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Canpotex Balanced fertilization Report 14: The role of soil 

testing and balanced fertilizer recommendation in 

sustainable development of crop production in China 
 

—by Jin Jiyun 
 

(PPI/PPIC Beijing Office, China) 
 

This paper describes the importance of soil and fertilizer in agricultural 
production and the great attention that has recently been paid by the 
government of China to improve soil fertility and fertilizer 
recommendations. Soil nutrient management and rational fertilizer 
application is one of the key measures in sustainable agriculture. 
Research demonstrates that comprehensive systemic evaluation of soil 
nutrients and balanced fertilization not only improved crop yield and 
quality, but reduced adverse effects on the environment. 
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Balanced fertilization for annual ryegrass 
 

—by Qin Yusheng, Tu Shihua, Feng Wenqiang, Sun Xifa, Liao 
Minglan 

 
(SFI, Sichuan Academy of Agricultural Sciences) 

 
Field experiments on annual ryegrass in Sichuan showed that rational 
application of N, P and K increase yield and quality of ryegrass. 
According to this study, 8-4-3 kg/mu of N-P2O5-K2O can be the 
optimal application rate for ryegrass grown on the Sichuan plain. 
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Chloride requirements in Onion: Clarifying a widespread 

misunderstanding 
—By William M. Randle 

 
(Chinese translation, translated by Xie Ling and Tu Shihua) 

 
Chloride (Cl) is a misunderstood nutrient. Recent studies in 

Georgia have found that onions require higher levels of Cl than 
previously thought. The reason is related to the function of stomates, 
which regulate the movement of gases in and out of plant leaves. 
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Scientific fertilization for grain crops, cotton and vegetables 

in Lijin county, Shandong Province 
 

—by Fu Minzong 
 

(Agricultural Bureau of Lijin county, Shandong Province) 
 

This article presents the author’s experiences in fertilizer application 
based on his many years’ of fertilizer research and give advice for 
fertilizer application on grain crops, cotton, melon and vegetables. 
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

0.0046�1981�� ! 1�0.54�0.74��� 1�0.46�0.53�

�� !"#$%&'()*+,)-./01��� !"#$%&'()*+,-.

�� !"#$%1991�� !�� !"#$%&1990�� 133�� /�� !"1991

�� 88.5�� /�� �� !"#$44.4�� /�� �� !"#$�� !"#$%

�� !"#15�� �� !"#$%&'()*+,-./01�� !"#$%&'

�� �� !"#$%&'()*+,�� !��� !"#$�� !"#$%&1988

��268 �� /�� !1990�� 144.5 �� /�� �� !"#61.75 �� /�� �

�� !"#$150 �� /�� !"�� 150 �� /�� �� !"#�� !"#$�

�� !"#$�� !"#$%&'()*+,-. 37�� � 1998�� !�� !

�� �� !"#$%&�� !"#$%&'()*+,)-./01%&$23�� 

�� !"#$%&'

�� !"#$%�� !"#$%�� !"#$%&'()*+,-./0

���� !"#

�� !"#$%&'()�� !"#$%&'()*�� !"#$%&'()*#

�� !"#$�� !"#$%&'($)*+,-.'��� !"#$%&��� �

�� �� !"#$%%&'()*+,-.�� !"#$%&'�� 3�� !��

�� !"#$�%&'()*+,(-./�� !"#$%�� !"#$%&'()*

�� !"#$%&'(�� !"#$�� !"#$�� !"#$%&'()*+��

�� !"#$%&'(�� !"#$%&'�� !"#$%&'()*+,-./��

�� �� !"�� !"#$%&'()*+,-

���� !"#$%

1��� !�� !"#$%&'()�� !�"#!$%&'(�� !"#$�

�� !"#$�� !"#$�� �� !"�� !"#�� !"#$%&'()*

�� !"#$%&'()�� !"#$%&�� !"�� !"#$%&'()��

�� !"#$%�� !"�� !"#$% 50� 100����� !"#$ 100 ��

�� 1�� !"#$�� !"#$%&7 � 10�� !

2��� !"�� !"#$%&'()*+,-�� !"�� !"#$%&'()

�� !"#$%&'()�� !"#$% !&'(�� !"#$�%"&�'�� 

�� !"10�15�� !"�� !"#$�� !"#�� !"#$�� !"#$

�� !"

3��� !"#$%�� !"#$�� !"#$%�� !"�� !"#$��

�� !"#$�� !"#$%&'�� �� !"#$%�� !"#$�� !"#

�� !"#$%�� !"#$��� !"#$%25�50 �� �� !"15�25 �
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�� !"# 2005��1� �� 14��� !"#$%&'()*+,-

���� !"#$ 0.3 � 0.5%�� !"#$

4��� !"#$%&'()*+,�� �� !"#$%&'�� !"#$%�

�� 1995�� �� !"#$%& 1996�� !�� !"#$%&$'��� !

�� !"#$%&' 6� /���� !"#$%&'()*2 � /���� �� !"#

�� !"�� !"#$%�&�� !"#$%�� !"#$%&'�� !"�#$

���� �� !"#$%&�� !"#$%&'(�� !"#$%&'(

5��� !"#$%&'()&*+�� !"#$%&'(�� !�� !�� 

�� !"#$%&'()*+,�� �� !"�� !"#$%&'()* 50 �� 

�� !"#$%&�� !"�� !"#$%&"'()*+,-�� !"#$%&'

���� !"#"$%&'()*+,-./�� !"#$%& 25000 �� 

6��� !"#$%&'()�� !�� !"#$%&'(�� !"#$%&5000

� 10000 �� �� !"#$%&'()*+,-.�� !"#$%�� !"#$%

�� !"#$�� !"#$%&�� �� !"#$%&'()*�� !"#�� 

�� !"#$%&'()�� !"#$%&'()*+,�� !"#$%�� !"#

�� !"#�� !"#�� !�"# $�� !"#�� !"20�30�� !"#

�� !"#$%&'()*+,-.�� !"#$%&'()�� !"#$%&�

�� !"#$%&'()*+,:

�� �� !"#$%&'(�� !"#$%&'()*+,-./01234��

�� !"#$%&'1958��1979�� !"#$%&'()*21���� !"#$

�� ! 25�� �� !"�� !"�� !"�� !"#$%&'()*+,-.

�� !"#�� !"#$�� !"�� !"#$%&'()*#+,-./�� !

�� !"#$%&'()�� !"#$%&'()�� !"#$%&'()*+ , 

�� !"�� !"#$%&'()*+,-.

�� �� !"#�� !"#$%&'()*+�� !"#$��� !�� !

�� !"#$%&'()*+,

�� �� !"#$%&'()*+,�� !"#$%�� !"#$%&�� !

�� �� !"#$%&�� !"#$%&�� !"#�� !

�� �� !"#$�� !"#$%&'(�� !�� !"#$%&'()*+

�� !"#

�� �� !"#$%&'()*+,!-.�� !"#$%&'�� !"�� 

�� !"�� !"#$%�� !"#$%�� !"#$%&'()*+

�� !"#�� !"#$%&'()*+,-./012345�� !"

�� !�  ��45��
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�� !"# 2005��1� �� 14�

4 ��

4.1.�� !"#$%&'()*+,-��� !"#$%&'()*+,-�� !

�� �� !"#$%&

4.2�� !"#$%&'(2216 �� /���� !"#$�� !"# 8645 �� /

���� !"#$%!& 23.7 �� /���� !" 8559�� / ���� !"#$%!

��23.1 �� / ���� !" 8557�� / ��

4.3�� !"#$%&'(1186 �� /���� !"#$�� !"# 4015 �� /

���� !"#$%!&22.9�� /���� !"3953.8�� /���� !"#$%!

��21.9 �� / ���� !" 3951.6/ ��

4.4. �� !"#$%&'( 1158�� /���� !"#$�� !"# 6201�� /

���� !"#$%!&19.3�� /���� !"6110.4�� /���� !"#$%!

� 18.6 �� / ���� !" 6108.7�� / ��

�� !

1.�� !"#$%�&'(")�� !�� !"#�� !"#$%1997

2.�� !"#$�� !"#�� !"#

3.�� !"#$%&�� !"#�� !"#$%.

�� �� !"#$%&'()*+,-./

�� 13��

1��� !�� !�� !"#$%&'�� !"#1986��P194,175,185,163.

2��� !"#$%�� !"�� !"#�� !"#1982��P587�216�217�

     161�52 � 55�108�588�614� 619�177�215�

3��� !�� !"�� !"#$%&'()*+�� !"#$1992�No2,P12.

4���� �� !"#$%�� !"#$%&'()*+,1990 � 4��P139�

5��� !�� !�� !"#$�� !"#1992 � 7��P94�75�76�

6��� !�� !"#$%&'()�� !�"#$%&'�� !"#�� !

      �� !1999� 7��P108�
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Balanced fertilization for high-value Chinese herbal plants 

in Hunan province 

 
—by Zheng Shenxian 

 
(SFI, Hunan Academy of Agricultural Sciences) 

 
Field trials of balanced fertilization on Chinese herbal plants were 
conducted in Pingjiang and Longhui county, Hunan province. Potash 
application significantly increased yield of herbs and micronutrients 
such as zinc and boron also improved yield. 
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

�� !"#$�� !�� �� !"#$%&'

�� 
�� !"#$%&'()

����� !"#$%&'()*+,&-./012�� !"#$%&'(�� 

�� !�� !"#$%&'()*+,-./�� !��"#$%58.7~62.2�� �
�� 27.7%~29.4%��� !"K2O 10��(K2)� 5���K1���� !"#$%&'

�� !" 9.2%��� !(K2)�� !"#$�%& 33.1%��� !"# 40.3%���

���� !"#$�� !"#$%&5%�� !"#�� !"#$%�� !"#$
�� !"#$%&'()*+,-�� !"#$%&'()�� !"�� !"#$%

�� !"#$%&�'�10.6%�K1�~12.6% �K2���� (K2)�� !"#$%�&'
10.5%��� !"#$%&'()*+,��� !"#$%&'(�)*+,*-.(/

�� 

�� !"#$%&'()*�� K2O 5�� !"#$%# 1.9%���K2O�� 
�10�� !"13.5%��� !"#$%&'�� !"#$%&'()�� !"#$

�� !"#$% 5.0%��� !"# 6.2%�

�� !"#$%&'�� !"#�� !"#$%&'()*+,-./0123

�� ��������� !��� 

�� !"#$%&'�� !"#$%&'()*�� !"#$%&'()*����

�� !�� !�� !"#$%&'()*+�� !"#$%&'()*+,2000 �

��42420�� �� �34640�� �� 22.5%��� !"#$��3400�� ��

���� 2000�� �� !"#$%�� !"#$�� !"#$%&'�� !"#
�� !"�� !"#$�� !"�� !"#$%&�� !"#$%&'()*��

�� !"#$%&'()*+,-".�� !"�� !"#$$%&�� !"#$�

�� !"#$%�� !"#�� �� �� !"#�� !"#$%�� !"#$

�� !"#$%&'(�� !"�� �� !"#$%&

1 �� !"#$�

1.1  �� !�

�� !"#$%&'()#*+&,

1.2  �� !�

�� !"#$%&'()*!+,-./0&'(/123�� !"#$%& 1�

� 1 �� !"#$%&'()

��        �� !      pH      OM     � K ��N ��P �� K�� K  ��B  �� Zn     �� !

  ��    �� /��  ������ �� / �� ������

�� ! �� !" 5.30 48.5 24.6 178.6 5.5 111.0 94 0.33 3.70 �� ��

�� ! �� 5.45 35.2 13.4 156.8 7.2 107.0 123 0.33 3.78 ��
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�� !"# 2005��1� �� 14��� !"#$�� !�� �� !"#$%&'

1.3  �� !�� !�� !"#$%&'(�
1�NPK0�2�NPK1�3�NPK2�4�NPK2B�5�NPK2Zn�6�NK2��� !"#��

� N10 ��(��)�P2O5 8 ���� !"K1 5�� K2O�K2 10 �� K2O(�� )��� 1.5
�� �� 1.5�� �� !"#$%&'()*+,-���50%�� !2�� !"
30%�� !4�� !20%�� !5�� !�� !"#$����40%�� !2�

�� !"20%�� ! 4�� !40%�� �� !"#$%&'(�������� 

�� !"#$%&'()*�� !"#$%&'50�� �� 25�� �� 2500
���� !"#$%&'()*!+ 30%��� !"#$�� 2002�10���� !

� 12 ���� !�� 2003� 7�� 8�� !��� 2002 � 12�� !"2003
�10�� !"�� !7467���� !12.5�� !��3�4���� !"#$�

�� !"#$%&'()*+,-./01234

2  �� !"
2.1�� !"#$%&'()

�� !"#$%&'()2���2�� �� !"#$%&'()*NK2�� !

�� �NPK2�� �� 9.2%��� !"#$%&'()*�5.5�� /��� �� 
�� K2O 5��(NPK1��)�� !"�NPK0�� ��27.7%���K2O�� !

�� 10 ��(K2)�� !"#$%& 29.4%��� !"#$%&'(�� ! K�� !
�� !"#$%&�� !"#$%&'()�� NPK2�� !"#$�NPK2B�� 
�� �NPK2Zn�� �� !"#$%&�P� 0.05���� !40.3% �33.1%���

�� !"#$%&'()*+,-./0123

� 2 �� !"#$%&'()

�� �  �        �� !" �        �

�� / ��0.05    0.01 �� /� % �� /� % �� /� %

��� ��!��"

NPK0 211.6 b   B � �

NPK1 270.2 b AB 58.6 27.7
NPK2 273.8 b AB 62.2 29.4 23.1 9.2 � �

NPK2B 384.0 a A 172.4 81.5 110.2 40.3
NPK2Z 364.4 a A 152.8 72.3 90.7 33.1
n 250.7

NK2 b AB 39.1 18.5 � �

��� ��!��"

NPK0 383.3 b A � �

NPK1 424.0 a A 40.7 10.6
NPK2 431.7 a A 48.3 12.6 41.0 10.5 � �

NPK2B 352.3 c B -31.0 -8.1 -79.3 -18.4
NPK2Z 413.3 a A 30.0 7.8 -18.3 -4.2
n 390.7
NK2 b A 7.3 1.9 � �
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

��2�� !"�� !"#$%&'()�� !"#$%#&'()*+,-./
�� !�� !"#$%&'()*+,��� NPK2�� !"#$%&'%()*+

�� !�� !"#$%&'()*+,-./012345'67�� !"#$%&'

�� !"#�� !"#$%&'()*+,$-(./

2.2 �� !"#$%&'()
�� !��3��� �� !"#�� !�NPK2�NK2��� !"#$%�NPK0

�� !"#K1 ���5�� K2O/���� !"#�� !"#$10�� /�(K2)�� 
�13.5%��� !"5%�� !"#�� !"#$%&'()*�� !"#$%&'
�� !"#$ %&'(�� !"#$%&'()*+,�NPK2�� !"#$%&'

�� !"#$6.2%�5.0%��� !"#�� !"#$%&'()*+,-.�NPK2Zn

�NPK2B� NK2 �NPK2 � NPK1 � NPK0�

� 3 �� !"#$%&'()

�� !"#�� �� !"#$%&'()*+,�� !"#$%&'(&)�*

��

3  ���
3.1  �� !"#$% K�� !"#$%�� !"#$%&'()�� K2O 5 �

��10�� �� !"# 58.7 �62.2�� �� ! 27.7%� 29.4%��� ! P��

�� !"#$%��P2O5 8�� /�� !9.2%��� NPK2�� !��1.5 �� / �
�� !�"#$%&'()*+,�� ! 33.1%� 40.3%��� !K�� !"#$
�� !"#$%&'�� !5�� 10�� K2O���� !"#$%&'()*+,

�� !"#$�� 10.6%�12.6%��� !P�� !"#$%&�� �!"10.5%
�� !"��� NPK2�� !"#$%&'( )*+ ,-./012�� !"#

�� !"�#$

3.2  �� !K�� !"#$%&�� K2O 5�� 10�� �� !"#$ 1.
9%�13.5%��� !"#$%&'()*+,-./012&!3*��� !"#$%

�� !�� N 6�� P2O5 8�� K2O 10�� !"#$% 1.5�� !"#!$%
�� 5.0%� 6.2%�

3.3  �� !"#$%&'()"*+),-.�� !"�� !"#$%&'()
���� !"#$%�� !"#$%&'()�� !"#$%&'%()%*�� !

�� !"#$%&'(

�� �  �        �� !" �        �

�� / ��0.05    0.01 �� /� % �� /� % �� /� %
NPK0 570.7 b   B � �

NPK1 581.3 b   B 10.7 1.9
NPK2 647.6 a AB 76.9 13.5 -4.5 -0.7 � �

NPK2B 680.0 a AB 109.3 19.2 32.4 5.0
NPK2Z 687.7 a A 117.1 20.5 40.1 6.2
n
NK2 652.1 a A 81.5 14.3 � �
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Effect of balanced fertilization on yield and quality of 

vegetable crops 

 
—by Zheng Shenqian, Dai Ping’an, Nie Jun 

 
(SFI, Hunan Academy of Agricultural Sciences) 

 
Field experiments were carried out to study the effect of balanced 
fertilization on yield, quality and nutrient uptake of Chinese cabbage 
and cabbage. Compared with conventional fertilizer practice by 
farmers, balanced fertilization improved yield and quality of 
vegetables. 
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�� !"# 2005��1� �� 14��� !"#$%&'()*+,

�� !"#$%&'()*+,

��   ��   ��
�� !"#$%&'()

   ����� !"#$%&'()*+,-./012341567�� !"#$%

�� �� !"#$�� !"#$ !%&'�� !"#$%&'()*+,6.5%�

20.5%��� !"#$%&!'()*+,13.7%�24.4%��� !"#$%&'()*

�� !"#$%&'()�� !"#$%�� !"#$%&'()*+,-./012

�� !"#$%&'()*�� !"#$%NO3-N�� !"# 10.2%�12.8%���

�� !"#$%&'() C�� �� !" 26.2%��� ! 15.5%��� !"#$

43.8%�17.6%��� !"#$%&'�� !"#$%&'()*+,-.*/�� !

�� !N�P�K�Ca�� !"#$%�� �� !"#$%&'()*�� !"�

�� !"�� !"C�� !"#$%&'!"()*+

�� ������ !��������� 

�� !"#$%&'()*+�� !"#$%&'()*+,$-./01�� !

�� !"#$%&'()'*�� !"#$%&�PPI-PPIC��� !"�� !"#

�� !"#$%&

1.�� !"
1.1  �� !�

�� !"#$%&'( )*+&, -�� pH5.5��� ! 21.57 � /�� ��

N 115.0 �� /�� �� P 51.6 �� /�� �� K 179 �� /�� �� K 151 �� /�

���� !"#$%&'�� 98��� �� 1�� 

1.2  �� !�

    �� !"#$ 3�� �1����N0+P0+K0��2��� !�N 9�� /�+P2O5

9 �� / � +K2O 0 �� / ���3��� !�N 9 �� / � +P2O5 9 �� / � +K2O 9 �� /

�� �� !"#$%&�� !"75�� �� !����100%�� !"#��60%

�� !20%�� !"#$20%�� !"#$�� !"#$%&'()*�� !"

���� !"#�� !"#$%&' ()100�� !"#$%&'��3���� 

�� !�� !20�� !�2002�9�� �46�60�� !2003�� !"#$%&

1.3  �� !

�� !"#$%&N��1-�� �� !"#$%�� C� 2�6�� !"#$

���� !"#$%&'(� N�� !"�P�Olsen��� K�� !"#$%� Ca

�� !"#$%&
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

2  �� !"
2.1  �� !"#$%&'

�� 1�� !�� !"#$%�� !"#$%&�2009�� /�� �� !"#
�21.1%��� !"#$%&�1887.2�� /�� �� 13.7%��� !"#$%&'(

�� !"#$%&'�� !"#$%&�� !"#$%&'()�� !"#$%&'

���2233.1�� /���� !"#$50.0%��� !"#$20.5%��� !"#$%

�� !"#24.4%��� !"#$%&'()*+,-%&.�� !"#$%&'��

1�� !"�� !"#$%&'()*+,-.,/0123'21.1%�50.0%��� 

�� !"#23.2%�41.2%��� !"#$%&'�� !"#$%&'()*+,-.

� 1  �� !"#$%&'()

2.2  �� !"#$%&'()

2.2.1  �� !"#$%&

�� !"�� !"#$%& 70%� 80%�� !"[1]��� !"#$%&'()
�� !"#$%&'()*+,-.�� !"#$%&'()*+,-./01�� !

�� !"#��$%&NO3-N�� !"#$%�� !��2���� !"#$%�� 

� 2�� !"#$%&'()*+,�� ��� /�� !"

�  � �  � ��         �� �� ��           �� �� 

(�� / �) (0.05) (0.01) (%) (�� / �) (0.05) (0.01) (%)

��

��

��

(��)

�� !

�� !

1659.5

1887.2

2009.0

c

b

a

B

AB

A

�

13.7

21.1

 �

 6.5

��

��

��

1488.7

1852.5

2233.1

c

b

a

C

B

A

�

24.4

50.0

�

20.5

(��)

�� !

�� !

2583.5

2798.7

3183.8

c

b

a

B

B

A

�

8.3

23.2

 �

 13.8

2301.6

2848.5

3250.5

c

b

a

C

B

A

�

23.8

41.2

�

14.1

�  �  � �     �

��                    ��                  ��                 �� 
�� �� �� �� �� ��

                �  �  �

��(�� )
�� !

�� !

458
692
548

1125
1314
1135

168
528
483

539
1095
1011

97
303
272

264
712
561

          �      �

��(�� )
�� !

�� !

508
577
516

1853
1987
1954

156
327
314

808
1583
1549

69
266
232

168
499
386
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�� !"# 2005��1� �� 14��� !"#$%&'()*+,

�� !"#$�� �� !"�� �NO3-N�� �� !"#$%&' !"#(�
�� !�� NO3-N�� !"#10.2%��� 12.8%��� !"#$%&'()*+

�� !"#$%&'()*(+,-./0123�� !"#$%&'()*+,-./

�� !"�� !"#$%&'()�*+,-�� !"#$%&NO3-N�� !"#
�� !"�� !�"�� !"#$NO3-N�� !"#$%&'(%)*+,-./�
�� �� !"#$%&'� NO3-N�� !"#$%&'(

2.2.2  �� !C�� !"#$%
�� !"#$%&��3���� !"#$%&#'()*(��)�� !C�� !

�� !"#$�� !"#$� !%�� !"#$%& !'�� !"#$ !%&'

�� !"#C�7.5%�� !�26.2%�� !"�� 10.8%�� !�15.5%�� !"
�� !"#$% 62.5%�� !� 43.8%�� !"�� 8.1%�� !� 17.6%�� !"
�� !"#$%&'()*+,-C�� !"#$%&

� 3  �� !"#$%&'C�� !"#$%

2.3  �� !"#$%&'()

2.3.1  �� !"#$%

�� !"#$%&'(�� 4���� !"#$"%N�K�Ca�� !"#$%&
�� !"�#$%P�� !"#$��� !"#$"%&'()*+,-./01

� 4  �� !"#$%&'()*+(��:� /��)

��� ��� ��� 

�� C
�� /�� 

��� 

(� / ��)
�� C
�� /�� 

��� 

(� /��)

�� 

CK
�� !

�� !

  88.4
102.4
129.2

  7.9
  9.6
13.8

198.7
260.3
279.7

  7.6
  8.0
13.0

�  �

CK
�� !

�� !

194.9
218.2
252.1

23.9
26.2
30.8

391.6
409.5
453.7

22.0
25.9
28.0

��              ��           �  �
N P K Ca N P K Ca

CK
�� !

�� !

�       �

29.5
36.3
38.8

7.3
6.5
8.5

38.8
40.4
48.5

9.1
12.5
12.6

22.2
26.9
29.6

3.6
3.8
3.9

29.8
32.1
35.9

5.4
7.1
7.5

�        �
CK
�� !

�� !

28.2
28.9
40.4

8.7
6.2
8.1

41.0
61.3
67.0

19.9
24.8
28.8

20.8
25.2
28.3

3.1
3.5
3.4

30.3
30.4
30.9

18.6
22.6
25.2
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�� !

� 5�� !"#$%&'()*+,(�� / �)

� 5�� �� !"#$% K�� !"#$%&'(�� ! 2.6%�� N�P�Ca
�� !�� !"#$ !%&'(6.4%�4.9%� 9.2%��� !"#$%&'()*

�� !"#$%�� N�K�Ca�� !"#$%&'�P�� !"#$%�� !"
�� !"#$%"&'()*+,-.

3.��

3.1  �� !"#$%��� !"#$%&#'()*+,�� !"#$%&'�

�� !"#�� !��21.1%�50.0%��� !"#$%&6.5%�20.5%��� !

�� !"#$%&"#'()*+,-

3.2  �� !"#�� !�� �� !"�� !"#$%&'()*+�� !"
�� !"#$ !%&�� !"#$%&'()*+,�� !"#$ !%10.2%��

�� !2.6%��� !"#$%&'()*+,-.+/0�� !"#�� $�� 

�� !"#�$

3.3  �� !"#�� !�� !C�� �� !"#$%&'()*+,-.�

�� !"#$26.2%�15.5%��� !"#$%�� !"#$%&'15.8%�12.0%�

�� !"#$%&'()C�� !"#$�� !"#$ !%�� !"#$%&43.
8%�17.6%��� !"#$!%&'()21.5%�9.6%.�� !�� !�� !C�

�� !"#$%&'()*+,�� !"#$�� !"

3.4�� !"K�� !"#$%&'(�� !"#$%�� !"�� !"#$
�� � N�P�Ca�� !K�� 

�� !

[1]�� !�� !�� !�� !"#$%&'()�� !"2002�10�30-31�

��                ��               �  �
N P K Ca N P K Ca

CK 3.63 0.97 6.00 1.63 4.38 0.69 6.84 2.14
�� ! 5.17 0.97 6.02 2.40 6.12 0.82 7.00 1.02
�� ! 5.66 1.11 7.27 2.66 6.51 0.86 7.02 3.34
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Nutrient Exclusivity in organic farming-Does it offer 

advantages? 
—by H. Kirchmann and M. H. Ryan 

 
(Chinese translation, translated by Xie Ling and Tu Shihua) 

 
The following aims are associated with organic farming: to 

produce healthier foods, to be environmentally friendly, and to be 
more sustainable. Organic principles are applied in the belief that they 
are the best way to achieve these aims. However, a critical analysis of 
organic fertilization practices does not support this belief. 
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36
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�� !"#
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�� L/ha/� 2

3.7
8.3
7.1

4.1
11.5
30.0

3.7
21.4

4.1
6.6

2.9

6740

50
10.7
7.6

4.5
4.0
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6.3
38.0

6.4
9.3

5.5

9060
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59
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0

0
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Eltun, 2000
Eltun et al.,2002

Spiess et al.,1993
Besson et al.,1999
Mader et al.,2002

Lvarson and
Gunnarsson, 2001

Ryan et al.,2004

Small and
McDonald,1993
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�� !"#$%�� !"#�� !"#$�� !"#$%&'()*+",-./0

�� !"#$%&'(�� !"#$%&'()*+,-./012

1�� !"#$%&'()*+ 18kg P/ha/ �, �� ! 16kg P/ha/ ��� 3�� !"#
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3 N�� !"#$%&'�� !"#$%&'()*+,-
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Soil testing: A proven diagnostic tool 

  
—by Sam Portch and Mark Stauffer 

 
(Chinese translation, translated by Xie Ling and Tu Shihua) 

 
Soil testing is being under utilized in the developing world, but 

data show it puts money in farmer’s pockets even when the relatively 
high cost of a complete analysis is considered. Developing the system 
to truly meet the needs of farmers’ is both practical and feasible. 
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Portch.Sam,and Arvel Hunter. 2002. A Systematic Approach to Soil Fertility Evaluation
and Improvement. PPI/PPIC China program Special Pub.No.5

Note: The publication A systematic Approach to Soil Fertility Evaluation and Improvement
is available on request. Contact the PPIC office in Saskatoon, Saskatchewan; telephone (306)
652-3525,fax (306)664-8941,e-mail:gsulewski@ppi-ppic.org

������� !"#$%&'()*+,-�� !"#$%&'()*+,'()

�� !"#$%&'()*+,-���(306)652-3525,���(306)664-8941�E-mail�
gsulewski@ppi-ppic.org

�� !Better Crop Vol. LXXXIX(89)2005(1)28-32. �� � ��  ��
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Potential productivity of sloping land in Yunnan province 
  
  —by Guo Yunzhou, Jia Qiuhong, Liu Jianxiang, Zhang Zhongwu, 
Yin Mei 
 
 (Institute of Agricultural and Environmental Resoures, Yunnan 
Academy of Agricultural Sciences)  
 
 Measurements of contour planting in sloping land indicated that 
balanced fertilization and alley cropping not only increased crop yield, 
but could prevent soil erosion. This practice has both economic and 
ecological benefits in Yunnan province.  
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

�� !"#$%&'()

��   ��   ��   ��   ��
�� !"#$%!"&'()*+,-��  650205�

��  �� !"#$%&'()*+,-�� !"#$%&'()*�� !"#$

�� !"#$%&'()*+�� !"#$�� !"#$%&�� !"#�� !"

�� !"#$%&'�� !"#$%&'()�� !"#$%&'(�� !"#$%

�� �� !"#$%&�� !"#$%�� !"

��   ��   �� !  �� !  �� !  �� !"

�� !"#$%&'()*39.4�� !"#$%�� !" 84%��� 10%��

��� !"#$�� ! 6%��� !"#$%&'()*+,"-. /01234�

���� !"#$��� !�� !"#$%&'�� !"#$%&'(�)(*��

�� !"#�� !"#$%&'(�� 280�� !"#$�� !�� !"#200

�� /���35%��� !�� !200�400�� /��� 40%��� !"#$� 42%�

�� !"#$%&�� !"#$%&'(

�� !"#$%&'()*+�� !"#$%&'(� 2002�� !"�#$%

1252�� �� !"#4933�� !"�5�10�� !"#$%&'!"(85%�� 

�� !"#$%�� !"#$�� !"#$%&'()*+,-.�� !"#$%&

�� �2003�� !"#$%&'()2003�� !"10�� !"#$%�&�� !

�� !"�� !"#$%&�� !�� 15�� !"#$%�&�� !"#$%&

�� !" 23.98�� 

�� !"#$%&'(�� !�� !"#$%&'()*+,�� !�� !"

�� !"�� 2000�2004��� PPI/PPIC�� !"#$%&'(�)*+,-.�

�� !"#$%&'()*+,-�� !"�� !"#$%&'()*+,-�� !

�� !"#$%&'()*+

1 �� !"
1.1 �� !

�� !"#$%&'()*+,-./012

�� 2000�2004�� !"#$%&'()*+�� !"#$%&'()*+,-

�� !"�� !"1760���� !�"#$862�� 5�10�� !"#$%90%�

�� 15.8���� !"# 26%�� !"�#$%��� !"2010���� !820

�� 90%�� 5�10���� !" 14.7���� !"# 31%�� !"�#$%&

�� !��� !"#$%&'�� !"���� !"#$%&'()*+�� 

�� �� !"#$%&�'((CAAS/ PPIC)�� !"#�� ! 1�
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�� !"# 2005��1� �� 14�

� 1  �� !"#$%&'()*+,-.

���� !"�#$%&(CAAS/ PPIC) �� !"#$%&'()*+,-./

�� !����� !"#$

1.2�� !

�� !"#$%�� !"# 2��� !"#$%&'()*+,�� !"#$%

�� !"#$%&'()�� !"#$

� 2  �� !"#$%&'(

���FP��� !"#$%&�� !"�FP+BF� �� !"#$�� !��FP+A��� !"#$%&��

�� �� !"#$��BF��� !"#$�� !"�BF+A��� !"#$�� !"�� !"#$�

�� �� !"#$��� �� !"#$

1.3 �� !

�� !��� !"#$%&'()*+�� 7�� 30���� !"#$%&'

�� !"�� !" 7�� 0.7 �� 0.6�� !"#$%&'��� !��� !" 7

�� 27 ���� !"#$%&'()*+,�� U�� !"#$%&'()*+,-

1.4�� !"#$

�� !"�FP+A��� !"�BF+A��� !�� !"#�� !"#$%&1

�� !�� !"�#$%&'()*+,-.�� !"#$9���� !"#$2��

�� 50�� ��50�� �� !"#$%& '()�� !"# 45�� !"#$

�� !�� 10 ����� !"#$%&'()*+,�� !"#$%&'()*

1.5 �� !

�� !"#$%&�� !"#$%&�� !"#$�FP�FP+BF�FP+A� 70�

�� 40�� 2� /��BF�BF+A� 70�� 20�� 1� / ��

�� !"#$%&'()

pH OM AA Ca Mg K Ca/Mg Mg/K N P S B Cu Fe Mn Zn

% cmol/L -----------------------------ug/ml-------------------------------

4.5 1.45 1.10 701.4 279.5 172.0 2.51 1.62 12.6 20.7 50.7 0.0 2.2 92.2 23.9 6.5

Site

�

�

�

�

�

�

�� !" 0.0 0.0 0.0
3500

0.0 175
100

0 1.5 3.0 0.0 0.0 0.0
�� P2O5

5.2 1.13 0.10 3,046 1,030 78.2 2.96 13.2 28.6 20.7 35.5 0.01 1.9 26.2 54.9 3.2

�� !" 0.0 0.0 50 0 0 150
150

15 1. 4 10 0. 2
P2O5

�� !
�� !"#$ / ��

�� !
N P2O5 K2O Zn B �� !

FP 150�277 46�153 0�88 0 0 � �� !

FP+BF 150�180 150�180 72�90 0�2 1�1.5 � �� !

FP+A 150�276 46�153 0�88 0 0 � �� ! �� !"

BF 150�180 150�180 72�90 0�2 1�1.5 � �� !

BF+A 150�180 150�180 72�90 0�2 1�1.5 � �� ! �� !"
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

1.6 ��

�� !"#$%& !'(CAAS/ PPIC) �� !"#$%&'()*+,-./��

�� !"#$%&'�FP+BF���� !�BF��� !"�BF+A��� !"#$%

� N�P2O5�K2O�B=180�180�72�1.5 �� /�� �� !"#$%& 3,500 �� / �

�� !"#$��� N�P2O5�K2O�B�Zn=150�120�90�1�2 �� /�� �� !

�� !"#$�FP��� !"�FP+A��� N�P2O5 � 277.5�153 �� /�����

N�P2O5�K2O=150�193�102�120�30�88 �� /��  50%�� �� !"�� !

�� !" �50%�� !"#$ %& '�� !" 75%�� !25%�� !

2�� !"
2.1. ��

�� !"#$%&'�� 3��� �� !"#$%& '()*%+�� !"

�� !"#$% �� !"#� !$%�&'(�� !"#$13.15�23.25%��� 

�� !"41.85�120.46%��� !"#$%&'()*!+,-./012345��

�� !"#$%�� !" +�� !�BF��� !�� !�� !" +�� !+ �

�� !�FP+A��� !�� !"�� !"#$%&'�� !"#$%&'()*+,

�� !"#$%&'()�� !"#$%&'()90%�� !"�� !"#$

�� !"#$%&�� !"#$%���� !"+�� !"#+�� !"�FP+A�� 

�� !"+�� !"#�FP�� �� !" +�� !�FP+BF�� �� !" +�� !

+�� !"�BF+A����� !"+�� !�BF�� �� !"#�FP+A���BF+A�

�� !"#$%&'()*%+,-./0123� !4 10%�� !�11%�� !"

�� !"#$%&'()*+,-./0�� !"�� !"#$%&'()*�� !

�� !"#$%&'(�� !"#$%&'()*+,-.�� !"#$%&'()

�� 4��� �� 5��� !"#$%&

� 3  2000�2004�� !"(�� / ��)

FP FP+BF FP+A BF BF+A                         FP+A                           BF+A
2000 6,090.00 7,035.00 5,440.00 7,155.00 7,065.00 � �� 0 � ��0
2001 6,075.00 6,315.00 6,106.70 6,900.00 7,020.00 � �� 0 � ��0
2002 6,973.50 7,174.60 6,836.00 7,857.10 7,529.10 � �� 336.0 � ��336.0
2003 5,661.40 6,137.60 6,071.40 6,719.60 6,904.80 � �� 803.6 � ��763.4
2004 6,214.30 6,267.90 6,160.70 6,375.00 6,321.40 � �� 195.0 � ��180.0
2000 4,760.00 6,012.80 5,459.70 10,248.30 9,840.30 �� 0 �� 0 �� 0 ��0
2001 3,790.50 4,482.00 4,824.00 4,648.50 5,136.00 �� 30.0 �� 0 �� 58.0 ��0
2002 7,623.80 7,728.60 6,842.90 8,752.40 8,628.60 �� 114.3 �� 0 �� 223.8 ��0
2003 5,904.80 6,442.90 5,185.20 6,895.20 6,783.10 �� 245.9 �� 81.7 �� 453.5 ��78.8
2004 6,402.00 8,450.90 6,098.50 8,966.50 8,572.50 �� 1,595.2 �� 271.4 �� 2,400.0 ��261.9

�� !

��

�� ! �� !"#$%&

�

�

�

�

�

�

�

�
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�� !"# 2005��1� �� 14�

� 4  2003-2004�� !"#$%&'

� 5   2004�� !"#$%&'()*

�� !"#$%&'()

�� ! BF+A FP+BF FP+A BF BF+A

03.06.20 0.8891 0.1939 0.2377 0.5445 0.1608

03.06.30 1.4873 0.4389 0.4992 1.1162 0.4851

03.07.10 2.7136 1.187 0.9632 2.4949 0.9814

03.07.20 3.814 1.5862 1.3825 3.1458 1.3319

03.07.30 4.5344 2.1634 1.5809 4.939 1.9128

04.06.10 0.0318 0.039 0.0334 0.0306 0.0338

04.06.20 0.6246 0.4614 0.2475 0.2087 0.0589

04.06.30 1.2816 1.1463 0.7645 0.6111 0.7048

04.07.10 2.5475 2.4576 1.7186 1.4387 1.8893

04.07.20 3.1522 2.913 2.0308 1.7794 2.1801

04.07.30 3.8519 4.1173 2.6899 1.9123 2.3439

04.08.10 3.0276 3.0239 3.0131 2.1098 2.238

�� ! 6.1 6.2 6.3 7.1 7.2 7.3 8.1 9.19

�� !" 8.8 17 18 19.3 21 23.5 27.1 45

BF+A �� ! cm 8.3 14.2 18.2 26.3 18.7 15.9 13.6 21.2

�� cm 73.3 240.9 327.6 508.2 392.1 372.5 368.6 954.9

�� !" 8.1 11.3 17.7 19.5 22 24.5 27.2 49.2

BF �� ! cm 8.4 14.2 16.9 32 25.2 18.3 15.1 21.2

�� cm 68.1 160.2 299.8 624 554.8 447.9 410.7 1042.1

�� !" 8.4 12.7 18.5 20.6 23.3 26 28.8 45

FP+BF �� ! cm 8.1 9.8 15 27 25.8 24.7 21.5 24.8

�� cm 68 124.8 277.9 556.2 602.1 642.2 619.2 1116

�� !" 6.8 11 13.7 16 18.5 26 29.2 35.5

FP+A �� ! cm 7 10.3 11.4 24.2 16.4 16.1 14.6 12

�� cm 47.7 113.6 156.2 386.7 303 419.4 426.3 427.4

�� !" 7.2 9.5 13.5 17 18.5 23 27.1 39.7

FP �� ! cm 7.3 8.6 11.2 25.2 19.4 17.6 15.7 17.5

�� cm 52.6 81.7 151.2 428.4 358.9 404.8 425.5 694.8
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

� 2 2004�� !"#$%&'()

� 3  2004�� !"#$%&'(

2.2 ��

� 6  �� !"#$%(� /��)

��a. �� !�1.00 �.kg-1� b.���5.00�.kg-1�c.�� 3.50 �.kg-1

�� !"#$%&�� !"#$%&'()*+95%�� !"�� !"#$%

� 1  2003�� !"#$%&'()

FP FP+BF FP+A BF BF+A FP+A BF+A

2000 6,090.00 7,035.00 5,440.00 7,155.00 7,065.00 0 0

2001 6,075.00 6,315.00 6,106.70 6,900.00 7,020.00 0 0

2002 6,973.50 7,174.60 6,836.00 7,857.10 7,529.10 1680 1680

2003 5,661.40 6,137.60 6,071.40 6,719.60 6,904.80 4,018.00 3,817.00

2004 6,214.30 6,267.90 6,160.70 6,375.00 6,321.40 975 900

2000 4,760.00 6,012.80 5,459.70 10,248.30 9,840.30 0 0

2001 3,790.50 4,482.00 4,824.00 4,648.50 5,136.00 105 203

2002 7,623.80 7,728.60 6,842.90 8,752.40 8,628.60 400.05 783.3

2003 5,904.80 6,442.90 5,185.20 6,895.20 6,783.10 1,269.15 1,981.25

2004 6,402.00 8,450.90 6,098.50 8,966.50 8,572.50 6,940.20 9,709.50

�� !
��

�� ! �� !"#$%&

�
�
�
�

�
�
�
�
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�� !"# 2005��1� �� 14�

�� �� !"#$%&'()*+�� !"#$%&'()*���� !" +�� 

�� �FP�� �� !"+�� !�FP+BF�� �� !"+�� !�BF�� �� !"

+�� !"#+�� !"�FP+A����� !"+�� !+�� !"�BF+A�� �

�� !"#$%&'(�� !"#�� !"#$%&'()*+,-./012���

�� !"#$%&'( 90%�� !"�� !"#$%&'(�� !"#$%&'(

�� ��� !"+�� !"#�FP�� �� !"+�� !�FP+BF�� �� !"+

�� !"# +�� !"�FP+A�� �� !"+�� !�BF����� !"+�� 

� +�� !"�BF+A�� �� !"#$%&'!()*+,-.�� !"#$%&'

�� !

2.3 �� !"

2000�2004�� !"#$%&�� !"#$%& 7��� !"#$%&'(��

�� +�� !"#�FP��� !"#$,�� !"#$+�� !"#�FP+BF���

�� !"#+�� !+�� !"#$�FP+A���� !"#$+�� !"#�BF��

�� ! +�� ! +�� !"#$�BF+A��� 

�� !"#�� !"#$%&'()*+(,-. /01234456�� !"

�� !"#$%�� !"#$%&'()*+,-"./012�� !"#$%&'(

�� !"#$%&�� !"#$%�� !"#$%�� !"#$�� !"#$%&

�� !"#$%&'(

�� !"#�� !"#$%&'�FP+A���BF+A��� !"�� !"#$%

�� !"#$%&&'(�� !"#$%&'()*+,-./0123456��FP��

�BF���FP+BF��� !"#$%&'()*'+,-."/01123�� !"#$%

�� !"#$%&�� !"#$%&'()*+,-./0

� 7  �� !"#$%�� /�� 

�� !"#$%&'()

�� 5-10 ��
�(��)

FP FP+BF FP+A BF BF+A

2000 826.8 5,607.40 2,327.60 3,226.90 1,639.90 952.2
2001 1078.4 42,841.00 37,382.00 14,775.00 6,884.00 6,498.00
2002 959 18,828.00 11,884.50 4,837.50 2,056.50 1,501.50
2003 982.2 50,164.30 41,105.40 9,273.20 10,580.40 5,266.10
2004 611.8 761.7 479.9 139.3 302.1 75.8
�� 891.6 23640.5 18635.9 6450.4 4292.6 2858.7
2000 775.4 12,058.50 11,886.50 13,305.00 723 1,036.50
2001 879.3 5,775.00 3,753.00 2,304.00 2,665.50 471
2002 777.2 11,697.70 8,969.60 3,527.10 4,248.00 1,554.30
2003 664.9 2,321.60 852.9 565.4 552.6 237.9
2004 1028.8 22,876.20 20,761.90 752.4 5,204.80 557.1
�� 825.1 10945.8 9244.8 4090.8 2678.8 771.4

�
�
�

�
�
�
�

�
�
�
�
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

�� !"#$%&'()*+,-��� !"#$ 18�27%��� !"#$!%

�� !"#$%&'()*

2.4 �� !"#

2004���� !"#$%&'()*��8��� !"#$%�� !"�� !"

�� �� !"#$%&'()*+�� !"#$%&'()*+,-.�� !"#$

�� !"#$�� !"#$%&'�� !"#$%&'()*+�� !"#$%��

�� !"#$��%&'�()*+,-./0123

� 8  2004�� !"#$%&'()*"+,-./0  (����� /��)

2.5 �� !

�� !"#$%&'(�� !"#$%&'()*+,-./0123�� 9���

�� !"#$%&�FP+A���BF+A��� !"#$%&'��BF+A��� !"#$

�� !0.75o��� !" 0.79o��� !" 0.74o��FP+A��� !"#$%& 0.74o�

�� !"0.72o��� !" 0.74o��� !"#$%�FP���FP+BF���BF��� !

�� !"#��FP��� !"#$0.27o��FP+BF��� !"#$0.24o��BF��� 

�� !0.22o��� !"#$�� !"#$%&'()*+,-./0�� !"#$

�� !"#$%&'�� !"#$%&�� !"#$%&�� !"#$%&'()�

�� !"�� !"#!"$%&'()*+,-./0%123�� !"#$%&'(

�� !"�� !"#$%&'�� !"#$�� �� !"#$%&

� 9   �� !"#$%&'()�� !

�� �� �� ! �� ! �� !"# �� !"#
� � � � � � � � � � � � � � �

BF+A 180 180 72 124.3 26.8 37.5 90.9 9.2 202.9 215.2 36.1 240.4 0.8 0.9 14.6
BF 180 180 72 118.4 25.5 33.6 88.7 7.9 222.8 207.1 33.3 256.4 6.3 5.7 130.7
FP+BF 180 180 72 108.2 19.1 27.2 66.9 5.6 188.9 175.1 24.7 216.1 24.7 16.8 485.2
FP+A 277.5 153 0 84.8 13.2 18.1 48 4.9 87.2 132.7 18.1 105.3 1.1 1.4 18.4
FP 277.5 153 0 74.9 16 22 56.6 6.9 107.7 131.5 22.9 129.7 30.7 19.2 534.2

�� ��
� � �

� � � � � �

BF+A 2000 0 0 0 0 0 0
2004 -25 29 -26.8 30 -24.7 28.9

FP+A 2000 0 0 0 0 0 0
2004 -25.3 28 -24.6 27.4 -25.7 27.7

FP 2000 0 0 0 0 0 0
2004 -32.7 33.7

FP+BF 2000 0 0
2004 -26.6 32

BF 2000 0 0
2004 -25 28
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�� !"# 2005��1� �� 14�

3 ��

�� !"#$%&�� !"#�� !"�� !"#$%&'�� !"#$%&

�� �� !"#$%&'()���

1��� !"#$%&'()*+,-.�� !"�� !"#$%&'()*+,

�� !�� !"#$%&'()*+

2��� !"#$%&'()*+, -$./0�� !"#$%&�� !"#$

�� !"#$%&�� !�� !"#$%&'()

3��� !"#$%&'()*&+,-./

4 ��

�� !"#PPI/PPIC�� !�� !"#$%&'()*+�� PPI/PPIC�� 

�� !"#$%&'()*+,-(./0

�� 40��

�� !"#$%&'()

� 3��� !"#$%&'()�� !� 4��� !"#$%&'(�)*+

� 5�6��� !"#$%&'�� �� !�� !"#�� !"#$
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Effect of combined use of potash with micronutrients on 

yield and quality of local rice in Tianjin 
  

—by Zhou Yimin, Liu Zuo, Zhu Jinghua, Wang Defang, Wang 
Zhengxiang et al. 

 
(SFI, Tianjin Academy of Agricultural Sciences) 

  
Experiments on rice showed that application of N, P, K, Zn, and Mn 
increased yield and yield components, improved rice quality, and 
produced great economic benefit. 
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

�� !"#$%&'()*+,!-./012

�� 1 �� 2 �� 1 �� 1 �� 1

�1�� !"#$%&' �� 300192�

   2�� !"#$%&'

����� !"#$%&'()*+,-./012345��

����� !"#$%&'()*+,-12.5 ���� !" 3.34%�

�� !"1���� !"#$%&'()*+109�� �� !20.

8%��� !"#$%&'() *+,-#160���� !"#$%

�� !"#$%�� !��� !"#$%&'()�� !"#$%&'()*+,-

�� !"#$%&'()*+,-./�� !"#$%&'(

�� !"�� !"# �� !"#$%& �� !"�� !"�� !"#$%&

�� !"#�� !"�� !"�� !"#$%&'()�*�� !"#$%&'(

�� !"#�� !"#$%&'()*�� !"#$%&'()*+,-�� !"#

�� !"#$%&'()*+�� !"#$%&'()*+,-./�� !"#$%&

�� !"#$%&'()*+,-./0�12345+678"9:;

1. �� !"
1.1�� !"#$

�� !"#$%&'()*+,-.�� !"5.8���2003�5�20�� !10

� 20�� !�� !"#$%&'( 1��� !""#$%&'�� !"#$%��

�� !"#$%&'()������ !"#$%&'()*+,-./�� !"#$

�� !"#$%&'()*+,-./012�� !"#$%

� 1 . �� !"#$%&'()*(�� /��)

1.2�� !"#$

�� !"4�� !4�� !�� !"#$%&'()*+,�� !"#$%&

�� !" 2�

� 2  �� !"#$%&'()

�: �� ! 240�� !������ !"#�� !"

�� !"#$%&' 2�� !"#

pH OM Ca Mg K N P S B Cu Fe Mn Zn
7.6 0.8 2706.4 949.6 147.5 3.8 37.45 87.2 3.3 3.75 53.55 8.4 3.15

�� ! N�� / � P2O5 �� /� K2O�� / � ZnSO4 �� / � Mn
NP
NPK
NPKZn
NPKZnMn

13
13
13
13

8
8
8
8

4
4
4

2
2 0.5%MnSO4
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�� !"# 2005��1� �� 14�

2. �� !"
2.1 �� !"#$%&'()*+,-./0123

�� !"#�7�� !�� !"#$%&'�� !"#$%&'()*+,-�

�� !"#$%&'()*+,�� !"#$%&'( 3�

�� !"#$%&'()�� !"#$%&�� !"�� !"#$%&'()

�� !"#$%&'�� !"#$�� !"#$%&'(�� !"#$%&'�� 

�� !"#$%&'(�� !�� !"#$%&'�� !"#$%&'()*+,*

���� !"#$%�� !"#$%&'()*+,- 12.5 ���� !" 3.34%��

�� ! 1���� !"#$%&�� !"#$ 80%�� !"#$�� !"#!$

���� !"#$%&'(�� 2-6�

� 3  ������ !"#$%&'()*+,-

2.2�� !"#$%&'()*+,

�� !"#$�� !"#$%&'()*+634�� �� !"#$%&'(109

�� �� 20.8%��� !"�� !

� 4.�� !"#$%

���1.6 � /��   K2O�2.30 � /�� �� 1.70 � /��  �� 2� /��

LSD(0.05)=30.0   LSD(0.01)=40.1

�� !"#$%&�� !82�� �� 15.6%��� !"#$%&'()*42

�� �� 8.0%��� !"#$%&'()*+,-./01234�� !"�� !

�� !"�� !"#$%&'()*+,-./0�� !"#$%&'(�� !"#

58~160 ���� !"

2.3 �� !"#$%&'()*+,-./0

�� !"#$%&'(�� 5���� !"�� !"#$%&'()*+,-./

�� !"#$%&'()*+,!-./012

�� �� �� �� �� �� !"#

�� ! �� �� % �

NP 105.2 16.1 139.9 6.36 24.65 31.20

NPK 104.8 16.5 140.4 4.20 25.10 31.90

NPKZn 103.4 16.6 143.5 3.97 25.23 32.65

NPKZnMn 106.7 16.9 152.4 3.02 25.65 34.20

��         �             � �� !
�� /� �� % ��

�� / � � / �

NP 59.7 64.8 64.0 63.4 63.0 525a 0 0

NPK 66.7 69.0 69.3 67.1 68.0 567b 8.1 58

NPKZn 71.7 75.7 72.4 71.4 72.8 607c 15.6 118

NPKZnMn 74.2 73.8 75.7 80.5 76.1 634cd 20.8 160
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

�� !"#�� !"#$%&'(�� !"#$%&'()*+,-./01�� !

�� !�� !"#$%&'()*+,-./0!123456

� 5 �� !"#$%

3. ��

�� !"##$%&'()*+,-./0123456789:;<�� !���

�� !"#$%&'(�� !"#$%&'()!*+,-./012345�� !"#

�� !�� !�� !"#$�� !"8.1%~20.8%��� 58~160���� !"

�� !"#$%&'(�� !"#$%&'()*+,-./01�� !"#$%&'(

� 1��� !"#$%&'()*+'(,#-.

� 2�3��� !"#$�� !"#$ 80%�� �� !"#$%&'()*+,-.

�� 3�4�5�6� 37��

�� ! �� �%� �� �%� �� �%� Zn �� /�� 

NP 2.47 81.47 8.58 13.5

NPK 2.46 80.16 8.70 16.5

NPKZn 2.32 80.14 8.68 15.8

NPKZnMn 2.54 80.82 8.58 14.4
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�� !"# 2005��1� �� 14�

3 ��

�� !"#$%&�� !"#�� !"�� !"#$%&'�� !"#$%&

�� �� !"#$%&'()���

1��� !"#$%&'()*+,-.�� !"�� !"#$%&'()*+,

�� !�� !"#$%&'()*+

2��� !"#$%&'()*+, -$./0�� !"#$%&�� !"#$

�� !"#$%&�� !�� !"#$%&'()

3��� !"#$%&'()*&+,-./

4 ��

�� !"#PPI/PPIC�� !�� !"#$%&'()*+�� PPI/PPIC�� 

�� !"#$%&'()*+,-(./0

�� 40��

�� !"#$%&'()

� 3��� !"#$%&'()�� !� 4��� !"#$%&'(�)*+

� 5�6��� !"#$%&'�� �� !�� !"#�� !"#$
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Balanced fertilization on tomato, cucumber and eggplant 
  

—by Sun Kegang, Li Bingqi, Jin Hui, Yang Zhanping 
 

(SFI, Henan Academy of Agricultural Sciences) 
 
 Potash experiments on vegetables indicated that rational 
application of N-P2O5-K2O for tomato, cucumber and eggplant is 
30-20-20 kg/mu.  
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�� !"# 2005��1� �� 14�

�� �� !"#$%&'()*+,-./

��    ��    ��   �� 
�� !"#$%&'()*+,-�� 450002

����� !"#�� !"#$%&'()�� !��� !

�� !"# 30�20�20 �� /���� !"# 8645�� /����

�� !"#$%30�20�20 �� /���� !"#4015�� /���

�� !"#$%&30�20�20 �� /���� !"#6201�� /��

�� ���    ��    ��     ��

�� !"#$%& '()*+,�� �� !"#$���� !"#�� !"

�� !�� !"#$��� !"#$%&'()�� !"#$�� !"#$%&'(

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-./01�� !"#�� !"#$%&'()*

�� �� !"�� !"#$%�� !"#$!%&''()*�� !" 80�� 
�� 20���� !"#$%&'()*+,�� !"�� !"�� !"#$%!

�� !"#$%&'�� !"#$%&'()*+,-./0123(�� !15��)�
�� !"#$%&'(�� !"#$%&'()*+�� !"#$%&'�� !"#

�� �� !"#$%&�� !"#$�� !"�� !"#$%&'(�� !"#

���� !"#$%&'()*+(PPIC�� !")�� �� !�� !"#$%&'

�� !"#$%&'()*+,

�  �� !"
1.1�� !"#�� �� !"#$%&'()*+,�� !"#$% 1��� 

���� !"#$%&'( 6���� !�"#$�� 30�� / ���� 20 �� /

���� 6�� !N�P205�K20�� !"��� 30�� /����20�� /���

� 0�� / ���� 30�� /���� 20�� / ���� 5�� /���� 30�� /��

�� 20�� /����10�� /���� 30�� /����20�� /����15�� /��

�� 30�� /���� 20�� /����20�� /���� 30�� / ����20�� /

���� 25�� /���� !20�30�� !��3���� !"#$�� !"#$

�� !�� !"#$%&�� !"#$%&'()*+",-./0�� !"#$%

�� �� !"#$%&'()*+,-./0

� 1�� !"#$%&

�� �� !"#$%&'()*+,-./

�� pH �� % �� % �� (�� /��) �� (�� /��) �� (�� / ��)
�� 8.1 1.4 0.80 80.5 10.3 80
�� 7.9 1.3 0.78 78.3 9.8 70
�� 7.6 1.4 0.67 70.1 8.9 65
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

1.2 ��  �� !"�1��� !"�� 30�� / ���� 20�� /���2��� 

�� �� 30�� / ���� 20�� / ���� 20�� /���� !"#$%&'(��

�� !"#$%$&'()�� !"#$%&'() 1�45�� !

1.3 �� !  �� !�� �� �� �� �� !"#$%&'()*+,-

�� ��� !"#$%&'(��� !"#$�� !"#$��� !"#$%&'

�� !"#$%&'()*+,�� !"#$%&'()*

2  �� !"#$%&'(

2.1. �� !"#$%#&'(

2..1.1�� !"#$%

�� �� !"#$%&'()*�� !"#$%&'()*+,- !./0)*

�� !"#�� !"# 0.99�� 

Y =  6479.25 + 175.349 K -3.696 K2

       F�� 78.35�R� � � � 0.9906

�� !"#$%&'()'*23.72�� /���� !"8559�� /���� !"

�� 23.12 �� /���� !" 8557.7�� / ��

2.1.2. �� !"#$%#&'()*+,

�� 2�� !"#$%&'()*+N30P20K20 �� !" 8645 �� /� ��� !

4129 � / � ��� !" 4322� / � ��� !"#$% 5%�� !�� !"#$%

�� 1%�� !"�� !"#$ 1%�� !�� N30P20K20 �� !"��#�� !

�� N30P20K25 �� !"#2�� 8521�� /� ��� !"2� 4056� /� ��� 

� 2� 4261 � /� ��� !"# 5 �� /� � 20 �� /� �� �� !"#$%��

�� !"#$%&'()*+)*,�� !"#25 �� /� �� !"#$%&�� 

�� !"#$% 20 �� /�� !�� �� !"#$%&'(N30P20K20 �

� 2   �� !"#$%&'()

�� !"#$%�� ! 2004�� �� 4000�� /���� 
�� !(�� /�) ��       ��    �� !"#   �� !
N P2O5 K2O �� /� 5% 1% �� % �� �� �� �� ! �� 
30 20 0 6429 f E 2216 25.6 3215 150 3065 1064 21.4
30 20 5 7372 e D 1273 14.7 3686 161 3525 604 22.9
30 20 10 7871 d C 774 9.0 3936 172 3764 365 22.9
30 20 15 8106 c B 539 6.2 4053 183 3870 259 22.1
30 20 20 8645 a A 0 100.0 4323 194 4129 0 22.3
30 20 25 8521 b A 124 1.4 4261 205 4056 73 20.8
LSD 0.05 =119.95 LSD 0.01= 170.6 ���� /�� N 3.0�P2O5 3.0�K2O 2.2��� 0.50
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�� !"# 2005��1� �� 14�

2.2. �� !"#!$%&

2..2.1�� !"#$%

��3�� !"#$%&!'()*+,-./#$&!0123)*45+,6��

�� ! 0.99�� 

 Y =  2782.6 + 102.0868 K -2.224K2

       F�� 88.89�R � � � � 0.9917

�� !"#$%&'()'*22.9�� /���� !"3953.8�� /���� !"

�� 21.9 �� / ���� !" 3951.6/ ��

2.2.2. �� !"#!$%&'()*

�� 3 ����� !"#$%&' 1%� 5%�� !"#$�� !"#$%&'

N30P20K20 �� !" 4015�� / ���� ! 1814 � / � ��� !"#$ 2008� / � �

�� !"#$%5%�1%�� !��N30P20K20 �� !"��#�� !"#$N30P20K25

�� !"# 2�� 3899�� /���� !"2�1745� /���� !2� 1950� /� �

�� !"#$% 5%� 1%�� !"#�� !"# 5 �� / � � 20 �� / � �� �

�� !"�� !"#$%&'()*+,-+,.�� !"#25 �� /� �� !"

���� !"#$%&'( 20 �� /�� !�� �� !"#$%&N30P20K20 �

� 3�� !"#$%&'

2.3. �� !"#!$%&

2..3.1�� !"#$%

��4�� !"#$%&!'()*+,-./#$01�2)*34+,5�� !

�� 0.99�� 

 Y =  5040.6+ 110.349K -2.846K2

       F�� 82.549��� !" 0.9910

�� !"#$%&'()'*19.3�� /���� !"6110.4�� /���� !"

�� 18.6 �� / ���� !" 6108.7�� / ��

�� �� !"#$%&'()*+,-./

�� !"#�� !"#$% 2004�� �� 3000�� /���� 
�� !�� /�� ��        ��     �� !"#     �� !
N P2O5 K2O �� /� 5% 1% �� % �� �� �� �� ! �� 
30 20 0 2829 f F 1186 29.5 1415 150 1265 549 9.4
30 20 5 3155 e E 860 21.4 1578 161 1417 397 9.8
30 20 10 3596 d D 419 10.4 1798 172 1626 188 10.5
30 20 15 3800 c C 215 5.4 1900 183 1717 97 10.4
30 20 20 4015 a A 0 100.0 2008 194 1814 0 10.3
30 20 25 3899 b B 116 2.8 1950 205 1745 69 9.5
LSD0.05=53.15 LSD0.01=75.6         ������� -1�N 3.0�P2O5 3.0�K2O 2.2��� 0.50
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

2.3.2. �� !"#!$%&'()*

�� 4 ����� !"#$%&' N30P20K20 �� !" 6201 �� /� ��� !"

2907 � / � ��� !"#$ 3101 � / � ��� !"#$% 5%� 1%�� !�� 

�� !N30P20K25 �� !"#3�� 5977�� /� ��� !"3� 2784� /� ���

��3�2989� /� ��N30P20K15�� !"#1% �5%�� !"#$�� !"#$

�� 5% � 1%�� !"#�� !"# 5 �� / � � 20 �� / � �� �� !"#

�� !"#$%&'()*+,-+,.�� !"#25 �� /� �� !"#$�� 

�� !"#$% 20 �� / �  �� �� !"#$%&'N30P20K20 �

� 4  �� !"#$%&'

3.�� �� �� !"#$%&'(
�� 5 �� �� !"#$%&'()*+,-./0123�� !"#$%&'

�� !""#$#%&�� !"#$%&'() 60�� !"�� !"�� �� 

�� !"#�� $%&'()16.6%�46.2%� 25.9%��� !"#$%&' 52.7 �

��63.2��  62.5�� �� !"#3699��2001�� 3036���� !"#3505

��1807�� 2842 ��

� 5  �� �� �� !"#$%&'()*+,-

�� !"#�� ! 2004�� �� 3000�� / ���� 
�� !�� /�� ��       ��     �� !"#     �� !
N P2O5 K2O �� /� 5% 1% �� % �� �� �� �� ! �� 
30 20 0 5043 e E 1158 18.6 2522 150 2372 535 16.8
30 20 5 5552 d D 649 10.4 2776 161 2615 292 17.2
30 20 10 5796 c C 405 6.5 2898 172 2726 181 16.8
30 20 15 6037 b B 164 2.6 3019 183 2836 71 16.5
30 20 20 6201 a A 0 100.0 3101 194 2907 0 16.0
30 20 25 5977 b B 224 3.6 2989 205 2784 123 14.6
LSD 0.05 = 66.5           LSD 0.01 = 94.7          ���� /�� N 3.0�P2O5 3.0�K2O 2.2��� 0.50

�� ��    �� (�� / �) ��            �� 1�� �� �� �� �� ��
N P2O5 K2O (�� / �) �� % K2O�� � / � � �� 

�� �� 30 20 0 6344 - 3172 150 3022 20
�� 30 20 20 7399 1054 16.6 52.7 3699 194 3505 18 5
�� �� 30 20 0 2738 - 1369 150 1219 8

30 20 20 4002 1264 46.2 63.2 2001 194 1807 9 5
�� �� 30 20 0 4823 - 2412 150 2262 15

30 20 20 6073 1249 25.9 62.5 3036 194 2842 15 5
��������� -1�N 3.0�P2O5 3.0�K2O 2.2��� 0.50��� ! 0.5��� 0.5
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�� !"# 2005��1� �� 14�

4 ��

4.1.�� !"#$%&'()*+,-��� !"#$%&'()*+,-�� !

�� �� !"#$%&

4.2�� !"#$%&'(2216 �� /���� !"#$�� !"# 8645 �� /

���� !"#$%!& 23.7 �� /���� !" 8559�� / ���� !"#$%!

��23.1 �� / ���� !" 8557�� / ��

4.3�� !"#$%&'(1186 �� /���� !"#$�� !"# 4015 �� /

���� !"#$%!&22.9�� /���� !"3953.8�� /���� !"#$%!

��21.9 �� / ���� !" 3951.6/ ��

4.4. �� !"#$%&'( 1158�� /���� !"#$�� !"# 6201�� /

���� !"#$%!&19.3�� /���� !"6110.4�� /���� !"#$%!

� 18.6 �� / ���� !" 6108.7�� / ��

�� !

1.�� !"#$%�&'(")�� !�� !"#�� !"#$%1997

2.�� !"#$�� !"#�� !"#

3.�� !"#$%&�� !"#�� !"#$%.

�� �� !"#$%&'()*+,-./

�� 13��

1��� !�� !�� !"#$%&'�� !"#1986��P194,175,185,163.

2��� !"#$%�� !"�� !"#�� !"#1982��P587�216�217�

     161�52 � 55�108�588�614� 619�177�215�

3��� !�� !"�� !"#$%&'()*+�� !"#$1992�No2,P12.

4���� �� !"#$%�� !"#$%&'()*+,1990 � 4��P139�

5��� !�� !�� !"#$�� !"#1992 � 7��P94�75�76�

6��� !�� !"#$%&'()�� !�"#$%&'�� !"#�� !

      �� !1999� 7��P108�



钾磷研究所（美国）系列期刊《BETTER CROPS》中文版专刊《高效施肥》2005年第 1期 总字第 14期 
 

Effect of balanced use of NPK fertilizers on yield of radish 

and nutrient use efficiency 
  

—by Duan Yu, Tuo Debao, Zhao Peiyi 
 

(Institute of Plant Nutrition and Test, Inner Mongolia Academy of 
Agricultural and Animal Husbandry Sciences) 

 
 This paper investigated the effect of potash on carrot in chestnut 
soil in Inner Mongolia. The application rate of potash for maximum 
yield was 10.7 kg K2O /mu. The N, P, and K use efficiencies were also 
calculated.  
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�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

�� !"#$%&'()*+,-.

�� !"#$%&

��     ��      �� 
�� !"#$%&'()*+,-./0�� !"010031

����� !"#$%&'()*+,-./0123456��

�� !"#$%&'�()*#%&'�+�� !"#$%&'�(

�� �� !"#$%&'!(�� !"#$%&'#%&(�� 

�� !�"#$%�� !"#$%"&10.7�� /���� !"#

��� !"#$�� 1000�� !"#$%&'()N 3.76�� 
�� P2O51.81�� �� K2O 6.16�� ���N��� !"#$

53.4%����P2O5��� !"#$ 32.1%����K2O��� !" 48.1%-104.6%�

�� !"#$%& !'"()*+

�� ���  ��  �� �� !"

�� !"#$%&'()*+,-./01�� !"#$150�� �� !"#$
�� !"�� !"#$%&'()�� !"#$%&'()�� !"#$�� !"

���� !"#$%&'()*+�� !"#$%$&'()*�� �� !"#$%

���� �!"�#$%&'(�� !"#$%&1994�� !"#$�� !"7000
�� /���� !"#$%3500�� /���� !"#$%&'()*+,-�� !"

���� �� !"#$%&'()�� !"#$%&�� !"#$%&'()*+,

�� !"#�� !"#�� !�� !"#$%&�� !"#$%&'()*+��

�� !"#�� !"#$%&'()*+,-.

1  �� !"#$
�� !"#$%&'()*+,-.�� !"�#�� �� !"�� !"��

�� !" 3333�� /�� !�� !"�� !"#$%&' 1�

� 1  �� !"#$%

�� 7�� !�� !"�� !"�� ! 30 �� (7.5 �� 4�)��� 2

� 2  �� !"#$%&'()

�� !"#��� !"#N 46%��� !"�#P2O5 47%��� !"�#K2O 60%�

�� �� pH OM Ca Mg K N P S B Cu Fe Mn Zn
%        �� /�

ATT/W/01 �� 8.55 0.65 2179.3 273.1 101.25 14.35 15.6 2.55 1.45 2.75 14.5 16.2 3.4

        �    � PK2 NK2 NP NPK1 NPK2 NPK3 NPK4

�� !
N 0 9 9 9 9 9 9

�� /� P2O5 6 0 6 6 6 6 6
K2O 8 8 0 4 8 12 16
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�� !"# 2005��1� �� 14�

�� !"#$%&'(

�� !"#$%&'(�� �!"#$�� !"

2 �� !"#$
2.1 �� !"#$%&'#()*

�� ! 5� 5�� !9 � 13�� !�� !"# 3�

 � 3        �� !"#$%&'

��N3.0� /�� P2O53.0� /�� K2O2.5 � /�� �� 0.6� /�� 

�� !"#$%&NPK2�NPK3 � NPK4 �� !"NP�NK2�PK2 �� !"#$

�� !NPK2�� NP�NK2� PK2 �� !"#$%&'(�� !"#$NPK2�� 

�� !�5606.7�� /���� !3299.7� /��NPK2�� !"#$%&�� N��

1151.7�� /����P2O5 ��847.2 �� /���� K2O��762.2 �� / ���� !"

� 25.8%�17.8% � 15.7%��� N�� !" 128�� �� 74���� P2O5 ��

�� 141.2�� ��81.7���� K2O�� !"95.3�� �� 54.7���� !

�� !"#$%&'()

2.2 �� !"#$%&!'()

    �� !"#$%&� '()�

��K2O�� !"#K1�125.0�� �

�72.5��K2 �95.0�� ��54.5��

K3 � 58.9�� �� 32.8 ��K4 � 38.8

�� ��20.8 ���� !"#!$%

�� !"�� !"�� !"#�

Y=4862.3+142.36X-6.6369X2  R2=0.98�

�� !"#$%"&�10.7�� /���

�� !"# 5625.7 �� /���� !

�� !"#$%& !'()*+�� !"#$%&10.4�� /���� !" 5625�

� / ��

2.3 �� !"

�� !"#$%& 5�� !"#$%&'(&)*+,�-+./0�� 4�

�� !"#$%&'()*+,-.�� !"#$%&

��
�� !      �� !" ��          �� ! �� ! �� ! �� 
�� / �� 5% 1% % �� / � % � /� � /� � / �

NPK2 5606.7 a A 81.0 762.2 15.7 3364.7 65.0 3299.7
NPK3 5553.3 a AB 81.0 707.2 14.6 3331.7 75.0 3256.7
NPK4 5466.7 ab ABC 79.9 618.9 12.8 3278.7 85.0 3193.7
NPK1 5346.7 bc BC 82.8 500.6 10.3 3207.7 55.0 3152.7
NP 4846.7 c C 86.9 762.2 15.7 2907.3 45.0 2862.3
NK2 4760.0 c C 76.2 847.2 17.8 2856.3 47.0 2809.3
PK2 4453.3 c C 84.6 1151.7 25.8 2673.7 38.0 2635.7



48

�� !"�� !�� !�BETTER CROPS��� !"�� !"# 2005�� 1� �� 14 �

� 4          �� !"#N�P�K�� !"#

���� !"�%�=�� !"#$ -�� !"#$/�� ! 100

�� 1000�� !"#$%&'()N3.66-3.81�� �� 3.76�� �� P2O5

1.73-1.95�� �� 1.81�� �� K2O5.66-6.84�� �� 6.16�� 

�4�� !"�PK�� !"#$%&�� �!"#$% 53.4%��NK2�� !

�� !�� !"#$ 32.1%�� NP�� !"#$%K2O�� !" 48.1%-104.6%�

�� !"#$%& !'"()*+

3 �� !"
1�� !"#$%&'()*+,$-./(*+,$0�� !"#$%&'�("

��

2�� !"#$%&'!(�� !"#$%&'#()*+,-.�� !"#$%

�� !"#"$ %&'()

3�� 1000�� !"#$%&'()N3.76�� ��P2O51.81�� ��K2O 6.

16�� ���N��� !"#$53.4%����P2O5��� !"#$32.1%����K2O�

�� !" 48.1%-104.6%��� !"#$%& !'"()*+

�� !��� !"#$%

�� !"#$%&'

               �� PK2 NK2 NP NPK1 NPK2 NPK3 NPK4

 �� N 0 9 9 9 9 9 9

 �� / ��
P2O5 6 0 6 6 6 6 6
K2O 8 8 0 4 8 12 16
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 �� !" N 0 0 0 0 53.4 0 0

 % P2O5 0 0 0 0 32.1 0 0
K2O 0 0 0 104.6 65.3 50.2 48.1
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"kg/ha
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