 45.2 5.7 11.9 1.3 2.9 17.2 0.2

Table.1  
Ion composition of salinized solution 

Fig.4  
Estimation of the property of Na+ absorption of beet 

Table.2  
Model parameters of ion absorption in the 
respective crops 

Fig.5  
Cropped soil column system 

Fig.1 NFT  
Schematic diagram of the NFT system 

Fig.6 
 

Simulation of ion accumulation in plants on the 
basis of evapotranspiration-integrated model 

Fig.7 
 

Simulation of ion accumulation in the root zone soil 
on the basis of evapotranspiration-integrated model 

Fig.2 Na+  
Na+ absorption rate and 
the transpiration-integrated model 
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