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9®���»ÍÎgJ��+¢º
â�G�
�Ý�fK��+¢º0£�À#�È�³'
x½��C
rf;G

��¤ï±��!|
Q���ÆÇD�FZ��
¦§+ÊË
ÐÑ0*fKÏ¹0µ¶\£ð
â�V���D¡èÆÇFG

1.11�·;
�þ
3�o'��;zÓ�fK[\+�Z|5�
©���
Ó���Dµ14F0Ç�����
s��×Dµ15FG

µ13e�·�KÙÄÀ��
ß�G

a�F�Yt·�Q
���D�HF���ß�%ú10

·�KÙa ß!�
D%F

C N P K Ca

Dötî
%F

�u 1.0 0.2 0.3

vu 0.3 0.1 0.1

wu 0.5 0.2 0.4

YtuQ 60 8–10 0.4–0.6 0.1–0.2 0.4–0.6 0.2–0.4

bÑuQ� 35 30–35 1.5 1.2 2.1 2.0

wu 80 5–10 0.7–1.0 0.2–0.3 0.5–0.7 1.2

-xuQ 55 15 1.4–1.6 0.5–0.8 0.7–0.8 2.3

yz\Q 40 16 0.6 0.2 0.3 1.1

¤!¤{ 50 17 1.6 0.8 0.2 1.6

|}~ 75–80 8 0.3 0.2 0.1 0.5

��~ 10 45 4.5 0.7 1.1 1.8
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µ14e��Èôõ�v�
|5��+©�+§\h�ZÒ
��
ß�G

N P K Zn S Si

F�§K��§\+�Z�©
���D�H��F

17.5 3.0 17.0 0.05 1.8 80

F�§K��§\�©
���D�H��F

10.5 2.0 2.5 0.02 1.0 15

F�§K���Z�©
���D�H��F

7.0 1.0 14.5 0.03 0.8 65

§\Ò
�ÙÕCß�D%F

1.10 0.20 0.29 0.002 0.100 2.0

�ZÒ
�ÙÕCß�D%F

0.65 0.10 1.40 0.003 0.075 5.5

Mg Ca Fe Mn Cu B

F�§K��§\+�Z�©
���D�H��F

3.5 4.0 0.50 0.50 0.012 0.015

F�§K��§\�©
���D�H��F

1.5 0.5 0.20 0.05 0.009 0.005

F�§K���Z�©
���D�H��F

2.0 3.5 0.30 0.45 0.003 0.010

§\Ò
�ÙÕCß�D%F

0.15 0.05 0.025 0.005 0.0010 0.005

�ZÒ
�ÙÕCß�D%F

0.20 0.30 0.035 0.045 0.0003 0.001
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NO
3

-
0.226 N 4.426 NO

3

-

NH
3

0.823 N 1.216 NH
3

NH
4

+
0.777 N 1.288 NH

4

+

CO(NH
2
)

2
 -urea 0.467 N 2.143 CO(NH

2
)

2
 -urea

(NH
4
)

2
SO

4
0.212 N 4.716 (NH

4
)

2
SO

4

NH
4
NO

3
0.350 N 2.857 NH

4
NO

3

P
2
O

5
0.436 P 2.292 P

2
O

5

Ca
3
(PO

4
)

2
0.458 P

2
O

5
2.185 Ca

3
(PO

4
)

2

K
2
O 0.830 K 1.205 K

2
O

KCl 0.632 K
2
O 1.583 KCl

KCl 0.524 K 1.907 KCl

ZnSO
4 
�

 
H

2
O 0.364 Zn 2.745 ZnSO

4 
�

 
H

2
O

ZnSO
4 
�

 
7H

2
O 0.227 Zn 4.398 ZnSO

4 
�

 
7H

2
O

SO
2

0.500 S 1.998 SO
2

SO
4

2-
0.334 S 2.996 SO

4

2-

MgSO
4

0.266 S 3.754 MgSO
4

MgSO
4 
�

 
H

2
O 0.232 S 4.316 MgSO

4 
�

 
H

2
O

MgSO
4 
�

 
7H

2
O 0.130 S 7.688 MgSO

4 
�

 
7H

2
O

(NH
4
)

2
SO

4
0.243 S 4.121 (NH

4
)

2
SO

4

SiO
2

0.468 Si 2.139 SiO
2

CaSiO
3

0.242 Si 4.135 CaSiO
3

MgSiO
3

0.280 Si 3.574 MgSiO
3

MgO 0.603 Mg 1.658 MgO

MgO 2.987 MgSO
4

0.355 MgO

MgO 3.434 MgSO
4 
�

 
H

2
O 0.291 MgO

MgO 6.116 MgSO
4 
�

 
7H

2
O 0.164 MgO

MgO 2.092 MgCO
3

0.478 MgO

µ15e���s�Ò�G
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CaO 0.715 Ca 1.399 CaO

CaCO
3

0.560 CaO 1.785 CaCO
3

CaCl
2

0.358 Ca 2.794 CaCl
2

CaSO
4

0.294 Ca 3.397 CaSO
4

Ca
3
(PO

4
)

2
0.388 Ca 2.580 Ca

3
(PO

4
)

2

FeSO
4

0.368 Fe 2.720 FeSO
4

MnSO
4

0.364 Mn 2.748 MnSO
4

MnCl
2

0.437 Mn 2.090 MnCl
2

MnCO
3

0.478 Mn 2.092 MnCO
3

MnO
2

0.632 Mn 1.582 MnO
2

CuSO
4 
�

 
H

2
O 0.358 Cu 2.795 CuSO

4 
�

 
H

2
O

CuSO
4 
�

 
5H

2
O 0.255 Cu 3.939 CuSO

4 
�

 
5H

2
O

Na
2
B

4
O

7 
�

 
5H

2
O 0.138 B 7.246 Na

2
B

4
O

7 
�

 
5H

2
O

Na
2
B

4
O

7 
�

 
7H

2
O 0.123 B 8.130 Na

2
B

4
O

7 
�

 
7H

2
O

B 3.230 B
2
O

3
0.310 B

�µ15.
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1 CTP Holdings Pte Ltd., Singapore; 2 International Rice Research 
Institute, Los Baños, Philippines.
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��	�T�

��hi)���+lcL�)��<0.5%���
x���hifm

��hi ¡j
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ÌB²�Í�·�Îc�2–4ÏÐf�ÑÒÍ
ÓÔ�ÕqT�Ö×��ØR
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­®B³�µÛ
�¬:Q��cà10áâã
áäãÏf�åÕqT��æQÍZR
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2.2� M��	
M��������

M1��¹Ð�+þ�
���ö����M
ò����¹Ð��ÑÒ��ÙÚuß@�
�u��
-��M����Ü����	

��PR

M���S2�H���&'

��Ytua�b0� 7
�uÙÚ���
cd�A-10,A-15f

hiÛM���

H��Ål^�)�¶±CaCO
3
�lx��

hXOlsen-P
Bray-1P����¯ò�æM�+
�L��ÙÁ�

M�	�g.

��hijM�klm
����±MnBCoEm
����hi��¼M�k^�h}�c����
Ûf��MnpC:lm

��
nC+��åMnBCoEm

M�¬� Olsen-P Bray-1 P (mg P/kg)

�	 <5 <7

Û 5–10 7–20

�! >10 >20
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M�OP�Üçè23�BC�Mn4)56
¬¯ÑÒò�¿7%8Rçè��y�91:
�
;¿hiÛ�)¬M�<�=>Mo?@
�<��u*+

�pC:cý1.8fR
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N�¬� AB�N(cmol
c
/kg)

�	 <0.15

Û 0.15–0.45

�! >0.45

2.3� N��	
N��������

N��<CD
89*<EFÛG�P;CRN
ò���CDH+ ���Iµ89;C
;<
��R6
uMo/�NHÙÚ�)���&
'RN��D#$%u¥J:
K$�R

N���S2�H���&'

��a�b0� 7LM\t^�] NOPQ
�RS��T0Uycd�A-10, A-17fV

L¯
nBC�+åNnBCoE�W�cT0
 UuXUWuY ZWu[ZWu \Z]
Wu^_W
�`WfQ���:�aR�

hiÛN���

H�lx��h�AB�Nhi���¯ò�L
�ÙÁ�

.�lx��h¼N�kÍ+�(�CbA+
c�°d�Q�AB�N�+eËÍZ(<0.2 
cmol

c
/kg)�Cfg�hi��h÷i½N�j�

+1oòj�R
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�	��3��������
S2£ÓÔ�¤ ÛQ�R

����S2��H���&'

��YZ��O 7�)T0Uy�ÉÊT�
��¥G2–4¦cdeA-10, A-19fR

��§¨���YtR

hiÛ���	

��	�©ªh

��0.6 mg Zn/kg:1 Nc�°�pH 4.8m
��1.0 mg Zn/kg:0.05 N£�m
��2.0 mg Zn/kg:0.1 N£�R

��	g.

��hiÛ)¬��+Å�m
����DÓÔ�����c�L�IR26fm
���pHc«¬we�p�7fm
��)����©ª�hi�´gwe�HCO

3
- |

 ���^­.�¥¦�ÛHCO
3

-| ���
�hiÛ��HCO

3
- | m

����«�G®uzuyu¯u°uM�)¬�
�����­®±õ²@m

����p+BCMn��¼½cMò�³T��
	fm

��¥¦�ÛM| ��c�T��C´�¥¦x
�fm
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��him
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t�hiu��
�xÅÆ�hiR

��Mu»)¬���hiR

«�weH��)¬���­®�&'

�«�we����pHh��a��D���
Î�����lD��)¬�R

��	�¼½¾B

�����¿À��¬��m
����é×��&^�2–4%¬t�ÁÂ�d�
cL�úa�Ã³20–40Ä¬t�fm

��n�çè�BC)�nR�D½Å���	�
�UÆ
�¥ÇúáäBC5–10áâZnc¢�
�u¬t�^Èt�f�^��¥Ç�ÏB³
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!BCÉË¢��m

���Ùçè�H��¸û;<�hi½Ür��
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oPC�pHh(>8)��¥¦R
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BC�nò�Í)¬�ÎÌ���	R��
pHhhi��ÌBì�B³h£)¬R¢�
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»�����Ô�-.R

hiÛ»��	

hiQ�»�	�©ª| �40 mg Si/kgh
c1Mc�x�pH 4�W/��f

»�	�g.

��]-��h^+0�t��hij»�k�
�m

��1�Û�»Å�m



64

���Ý·t¥2we���kl�Ü·����
hi)¬»�îïR

�»�T�

�34ì�x��Ý·t����¹@»�	
ÑoËýR

Ô�Q�»�	�hi

��5�^3ì��]-u6t��hm
����»�+Å��)�him
��� �t
n��ì�hiR

«�weH»)¬���­®�&'

«�G�<)¬»�+��

»�	�¼½¾B

����F³��78x�¥¦�Q¿7��³
»���1C()*x9��x��¥¦R

��klçè���Ü÷:�ò�Ckl´×÷�
�»�	�T��P����klc5–6%�»
�+f
�;È<c10%�»�+f�=�p
CR

��n�çè��MNnoE��3���BC�
��
nR

»�	�ëè

�6t���h^,-h�½ÜBC�»�z
��>�úáä1–3?R



65

BC$2»nò���@
»��	

��»�z�120–200áâãáä
��»�N�40–60áâãáä
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���+BC
^Nn���D°zì^Nzì�
���z­®��m



68

���+BCMn��lDz�)¬�c�¤�h
iÛÖ-M�zfR

z�	�T�

�z�lx��h�oËQ��.�hiÛ)
Bn
¥¦��÷EF�zR

Ô��z�hi

��+0n��u�¶/AB+l����x
l
xhim

���][*TUå÷�him
���z{^n��ºhm
��l£ö�+�n�u]-��¢�£hR

«�weHz)¬���­®�&'

«�Ghi��z�| Q��R

z�	�¼½¾B

��;<çè�BC)�n^klcB³^ýþf
<L�hiÛ�Q�zm

��n�çè�C�e�M�z^13–20%Ca)^¸�
�M�z^9–14%Ca_;�MÎR

Hz�	�ëè

z�	��L�ëè�

��A�z&�vBCÈtzc¼¹^��±f^
�z !n;���ëèéêm

����z��pHhi�BC©`cL��x
�
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Nhifm
�����hi�BC©ª��pHh
z�)¬
�m

��BCz�/vïPBCy^N�.�zò��
�f8����	m

��BC\®�ò��!�NaHCO
3
�¥¦�Hz

­®�²@;CR

2.9� ®��	
®��������

89;COP®R�®ò�Q²@N�­®�
��®��<¹Ð����ÅÆ�(�¤ æ
PQ��®\tS2R

®���S2��H���&'

a Q�\0�2U[�ÑQ�]\Wcd�
A-11, A-29fR

hi®��	

hi®�L�| vÍò�Q��®�

��<2 mg Fe/kgh�c�°�pH 4.8
��<4–5 mg Fe/kgh�DTPA-CaCl

2
�pH 7.3

®�	�g.

����x�ò��Fe2+�| �lm
���«�we��hi´g�kÅ�vcL��
)��Å��hifm
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��«�we��pHh¤�^�zhicL��
����£| ����®��Î 
­®�
lfm

��hiM®ì��cL����+B³MnÖ-
M�®�bfR

®�	�T�

��Û�u�z
¤���xhim
��)��Å��¤�
�z�lxhim
��C¤��¥¦�lxhim
����c*TU-���hiR

«�weH®�)¬�
­®�&'

«�G®�)¬����Fe3+�)��ÙÎ�
$Û·´g�ò��Fe2+��«�hiÛ�®
��	GË1��)���ÙÎo�Ùåo�
�Fe3+´g�Fe2+å�-�R

®�	�¼½¾B

�����¿À�®Å����÷��d¹�®J
KR

��hiçè�BC)�<�cL�kl���<e
ÏfR

��n�çè���pHhhi�C��n�cL�
C¢�°åoC²�f�BC�®�n�R

®�	�ëè

®���	�#$1ÍfguÍhi�R�h
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iÛBCê�®H½Å®�	¬¯ÅÆ�Ä¾
BC+Í�RQ�®�	v�9;L�ëè�

��Üj��kwBc·30áâFeãáäf^lB
cBC+ÅpvòlBfm

��C®�m9<^¢�®c2–3n���f;�
 !nR.���¹Ð®����ÅÆ��D
¿7���<���jEF�®JK�úÊo
¦ÞB2–3Ëc�ÙÚÜ�ÔfR

2.10�°��	
°��������

°H�89;C1âO�R°���õx�O
ÇÇ��ßOt"�OÙ°ò��] ��õ
¤ R

°���S2
H���&'

�¤ pOQ�Ew]\Wcd�A-11, A-
31fR

hi°��	

hiQ�°�	�©ª| 

��1 mg Mn/kgh�Hqrs�tÈtz�pHh
7.3R

��12 mg Mn/kgh�1 Nc�°+0.2%HqrÀ�
pHh7R
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°�	g.

��hi)¬°�+lm
����hiÛ®| �����°�	m
����hiÛCa2+uMg2+uZn2+^NH

4
+�| �

����°­®��m
�����hi��+BC©ªm
����¢tu�"t��D°­®��R

°�	�Q�

�x��hGËQ�°�	��«�we�°
��Î����(��lx^úK��h�o
ÔQ��°R

Ô��°�hi

�����xhic]-hu¬thfm
��)���+lÑÒ´g±°�+Z�¤�^�
zhim

���)p+v�®�6t��hm
���°Å��Ôn��º�him
��£ö�+l�n��]-��¢�£hm
��¤�
�z�)�hic)�hfm
��w°�+l�� �thiR

«�weH°�)¬���­®�&'

«�GMn4+·´g��<òpC�Mn2+�°�
)¬���R
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°�	�¼½�¾B

��¥2çè�BC)�n^klcÙ³hi^ý
þfR

��n�çè��C��n��LC¢�°åoC
²�R

H°�	�ëè

�°ÍÓÔëè�ò�e�BC�° !n^
�BC��n�ÇGwB°nR�°�9;L
�ëè�

�����¥2kxLwB¢�°^Zy$�¬t
°c5–20áâMnãáäfR

��BC¢�°;� !n÷��ëè°�	
c1–5áâMn�³200a�ãáäfR

���Cm9<�¬¯ÅÆ�.�¯®òj�°R

2.11� ¯��	
¯��������

¯��zr�ÛG��;C�

��
ußY�
{��äm
��89;C
|­;Cm
���}�Ö-
~�R

¯����H��å�OÙ��� 7Û
J
K23m��
��Û¯ÉÊÍ�T�¢�
��¤ £ÔQ��¯S2R
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¯��	S2
H���&'

Q�\0w[� 7�b0� NT\cd�
A-11, A-33fR

hi¯���

Q�¯�	�hi©ªh�

��0.1 mg Cu /kg, 0.05 N£�m
��0.2–0.3 mg Cu/kg, DTPA+CaCl

2
, pH 7.3R

�¯�g.

��hiÛ)¬¯�+Å�m
���"�
!��H¯�­dÅ+c,-hfm
��1�Û�¯Å�c�©�TU�º�hifm
��
MNnBC����<��R����Dh
i��Û¯�îïm

����hi��+BC©ªm
��hiÛ����²@D¯�­®R

�¯S2�T�

��hiÛ)���+��c)�hu)�()ª
hu,-hfm

���i�� �thic]-hu¬thfm
������"<TU�hic©ª©fm
��º�hi�zthiR

«�Hhi¯)¬���­®�&'

�«�we��¯�)¬�Q��R
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¯�	�¼½�¾B

��;<çè���¥ÇÉZvC1%CuSO
4
�Á�

��ßm
��hiçè������h��+BC©ª�.
�fg�Q�l¯�­®m

��n�çè��¯�	�hi���D�Ü=¿
hiÛ¯��+BC¬t¯^¢�¯cúÊ58
B³^�³hi5–10áâCuãáäfR

H¯�	�ëè

��H���ëè¯�	�S2�òBC¢�¯
cúáäBC1–5áâCu�¼±^�±fR�
�khiBC�æC�¢�¯g�lBcw
Bf^;�önÙB³him

��ò��ÙÚÜõ�#ÜÇwBC¯� !n�
�1f)ò��� 7��A�þ�m

����¯�	
¯���| ��Å��(�P
��oP�+BC¯nR

2.12����	
���������

�1CDH��PA--Ù���	�lD~
}�kR

���o���õaA�Û�(���S2æ
PQ��¤ �R
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��	
H���&'

¤ [Y� NOYZcd�A-11fR

hi����

��S2�hi©ªh10.5 mg B/kgcCì�
�kd�fR

��	�g.

��hiÛ)¬���+Å�m
��)�<���h�<
��¬t<H��­
dm

����0��������lm
���+BC©ªR

��	�T�

��� �t�hi�����i
º���hm
���(-*TU���hm
���)����hiR

«�H��)¬���­®�&'

ApH <6v���P��Î¶���Ö×
B(OH)

3
���;<�P���}­®RApH 

>6v�B(OH)
3
Î¶����tÖ-B(OH)

4
-�

�<ò�����­®R��pHh����
)��u��¬t<u�h�<H��­d�
�R.C��«�G�����hi��)¬
���å�¤�hi�)¬���R
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H��	�¼½�¾B

���Ùçè����+n��.���«���
hÛ����Í+m

��n�çè�����hiúÊ2–38�BCW
¬�ncL����z©fR

H��	�ëè

��BCò�±��nc�º�úáä0.5–3áâ
Bf�R�ÎÌ��	S2���¥ÇÙBu
ÌBulB^���JK��Ü;� !nB
Cm

���º
��Án�oP
°nÙ9�.�fQ
��ÕqTR

2.13�®���
®���*��è

®���T��P1��hi��Û®| �
����H®��+­®å³G�R���¥
��Æò�±õ����P1�«�Gp+�
Fe2+R�t"R���GÜ���ß@Å��
z�:
»�<®�ß�Û´g���DFe2+

��+­®�&'D�����R®��+­
®�� 7a��¯0R�<¹Ðp+�®Q
H�<*����®���6��JK� )
?�ÍG�ß@�¬t�k��RßÌQ�¡
0�¢t®Uyc� ´gwe
®�S2fR
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®��S2��H���&'

��O 7�NO�ÔQ�T0Uy^_` 
7�¢0�£\0¤[-T0RßÌQ�¡U
cd�A-37fR

��Û®���

®Û�����¹Ð®�| ÉÊc�ow
1fÍ�(300–2,000 mg Fe/kg)��1®�©
ª| Pß���8¥
JK23å½R��
JKoÚL�ÉÊ�lnkhi�©ªh�Í
lR

«�weH®���&'

�p�%hi��Fe2+�| ÉÊ�«�G2–4¦
øõ�¦RhiÛ®| ��Q²@N
M�­
®R�+´gwe��*�¢tu
¢t3®��
�ß@¬t�k��R��ß@§¬�Fe2+¬t
�Fe3+��ß��tÑÒÖ-®¨R

³G®��g.

����hi�+´gwe
ã^lpHh��hi
��ÛFe2+| ��m

��ÅÆ�^o<L��<JK23R��Mu
zuyuN�	��Hß@�¬t�k^r©
®�rÄ�k��m

����ß�)��u¢tu^¢t3®�"t²
@|­;C���ß@HFe2+�rÄ�k���
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c2.14�fm
��BCp+�_Î�)�5>m
��)�}���^x��oIj��®¶/m
��C�)p+®�ª«^÷ø´�¥¦R

®���T�

®�����hi��QT���1GËT�
�¬7«��lx��h�ReËT�®�
�xyw1r�os��¶/�B+l�p+
���	�®��T��pH��Å­c��pH 
4–7fRÔ�Q�®���hi)L���y�

���x��hi��<�}³Ð®r�o§�¯;
xhic°a-hu°Ô-hu°]-hfm

���¶/�B+
)¬MuN�+l���hm
��/"�u±"����hm
��aÖ-���¢�£him
����lx^,-h�xhiR

¼½®���çè¾B

�����¿CW®����cL�IR8192-200, 
IR9764-45, Kuatik Putih, MahsurifR

��
$ëè��5�
&x��²C¬t³�k
�/¶´cL�µ�/�+50–100n��¬t
uzf�Ñe���¬ùj�÷��T¶:R

��¥2çè�·V&�¸�hiFe2+| ��¦
cL�oP�«�G10–20ÏG&�fR
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���Ùçè�w¹¥����H®�+
)��
�+Å�ÑÒr�o§�hi¬7«�R

��n�çè�<LBnc
MNn^
MNnt©
ªf��KÙ� R���hi�BC©ªR
��®
)��Å�^r�o§�hi�oP
BC�+�)�<�c)�nuklfR

��hiçè��®	GHíx�kr��ò��
��Ü�hiÛ�®¬tR

H®���ëèéê

�¥2Üëè®��1¾Ëfg��(�¼½
�¾B¾Ë�PRH®��ëèéê:ºL
��

���BCNuM
ynm
�����h�æ©ª6ÌhÙ9���hipHm
��úáäæ100–200 kg MnO

2
 Ù³Ìh���

Fe3+�´gm
���;<��û�ÛÜ�kr��½ÅhiÛ

Fe2+�t"R�ÙÚÛÜ(25–30 DAT/DAS)�
k7–10Ï�r��ÙÚÜ�j¬ù�P=¿h
i¨»R

2.14�¢���
¢���*��è

hiÛ¢tu| ��²@Dß@�|­;C
�å��DHJK���­®R­®�+¢t
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uQH�<��ä*�Í&��¼!&'R

��ß@òÙ§¬ù¬tß��¢tuR¢t
u���$ ���ß@¬t�kuhi��
Û¢tu�| 
ß@�½¾23R¤¿��
�ß@�ß�¬tweÖ-ÇÇ��Ô�±õ
¢t<���R&��¢tu��Q�-;<
��è§¨�LÀ�T��ÁÂW
ÃòT�
��ZWR

¢��S2��H���&'

$�ñ�� 7Q�Ew�bS2Rß@�
ÄuÅ�u[¡cd�A-39fR

¢���-� 7S26�®�-� 7\t
��ìÅåÆc2.9�fR�I�ÇI5Èï

®��ÁÆc�1®��� 7�4)o/�
S2�2.13�fR

��ß@�ÄuÅÉu¢0�ÊT0õ¡0RaË
Q�±���ß@eËTUo§�Q�p+�
¡ßc¢t®UyfRå½¾�ß@·ÉµÚ
Û8ÌuT0�u¬t<
®¨(¶·R

���<A�ÛNuyuzu°
»�| ÅlR

¢��Q��ÉÊ��
©ªh

¢���Q��)¼½�©ªhR¢��jÌ
�hi��Û�¢| �ÉÊ6ß@�¬t�
k)?RAhi��Û¢tuH

2
S>0.07�Äã

avñQQ�¢tu��S2R
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«�weH¢���&'

�«�hi�¢�£´g-¢t<H���¥2
å��Í���3y��

��î�¢�	m
��®u�u¯[�¼½±m
����®Å��hiÛÔT�¢tu��R

�«�hi��¢�£�l¬t´gÎ¡(< -50 
mV, pH = 7)·´g�¢tuX�GÖ-g��¢
t<LFeSR

¢t®H���)����1JÏ�lDKÙ�
­®c2.13�fR

¢t<���*�g.

��hi��Û¢tu�| ��c��+0�´g
we
FeS�b+�fm

��;<�JK23o§^KÙo<L���ß@¬
t�k��c��1�N�hi�åÒMuzu
y��	ï/gQ�-o§�&'fm

���r�osu´g�+�hi��+BC�¢�
£n�^Cª«
÷ø´��k¥¦R

Ô�±¢tu���hi

��r�§Ð�º�hi�)¬®�+lm
��6t���h�)¬®�+lm
��r�os�)�him
����¢�£hiR
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Ô�±õ¢t<��
®���hi4)��
åÆ�Ñ�Ö��)p+�)¬®uCECl�
�AB£ö| lR

H¢t<���¼½�¾B

�������Ò¢t<���ÉÊß@Ù§¬ù
�kÅ+R

���/ëè��5�x��C¬t<;�´
cL��¬tzf÷��;<QÆv�¬ùj
�R

���Ùçè���H¢�+�u)���+�Ò
r�os�hi¬7«��P�kw¹¥¦R

��n�çè�<LBncNPK^NPK+©ªf�
�KÙ� ���ß@¬t�kRBC�E�
Nnc2.3�fR����®�u)���+�
Òr�os�hi�BC�+�)�<�c)
�nuklfR

��hiçè��®	GHíx�kr�0×í
;�����Ü¢
®�¬tR

¢���ëèéê

���CNuM
ynm
���l®hi�BC®nc£^¬t<f��

H
2
S�b�¼½±�FeSm

���;<��û�ÛÜ�kr����H
2
S


Fe2+�"t+R�ÙÚÇÜc�¥G^&�G
25–30Ïfr�7–10Ï÷��ÙÚÜ¬ùj�
+��P=¿hi¨»R
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2.15�����
����*��è

Ahi��Û��+���ñQ���Ù�)*
;C�³��ÐO����� 7LM
 N"
tR�+��uvDÓÔb}��t^Ö-�Õ
��t9<Ö9¹�uvD
$�¥JX�ò;
¿$Ë�JK��R

���S2��H���&'

 NT0� 7Q�×Ø�¡T0Uycd�
A-41f

�<

��� 7Û��| Ù Æ%Íp� 7öO| 
Ålå N| Å�m

���p×Û���������©ªhPì5ÚÛ
�l�.�±�ú&'�Q� 7�noØm

��Ho/����*+�&'Æ%ÍpR

hi

hiÛ*�����©ªh�

��>4 mg B/kg: 0.05 N HCl
��>5 mg B/kg:�ì�d�ò���
��>2.5 mg B/L:�hi��

¥¦�

��| >2 mg B/Lò�³G���
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«�weH����&'

����hi«�Q�l��)¬�m
��¤�hi«�Q����)¬�R

��*��g.

����C��Å��x��¥¦ÑÒ5 Å��
�hi��Û��| ��m

����1�Û��Å����hi��Û��+
Å�R���Û�"<u(-*
�J�()
*�1��hiÛ�ÉÊ��+Å�m

���+BC�º^ªÜÝÞ<R

����T�

���ÉÊQ��0�^�0�x�����
Ix���×Ûïò�QT�R

Ô�±����hi

����()*�1��hi�eË6!����
ßx��¥¦)?m

��É8à�£hR

H����¼½�¾B

�����¿CÒ���cL�IR42, IR46, IR48, 
IR54, IR9884-54fm

���Ùçè�C��Ål�xÌ�¥¦RL¯C
x��¥¦âãP�ká�RL¯��+â
��C�·�´ã���kÅäm

��hiçè�Ahi01v�kåí����"
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t�Ìh��GC������knoR

����ëè

�hi�z��ÅÐÑÒ)NÐÒ�E�Î�
�3��ò�Cl��+�¥¦��knoR

2.16�°���
°��*��@

�hipHÅl^­«�Ghi�¬t´gæ
Ål��3��hi��Û°��+Qa�R
�ß@�	rÄ^ç±�@v�hi��Û�
��+�°Q��°�p+­®R°��<A
�Û�p+"tQS[�ä�$cL�èv�

)�A-f�Q�°�S2L]\W^¡U
SR

°��S2��H���&'

 Ew)ç\X0Uy�ÑQÉ
�ñõ_`
Ew�éRcd�A-43f

«�weH°���&'

��û«�QH°�*�&'

����¬t´gæ��l�°��Î �am
����¬ù��	��ß@(�k�¬tr�p
p��R

°��*�g.

°�ò����g.*��
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����hiÅl�pH(<5.5)^­Ål�¬t´g
Îæ�å�hi��Ûr©°¶/| Å�m

��o§
o<L�KÙ23m
��ß¬t;C
r©®¶/�rÄ�kÅl��
g.��
��»uNuMuz^y��	
��*�D²@�<|­;C�<�cL�)�
�u¢tuu¢t3®fcý2.14f

��BC�)p+°�êë^÷øÝÞ<R

°��T�

°�H�T��lx�×�Ä¾��Û�)p
+�°R°�ÑoËý�f1.���H°|
 )åHÅ��çÒkR���ß@ò�rÄ
°�ÑÒ��ÐOA�H�| °ï)Å+�
Ò�R°�ò�T��hi�

����x��hi(pH <5.5)°�eËì���T
�(2.17)mlxhiüü�)p+Ô´g�°�
����¢�£Áhim

��±°�&'�x�cL�À�fR

¼½°�T��éê

���/ëè��5�ùÕ���C¬t³�´
c�Lz��¬t<f����¬ù�j�÷
��T¶:���Æ�íTm

���Ùçè�xÌr�Q�°�­®+��m
��n�çè�<Ln��BCc
MN^
MN
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î©ªf���KÙ� ³G�°�R���
hi�BC©ª��lv�°�| R�°|
 ��)�<�+�Í��hi��r�o§
�hi�oP�+BC)�<�c)�nuk
lfm

��klçè�kl
ïðª´×ò
��hxÛ
���»
NRj�EF�»ò�uÅ°��
��oñò��l;<H°�­®c��ß�
¬t;Cf�åÒò�����ÐOH�+°
�çÒR

°��ëè

����xhi��C©ª÷�lhi� m
��BC»>c1.5–3?ãáäf÷W
»��	

(2.6)R

2.17�����
���*��@

����P�Ñ1uÅß@���R�<�Ü
ë����Qò�KÙcyuzuMf�	�
�0�� ��å²@x�O���R

���S2��H���&'

 7Q�Ew]\W�aD\0Rß@��Å
Æ���YZRcd�A-45f
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hi

��[
 >30%�hipH (H
2
O) <5.0�hi

��Û�| p�1–2 mg Al/L�we�Q)ó
����T�R

«�weH���&'

��x)¬we�����hiwe���1
É`�P�?@.�R�«�v�hiÛ�|
 1�hipHh�aå����ÉÊò��l
õ��*��©ªh��R�f�we��®
�(2.13)T��ò��P����R

���*�g.�

hipH <5vQ³Ghi��ÛÖ-�+�¸
©�¶/Rhi��Û��| jÌ�hi
pH���6�Ö-Ö9¹�)�
ê�t9<
�%+R

���T�

��H�T��lx�×�Ä¾�«�GÉ8
hi´g��$Wô�hi�R��QT��
��hi��

��)p+òAB�����u�xhic]-
hu¬thf�R��GËì��°��T�
(2.16)m

����¢�£hi���1�;���«�Ç�
�¦m
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���®�S2Q�ÇÇpH <4�«�hiR

¼½��T��éê

�������Ò����LIR43, CO37, 
Basmati370cõ fuAgulha Arroz, 
Vermelho, IAC3cö÷fuIRAT109cø�ù
úfuDinoradocûüýfm

��;<çè�þV&�vw
õ«�GhipH�
aõEF�c�¼½�fm

���Ùçè��;<�jEF���=¿hi�
´gwe�uÅÌµhi0�m

��n�çè��)��T�����xhi��
����yn�BCc2.7�_RBC��zÑ
oÉ½Í)¬�BCYU©�ð��z�oñ
ò���hipH�åÒ´ò��hi
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