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��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�<LBncMNn^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



82

«�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��BCcMN^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&�vwõ«�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�yR
�+�¢�y©
ê�NyQc50áâãá
äf(*��¬¯ò�6BC1000áâ���
��z�¬¯åAR

���ëè

��úáäBC1–3?©ª÷��hipHm
��e�ÌB©ªæznoõ�h÷ST�h��
���C����µ��ß@���m

���0���hi��:�hiOP����Ñ
Ù9BC1?ãáä�v�M�©÷STM�	
�23c2.2�_R
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2.18�£�
£��*��@

£�14hiÛ���+�ò��£�xu
zuyuÈt<
¢�£1£�*���P¶
/�£�H������P&'L��

��z��c�Ù� fm
���+x
È~)�¶/�®m
���W¬���KÙ�®cNuzfR

���T¶ÜH£�çÒkÅ+�å���Ü
c1–2 ÜfH£ ¾Ë"#�õÙÚÜ
�
�ÜW�Å+��õ��Ü�QH£ Í"
#R

£��S2��H���&'

 N[Y��YZ�×w��BÆo	cd�
A-47fR

H�����É
�&'L��

��T¶:��lm
����
ÙÚ�l
��ß@��ÅÆm
��o�#��R

hi

�������«�hi�.åOP�+hi
���Î�^EC_^[
�j��Î�^EC

e
_RH
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������øõ^l�×w¿�+�×��
vXhi���Î�1[
���o�R��£
�³G�*��h��

��EC
e
 < 2 dS/m�Íù�ê�*T�

��EC
e
 > 4 dS/m�Zû ��*(10–15%)

��EC
e
 > 6 dS/m���
*+Û~$ �l

(20–25%)
��EC

e
 > 10 dS/m�H�"#��ò�->50%�

�*

òAB�x��Ù:(ESP)�

��ESP < 20%�ê���*�3T�
��ESP > 20–40%�Zû �*(10%)
��ESP > 80%�50%��*

xdì(SAR)�

��SAR > 15�¤hc�[
�j�Û;��¶/
÷�+f

¥¦����ÙÁ5È

��pH 6.5–8, EC < 0.5 dS/m���+
��pH 8–8.4, EC 0.5–2 dS/m�Û~�l
��pH >8.4, EC > 2 dS/m�oNÐ¥¦

��SAR < 15���+�x�+l
��SAR 15–25��+Û~�l�x�+�
��SAR > 25�oNÐ¥¦�x�+��
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«�weH£��&'

£��ó�&'�P)o`é!�

��£Á��Î ����®°�»�Ôò�±�
´g;C�q¶/Î���m

����¥¦�-hi�¿7z{RL¯¥¦�Û
�¶/AB+��hi��� !hi��Û
�£| �Q�aR

£��*�g.

��+�ò��£cÈtxf(³G�¶/�
�u¶/�o<L��H�<L��R1�<
�£h�����P&'.�R�¤h���
<����P±�pH
��HCO

3
-�| �&

'R

£�u¤�³G��Pg.L��

��8����ÑÒ¥¦é×o$��¥¦o�
Ùm

���)T+m
��x����£+�am
����x���³Ou-¥R

£��T�

±£Ù&'�hiò�Ù����Á�

��£h(EC > 4 dS/m, ESP < 15%, pH <8.5)m
��£¤h(EC 4 dS/m, ESP > 15%X�pH�8.5�
�fm
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��¤h(EC < 4 dS/m, ESP > 15%, pH >8.5, 

SAR>15)R

±£Ù&'�hi¶��

��à�£hc�Í�òó�����Ù�fm
����¢�£Áhic�L��á¯¸�4u�
�fm

��Û�õ¤�£hu£¤h
¤�Ð®hic�
L�õ uöö��u �!òfm

����º�£hc"ò#$OKoratx�fR

¼½£�T��éê

£¤��çèéêâã²j%9¾BR�Pò
¿À�¾BL��

��;<¹@�����;��¹@�L¯�ÙÅ
�E��ùÕwe&ô�ò�S�'û�¹
@Rhi£Ùn�G��(�÷��8Ð;<
��)×�¶���
�JÒ£;<c�L�
*ø�¸ ï
×+,�;<fR

�������Ò£��c�L�Pobbeli�õ 
-÷3mIR2151���mAC69-1��./
0mIR6�öö��mCSR10�õ mBicol�
ûüýfR

���Ùçè������Çæ×�d�2–4¦R
o��C¤�¥¦�^¤�Õ¾¤��Að�
ÎR&�G�kw¹��hin��Ï���
��£ÙR®Ýþ�ú��Ï��û�k¥¦
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c:�'fR���x�����½Å£��
-¥6O³R

��n�çè�BC5–10áâZnãáä÷WÎ��
�	cý2.4fRBC�E�MNnRN�
�11Ù�P�cý2.3f�.�ò����<
�NxìuNyìuNzìR�;<���K
Ù©ªÜ��C¢�°;�Î�Ñ�kn
�ÌBcý2.1fc�£¤h�hi�)¬�
ÍlfR�¤h��zj�xQ�lM�)¬
�cBC©`n�f�Ñ��HMnO�+�
a�R

��)�<��çè�BC)�<òe���r¬
t�ÙM���lpH��£¤h�S§RBC
kl÷��N�=�pC�´P��õón�
BCR

£��ëè

£��ëè¾B�

��£h�hi£ ò�e�o�£Ù�¥¦�n
o÷�lR����ß@ÅÞ��)Ìh�
c0–202�fOPnoR-�3îuNÐ�Î
�òpC�uhi�<è�,
r���Ì½
�H£Ùno�òk�R�D�l±&'hi
�£ �¥¦��Î�:�Z�0.5 dS/mR�
C��+cEC·�0f�Ìµ��¥¦��+
OP4�½�EC

e
�lõ©ª�<ÖEC

c
���

O�+��×L��
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A
iw
 = A

sat
 [ (EC

e
/EC

c
) + 1 ]

A
iw
��Ì¥¦�+c2�f

A
sat
���Ìhi[
�+c2�f

�L��D4�º�(A
sat 

 = 8–92�fÌh20
2��GÔEC

c
�16 dS/m �lõ�4 dS/m�O

P402��a5�R�h�OP4£Ù�3Ì
µr�noQ÷R

��¤h�BC©`c¢�zf÷�lhix�|
 R

�ÙÚ6Ü
�#}ÜH !ÞBNn���
1�£¤h���lçÒ����v£�L
CR


