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H7 Al-IJ1-KL, H7 >-MN(5> 6=-ON 1(2) 
6P7")N5#ED <"0# >? 1)23 42-/ 2-KQ$45 "R
2-KQ9(J1D (H+ H7 OH-) <,5 1)2 <"0# >- 
(5S-N7& >7)0 2B H7 >C T1-K; (CaCO3) (41A3 
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2- <,5 <"0# (">-1 >$ #-(AD 

>7)0 2BU K1>0  !D-"-, .D$80 5 1(2)R >VWR !X,R
(AFER >0 R G(54R YER 8-:80 ;R !"#$%&R A3R #-(ADR
2$)0R2BR Z 6E;RH7R![,(S>R!"#!$ %&'( )*+, !- 
.-/!& 0)1!234 )*+, *5 6278$9$: Fe ;& Al 
<=(27: >%&?@AB4,# C?$4 !D (E($ 

*6F?>GHA (@6 6IJ 7B <=(27:K *5 B!2&2F*! 
L> ($ M2NA O!P QP OH (*G6K !D (@6 6-@, 
6" N- R-9SB (H+) !- T6H !&@, 6" ;& 0#Q 
!& U$@, 6" 7()#P ?$ >,PM !$  C12& >& 
B!2&2F*!, 4GV' '2 (!2&2F*! M2NA ?2#$ 
WX'M& 6-@$ 6IJ ?6 >, PM )N( >& (@6 >& 
(*2B (3Y'2 *5 1B2F*! ;& ZH2F*! C?$4 
6-@$ 6I, 4GV' C?$4 [E3U\ (PZC) !$  L> *5 N2B2 
N2@2 6"J PZC !$  B,M$ >, PM ]@& >&, 
^S]^-&( ;& 0V' C'B N"($ SO42- ;& 
H3SiO4- (!2&2F*! L> ($ M2NA <=(27: 
(@6K !D _& C!`aA@ 6-@$ 6IJ 

?a2AbR)@Oc'2Pdb 
?a2A R)@Oc'2P3 *\Y' L> ($ e\#B4,#@2 
WF>2U )(f23@K g2&2 )B'3)h@ 6-@, 6I N- 
)(]9* !$  >, PM g2&2 )B'3)h@ 6-@, 6IJ NE 
!\. (2*2V' ^S] $̂ %9! W?A&! N"($ (\>& 
^S] $̂ 9, *-B- 0*-)B'* ^S] $̂ 9, :2'-
0*-)B'* ^S] $̂ 9, >S#, ^S] $̂ 9 COU !- )*+, 

*5 :2#2 N2@2 6", @- Ei@ !* (*' !$  X,@& 
e\#B4,# ^2]^-&( Ei@ !* e\#B4,# L>K 
*5 >%&?`@A@ 6- N2@2 6" ;& 0B\>#j1 6- N2@2 
6"J *NEG@ 0e\#B4,# ^S] $̂ 9 W?A&! R)@Oc'2 
WF>2U )*+, !D R!k )@, R!2& ;&bR)@Oc'2b!$ b
C12&b>&bEB@$b6"l 

1. PM. केmbयादव 
मृदा िव2ान िवभाग, चौधरी चरण िसंह ह?रयाणा ऐिBकDचरल यूिनविसGटी, िहसार (ह?रयाणा) 

2. धम- .काश 
मृदा िव2ान िवभाग, चौधरी चरण िसंह ह?रयाणा ऐिBकDचरल यूिनविसGटी, िहसार (ह?रयाणा) 

3. सुनीता 6ोराण 
मृदा िव2ान िवभाग, चौधरी चरण िसंह ह?रयाणा ऐिBकDचरल यूिनविसGटी, िहसार (ह?रयाणा) 

4. पीmbकेmbयादव 
मृदा िव2ान िवभाग, चौधरी चरण िसंह ह?रयाणा ऐिBकDचरल यूिनविसGटी, िहसार (ह?रयाणा) 

5. रामे=र िसंह 
मृदा िव2ान िवभाग, चौधरी चरण िसंह ह?रयाणा ऐिBकDचरल यूिनविसGटी, िहसार (ह?रयाणा) 
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0n#,' )*+, *5 *-B--!" )o4'* ^S] $̂ 9 :27-
!" )o4'* ^S] $̂ 9 (:276278$9 ;& PB6278$9), 
CaFe2(HPO4)4 N"($ !p >U2qA >"U2 !&@2 6" 
8H2O; CaAlH(PO4)2.6H2O 7F'2OU, NEO! 
!" )o4'* '\r )*+, *5, :27-!" )o4'* ^S] $̂ 9 
(CaHPO4) R*\s R2&3)X! R)@Oc'2 WF>2U 6" 
;& !" )o4'* !2EtB$9(CaCO3) !D 0)1! 
*2h2 !D W>)]q)@ *5, <=92 !" )o4'* ^S] $̂ 9 
X, EBb(!@2b6"J 
7(!$  0#2?2, NE :27-0*-)B'* ^S] $̂ 9 !- 
)*+, *5 #Q2'2 N2@2 6", @- )Bu)#)s@ 
R)@Oc'2 WF>2U WF>v 6-@$ 6I: 
Ca4(PO4)3.3H2O; Ca2(NH4)2 
(NPO4)2.2H2O, CaHPO4.2H2O; 
CaNH4PO4.H2O; CaxH2(PO4)6-5H2O J :2' 
!" )o4'* ^S] $̂ 9 :27 6278$9 Ww-!" )o4'* 
)*+, *5 EBB$ ?2#$ (E($ R*\s R)@Oc'2 
WF>2UK *5 ($ P! 6", )N(!$  E2U <=92 
!" )o4'*b ^2] $̂ 9b C@2b 6"J NE >S#, ^S] $̂ 9 
W?A&!K !- )*+, *5 #Q2'2 N2@2 6" @- '6 
0?x$>H ;& (-sB2 R)@Oc'2y ($ Q\N&@, 6"J 

7(!$  0#2?2 4\L *5 *zNGU <qt ^S] $̂ 9 {#( 
N- >S#, ^S] $̂ 9 !$  6278-)#)(( ($ EB@2 6", 
)*+, !$  e9!K !$  (2q W(, @&6 R)@Oc'2 
!&@2 6" N"($ <qt ^S] $̂ 9 'z)Q!K *5b6-@2b6"J 
>S#, ^S] $̂ 9 !$  6278-)#)(( !$  
>%&H2*]?L> <qt^S] $̂ 9 ;& )?)Xv #e\ 
|k3s#2 >S#,^S] $̂ 9 9\!/$ EB@$ 6IJ O^& }($ 
4S9A M$B >S#, ^S] $̂ 9 CQ$ 6278-)#)(( ($ 
Q\N&@$ 6IJ 62#2dO!, )*+, *5 >S#, ^S] $̂ 9 !D 
R)@Oc'2 ;& WF>2OU@ >U2q~ !D R!k )@ WB!$  
<qt ^S] $̂ 9 *5 ?2>( #z9B$ !D U& >& )BXA&b
!&@,b 6"J 6278-)#)(( !D 1,*, U& (3e)B@ 
^S] $̂ 9 !- 0#Q !&B$ '2 )*+, !$  1B2'BK !$  
(2q e\#B4,# !Sn{#$=( EB2B$ !D 0B\*)@ 
U$@, 6" 7()#P )*+, *5 ^S] $̂ 9 0?12&H !- 
!* !&@, 6"J >S#, ^S] $̂ 9 !$  6278-)#)(( *5 
&2(2')B! ;& N")?! B2*! U- @3h 42)*# 
6-@$ 6IJ )*+, *5, N623 U-BK @3h !2'A !& (!@$ 
6I, 6278-)#)(( !D U& @$Nb6-Q,J 
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P3N27*$%9! Q)@)?)1 (E($ *6F?>GHA !2&! 6" 
N- 6278-)#)(( !D U& !- )B'3)h@ !&@, 6"J 
*2B2 N2@2 6" O! >z1K !D N/K ;& 
&27N-]^D'& N,?K ($ N\/$ ^S] $̂ 9$( >27&--;& 
>S#, ^S] $̂ 9 !$  N")?! 6278-)#)(( !$  )#P 

)Nn*$U2& 6-@$ 6IJ )?)Xv !2&! N"($ @2>*2B, 
)*+, !2 >, PM, B*,, !2EA)B! !2EAB (2*T, 
COU >S#, ^S] $̂ 9 !$  >%&?@AB !- RX2)?@ !& 
(!@$ 6IJ 

^2]^-&( !2 �?62& 
^S]^-&( !$  !2EA)B! ;& 0!2EA)B! U-BK 
L>K *5 )*+, *5 >%&?@AB 6-@2 6"J ]>� 6" O! 
!2EA)B! ^2]^-&( >U2q~ !$  0>e9B ($ (Oc' 
P?3 )B)�c' U-BK R!2& !$  >U2qA R2� 6-@$ 6IJ 
(Oc' >U2qA *\Y' L> ($ 0?4$aK !$  034 6I N- 
0X, @! *27c-)E'# WF>2UK *5 >%&?`@A@ 
B6� iP 6I, NEO! ^S]^-&( !$  )B)�c' L> 
�'G)*! P)(: *5 B27�-NB !$  R)@&-1, L>K !$  
(*2B �?62& !&@$ 6IJ 
1. !2EA)B! ^2]^-&( 
!2EA)B! ^2]^-&( >U2q~ !$  s)BN,!&H !$  
Uz&2B, 0!2EA)B! ^2]^-&( EB@2b 6"b N-b !Db
)*+, !$  e-# *5 6-@, 6" ;& 7( @&6 !D %&#,N 
^2]^-&( )*+, !$  )?)Xv e9!K !$  (2q Ei@ 
@$N, ($ R)@Oc'2 !&@, 6" )N(($ 0e\#B4,# 
N%9# ^S] $̂ %9! 'z)Q! EB@$ 6I ;& >z1K !$  
)#P 0B\>#j1 6- N2@$ 6IJ 
!2EA)B! ^2]^-&( !2 s)BN,!&H @,B 
R!2& !2 6-@2 6" : 
(i) #3E, 0?)1 !D s$@, !$  !2&H )*+, *5 
!2EA)B! ^2]^-&( !$  ]@& *5 !*, >& C12%&@ 
 (ii) #e\ R'-Q42#2 N23M !$  >%&H2*K !$  
C12& >&  
(iii) *z(*, )Xv@2 !- �'2B *5 &s@$ iP >z1K 
!D W>)]q)@ ;& 0B\>)]q)@ *5 )*+, *5 

!2EA)B! ^2]^-&( !$  ]@& !D )BQ&2B, !$  
C12& >& 
!2EA)B! ^2]^-&( !2 s)BN,!&H ^S] $̂ 9 
P3N27*K g2&2 O!'2 N2@2 6" ;& '$ P3N27*K !2 
�2>! (*G6 6-@$ 6I N- ^S]^-%&! P)(: !$  
P]9& ;& PB627827: !$  6278-)#)(( !- 
WFR$%&@ !&@$ 6IJ 62#2dO!, (G�* N,?K !D P! 
)?]@k@ |k3s#2 6" N- 0>B, ^S] $̂ 9 Q)@)?)1'K 
!$  *2�'* ($ )*+, >& !2EA)B! ^2]^-&( !- 
s)BN (:,^S]^-&27#$�93Q) !&B$ *5 (x* 6IJ 
!2EA)B! ^2]^-&( !2 s)BN,!&H >G&, @&6 
($ !2EAB ;& B27�-NB s)BN,!&H !$  (*2B 
B6� 6"J )*+, !$  >, PM *5 ?k)f !$  (2q !2EA)B! 
^2]^-&( !2 s)BN,!&H E�@2 6"J 0)1!234 
!2EA)B! *kU2 ^S] $̂ 9 7B-)(9-# ^S] $̂ 9 P]9& 
!$  L> *5 *zNGU 6-@$ 6I ;& '$ (-sB$ !$  )#P 
R?Hb'2b*-/bU$@$b6I )N(!$  >%&H2* ]?L> Ww 
(-sB$ !D x*@2 ?2#, )*+, *5 !* W>#j1 
6-@$ 6IJ 03)@* ROc'2 )N(!$  g2&2 !2EA)B! 
^S] $̂ 9 W>#j1 !&2P N2@$ 6I, ^S] $̂ 9 
R)@Oc'2 !$  *2�'* ($ 0!2EA)B! ^S] $̂ 9 !2 
)?X2NB 6-@2 6"J 
7(bR)@Oc'2b!2b )(123@ 2-KQ$(D(11R2CR (410R
(5\0R*=G-,-R],-R2C 
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)*+,b *5b !2EA)B!b ^S] $̂ %9!b >U2q~b !$ b
s)BN,!&Hb!$ b)#Pb)*+,b*5bC:N:P 0B\>2@b!$ b
E2&$b*5b!\ .bN2B!2&,b6-B2bC?�'!b6"Jb )*+,b
!$ b !2EA)B!b >U2qAb !$ b )#Pb !2EAB�b B27�-NB�b
^S]^-&(b �(,�b PB�b >,�b 0B\>2@b 100: 10: 1b
!Db?!2#@b!DbQpb6", #$O!Bb7(!2b*2BbR!k )@b
!$ bC12&b>&b229: 10: 0.39b($b71: 10: 3.05b
@!b 6-@2b 6"J !2EA)B!b ^2]^-&(b >U2q~b !$ b

s)BN,!&Hb *5b #QXQb 0.2%b ^2]^-&(b !Db
(23�@2b*6F?>GHAb 6"Jb 'OUb )(]9*b*5b 7(($b!*b
6-@2b 6", @-b 4\fb )]q&,!&Hb 6-@2b 6", ='KO!b
>z1$b;&b )*+,b U-BKb*5b ^2]^-&(b!2b W>'-Qb
(G�*bN,?Kbg2&2b O!'2bN2@2b6"Jb^-]^-&(b!2b
>%&?@ABb �>&,b XG)*b �P&-)E!�b ;&b )BM#,b
XG)*b N#*�b �0?2'?,'�b )*+,b U-BKb *5b 6-@2b
6"J 

2. 0!2EA)B!b^2]^-&( 
'6b]>�b6"b O!b0)1!234be\#B4,#b0!2EA)B!b
^2]^-&(b '2b @-b !2EA)B!b ^2]^-&(b !$ b
s)BN,!&Hb ($b R2�b 6-@$b 6Ib '2b e\#B4,#b
^S] $̂ %9!bW?A&!Kb!$ bL>b*5bW>'-QbO!PbN2@$b
6IJ R'\rb^S] $̂ %9!bW?A&!Kb!2b*\)�!#b($b���
20%b >z1$b !$ b )#PbW>#j1b 6-@2b 6"J 7(b@&6b
!Db >\BR2A)�b !2b !2&Hb )?)Xvb @3hKb ($b N\/$b
)?)Xvb )*+,b!$ b e9!Kb!$ b(2qbR)@Oc'2yb!$ b
*2�'*b($b^S]^-&(b!$ be\#B4,#bL>b!-b}($b
L>b *5b >%&?`@A@b !&B2b 6"b N-b Ei@b !*b
e\#B4,#b6"J )*+,b*5be-#bM&Hb($b^S]^-&(b
!-b 692B$b !Db }(,b�?]q2b!-b �R)@12&Hb'2b
)]q&,!&H�b!$ bL>b*5bN2B2bN2@2b6"Jb62#2dO!, 
)*+,b*5b^S]^-&(b!Db0?12&Hb*5b)?)Xvb@3hb
42)*#b 6-@$b 6I, 0q2A@�b (-sB2b ;&b 0?x$>Hb
R)@Oc'2PdJ 

^S]^-&( !Db >z1Kb !$ b )#Pb W>#j1@2b !-b
E�2B$b6$@\b!\ .bN�&,b@�'b)Bu?@b6"b 
1. ^2] $̂ %9!bW?A&!-b!- )EN2pb!$ b(*'bs$@b
*5b:2#$J 

2. W?A&!-b!-bE,Nb($bB,M$b?b!G :b*5b:2#5J 
3. ^2] $̂ %9!bW?A&!b!2be-#bEB2!&b>z1b!Db
N/Kb!-be-#b*5b:GE!&b&s5b@q2b7(!$ bE2Ub
>z1bs$@b*5b#Q2'5J 

4. ^2] $̂ %9!b W?A&!b !$ b (2qb Q-E&b !Db s2Ub
s$@b*5b:2#5J 

5. s&,^b!Db^(#b#Q2B$b ($b >6#$b 6&,bs2Ub
#Q2'5: N"($b�"M2�b*G3Q�b(BpbCOUJ 

6. N,?2H\b %9!$ b �>,mP(mb E,m�b ($b E,Nb
W>M2%&@bb!&!$ b)EN2pb!&5J 

 
 
 
  


