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Fig.1  Temporal change in the ratio of daily transpiration,τ, to average τ of control pots
and daily evaporation amount from the evaporimeter.

R
at

io
 o

f τ
to

 a
ve

ra
ge

τ
of

 c
on

tr
ol

 p
ot

s

D
ai

ly
 e

va
po

ra
tio

n 
am

ou
nt

 [g
]Stressed

Control

Evaporation

: Irrigation on control column

(56 DAG)



MLW��
-80cm

 ������� u �H�,+	��� u�
 �� B� �a�� ¨ b 4 c  � U
5, 15, 30cm

�J��8� 
Decagon ECH2O)

������� u���� �J+ 4Ú������å�����! ��$= u (�eå� � B
7/24

���W !a7� ¨ b 4 c �! �H� - �Ã�QW �$� u »¼ � � B ) _<) �$��" u�# ��+ ����" �$ %u � � B )  * � ) * �La�� ¨ b& '�( )*( 4c  � u (eÃ�V+ ) ��1� u 0 � B l+ , - �_�R*s
3
l

(A, B, C)
u ú�+ ø�ùL/ ¯jß / u.�t� � BHk1  /

3
l ��)�-  -02130!4�5�*ROs����>�!�tñ I � �>� u Ó~i���687 5u �L� � B / ¯jß /  <R
R < W�M%,M $�4 � ����~i�V��L�L X / ¯Qß /9;:=< > ?A@ 8 ö �
K�@5ÖØ � � ) � (�e u4 B C D�E� � BFAG ( *  �a�� ¨ b 4 c R&sH F=G I

5cm
�J� � �JW ø U �  u � < W,� uK IML N O P8�Æi� � B��5Ç�MLW	 f  f �H�HñQ R�S�' (MT <��� �@8 Ê
· u (�e]� � B
�@8 � ) �U E V��� ���å�xW��,|L �10 " uI:�<��W�XYO Z B[ ��\�]8^�_�`

i )  / ¯�ß /a :
j
 ) ������b i,j

��+	� 9 ) �
���� 5¾$¿�À:
(
b

r i, D+ 
b

 i, E+
b

 i, F ) / 3
�� u �
�> >

ri,j

� ~t��B
ri , j � 3 c i , j

c i , D � c i , E � c i , F

(6)G[ C�
�  ) ��= u> d
Fig.1

� ~,Be
8/4 fRts / ¯xß /  Q�
� X s�R
� ö ��W: > g hMH�[ $X R���B _ ( ,���@
) +7 i H j k�lm�n�oYp qsr�t*u�v2w�xy	z { |

r
v!}�~���}�����

(7/24-31)
v��!�!�

:

r j � 1
8

�
i � Jul.24

Jul.31

ri , j (7)
����� v�� v � w�x���v��!�!��� ���� ���� }�~���} v���� � w�x�� ��� qsr�������  ��t�w�x;¡;¢=v �¤£�¥ m � ��v �¦£!¥ p§¨ ©�ª�« p q3r��!t!¬�M®�� ¯An° � ± { ²� v!���	w�xM¡;¢³�´

Trp

� µ ���¶·�¸�¹�º;»�¼
fr

v�½;¾À¿	t�}=Á�Â ©	ÃÅÄÆ ÇÈ · v � A®ÉrÊ� · Ë�Ì ��Í q�Î «Ï Ð;Ñ ÒuÓp��*Ô Ä �	�=Õ p�rÖ�AtÓ×�Ø�ÙÛÚ;ÜÓÝÞ ß
A
v

fr

½ �¾
Fig.2

� Î�� � và ³�´
h
v	½;¾¿�t ��áYâ Ü ã�äÛ¢8v�å�½*v ¨ æç è é ê ë�*ÔMì;� � � ä���v�å�½ �!íMî åÛ½�ïêAð Þ� ñÛÎ « u=p��=Ô Ä ���òôó é õ Þ

Fig.2
v

h¿�tMÕ p�rÊ�Ó×�Ø�ÙÛÚ�ÜÓÝß
A
v ªÛ« �³!´ö=÷ « ½ � r�� v ©�ª�« �¾ à ø� ä��Êv

h
� }ù~ú��}�û�ü*ý ¼ � ñ�r�tY�õ  �

(1) þ (5) ÿ © � v�w�xM¡�¢ � µ t8u³�´ ¶
� �8��� v

14
æ ½ Ì ½�r�t � w�xA��v � q³� � �	� ����� �Y�=Ô Ä t�} ~2�Þ 	 é 
 �} æ v � wÛx���v � qM� p Í �ôv� � ����m�����p2n «�� ×�Ú;ÜÓÝ�� � r��	���� ���

� ¥ � � � � ×�Ú�ÜÀÝ=� öÀ÷ «
fr  �
vM½ �¾

Fig.2
� Î�� u�v © ¿Mt�ä��à ß

20cm
Ô Ä��o ½ ©�� å=m �!n�ì��!o « v;m � «�  "! # �¬	�®�v t$�%

hroot 

v��!�	�8¿
-6005cm, p1

p
h50

¿
Fig.3

vôÔ'&ú�AnÛì��!�)(���t v+*ó é

 -, ¿/. � 021 3 n 3 t�4�56�Óv7 8 7 9;:º=< ö�ö�>�? ©�ª�« u6@ � r��BA « �CED à� w�xA�Ûv ��/� �
(RMSE)

v	�;�M�8¿
NH FGIH v

0.78mm/d
�2��r�t

Feddes
v
F
GIH ©¿

0.15 mm/d
©AªYÄ t � J � ×;Ú�Ü�Ý�� �K

L=MÛ« u�@Ê�*Ô Ä t�N;ABO�¢ © w=x=� �Ê� q© « ��� ºP< � � « @�@ ��t7 à ø
Feddes

v
F
GQH vR5 < O;¢ < N�A�u�@ < � � ���à;S

TVU2W�X
Feddes, et al. 1978:  Simulation of field water use and

crop yield. Pudoc.  Wageningen
Nimah and Hanks, 1973: SSSAP, 37: 522-527
van Genuchten, M. Th, 1987. A numerical model for

water and solute movement in and below the root
zone. Res. Report, US Salinity Lab.

-3000 -2000 -1000 0

0.00 0.02 0.04 0.06 0.08
0

10

20

30

40

Fig.2  An example of profiles of matric head,
root activity,and f rα (C, Aug.8 12:00).
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Fig.3  Water stress response function for the soybean
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