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FY S R Feamor w=aq
(FM s ForaTer Fvearor favm)
e

T2 foeedT, 22 fgaw, 2022
T, 4477 (). —FT TLFHE, Aa9TF aeq Are«ad, 1955 (1955 F71 10) FF 9T 3 FET
TE TRAT T AN Fd g0, a4 (AFE A, et a1 Heea) (FF=ron) smaer, 1985 T &iw "erre
T % fory FArferfera smaer w2t 8, oraiq -
1. (1) TH SAT<ET T WIS ATH IACH (AFTA I, Frateah AT {7f2ra) (R S qaras smaer,
2022 % |
(2) g TSTIA H THTA 6T ATEE HT TG g |
2. 39 (AFTEH, FaaT a1 Af3a) (R smaer, 1985 (& =08 z8% TATq I Ma
FET AT E) H,-
(F) @< 2H, IT-GE (TF) & TAT HAEGT IT-TS STEATAT 6T SITUIT, AT -
"(T@) F&T TUF qedl FT 0 o § ST 3 AQeT & IT-90160F "1 (F) AEd g ieued" & T
AT -1 H AT GeH TuF Teal & H=or § a7 g1
(@) @< 23 ¥, 37EE 5 F 7T, MHEd STEE Ad:eTad har STus, sT9idq:-
“6. ST IALHI T (AU (FZ-91h AT FHTT fIf)

6384 G1/2022 @)
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TH e | sfqfas T a19 % gid gy o, Tw AAwiar aes sraria Sa e, =i i
AqTEe I¥ UE wE o1 [eihd aw (B9 280 28% 747q A-0T9F w27 AT ) F A8l g H
TR 2 o AT AR BT, AT 316 IT a9 o F Sa<h AT a1 T S @18 % 2 T
e ¥ fREwma F0h e #T 9d 8; a8 39 394 & AT § T I8 sAieraad gl g
T SO s 6 o 3 gt § B 9w e 3 e srom
(1) T 23 F F TET, FEftEad g€ Fq-EATod AT ST, SidQ-
“23 @ FF-IALF % ATIUEd T THTH BT 96 i &l [Huer
(1) =9 aeer & siqfae oY a1a & ga gu, Sgl WSO & 0 Sd Ia7F &l w2l eAfaued gl T3 a7
TETH B 4T AT AT % &< 92 AT [AAHATT o1 § S aF TRIEA 6 0 [\Heied a9 & qqeq
Tt g, U "t fAfRwtar grer e o ff ST ar S g A G F faw sfegta it
AT e a9 T & AT, 7S GTIft Iarse & 2 ATaued g1 STt g J7 gt STt FHT gv AT’
g, 7 199 T &F ATt FEfAATar anndt F d9-a9 & o gart & a § qrq @40 & Sae arfgewor
T @< 26 F ITE< (6) # Meifea gfwar % sqar Mdem % forg gf=a wam |
e U A TaRred ATt it TR i T B § A1 D1 § Afqued 058 & ar i "X e F vy ot
g &9 ¥ forar s,
(2) == straer # siafae T aTd & gid g0, STal WS & I AT IITHA 6 3R S(Td% 37 FT i
ATUed g1 A7 g 37 MaiRag a9+ & oaq&q dgi g, UHT ariT &7 [[AEEiar gr 90 araEme & a7
feRT o1 SI' a8 9T 9Tq R SR R-AE 7, 3 [ i 90 e & are O
TEHERTOT o {70 ATHAT T ATIE SR AT UHT ATHAT 7 SUTRT S¥0=1, Mo w9 offe § R sroa am
a¥Te % form ST StToEm) w4t st St F 99 g, a7 28 a9 of foraT Srue A1 3ueh tedfeg w9 #
fAroem & foro fafRwtar &1 arae #< fRar smom
(3) STET ITHA & I AT ATaued 2r STt g, A=wtar ama & % o sfaga e &
T FT AT e ST Tq2 9 S0 ATHUT AT METH § S0 6 20 F13 T & aaed gl Sl g
a7 et arees it 721 8 a1 a1 e % e ARt ategfa wfwr £ giea wom:
g UHT eATqed ATRIT T T ®9 8 A1 37 § ATOUed 9% & a1 &7 "X" =g & 919 off ¥79 &9 7
o st ;
3. I AR FT AALAT-1 F AT & H, i "Savahl & A’ % ofefia +, --
(i) ITefTee 1 (M), “oarerelt IATE”  HATAT HH T 6 H,-
(F) 7= (ii) ®, 37 "13.5" 3 T U< 3 "12.5" T@T STUIT;
(@) 5= (jii) ®, 3% "16.5" F T 92 3F "15.0" TG JT0T;
(M) 9 (iv) ®, 3% "5.5" % TIF 9T 3 "5.0" TET JTUI,
() |= (v) ¥, 3 "18.5" F TATH U< 3% "17.5" TET STUIT;
(i) "gEw 9IF a7 et ITeuE 1(B)H, -
(1) #FH H&g% 24 ¥ 399 Fafeq Teafedy & varq, Fefotead &7 @egis i gfategt saenfua

FT ST, Sroafe--
“25 TS FAAE TGO qHd 767

1. T % AL 9T AT (THUA F &9 §) &7 giaded, | 26.0
ATH

2. oo 9+/-1

3. e v (250 HERIE ) 1.8-1.9

4. WX & MY 9T qEF (T U5 & &7 §) Hi7 giaera | 0.001
EIBEE




[FT T H—=vg 3(ii)] T T TSI © T 3

5. O F g T "t (f &t F =7 #) #7 wfdea | 0.003
Sfersay

6. T o M 9 FetAaw (H7 & F =7 &) F7 viaera | 0.0025
sfersay

(@) w7 Fear 1(=) & =i #, FMetertaa oo sia:emag T ST, ;-

“Feooor; "He T T Jod T T IULE [AfATaE At a1 I & "ifds &9 F 7 gy a9,
ST 21
(iii) Swefid= “1(S) FrwEe IavE & qdi=, wH "dear 30 T 3EH "@&taq gfatsa & T
Referiad FaaeT i Tatear siaearfud r Susfr, o79iq -
“31. Tadt® 11-30-14 wdrerse S=fforem, Towe, SiF, T F 9

e AMGS R

ey

1. AT o TG T A=AT Tiqerd, Afeshas 1.5

2. AT o AT I T AT2elo (AT 3T ) sfaerd, | 11.0
ESEA

3. AT 3 AT 9T FA I Tfaed, =LAad 8.2

4. AT F AT I T4 FIEREE (Fo31s =9 |) wiaerd, | 30.0
ESEA

5. | AT % MY T T § gaqefid weRr (30 % 7 §) | 25.5
stererd, =gAaH

6. AT F A I T § FeATefier TeformT (3 F =7 #)) | 14.0
STrerd =AaH

7. HTY % AT I T [oidh (S20A & =9 H) Jiderd, =g=7aq | 1.0

8. AL o YT T T Toh (TH 6 9 H))Tiderd, Faaq 1.2

9. HTY % AT 9 T A () Tiaerd, =q=aaq 0.2-0.3

10. | 9T o A& 9% AT (THSH) % &9 § Siaerd aaq 0.4

11. | 0T AT : AT T FHOT AR UAT GIIT ToF FTAIAT T
Aaw 90 widerd 4 . #1. &fiw 1 . #f. a9
TAAT F AT Tg ST |

32 UHA UT HiFhe HITEwIEe AT, S5, i & |7 (FIrh)

w TGS R

g&=qT
(i) HTY 3 ST T ATEAT TIaerd, Afeshaq 5.0
(ii) HTY 3 AT T 3T FIEERH (F1o3Ms F &7 /) =Faw | 16.0
(iif) AT o ST 9T A § AT FERH (o8l F 77 H) | 14.5
ST, =AaH
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(iv) HTY 3 AT 9T AT (THSAT % &9 §) Gieerq ==aw | 0.5
(V) HTY % AT 92 T Toidh (SIS0 & =9 H) Wiaerd =q=7aq | 0.5
(vi) AT 3 AT 9 A (A7 F =9 §) gidera, ==aw 0.2
(vii) HqTY 3 AT I T T (TH 6 &7 §)IIqera =q7aw 11.0
(viii) AT % A& 92 T RIERIE THE (s & =7 #) | 4.0
st sTfereas

(ix) T SATRTT : FTHAT T FHOT ATRTE AT T FoF FTHIAT T
IAaw 90 widerd 4 . #1. ofiw 1 . #f. wed i a9
TAAT & A= T

ST |

33. HEIAT wiThe aohe (16-20-0) wrediwrse afiforaw = aror

() tqre 3 smerme o srdar wfer, wftway 1.0

(i) |97 % Seme u¥ e ATEee Tfderd, SqAaw 16.0

(i) |97 % AT T ITAS FIERIH (Fo3Ms F 77 H) AqH 20.0

(i) Y 3 SATETE T STl | FeAqeiier Brehie (F30s % = #) wiaer, 17.0
FIATH

(V) |97 % SeTe O¥ Hothe G0 (UH % €9 #) Tiaerd, =Faq 13.0

(Vi) [T 3 Sreme a7 Affore (wHS % & H) giderd =Ean 0.6
FRUT STRTE . FTAYT T FHOT AR UAT gET o6 ATHIAT T ~AqH]

(vii) 90 widera 4 . 1. e 1 . #). a9 gert F

(iv) STefri “1(31) 100 sfera St Ao afusy 39 F et %9 7. 8 3% S99 gatda wafs=i &
TETq Referiad w7 SeaT o Tafegy sia:samaa i [T, 740q -

“9. AT FeTHiEhe 29T (0-40-40)

(i) T 3 SMTETY U< el TIA9rd, TfershaT 0.5
(ii) AT F AT 9T A § AT BERT ( Fo3ls F &7 H) 40.0
gfderd, =IAaH

A & MYW 9T I § Feaqefiar qefaaw (F, o F =97 #) | 40.0
(i) | STFed, =pram
(iv) A & MY 9T I | reeqeiie gqred yiaerd, dfasan | 0.5

(v) T 3 ETE O TraT (=t F =9 /) &1 gfdera srfaeray 0.0003
(vi) | 9TZ % T UX FetHaw (H St = H) F1 qidea afdway | 0.0025
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0.1

(vii) | ATE 3 SATETT 9T ATEAS (T UH % €9 H) FHT7 Tiaad Tiaemas

(v) 39- ofidfar "1 3Iefied "1(3) wraETIE 9ad 39w " F qefiT , W "ear 1 9 7L (i) #v onw G
STTUAT,

(Vi) ST-9TIF "1 () T A< " o o7efie, FwH FeAr 10 i ITqh & "Hatda aedl & T, Haferad

FH HEAT 3T TS swaer: Sq;zamoq £ sy ; -
“11. FredrEEe w bt (7-21-0) ava

AT 6 ST T2 AT o a9 IAaq 7.0

AT & ST 9T 5§ gaqefite wrenra(dsts #21.0
& H) wfaerd, =IAaH

T % g 9T N (S U % ' #)  wiaere,|0.2

ESER
EELREIS] 1.29-1.33
ot T 5.2-7.2

12. ®IEHEe Sfearaw geuwem

1. [ATY % YT 9% e @\ (AT T =7 ), wiaerd, =Faaq 21.0

2. |9 F A 9T A (I % w9 H) TiFerd, =aaq 0.1

3. [T F g 9% i (ST & &9 H) giaerd FAan 1.5

4. |ferT 7T (250 HENE W) 1.74-1.76
5. MU= 8.5-10.0".

3. ITH AR N ATEAT 2 F, AN @ “IALHI & [EAGU H TZQ H, F G&Aiw 32 T IqT gatad
stafeat & T, Feferfad 7 deis ofiv Tfefegy siq . it ST, sIid;--

"33. Wi gTaTEehe Y FeIH RS (AT I94) & g f vgfy

i) 5 (i) # fafafae 9ot gy qrefa=m 1 sagmr;

i) 21 (i) # fafafde vgfa g Bfer a9 1 saem;

iii) 21 () (v) # fafafde 7afa g Sfesmw Fr saem;

iv) 8 (ix) # FafATee Tgfd gRT smE AT FT sagm;

V) 8 (V) # FafAfae 9afa g #ET &1 sagmm,

Vi) TIEFOTH ATAEThe ST HCAH ATITETRe (TTA 3a%F) H Hoh (TH % &9 H) T AL | -
Ed qrter

(i) ToifFes gle wie, JTeT 9T, e A, 3a,

(

i) SerFeieE Tqa;

(
(
(
(
(
(
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(i) T

(iv) T e,

(v) Fedes & forg e o

(vi) zoreifaer s (0.001 ITH &waT);

(Vi) Z=TeT F37 40 i 50 free T

(viii) =R sErRTeTET e o S T, ST,

T CIEERED

(i) o7 BT AT THHE (37 % THETA);

(i) STEYE Qe IFAINE THE - U dffel aiegdich Faresn | 250 et 9ix greg el U o Jraw
1000 foefiefies ot T =7 &\ =&t avg & et siw fHemd’;

(jil) 3T FefreTe= Brem : 120 T afer Feree #1000 frel g #

(iv) foreax Arzee (5 widera =ier): 100 fHefieie Ha 5o # 5 9T/ Fea qr3de =€,

(v) grESioe gfa stFarse 30 Tiaerd (QrsiT) =er: sifaw digar 30 sfaera o & o avt gregom
YLFITSE FT TTAT 2

(vi) FITe=w gregiFarze =@ 100 et omea S § 40 I79 AIETH Freg(F15e TH7E =i,

(vii) Trameer st fesReT: 100 feft sremrga & 1 9 frameer st e =t =& Ram o &2t
TET STg U¥ HSTT &9,

(viii) FRTH JTIEehe: T IS

T EIER

1. TEA IALEH TLEAV T FT SAFEH R,

(F) 1. (F) 5.0 ATH TTTIATH ATAEES (AT FiqTH JTATHHS) TCA BIAATSIAL (AT 1 TTH TF) F
THA FT AT TAFEI S oSoie T Y 3T U g9, 9% 500 AT 12 sterifend e § =6 79 %l 19 &
| T8 9T & &9 ® "W" fa=ioq 3| gt Rffecs oot &7 ITTRT e Fareh &1 500 At F e a& a3
(@) 50 Weftetter F3AT 1 500 fAefietier fiFe § = e Frar 100 fefiehier ot =1l za+9 2
fAeftetier 40% TATSTH =i &l STet | e dTE-¢fi 2 fett 30% greg o daTEe (T92 3ip) T ST
AT FT AT A F ATATAT T T &1 T & fTHT 7= 9 T e 9T -7 T 30 e a1
T TH ST Y 3T TohY efX-e1Y 2 TRt gregro dxrrse 30% =il T & STei| =1 &l T8 < § -
eI TH F |

7T srEem® grar 1 & 2 fuefielier gregoe T 9 § fHard) qut st & o § gregee
TS fAerae 6 foefT & srfares At [T A1) SR &1 S2T1 Y, 100 faeft 91+ =7t 3 fhe o= |
() e & fameer atsr SRwes it 3w 93 e 2-5 fefiefier aq g v e ¢
TH 9 % AT & T o [1 TG0 T F A7 T g7 ATT| 7T AT T 377 o STl 3 FHi A il g2 H
Tl avg HaTe) e, 10 e & fia 9 &7 Teid F3d & (o0 S & TH < (ITAT ATTHT T
=, <800¢) u¥ |

fooqur: 1T strarem= g1, a1 e 7 TWei a4 & forw e 7 30% T2 3 T g 9 A=)

2. T FoHET Tl TATHSAT TZTT | AT % 70 TehT 7 G-

(F) ST Tohe F T | ToFT 6 Q7 qUT FEATHT FA 6 o0 St 797 § -4 15 fefietie
RTw FARTEES e,

(F) T TH I AT I F FH O FH 5 e F O o7 98 F qIHE 9 T@er ¢ O O 39 A8t (SR
800C % )| FAAAT % T ATSHFHIUT T T o [oTT AT o FAL Uk ATH AT TG | AT H2 6
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A T TAATAT a3 T 3T Tt g1 T8 FHL F I T 32T F< 0¥ 37 T 92  forw o & qifw
AFHT STHT T ATV |
(1) 30 foreft erwaT arer Sit 4 I fves =@ Fiaae @ 38 2500C 9% 9t § q@T0; 37 37 F¢ ST @reft
Feaa (G1) FT a9 [FiE #7;
(=) wger & dier U 30 facfietier awar &1 G4 e e = Fioas & S=GeT F 97 T9A7 ST 37 g
| ATEAT AT AR AT FARTSE & {H FIA o (1T FAF&T 7 TH G147 7 10-12 12 7 o1 T8 I
FA o forT 3 a8 FARTee & 95 8, Tg T Heaw darsee e & fram S aear €
(%) ST=w Tethe ATl Fierae w1 25006 U7 T 5 F forw Agt § @I, AEr F T H FAL F GO
T -1 FETehe R 9 a9 of S0 3T AT (ST 2) JTe Fi
3. AT -
T TOHL )TH % & H) Fraad w/iw = (G2-.G1) X 13.74 X DF (10)

W

SEIE
G1= = Faaa & T (+ Thee TU T AN 63T ST dT)
G2 = I FHad FT TS + IR Tohe ATAT (+ FT< ITANT 03T ST1aT § ar foheex
T77)
W= T3 FT 91T
e 13.74= 9aw dothe H FoT FohT (W/W) FT Tfaerd = 32 x
100/233.39
33. wiewT foreas & fergoor £ agfa
1. FEh! oW § Ffcsad qohe ST2arese & &9 H Hoodd FT a4
(i) Ffeerr faerae &1 Arehr- 210 (f) § AR agfa % e
(ii) i -
(F) 250 ey g@ e § 1 I 9947 @1 50 Weefier 9aqar grgeames uwe (1:1)
Il
(@) &1+t glex a2 5 fode aF IaTe Siie FFY & qT9HE 97 327 w4l 50 fMefieies a5 1|
(1) 250 fHeftefier ategHidF FATEF § =TT I T Fe AL AT J 6 qr2 741 250
fefiefier #41
() 250 fH=tietle? ot gU i wares | 25 fAeictier a9 A% o v 20 Metetier

A A 3T 20 THATeATer THT FA | Fohddh il g d STl 3T ATAT T ITH Z1 T SSIe10
= & q7 9 | V2 % ®9 § 736 EDTA it #7471 9% 474 3|

fooqur.- 13 =1er eifera S o TTq |7 7 &1 a7 =9 (heed F 3T a9 4T 9% o |
2. AT -
FCATTH (FicarTH Tothe SRR & &9 H) Tiaera = V2 X Ffeeras feex
X34 X1"
4. I AT A TIL=AT- 1, F A7 F H, of e S aeant #7 fafaaer " % ofefie,--

(i) *7 gear 1 § “eeieay” 3uefive &, 3 6.5-7.5 % ¥ 9, 3% 5.0-7.0 T STU;
(i) 9 T=AT 2 H “TAIarade?” IqiF §, 3 6.5-7.5 F €79 9T, 3% 5.0-7.0 T SATUA;
(iii) 7 TEAT 3 H ‘T AT ITATHF |, 3F 6.5-7.5 F T 9T, 3 5.0-7.0 T S0,
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(iv) 9 T=IT 4 § “Bhe qoqefie SRy suiids #, % 6.5-7.5 F ¥IW 9Y, % 5.0-7.0
sfea B s,

(v) F9 G 5 F ‘BT oa 39 ST ¥, 37 6.5-7.5 F €7+ U<, 3% 5.0-7.0 ¥& 10T,

(vi) T HEAT 6 H “OIefOTH WAt o S 39 (F U o) Iufivw H, 3F 6.5-7.5 F T U%,
% 5.0-7.0 T STUAT;

(VilyFH =T 7§ ‘R gaeiier Jaiar 3uefiv #, 3F 6.5-7.5 % #919 1%, &% 5.0-7.0 7@

ST

4. 36 AR HY, TTHAT 3 F, WRT o H,-

T 1. o 7 39-977 5 7 39 e wfateat & wana Fetatea w1 siaernfu G
STTUATT, A& -

"5 o, I FATMear Tratater it qT w1 TRHAT

30 fReft Afeeara uw 5 et 3 fory ferareshrar 3 afer & qteror o=t 7 2 srpora 7 dF
FAqeferar it arar Faiia &t STt g1 Fea Haad 15 fee % fow 8000 sefius uw Herw st
TRIT STTUATT 3% g 9% JTAATAT 60 AR 36T SO (W i e, 1962)1

COEIEEREF

(i)

(ii)

(iii)

AR TEE (5 UA): |ig e gis Uie & 70 faefiehier it 500 fefiefes a& qaar
L

FHIATT Aifersge: 20 TTH AT Hifersee &1 qT=T H =1t 3i¥ 500 foeft e uqar
T\ HT Al TS FiF 67 arae § GSTRE F

UEhifa® UieE (0.1 TH): 75 Tt 911 & 1.32 9T UERifda URE =Jel| I8 =7, T
a9g g1 ar, 39 fae 93 T ST A1 e 5w fa| soeht sraeasmdr gr i+ Uehifas
T STET & S gl STaT gl TS = I T@AT AF9TF g ar 38 g9aq: 25
et ufeefimemfimemates ufte (RefRay 79=) i< 0.5 =t wifds vl
gt 75 foett = ® e fRaw o ST aehar 81

TfTH TIHIA 2Tée: 0.2743 ITH T UEHIA 2T &l AT T H =it AT
100 fA=fIeAeT T qaaT Fi|

AT arfse: 5 U ow g UHE & 125 Meieies 3T Haaw difersse & 37.5
Hefietie & sr=et avg M) 75 el ueniftas Tiee =i oY 12.5 A=t qrefom
TEHATS 2Tee 7 AT 30 ATHFRHE il AELTHATTHIL TATT AT AT AT 80
FIh T8 24 =< | AfereF 921 =T 2|

(@) AT BIEhHS =

T2l BIEhe =1er: 0.1757 TTH TfTH STETeg o wiehe ST U Ik 51T 931 Fl 30
=T 7 40 faeftum ot (wiehe % =9 H) / At grar 21 fi= 7w w srqam fafesr qigar =

FATT T

i ¥ 9T (A0[sHa S (THTS  [$fa| ' (THue) [$as aresar (et
EEIPIGTAICEY )

5.0 45.0 50.00 4.0

4.0 46.0 50.00 3.2

3.0 47.0 50.00 2.4
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2.0 48.0 50.00 1.6

1.0 49.0 50.00 0.8

0.0 50.0 50.00 0.0
RIERIE

1. 50 =12 Fieraes FATEw § Foa? ddg I aearar 4 40 fFefieiie 7T fUue 3 uF ga6a
1T & 3T Af9ds & 8 Feficiiey ST oli¥ a5 % A1 AT & 50 THUA I 4970, 3T

F=h1 aeg o=

2. 7fe sraema gr v sfafrar fsor i gqer #:3)

3. F\ T F7 10 fae F TaTq =1 % el aqca w1 880 UTAUH UL AU

4. T TR AT 7 TN ek 3ot S & srferrds R &1 sraemor #3)

5. HEpId a8 I¥ dIAaTAr H AL o it 7T A AUET (S) RO H @Eqd § § ®wiehe & €9
H ot o AT FiEar 7 STINT Fh dI1T 0 T AITH a5 6 G ASt Gl il T@HT af Tt gl
ST T3 T Aol ATHIAE (= T ATALTHKAT BIAT g FA1Th Tg FRAT TZaT g AT ATHFHFT 6 o= |
gfaad | Taas Idid gral &l

6. Fereefier P st §¥TorT 36 T FHi-

et PO43--P/L = z X (3701 2 & W= faeae &)

(i) &=T 1 =, -

c ofidw #H, "drerar AieIEATsRT aTaTEEATESE" aekl F OTIM T 7T HifaATSonT
ATIRIEATSSH" 972 T S0,

(@) ST-9=7 6 =T FateT ALt & varq, Fetred 3T-937 & ST, J9iq -

7. STt qAaeftear % R & forw &g £ g i

FAH TRIETHIET T START Fideh AT TIETLT T FTLTIIT

(F) THAT AT FZAT
TosRsiga A1 Hear aa w¢ Fre# et g 5.0 a1 W&, 0.5 a3 MgS04.7H20; 0.1 am&
CaCO03; 0.006 at FeClI3; 2.0 a7 Ca3(P04)2; 3.0 ITH Tl TegHIaH f#ferhe 1 wlex

AT 9 § | =9 Hi=ar &1 pH1 N NaOH &1 STaRT &% 7.2+/- 0.2 9% g9t 7ar Smar gl
100 facfiefieT 519w w15 ® 6 Fa%, 250 foefistiet o wres ¥ st Mfear da w2 =7 20
firee & form 121 =t afoaas o e § stamriza #3

(@). HIT=AT F7 SATFATT

IH THTT T TF T HITAATSIONT ATITRIEATZSIE AT FT FAT F3 o1 FuAaT (Faqefier & oarq
& T fIETd gu) % &9 § [TE7 797 7 ofT 9t Ror § 39w afviq & &7 § Aeig@ s ATeqH I
T gl AT T SAGAAT o o176 905 Fod? HT TART F3| 3 FATERT FT GLAT FY 3 3 FATERT AT
s A= 7 @ 30+/-10C u= 7 37 % o Tedt e ¥ w 1o &l Tagae Fil

(). =erefter K . T stagmeor

(1) 7 T&=1 % T, s #7115 foe & forg 10,000 sfius o7 FaTaaed F7 | FAH BleH e ZIT
ey F e & forg srfdge it

(2) 50 =t afegafes wamew § 1 et g+r / Afgga W & /e &1 50 et #30 @
FIETHIET T FA HT START K TTHIAT T SATAT A0 Feaefier qreforas £ aram it @¥ro=r a1
T | Toera 14 % 9T <9 T /T [ T Fideh hl STl gl

. T 9% T qITr
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(1) 1.909 9 =rersre 1000 o K T T2ish =e a9T0| T3 I Tefaay Frerze (1 =9 & fou
60 =3t &fcas 9 qEm T 1) a5 § 1000 Wi aiegaicd e § T &, 37 ea
ST | 1 AT TF a7 o | AHT S & a1 1000 fdrow w=tF 9 & 100 Weiefter @i 1 e §
qaaT #6100 Ty 71k 71 F:

(2) fau= 0.5, 1.0, 1.5 3T 2.0 fa=ft 100 drdrow = v 100 et ateqAfes womes § ret 7
AT T {9 T =7 | =9 =Jet § waer 0.5, 1.0, 1.5 &% 2.0 ffiuy & (efzmy/fmam) gmar 2
FAH HISTHIET oAl & g TIEdT & STANT FLeh JHE a5F Al el

Faaeita K T Fefuma/aie e & €9 § sTfeeah T s |

(iii) T 17 ®, S-9%7 6 F TATa Mwfertaa siq:eaaa BT S, ----

“7 . TTHTI] ATV TIFERIETH 2T T START Fileh qAqeiter 5 F1 e

(F) THAT T FTAT

T&T-10.0g & Th S gaasiier st #=ar 99 #¢; a@=aq qaohe-1.0g; TefaT Free-
0.2 ymw, RUTeform gresioe withe-0.1 I, &ty aehe-0.2 I sfiv S Faie/SF
AtFTEe 1 I 1 HAex a5 | | =9 Hitegr &1 9o, 1 N NaOH &1 393 & 7.0 9%
THTETS AT SmaT 8 1 100 ez staw a1 § 6 Ja¢, 250 Wefiefiet s womes § a1
HfAT A #4320 fime F fow 121 =5 afcams uw sreaea | sframrea #4

(=). =TT F7 T FA9aT

U 9T o7 § Suw afviq & =7 § ZnSB (Fa=efear & aata & fZ@r w@T 8) #iY ¥w ZnSB e
HITAT 9% % =9 # {7 7947 € 1% T &t UF ZnSB AT FT 74T FL| AT FHT SATGALT A
I =9 9[F Fea T AN F| 3 FATERT HT LA FHY T 3 FATER Hl FEATAT FI=07 F T
30+/-1°C 9% 7 &Y & forT Tedt AT 9T FATE Fl TAFIAE Tl

(). el i w1 e
(F) 7 fa=t % 7ETq, 15 fee % forg 10,000 Afius 92 it Fgmaames w7 qaaefia i
F AT o foru srferge s
(@) 50 fefetier ateghfes e § 1 fetictier gmqr / fdsa e siw 9@ &1 50
THeIetleT T FAT0| ITATI] A0 FFRIEHET §  HId &l 1A w2 Zn TIHAT FT
ATATT TN o A = | A dee 999 & gaqefiar Seda1 #l Ferae
AT STEQT T HIAT HT FTHTT AT TAT AT
@m =% @=%we F 0.5, 1.0, 1.5, 2.0 i 3.0 fAfciier 100 Aoy aE=F T=iF ==
(FATAATIIF EF § ITA) I ATH T FATER H AT AT ST 6 T TAAT Fileh HITH
T FATAT T ATRT 3T AFRT I ITH FA 6 o0 AT & 100 Hefietier T a= T
918w 0.5, 1.0, 1.5, 2.0, 3.0 ffiuw it Fisam
() Al SEQT A /AT 6 AT AHE a5 F HASIE T2 a1 w1 (50) F 91 I T
HT T IOTT Fleh ol ST g
g Zn FT feefwma/edier a1 & &9 § stfserh mar s
5. I AR E ATLAT-IV F AW F H, Sifaw 39w w1 AfHaem” ot ¥ orefie, -
(i) w9 EEAT 2 §, 7T (x) ¥ 3T qated wfateai F e ux, et yEteet siv o

“(X) 9TET aTq ster (mg/kg F =T ) Afersad
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rafaE (As203) 10.0
¥ (Cd) 5.0
witaaw (Cr) 50.0
arar (Cu) 300.0
9T (Hg) 0.15
faferer (Ni) 50.0
=T (Pb) 100.0
5 (Zn) 1000.0"
i. %" HEEAT 3 H,-

(F) 7= (iv) #, 3% “10.0” F T 9T, 3% “8.0” T&T ST,
() == (vii) §, 3 “6.7” F TATV UL, ¥F “6.5-8.0” ¥@T SATUAT;

ii. FH HEAT 4 H,-

(F) 9= (x) §, 3(F “6.5- 7.5” % ¥ U, 3% “6.0 -8.5” T@T STUT;
(@) 7= (xi) T =9 AT STuA;
() |= (xiii) 3T IAH &g &= & = w7, Fetefeg g=tea sqaenta
T STTUAT SrITe:-
“xiii AT &7 9T (mg/kg F &I H) sTfershad

rafaE (As203) 10.0

Ffeaw (Cd) 5.0

FifEaw (Cr) 50.0

74T (Cu) 300.0

T (Hg) 0.15

frfrer (Ni) 50.0

=rHT (Pb) 100.0

5 (Zn) 1000.0"

FH TEIT 5 |-

(F) W= (xi) &, 3F “6.5- 8.0” F ¥ 7Y, 3F “6.5 -8.5” T SO,
(@) A= (xii) FT 0T a7 SToa,

FH AT 9 |, HT (ix) 3T T qafad TAre=i & € uv, Reteta gErean

V.
STTURTT, ST
“(ix) AT &7 39T (mg/kg F FT H) fershad
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rafaE (As203) 10.0
Hfeaw (Cd) 5.0
eIy (Cr) 50.0
arar (Cu) 300.0
a2 (Hg) 0.15
faferer (Ni) 50.0
=T (Pb) 100.0
5 (Zn) 1000.0"
vi. FH HEAT 10 |, " (viii) 3% 399 gaferq sfafsat & v ww, Faferfea wfatear =
STTURTT, ST
“(viii) AT &7 9T (mg/kg F FT ) Afeshad
ALY o7 39T (Mg/Kg F &9 H) stfersmad
rafaE (As203) 10.0
Heaw (Cd) 5.0
F1fE=+ (Cr) 50.0
q7aT (Cu) 300.0
T (Hg) 0.15
P (Ni) 50.0
4 (Pb) 100.0
5 (Zn) 1000.0"

7. I SATR9T o ST 4 3 90T F |, ‘S sawht F fFAguer £ gy’ of i+ F srefi, w0 gerrs
13 % T, Referfad siaearioa far s, st

“14. stfeer ot Fgr s Sl ol wiied % fagwr i vafa

(i) Tfere srgamefier e

CIEIEERET

aq Arsfesw uiEe- 1:1 (V/v)

CIRIER

T F TS 2 | 3 YTH FI Uk [ § qeiFw &  qrol A 61 F T TF Tsaferd w9 aF 1o qaef
FTE T T&T T 7 SATQ, G AT THe G Bl 41 B 1| TH qq ATS(¢H THE 6 A1 AT Hl &l J1T
FTT FE 3T ATl | U ey T (F@Ted Ja¥ 40 AT T0Fe) F 91299 ° fhee? i oY fhee? Tux uw
AT T AT & &7 | TG FT TF 5 & forw 150 +/- 2 RBIAt afeqad 12 vF va2-3a+ § @)
Thee? TOT T TFATT o AT Tgl | ol g0 FiHad § 9% T & o0 qEq HY, T TALANUHA, ST it
T ATt
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(1) ERTOET

FFA- el Tared, | % AgE gtaerd = 100 X W1/W2
Sret

WI = 313 919 | 917, 37

W2 = qeqor & forw fore 70 9 &7 91 979 91

feroqur: et wTee SR 5T / TR Tt g (Fenfa), =em s sier 1998, F forw wredi
AT fafrear |

(i) T FHIEREE:
(F) THAT TIATT FTAT

1 T T FT SV T qre 317 78 100 et e § wrmatia 3 30 feficfer v=uast 3 i 10

feteties itad TaHUe fOeT) 0 wie § 10-15 e F 0 a7 53 31 % U % T0Id g aa T80

F1 4 = 3 form v | sgrede v 42 fhee? 9o & Hreaw & fhea )| A9d 5 & 4-5 9% (T 456

g ) 4T of | T SaaaiHd g Fores § fqeag i qrar 250 =t #:7)

I AT AT AqgHAT- |, 90T @, 4 (ii) F erefe afvia Jfawfes et wifosse ggfa grr g P a#r

AT T

(iii) ATEfe® ufte gawsfie weRrE:

CEIEERET

AaTefe® TfiE =it 20 T Arsied Uiee w1 9T § =er & oy ofw qrn & 1 ey a% a9 F o

(@) AT FATE FHZAT
(i) 797 % 5 98 ® 500-THTT & FATEH | Geldh &9 § qlot| ATeied THHe =7 & a1 771 w1 500
THeIetles & [T T a9T0| T il SUIH T219T F 98 A, TH U J1 Tl AT qries § v
A wTeR & 30 fe & forw 30 7 40 Ya/ffiee #it 3T | BT =0 Fafd & 3dd |, FdA1%h &l 8ol ,
U G4 fhee? TUY (SgTede da¥ 42) F WTeaq § UF 97% & hed? § =TI ] G |

(1) =T, 1985 F¥ Aqg=1- 2, AT @, 4 (ii) F wfee afvia fawfes FFatom mifersse vgft g g &

FT STHTT T

(iv) aT % sreeeefier fBe & Areeie & 7T

THAT AT FHIAT

T AT HT & 1 ITH TG A7 % F qre| Fg e % forw aret 7 o=t avg B sfiw v fhees 9uw
(FETEHT 4T 2 AT qWFeT) o ATAHW F g1 o | 200-250 Ty 1 o e[ers @ w41 sra9ry arer foheex
TIT FT qrELTHT T 500-THUS Foiesgd FATER § ST |

foroqur: areer, 1985 #iT qgHT- 2 9T @, 3 (iv) F & | AFG1Ra F2
15. T=THIEH | Fa= TeTe
(i) oTit ¥ et qreTer:
araer, 1985 , AGH=- |, 90T- =, % 927 5 % e fafa et & o 7o 3feafea |
(ii) FhE FEHT AT AT
araer, 1985, sqg=l- ||, 9WT- @, 937 24 (F ) Ft IHRAT (F) F e 7o Ifeated |
(iii) Ao TEHT HT AT
areer, 1985 F AqHAT-2, ANT- &, 92T 24 (@) F T+ 79T et |
(iv) T T (TH % €T H) (T The 3T HITerh &9 § [A€HTH TR T AN 3)
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A9, 1985 AqHHAT- 2, 9ANT- @, & U7 24 (1) % F el To7 Sfeafera |
[T, . 2-1/2022 sde=-fafd]
feoqur : 9= straer W & e § AFLS. 758 (a1), A 25 frday, 1985 g syt fHhar waw ar
ST aferg=eT e, 1515 (31) arira 31 A= 2022 3T $ifaw a1 gerrtera & @ o |

MINISTRY OF AGRICULTURE AND FARMERS WELFARE
(Department of Agriculture and Farmers Welfare)
ORDER
New Delhi, the 22nd-September, 2022

S.0. 4477(E).—In exercise of the powers conferred by section 3 of the Essential Commodities Act, 1955 (10
of 1955), the Central Government hereby makes the following Order further to amend the Fertiliser (Inorganic,
Organic or Mixed) (Control) Order, 1985, namely:-

1. (1) This Order may be called the Fertiliser (Inorganic, Organic or Mixed) (Control) Third Amendment Order, 2022
(2) 1t shall come into force on the date of its publication in the Official Gazette.

2. In the Fertiliser (Inorganic, Organic or Mixed) (Control) Order, 1985 (herein after referred to as the said Order),-

(@) in clause 2, after sub-clause (ma) the following sub-clause shall be inserted namely,-

“(mb) the mixture of micronutrient are those which are made by mixing of micronutrient notified in Schedule —I

under the sub-heading “1(g) MICRONUTRIENTS?” of said Order.”;

(b) in clause 23, after sub-clause 5, the following sub-clause shal be inserted , namely:-

“6. Disposal of Biofertilizers (non-standard or expired)

Notwithstanding anything contained in this (Order), every manufacturer shall recycle the carrier based biofertiliser

after sterilisation of the stock lying at manufacture’s site, is not of prescribed standard (hereinafter referred as non-

standard), or can dispose solid or liquid biofertiliser or both by spraying or by sprinkling over the compost piles or

windrows ; in case of liquid biofertiliser it shall be destroyed by autoclaved first and then spread or sprinkled on

the soil in nearby fields.”;

(c) after clause 23 A, the following clause shall be inserted namely,-

“23 B Disposal of Damaged and Expired stock of Bio- fertilisers /Organic fertilisers

@ Notwithstanding anything contained in this order where the stock of biofertiliser damaged during storage or

expired or does not conform to the prescribed standard at dealer end or during transit from manufacturing unit to

dealer end, such material shall be taken back by manufacturer or returned by dealer by intimating to the Notified

authority within seven days, in case where the material is damaged during transit or in case where the material get

expired, the manufacturer shall intimate the authority within seven days from the date of expiry for transacting the

material for its disposal as per the procedure prescribed in sub-clause (6) of clause 26.

Provided that the material of such damaged material shall be conspicuously superscribed in red color with word

damaged and also with sign “X”;

(2) Notwithstanding anything contained in this order where the stock of organic fertiliser damaged during storage or

during transit and does not conform to the prescribed standard, such material shall be taken by manufacturer for

reprocessing it by mixing with fresh biomass or in case where it is non-standard due to heavy metal content then the

manufacturer immediately with draw the material for reprocessing by mixing with fresh biomass or such material

shall be used in gardens, golf courses etc or sent to landfills. If stock is at dealers end, it shall be taken back or

returned to the manufacturer for disposal as mentioned above.

(3) The manufacturer shall intimate to the Notified authority within seven days in case where the material is damaged
during transit or, within seven days in case the material damaged or not of prescribed standard during storage at any
dealer level or in storage godown:

Provided that such damaged material shall be conspicuously superscribed in red color with word damaged and also
with sign “X”. ;
2. Inthe said order, in Schedule I, in Part- A, under the heading “SPECIFICATIONS OF FERTILISERS”, -
(i) in sub-heading “1 (c) STRAIGHT POTASSIUM FERTILISER”, in serial number 6,-
(a) against entry (ii), for the figure ‘13.5°, the figure 12.5 shall be substituted;
(b) against entry (iii), for the figure ‘16.5’, the figure 15.0 shall be substituted;
(c) against entry (iv), for the figure ‘5.5”, the figure 5.0 shall be substituted;

(d) against entry (v), for the figure ‘18.5’, the figure 17.5 shall be substituted;
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(ii) in sub-heading “1 (g) MICRONUTRIENTS?”, -

(a.) after serial number 24 and the entries relating thereto, the following serial numbers and entries shall be
inserted , namely:-

“25 Manganese carbonate Suspension concentrate

1. Manganese per cent by weight, minimum 26.0

2 pH 9+/-1

3 Specific gravity 18-1.9
4, Arsenic (as As) per cent by weight, maximum 0.001

5 Lead (as Pb) per cent by weight maximum 0.003

6 Cadmium (as Cd) per cent by weight, maximum 0.0025

(b) Atthe end of serial number. 1 (g), the following note shall be inserted, namely,-
Note: The “Micronutrient Mixture grades are made by physically mixing of above specified fertilizers or grades.”;

(iii) in sub-heading “1 (h) Fortified Fertilisers”, after serial number 30 and the entries relating thereto, the
following serial numbers and entries shall be inserted , namely:-

“31. NPK 11-30-14 fortified with Magnesium,Sulphur, Zinc and Boron

(i) | Moisture per cent. by weight maximum 15
(i) | Total Nitrogen ( Ammonical + urea) per cent. by weight , minimum 11.0
(iif) | Ammoniacal nitrogen percent by weight , minimum 8.2
(iv) | Available Phosphorus (as P205) per cent. by weight , minimum 30.0
(v) | Water soluble phosphorus(as P205), per cent. by weight ,minimum 255
(vi) | Water soluble potassium (as K20) per cent. by weight minimum 14.0
(vii) |Zinc (as Zn) per cent. by weight minimum 1.0
(viii) | Total Sulphur (as S) per cent. by weight, minimum 1.2
(ix) | Total boron (as B) per cent. by weight minimum 0.2-0.3
(X) [Magnesium (as Mg), per cent. by weight minimum 0.4
(xi) Particle Size :- 90% of the material shall retain on 4 mm IS sieve and 1mm IS sieve.”

32. SSP Fortified with Magnesium, Zinc and Boron (Granular)

1. Moisture percent by weight, maximum 5.0

5 Available phosphorous (as P205) percent by| 16.0
weight, minimum

3 \Water soluble phosphorous (as P205) percent by 145
weight, minimum

4, Magnesium ( as Mg) percent by weight, minimum 0.5

5. Zinc (as Zn) percent by weight, minimum 0.5

6. Boron (as B) percent by weight, minimum 0.2

7. Sulphate Sulphur (as S) percent by weight, minimum 11.0

8. Free Phosphoric acid (as P205) percent by weight maximum 4.0




16

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART II—SEC. 3(ii)]

Particle size- 90 percent of the material shall retain between 4.0 mm IS sieve
and 1 mm IS sieve

33. Ammonium Phosphate Sulphate (16-20-0) fortified with Magnesium

Moisture per cent. by weight, maximum 1.0
Total ammonical nitogen per cent. by weight, maximum 16.0
Available Phosphorus (as P205) per cent. by weight, minimum 20.0
\Water soluble Phosphorus (as P205 per cent. by weight, minimum 17.0
Sulphate Sulphur (as S) per cent. by weight, minimum 13.0
Magnesium as (Mg) per cent. by weight, minimum 0.6
Particle Size - minimum 90% of the material shall be retained between
4mm and 1 mmlIS sieve.”

(iv) in sub-heading “1 (i) 100 % Water Soluble Complex Fertilisers”, after serial number 8 and the entries relating
thereto, the following serial numbers and entries shall be inserted , namely:-

“9. Potassium Metaphosphate dimer (0-40-40)

0] Moisture per cent. by weight, maximum 0.5

(i) Water soluble phosphorus (as P205) per cent. by weight, minimum 40.0
(iii) Water soluble Potassium (as K20) per cent by weight, minimum 40.0
(iv) Matter insoluble per cent by weight maximum 0.5
(V) Lead as Pb per cent. by weight maximum 0.0003
(vi) Cadmium (as Cd) per cent by weight, minimum 0.0025
(vii) Arsenic( as As) per cent. by weight, maximum 0.1

(v) in sub-heading “1 (j) Beneficial Element Fertiliser”, in serial number 1,the number (ii) and the entries relating
thereto shall be omitted ;
(vi) in sub-heading “1 (k) Liquid Fertilisers”, after serial number 10 and the entries relating thereto, the following
serial numbers and entries shall be inserted , namely:-

“11. Fortified NP (7-21-0) Liquid

Total Nitrogen (as N), percent by weight, minimum 7.0
Water soluble Phosphorus (as P205), per cent by weight, minimum 21.0
Zinc (as Zn), percent by weight, minimum 0.2
Specific Gravity 1.29-1.33
pH 5.2-7.2

12. Fortified Calcium Suspension

Calcium (as Ca), percent by weight, minimum 21.0
Boron (as B), percent by weight, minimum 0.1

Zinc (as Zn), percent by weight, minimum 1.5
Specific Gravity 1.74-1.76
pH 8.5-10.0”.
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3. In the said order, in Schedule-Il, in Part- B, “Method of Analysis of Fertilisers”,after serial number 32, the
following shall be inserted, namely,-

“33 Method of analysis of potassium Thiosulphate and Calcium Thiosulphate (Liquid Fertilizers)
(i) Determination of potassium by the method as specified in 5 (ii) ;
(i) Determination of Specific Gravity by the method as specified in 21 (ii);
(iii) Determination of Calcium by the method as specified in 21 A (v);
(iv) Determination of Arsenic by the method as specified in 8 (ix);
(V) Determination of Lead by the method as specified in 8(v) ;
(vi) Determination of Sulphur (as S) in potassium thiosulphate and calcium

(@)
()
(ii
(ii

thiosulphate (Liquid Fertiliser).-
Apparatus
Electric hot plate, water bath, muffle furnace, Oven;
) Electronic balance ;
i) Desiccators;

(iv) Gooch crucible;
(V) Vacuum pump for filtration;

(v
(v
(v

(b)
()
(i)
(iii)
(iv)
(v)

(vi)
(vii)

i) Electronic balance (0.001 g capacity);
ii)Whatman No 40 and 50 filter papers;
iii) Routine laboratory glassware, instruments;

Reagents
Conc. Hydrochloric acid( 37% HCL);

Dilute hydrochloric acid - Take 250 ml of concentrated hydrochloric acid in one litre volumetric flask.
Make the volume upto 1000 ml water. Shake and mix it well’;

Barium chloride solution: Dissolve 120 gm barium chloride in 2000 ml of water;
silver nitrate (5 percent solution): Dissolve 5 g of silver nitrate in 200 ml of distilled water;

Hydrogen per oxide 30 percent (fresh) solution: Dilute liquid hydrogen peroxide to bring final
concentration 30 percent;

Sodium hydroxide solution: Dissolve 40 g sodium hydroxide salt in 100 ml distilled water;

Methyl orange indicator: Dissolve 1g methyl orange indicator in 100 ml alcohol. Shake it and store in cool
dry Place;

(viii) Sodium Thiosulphate : AR Grade.

(©)

Procedure
1. Oxidation of liquid fertilizer test sample;

(a) Weight 5.0 g sample of potassium thiosulphate (or calcium thiosulphate) liquid fertilisers (up to 0.001
g) accurately in a dry, clean 500 ml graduated flask on an electronic balance. Denote "W" to this as weight
of sample. Fill the flask to the mark of 500 ml by using double distilled water".

(b) Add exactly 50 ml (of the diluted sample from (a) to a 500 ml beaker and add approximately 100 ml of
water. Add 2 ml of 40% NaOH solution to it. Add now slowly 2 ml of 30% hydrogen per oxide (H202)
solution. Cover the beaker with watch glass carefully. Heat the solution on low heat on hot plate slowly for
about 30 minutes. Cool it and then add slowly 2 ml of hydrogen peroxide 30% solution again. Heat the
solution on hot plate slowly. If required add more 1 to 2 ml of hydrogen per oxide solution. Total hydrogen
peroxide solution addition should not be more than 6 ml for complete oxidation. Cool the beaker; add 100
ml of water and then mix.

(c¢) Add afew drops of methyl orange indicator to the solution. Add 2-5 ml of dilute hydrochloric acid and
mix it until colour changes to red uniformly. Add a few more drops of acid and mix well with glass rod.
Then, keep the beaker on hot plate (below boiling temperature, <800C) to bring the solution to colorless
within 10 minutes.

Note: If necessary, add a few drops of 30% H202 to the beakers to bring the solution to colourless.

2. Precipitation of sulphur for gravimetric determination of total sulphur ,-
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(@) Add slowly 15 ml barium chloride to the oxidized sample to ensure complete precipitation of sulphur as
barium sulphate;

(b) Digest the precipitation on a hot plate or water bath for minimum 5 hours at such a temperature that the
solution does not boil (around 800C). Put a watch glass above the beaker to prevent complete evaporation
of the solution. Ensure the supernatant liquid to be clear and transparent. Cool it to room temperature and
keep it over night to settle precipitates;

(c) Take 30 ml capacity G4 grade Sintered Gooch crucible. Dry it in furnace at 2500C; cool it and record
weight of empty crucible(G1);

(d) Pour the sample with precipitate into 30 ml capacity G4 grade Sintered Gooch Crucible previously
weighed. Filter it. Wash the precipitate 10-12 times with hot water to ensure the precipitate to make it free
from excess barium chloride. The filtrate may be tested with silver nitrate solution to confirm that the
precipitate is free from chloride.

(e) Dry the crucible having barium sulphate precipitate at 2500 C for two hours in a furnace by raising the
temperature of the furnace slowly from room temperature to constant weight taken and note the weight(G2).

3. Calculations :-
Total sulphur (as S) percent = (G2-.G1) X 13.74 X DF
w

Whereas

G1=weight of Gooch crucible (+ filter paper if used)

G2 = Weight of Gooch crucible + barium sulphate precipitate (+ filter paper if used)
W= Weight of sample

Factor 13.74= Per cent total sulphur (w/w) in barium sulphate = 32 x 100/233.39

34. Method of analysis of Phospho Gypsum
1. Determination of calcium as calcium Sulphate Dihydrate in Phospho Gypsum

(i) Standarisation of calcium solution-as per method specified in 21A (b)
(if) Procedure:-

(@) Take 1 gram of sample in 250 ml dry beaker. Add 50 ml dilute Hydrochloric acid (1:1)

(b) Boil for 5 minutes on slow heater and cool to room temperature. Add 50 ml distilled water.

(c) Transfer the solution in 250 ml volumetric flask and make the volume to 250 ml with distilled water.

(d) Take 25 ml aliquot in 250 ml washed conical flask and 20 ml distilled watter and 20 ml buffer solution. Add
few drops of indicator and tighted with EDTA solution till blue color is obtained. Note the volume of EDTA
used as V2.

Note:- if the solution is not clear after digestion filter it and then take aliquot.

2. Calculation :-

Calcium (as Calcium Sulphate Dihydrate) per cent.= V2 X Calcium titer X 3.4 X 1”.

4. In the said order, in schedule I11, in Part- A, under heading “SPECIFCATIONS OF BIOFERTILISERS”,-
(viii) in serial number 1,under sub-heading “Rhizobium”, for the figures 6.5-7.5, the figures 5.0-7.0 shall be

(ix)

)

(xi)

(xii)

substituted;

in serial number 2,under sub-heading “Azotobacter”, for the figures 6.5-7.5, the figures 5.0-7.0 shall be
substituted;

in serial number 3, ,under sub-heading “Azospirillum”, for the figures 6.5-7.5, the figures 5.0-7.0 shall be
substituted;

in serial number 4, ,under sub-heading “Phosphate Solubilising bacteria”, for the figures 6.5-7.5, the
figures 5.0-7.0 shall be substituted;

in serial number 5, ,under sub-heading “Mycorrhizal Biofertilisers” for the figures 6.0-7.5, the figures
5.0-7.0 shall be substituted,

(xiii) in serial number 6 ,under sub-heading “Potassium Mobilising Biofertilisers (KMB for the figures 6.5-

7.5, the figures 5.0-7.0 shall be substituted;
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(xiv) in serial number 7, under sub-heading “Zinc Solubilising Biofertilisers , for the figures 6.5-7.5, the
figures 5.0-7.0 shall be substituted.

4. In the said Order, in Schedule I11, in Part- D,
(i) inpara I.D after sub- para 5 and entries thereunder the following shall be inserted,  namely,-
“5A.,Quantification of P solubilization activity

The P solubilization is quantified by inoculating the test culture in Pikovskaya’s broth for 5 day at
30°C. Culture suspension is centrifuged at 8000 rpm for 15 min and the supernatant was used (Murphy and
Riley, 1962).

(a) Reagents:

(i) Sulfuric acid (5 N): Dilute 70 ml of concentrated sulfuric acid to 500 ml.

(i) Ammonium molybdate: Dissolve 20 gm of ammonium molybdate in water and dilute to 500 ml. Store the
solution in a Pyrex glass bottle.

(iii) Ascorbic acid (0.1 M): Dissolve 1.32 g of ascorbic acid in 75 ml of water. This solution should, if possible,
be prepared on the day it is required as the ascorbic acid easily becomes oxidized. If it is necessary to keep
the solution it can probably be stabilized by addition of 25 mg of ethylenediaminetetraacetic acid (disodium
salt) and 0.5 ml of formic acid per 75 ml of solution.

(iv) Potassium antimonyl tartrate: Dissolve 0.2743 g of potassium antimonyl tartrate in distilled water and dilute
to 100 ml.

(v) Mixed reagent: Mix thoroughly 125 ml of 5 N sulfuric acid and 37.5 ml of ammonium molybdate. Add 75 ml
of ascorbic acid solution and 12.5 ml of potassium antimonyl tartrate solution. This reagent should be
prepared as required as it does not keep for more than 24 h.

(b) standard phosphate solution:

Stock phosphate solution: Prepare a solution containing 0.1757 g of potassium dihydrogen phosphate per L.
This solution contains 40 mg P (as phosphate)/L. Prepare solutions of different concentrations as given

below-

Volume from stock|Distilled water (mL) |Final Volume (mL) |Final Concentration
(40 mg/L) (mg/L)

5.0 45.0 50.00 4.0

4.0 46.0 50.00 3.2

3.0 47.0 50.00 2.4

2.0 48.0 50.00 1.6

1.0 49.0 50.00 0.8

0.0 50.0 50.00 0.0

(c) Procedure:
1. Pipette 40 ml of the culture supernatant into a 50-ml calibrated flask, add 8 ml of the mixed reagent from a
tilt measure and make the volume to 50 ml with distilled water, and mix well.

Dilute the reaction mixture if required.
After not less than 10 min measure the optical density of the solution at 880 nm.
Determine the reagent blank in the same manner using uninoculated Pikovskaya medium.

a ~ wDn

The amount of soluble P in the culture supernatant is calculated (z) by plotting the OD values against
standard curve prepared using different concentrations of P as phosphate as detailed in the table. The
calibration curve only needs occasional checking as it remains constant and appears to be independent of
changes in the batches of reagents.
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6. Calculate the solubilized P as:--
mg PO43--P/L = z X (Dilution factor used at step 2)”.
(ii) inparalF ,-

() in the heading, for the words “Potash Solubilising Biofertilisers” the words “Potash Mobilising
Biofertilisers” shall be substituted;
(b) after sub-para 6 and entries thereunder,the following sub-para shall be inserted, namely,-
“7. Method of Analysis for estimation of Potassium solubilisation:
Determination of soluble potash using Flame Photometer
1. Preparation of Sample

Prepare Aleksandrov broth media comprising of 5.0 g glucose; 0.5 g MgS0O4.7H20; 0.1 g CaCO3; 0.006 g
FeCl3; 2.0 g Ca3(P04)2; 3.0 g potassium aluminium silicate in 1: | of distilled water. The pH of this media is
adjusted to 7.2+0.2byusingl N NaOH. Prepare broth media in 100 ml aliquots in 6 no., 250 ml conical flasks
and sterilize in autoclave at 1210C for 20 min.

2. Inoculation of Media

Select one Potash Mobilising Biofertilisers colony of the type that has been counted as KSB (showing
sufficient zone of solubilization) and streak on Aleksandrov agar medium as described above in a Petri dish.
Use this pure culture for inoculating the broth. Inoculate 3 flasks and keep 3 flasks as uninoculated control.
Incubate the flasks over rotary shaker for 7 days at 30+10C.

3. Determination of Soluble K

(1) After 7 days, centrifuge the broth at 10,000 rpm for 15 min. Collect the supernatant for estimation of
potassium by Flame Photometer.

(2) Add 1 ml of filtrate/ supernatant to 50 ml volumetric flask and make up the volume to 50 ml. Estimate K
content by feeding the solution to Flame Photometer. The amount of potassium solubilized is calculated from
the standard curve by multiplying the observed value with dilution factor.

4. Preparation of Standard curve

(1) Make a stock solution of 1000 ppm K by dissolving 1.909 g. of AR grade potassium chloride (dried at
600C for 1 h) in distilled water in a 1000 ml volumetric flask; and make up to 1 litre with distilled water.
Prepare 100 ppm standard by diluting 100 ml of 1000 ppm stock solution to 1 litre with distilled water.

(2) Pipette 0.5, 1.0,1.5 and 2.0 ml of 100 ppm solution into 100 ml volumetric flasks and make up the
volume up to the mark. These solutions contain 0.5, 1.0, 1.5 & 2.0 ppm K (mg/Kg) respectively. Plot
standard curve using concentrations against flame photometer values.

Express K solubilized as mg/lit of broth”.

(iii). in para 1G ,after sub-para 6, the following shall be inserted, namely,-

“7. Determination of soluble Zinc using Atomic Absorption Spectrophotometer

(1). Preparation of Sample

Prepare Zinc solubilizing broth media comprising of glucose-10.0g; ammonium sulphate-1.0g; potassium
chloride- 0.2g, dipotassium hydrogen phosphate-0.1g, magnesium sulphate-0.2g and zinc carbonate/zinc
oxide 1gm in 1: | of distilled water. The pH of this media is adjusted to 7.0 by using 1 N NaOH. Prepare
broth media in 100 ml aliquots in 6 no., 250 ml conical flasks and sterilize in autoclave at 1210C for 20 min.

(2). Inoculation of Media

Select one ZnSB colony of the type that has been counted as ZnSB (showing sufficient zone of
solubilization) and streak on ZnSB agar media as described above in a Petri dish. Use this pure culture for
inoculating the broth. Inoculate 3 flasks and keep 3 flasks as uninoculated control. Incubate the flasks over
rotary shaker for 7 days at 30+10C.

3) Determination of Soluble Zinc
(a) After 7 days, centrifuge the broth at 10,000 rpm for 15 min. Collect the supernatant for estimation of
solubilized Zinc.



[T 1l—=ve 3(ii)]

AT T TOT9H ; STETETIOT 21

(b)

(©

(d)

Add 1 ml of filtrate/ supernatantto 50 ml volumetric flask and make up the volume to 50 ml.
Estimate Zn content by feeding the solution to Atomic Absorption Spectrophotometer. The amount
of zinc solubilized was estimated by subtracting the soluble zinc of the inoculated sample from the
uninoculated control.

Standard curve should be made by diluting 0.5, 1.0, 1.5, 2.0 and 3.0 ml of 100ppm standard stock
solution (commercially available) of Zinc Sulphate with doubled distilled water in volumetric flasks
and make up the volume to 100ml to obtain standards having concentrations of 0.5, 1.0, 1.5, 2.0, 3.0
ppm.

The amount of zinc solubilized is calculated from the standard curve by multiplying the observed
value with dilution factor (50).

Express Zn solubilized as mg/lit of broth”.
5.1In the said Order, in schedule 1V, in Part- A, under the heading “Specifications of Organic Fertilisers”,

(i) in serial number 2, for the entry (x) and entries relating thereto, the following entries and relating thereto,

shall be substituted, namely,-
“(x) Heavy metal content (as mg/Kg), maximum

Arsenic as (As203) 10.0
Cadmium (Cd) 5.0
Chromium (as Cr) 50.0
Copper as (Cu) 300.0
Mercury (as Hg) 0.15
Nickel (as Ni) 50.0
Lead (as Pb) 100.0
Zinc (as Zn) 1000~

(i) in serial number 3,-

(a) against entry (iv), for the figure 10.0, the figure 8.0 shall be substituted;
(b) against entry (viii), for the figure 6.7, the figure 6.5-8.0 shall be substituted.

(iii) in serial number 4, -

(a)
(b)

against entry (x), for the figure 6.5- 7.5, the figure 6.0 -8.5 shall be substituted
entry (xi) shall be omitted,;

(c) for the entry (xiii) and entries relating thereto, the following shall be substituted, namely,-
“Heavy metal content (as mg/Kg), maximum

Arsenic as (As203) 10.0
Cadmium (Cd) 5.0
Chromium (as Cr) 50.0
Copper as (Cu) 300.0
Mercury (as Hg) 0.15
Nickel (as Ni) 50.0
Lead (as Pb) 100.0
Zinc (as Zn) 1000.0”

(iv) in serial number 5,-

(@)
(b)

against entry (xi), for the figures 6.5 -8.0, the figures 6.5-8.5 shall be substituted,;
the entry (xii) shall be omitted;

(v) in serial number 9, for the entry (ix) and the entries relating thereto, following shall be substituted, namely;-
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“(ix) Heavy metal content (as mg/Kg), maximum

Arsenic as (As203) 10
Cadmium (Cd) 5
Chromium (as Cr) 50
Copper as (Cu) 300
Mercury (as Hg) 0.15
Nickel (as Ni) 50
Lead (as Pb) 100
Zinc (as Zn) 1000”;

(vi) in serial number 10, for the entry (viii) for the entries relating thereto, the following shall be substituted,

namely,-
“(vii) Heavy metal content (as mg/Kg), maximum

Arsenic as (As203) 10
Cadmium (Cd) 5
Chromium (as Cr) 50
Copper as (Cu) 300
Mercury (as Hg) 0.15
Nickel (as Ni) 50
Lead (as Pb) 100
Zinc (as Zn) 1000”.

7.In the said order, in Schedule-1V, in Part- D, under the heading “Method of Analysis of organic Fertilisers”, after

serial number 13, the following shall be inserted, namely,--

“l14.Method of analysis of Bone Meal Raw and Bone Meal Steamed

(i)  Acid insoluble matter:
(a) Reagent

Dilute Nitric Acid- 1:1 (v/v)
(b) Procedure

Weigh accurately about 2 to 3 g of the sample into a crucible and ignite gently until all organic matter is
burnt away, leaving behind grey or white ash. Cool and extract the residue twice with warm dilute nitric
acid. Filter through a filter paper (Whatman No. 40 or equivalent) and wash the residue on the filter paper
with water. Dry the residue in an air-oven at 150 + 2°C for one hour. Incinerate the filter paper with the
residue to constant weight in a previously weighed crucible, cool in a desiccator and weigh.

(c) Calculation

Acid-insoluble matter, percent by weight =100 X W1

where
WI = weight in g of the residue, and

W?2 = weight in g of the prepared sample taken for the test.

Note: Indian Standard Specification for Bone Meal Raw (Revised), Fourth Reprint April 1998, by

Bureau of Indian Standards
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(ii) Total Phosphorus:
(a) Preparation of sample

Accurately weigh 1 g sample and transfer it to 100 ml beaker. Add 30 ml HNO3 and 10 ml concentrated
HCI. Heat over hot plate for 10-15 mins or till the brown fumes disappears. Keep for 4 hrs. Filter through
Whatman No. 42 filter paper. Wash with distilled water 4-5 times (till acid free). Make up volume of
filtrate to 250 ml in a volumetric flask.

(b) Estimate total P by gravimetric quinoline molybdate method as described under Schedule-Il, Part B,
4(ii) of Order, 1985.

(iii) Citric acid soluble phosphorus:
() Reagents
Citric Acid solution: To dissolve 20 g of citric acid in water and make up the volume to 1 litre.

(b) Preparation of sample

(a) Accurately weigh 5 g of the sample into a 500-ml dry flask. Make up the volume to 500-ml mark with
citric acid solution. Close the flask with a suitable stopper, place it at once in rotary shaking apparatus and
shake the flask at the rate of 30 to 40 rev/min for 30 minutes. At the end of this period, remove the flask,
filter the solution through a dry filter paper (Whatman No. 42) into a clean dry container.

(b) Estimate P by gravimetric quinoline molybdate method as described under Schedule-I1, Part B, 4(ii) of
Order, 1985.

(iv) Nitrogen content of water insoluble portion:
Preparation of sample

Accurately weigh 1 g sample into a clean beaker. Stir well with water for a few minutes and filter through
a filter paper (Whatman No. 2 or equivalent). Complete the washing until filtrate measures 200-250 ml.
Carefully put the filter paper containing the residue into a 500-ml Kjeldahl flask.

Note: Determine N as Schedule-11, Part B, 3 (iv) of Order, 1985.
15. Potash Derived from Rhodophytes

(i)  Water soluble Potash:
As mentioned for mixed fertilisers under Schedule-I1, Part-B, paragraph 5 of Order, 1985.

(ii) Determination of Sulphate Sulphur
As mentioned under Schedule-11, Part-B,paragraph 24 (A) Procedure (a) of Order, 1985.

(iii) Determination of elemental sulphur
As mentioned under Schedule-11, Part-B, paragraph 24 (B) of Order, 1985.

(iv) Total sulphur (as S) (It is the sum of sulphur present in sulphate and elemental form)
As mentioned under Schedule-11, Part-B,paragraph 24 (C) of Order, 1985.”

[F. No. 2-1/2022 Fert Law]
PRIYA RANJAN, Jt. Secy.

Note.- The Fertiliser (Control Order, 1985 was published in the Gazette of India, vide notification number G.S.R.
758 (E), dated 25th September, 1985 and was last amended vide notification number S.O. 1515 (E) dated 31st
March, 2022.
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