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1998)��:��g9c��§����v�}�§Q.���v����¨©�ª«¬­®���

���¯°±�c9c����	
����²³� 

��´W)¦.��v�}���v���µ¶·¸��������4S¹¨º���g�� 

»¼(2002)�9"½¦c(���´W)¦���v�}.��v���­¾�µ¶·¸�¿À¼

(1981)Á�9½�ÂoÃ´Ä¾�ÅEY�n��Á�9"ÆÇ����}.��v��®Èp�W

)p¦w<*4V2ÉÊ(ËÌ¼ 1984�ÍX&ÎÏ 1994�Peng el al. 1993)� 

XÐÑÒ�SoÓ�I6S�w?.¨ºÔi�ÆÇ��"oÓ¦cwoÓW)¦(�4S��

��c9.���	
��¯°��ÕÖ� 
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XÐÑH 2000 &¤�¦cw¤×¦c"P¡ÐÑØÙÚ�Ø�ÛÜÐÑPÝÞÕ�ßÐàá9

âP 67 ã(TNG67)wâP 72 ã(TNG72)½<*�9ä����§�����±�µåæç��Sè

��I¼é(0�90�180 kg N ha-1)�wè�oÓ?.¨º(Õ/ê9 30x30�30x15�15x15 cm� Ò 11.1�

22.2�44.4 plant m-2)Ôi���ëìíî��2�I¼é9:í�?.¨ºw<*�½gï�ð�ñ

ò9óí�è�ô��I�6S2õRp�öI��÷¦�#Iwøù�¶p�ùIèú=6�û�

ü.~�nX.�ý�í 4.5x4.5 m2� 
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���� 

2�X MILNOTA ����;� SPAD-502 �����(chlorophyll meter)9¯°���²�¼

(2000)Øa;�¯°�§�	w
	�~�ÞÕ��±�¯°�Hü�
���WB��§�º��

 �����4�(2x3 mm2)¯°æç(ov(�)��(�¦c�Hü���
�×¦c�9ü�×�


)�ý����ú�ýú�/�ª�O�� 9!�"ù¦������w�	9./�d¤×Ã

´����(#�"ù¦
Á9$��(#� 

��oÓW)¦(�÷%¦�øù�¶¦�&ù¦w'�¦)Hý�óí()�ð/���*.�

²oÓ�+�9�§�, (v�- )w /Qù�./800�12(48�p�3�
4256�2

micro-kjeldahl���¯°���v�(Yoshida et al. 1976)� 
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²oÓ¦cwW)¦ÞÕ������±}.�w�§�v���­®����2½ßÐ<*�

7ÞÕ�82.�w�§�v��7�����±ÞÕª«�
���Â9m<*���
:��;

êw<=�>�?å�2@°�>*½ßÐ<*�A³42òBÅÞÕª«�
���XÐÑØ��
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�����
���
�	�������� 

2000 &¤��×¦�c62oÓ�IS�woÓ.?¨ºÔi���âP 67 ãwâP 72 ã�

�<*"oÓW)¦�.�w�§�v�}����(SPAD)±�µ¶GH 1AØI��.��v�J

W)�A�Þ�ÅzJ�"oÓ�IÔi�oÓ?.¨ºwoÓ¦c�=�­¾�KL�M2XÐÑ

�����W)¦ÅN��÷%¦�./�v��%�OJW)�AÞ�ÅzJ�¿¤�¦cPÔi
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w¤×¦o6�IÔiH&ù¦w'�¦��.��v��·­^�Å¦c�.��v�2¤×¦�

cW)�¦Q%�½¦cW)(
¦�.��v�­^�ÐÑÔigï���.��v�����½

¦c�=2R.%H¨.���I%HJ�I�¿?.¨ºÔi�?åQ�� 

8M���§�v��µ¶ÅN��STn}.��v��µ¶­¾(H 1B)�ZUTR.%H¨

.� ��IÔi%HJ�Ôi�?.¨ºÔi�Á?åQ��¦c��VQÁUT¤×¦cW)�

¦����§�v�%H¤�¦cW)�¦�§���; W)
¦Á?åoWX�"oÓW)¦�� 

���§�v�JW)�A�Þ�ÅzJ�A&ù¦�'�¦�ZUª«zJ�h}¤�¦cPÔi

w¤×¦co6�IÔi��.��v��µ¶�ØoÓ� 

oÓÐÑÔi����§����(SPAD)±����YZGH 1CØI�WI¤�¦c6S�I

Ôi��"oÓ?¨º[��÷%¦�&ù¦��SPAD ±?åQ��¿"Þ/'�¦
�SPAD ±

ÁUT[z·¸�Å¤�¦c6S�IÔi� SPAD±�"oÓ?.¨ºÔi[�T�÷%¦Y� �

\W)¦=WX%Ho6�IÔi��Å¤×¦cPÐÑÔi����§� SPAD±���}¤�¦

c]�oÓ�6S�IÔi��"�÷%¦�øù�¶¦�U[z·¸�¿gùI�6S�Å^�

SPAD±_db�Ø2"&ù¦p`Q%±�¿'�¦pÁ]][z� 

�����������
��
�� ! 

����oÓW)¦�§� SPAD±}.��v��­®���GH 2ØI�GYZWIoÓ<

*�����§ SPAD ±}.��v��=UWX�ª«¬­®�aâP 72 ãH¤×¦c��÷%

¦wøù�¶¦�­®ÈA±QJ(�79 0.541w 0.577)��\p¦­®ÈA±Á=` 0.82d�Å

âP 67ã"½¦coÓW)¦�­®ÈA±=` 0.82d�WI���§ SPAD±}.��v��®

È¨©� 

8YM�� SPAD±}�§�v��­®��YZGH 3ØI�WI�� SPAD±}�§�v�

�®È�}�� SPAD±}.�v�®È­¾�½¦coÓW)¦[=UbWX�ª«¬­®�Åâ

P 72ã"×¦c��÷%¦wøù�¶¦�ZUT­®ÈA±QJ�KL(0.573w 0.611)�hY��

�.��v�}�§�v��­®®È�WI"½¦coÓW)¦��PßÐ<*�.��v�}�

§�v��®ÈU%º¬­®�­®ÈA±=` 0.92d(H 4)� 

��
��
���� SPAD��"#$%�� 

��.�w�§�v�} SPAD±��ª«�
���YZZIHH 2wH 3���ÅN�½¦

c�PßÐ<*HW)�¦�<=Q%�JW)Þ�ÅzJ�GYZ�T¤�¦coÓW)¦(��

�.��v�}�§ SPAD±��ª«�
�;ê}<=�nUTÓ�<*H­c�W)¦�dWX

?å�ÅÓ�W)¦�½<*�;ê}<=��ZUT?åoWX�KL�¤×¦câP 67 ã�.

��v�} SPAD±�ª«�
�;ê}<=�ÁUTøù�¶}&ù¦�dWX?å�¿h×p¦

}�÷%¦w'�¦�?å=WX�âP 72 ãÁUT'�¦;êw<=}�èW)¦��WX?

å�"�§�v�}�§ SPAD±�ª«�
��d�ZUT}.��v�­¾�KL� 

²³�e�YZ�PW)¦���;ê}<=�Ø?å�gh�"4SdÂo>*Ø�W)¦�

A³42òB�¿"Ó�W)¦�½<*��;ê}<=ÂdWX�?å�gh9^�Sd�f�� 

�7HPW)¦*½ßÐ<*A³42òB�_ÞÕª«�
���YZIGH 5�GYZ�2�T

½¦cPW)¦�½ßÐ<*A³òB
��ª«�
:��<==b9WX�aH¤×¦c��÷

%¦wøù�¶¦�dg.��v�Q�§�v���§ SPAD ±��
:��@°ÈA(R2)=hJ

(0.41-0.48)�Å"¤�¦c���W)¦Q¤×¦c�&ù¦w'�¦��
:��@°ÈA=�i
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� 1.(A). ���������	
��
����������� 

Fig. 1.(A). Effect of plant density and nitrogen fertilizer application on nitrogen content of rice plants at different growth 

stages. 
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� 1.(B). ���������	
��
����������� 

Fig.1.(B). Effect of plant density and nitrogen fertilizer application on nitrogen content of rice leaf  blades at different 

growth stages. 
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� 1.(C). ���������	
�������
���������(� SPAD-502������ !)� 

Fig.1.(C). Effect of plant density and nitrogen fertilizer application on chlorophyll meter(SPAD-502) reading value at 

different rice growth stages. 
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� 2. 
��������"#$������������%&� 

Fig. 2. Relationship between nitrogen content of shoot and chlorophyll meter reading value of leaf blade for rice plants at 

different growth stages. 
 znumberals in parenthesis are standard error of regression coefficients. 
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� 3. 
������������������%&� 

Fig. 3. Relationship between nitrogen content of leaf blade and chlorophyll meter reading value of leaf blade at different 

growth stages. 
 znumberals in parenthesis are standard error of regression coefficients. 
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� 4. 
��������"#$����������%&� 

Fig. 4. Relationship between nitrogen content of shoot and leaf blade at different growth stages. 
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� 5. 
�������'(������������)*+,-.� 

Fig. 5. Linear regression model of nitrogen content of shoot / leaf blade on chlorophyll meter reading value at different growth 

stages. 
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âjRí��?@�½¦c78?å­k��¤�¦cGJlJ�mk�%ln�m�¤×¦c

Á­o�M?@�ÅN�4pqr78�µ¶����Wi����s�"�It��Sd�­k�

�?å� !n&�¢£(�=�T¤×¦c��.�Q�§�v�=%H¤�¦c(u¼ 1960�1961� 

v&» 1966�u 1976)�w(1990)�9×¦cW)x¦öIy�=` 46%��¦cz 9%�¿ùIÁ?

åo�(�79 75%} 77%)�XÐÑYZZWIdg��.�Q�§��v��½ßÐ<*"¤×¦

cW)�¦=Q¤�¦c9%(H 1)�{¼(1998)�9n�m[�c�����t�|=w>�=QJ

�m[9n�Åu¼(1960�1961)Á�9%l�}Þ������t�>��GXÐÑYZ(Z�T

�I��UVw?.¨ºzJ��.�w�§���v�}�v�=�ab~Z�¿2�I~ZQ�� 

h}v&»(1966)wu(1976)YZ­Ó� 

����±����4S"c���§���v�}�v�­®��d(�� 1994a�Turner & 

Jund 1991�Peng et al. 1993�Blackmer et al. 1994�Ladha et al. 1998)�Â²hÅ��;ÆÇc�WB

wWi�����(Ma et al. 1996�Ladha et al. 1998)�g9����o4c��§�����º�ö

Xd�����§�����:�gï�gh�����±Z���3�9���"�������

;���Ò����S���(Q���)c9W)���S(� 1982���¼ 1972�ËÌ¼ 1984)��

��"^Sd�����GpÉÊ��~�w¯°p��A�>goÓ^S�Å¯�oÓYZ(��

1993a)� 

GXÐÑYZWI��¤×¦c.��§�v�"W)�¦WX%H¤�¦c�¿½¦cW)�

¦����±�ÂdWX?å(H 1C)�8Y�oÓÐÑÔi[�To6�IÔi����±JW)Þ

�ÅzJY�ý�� 90 ��w 180 ����Ôi��=gùI�6SÅ^����±a%�AßÐ

<*�=�­¾o4�hO}»¼(2002)YZoÓ�¿Z������9�v�}���v��Âo

�°�­Óµ¶·¸(À¼ 1981��� 1994b)��§�v�} SPAD±��®È�g?.78�W)

¦w<*¼gïÅ���rÖ�Gh������"���I�i�4SÖ(Peng et al. 1993)�

Canlpbell et al.(1990)Á���S�§�ºD�¬.�Q�§�v�} SPAD±��«Ö®È�Peng et 

al.(1993)Á�SV��(specific leaf weight)c9���S SPAD±�¯.��v��¹¨º�h�O

� �~¡�¿c�Z�9Gh¢gpUV��£�(�§¤�w�¥¦)�Åd�`§¨|�©ªw

«����¼�¬�����I�i�cÂd��­¡�gh�XÐÑ2H 1A wH 1B �YZ�z

M��.�w�§�v�} SPAD±�ÞÕ­®���¦`§¨|�¬®w¯°OX��¬�²ËÌ

¼(1984)�ÍX&ÎÏ(1994)w Peng et al.(1993)�g±��7ÉÊ2oÓW)¦w<*ÞÕ��� 

²(1972){ÞÕâjRí½¦c�ùI~4w��~��¢£���9¤�¦c��"øù�¶

¦�.��v�JH1.8-1.9%�ÁùI~ZWX�¤×¦cÁ92.0%³´�hZWIùI~Zµøù

�¶¦�.��v��®È�g78Åå�¶·�SXÐÑ�YZc9ùI6S������"¤�

¦coÓ<*�=��§-¸���~Z�¿¤×¦cÁâP67ã���~ZQâP72ã9¹� h

ZWIoÓ78w<*=���SPAD±}.�Q�§�v��®È�ÍX&ÎÏ(1994)�9W)�º

Q»�<*�"%�¼½[��/WB­���v�%���µ¶O�r­�4�¿h×��®Èp

HW)¦w?@78­Ó[�~og<*?åÅ�µ�GXÐÑ�H2wH3(ZUT"­Ó¦c�Ó

�W)¦[�½ßÐ<*�ª«�
<=ÂdWX?å�¦c��VQ��ÅN�¤×¦c½<*"

PW)¦�<==%H¤�¦c�WI½¦coÓW)¦�SPAD±STO­¾�¿.�w�§�v

�=2¤×¦cQ%�h}v&»(1966)�u(1976)wChiu et al.(1963)�YZ­¾� 
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½ßÐ<*.�w�§�v�� SPAD±�ª«�
:��<=�"oÓ¦c�oÓW)¦�Ò

dWX?å�¶9^4Sf��Á�42òBA³ÞÕ¿�
:����(Neter et al. 1996)�Ø�Y

ZOWI¤×¦c�÷%¦wøù�¶¦½<*A³òB��
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Application of Chlorophyll Meter to Predict 
Nitrogen Status of Rice Plant 1 

Jeng-Chung Lo 2,4, Yi-Shin Chen 2 and Chung-Li Chen3 

Summary 

Lo, J. C., Y. S. Chen, and C. L. Chen. 2004. Application of chlorophyll meter to predict nitrogen status of rice plant . J. 

Agric. Res. China 53:179-192. 

This experiment was undertaken on Chico Farm of Chiayi Agricultrual Experiment Station, during the 

first and the second crop season in the year of 2000. It was to explore the feasibility to apply chlorophyll 

meter to predict nitrogen status of rice plant during different crop seasons at various growth stages. The 

result shows that nitrogen content of rice plant decreased with growth days, which applies to conditions of 

different nitrogen rates, planting densities and crop seasons. As for the variation of nitrogen content on rice 

leaf, it performed mostly similar to the variation of nitrogen content on rice plant and also presented the 

content was more on loose-planted than on densely-planted, more on high nitrogen rate than on low 

nitrogen rate. The relation between the nitrogen content of rice plant and leaf blade on participating 

varieties are highly positive correlation on different growth stages in the two crop seasons and the 

correlation coefficients are all over 0.9. Except the most tillering stage and the heading during second crop 

season (R2>0.4), the coefficients of determination (R2) of the linear regression analysis of nitrogen content 

of leaf blade and rice plant on SPAD reading value were all greater the 0.6.  

Key words: Rice, SPAD, Nitrogen content, Chlorophyll meter. 
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