CALRGIDE R RIIR EY
(Agriculture Chemistry - Practical)

TAT—1
qal 98eer =g AT o1 (Sampling for Soil
testing) :
T — "Gl B I8 IWI g Sl Ulg DI aIh

QY dcd UG Sl & TAT STST Bl FERT <l & JaT
FEAR & |

T AT BT A1 W o ga7 Hifcrap, Iramf=iep,
Wfaw vd wfiiie Joi @1 gfie | weT =8 &l 2
HET YRIETOT ©g T H 3 AT S8 I T o ©
ST IR ST HT i gfaffied o 8t |
T GIE & SGa 3 —

1. a1 ¥ IURT IucTe UIye dedl dbl Hel AT S

hRAT |

RIS & AR TR HAA oq IaeID APl bl
HTAT BT 38T HerfRor e |

AT €131 T gaT IARAT A (IR HRAT |

qeT &1 ULU™. J1 1d DR IFAIIdT Ud &R
BT U HAT |

AR Jarell 8 Ja1 GRS H A3 B
[BERUETSIE

SUBNYT Uq ArHAT —

(1) g (2) wraT

(3) 9T (Auger) (4) Y|

(5) TR (6) TSI DI WA T JHC
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(7) Bt (2 fAAL)

(8) diferei ud wus @1 Aferd
(9) I & fe=d

QT AT Yh A BT

(31)
(1)

HTERT &8 & TA—

Iqeg dAT Wa a1 Rafd & e # w@aw
JUYT IUBRVN H Ha&T AT <l |

@)

IWIFT o 1 & TR W I FAE ©9 10 A
20 AT ¥ H&T AT 0 |

faa—1.1 YT @) ¥ds 4 SU T UAD ©d 4 A
| &9 10 9 20 ¥ 9 USId dxd Ty

FEiRT wIHl | TR &7 AeRar 9 'V A6R
® TS A 3 TRE BIC DI TgS & d AP Bl Y
AT AR AR & \I—H1eT JaT 1 91 | $9 W95
TR ¥ Gl R of | 39 JHR T A1 3 HaT
THAT O |

THHa |1 &1 FHAT DI J&T BT Yhd B U

&)



R TR TAT 9 IR TR FoArgar (TrE—2)
BN | fR SH T ATHT BT X BB AN Bl
U X 99917 TAT 99 T IR 3T R
AT BT 2T BT Th X 9419 I8 fhay a9
Th B STd T b =T H 3T fharum qar1 <8
SR |

fra—1.2

Jff=T\ 3me fharum T @ gar &I Aferdl
WA SH R TP odel o1 & | gl IR YD HT M,
UdT, I BT ReIfdy, Wd BT TR, T B TERTg, T
TSI B B Al afrfe e i uferdl § daR )
ST ORIl Jefl & 3f=a” IW Tl dra™) Ui el & |reg
CISEICKINI
(3) SR Y11 YR B T AT oA-T1—

9 TS @ o T onile ar W # o =Ry
Fifd g7 FaTll # & B HHA IS oHl BN 7 | I,
ST dTel &3 # T A —ame # o =Ry | 39 99
SAAUT F&T B HUNI T IR Yeh{a &I O & |

ayl & R a8 T el o Alfed Riifh gui |
faerg Sfaor < 1 Fel § =l I € | STel dd wni
&I, AT U I 9 foram S i Sgor g el
&3 BT UelTh BT | AR $9R A & e g offe
T 90 WHY. TEXT TSST WIKH] Ja&T FAT foram Siram 2 |
e TGN WEdHR &I T o & a1 = ffyy &

JITAR AT U3 B © —

(1) TS B TP TR DI G1AR DI FHAA BID 15, 30,
60 AT 90 . HT. BT TTERTS dh MH TSI & |

TP BICT dIee! 15 AL & 99 & - SR
I a1 |ag 9 39 R d@ (15 WA TERE),
1.5—2 AH. & WA PIchY ThiAd B & | 59
Al B A% BUS B A F YT PRD Afda
TR 0—15 A forgar Il H STaT < 2 |

7))
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I UHR 1 gl 15—30, 30—60 AT 60—90 .
A B TERSI AT fhAR HaT
UHHT IR 8 3R S IferT—3rerT el #
THET B AT 2 |

U quel (Surface crust) &1 4T ST A FLAT
TR FRA & |

A Il § Afdet Rd w 7a1 &Y TS, Hvh
BT A, STd—wa) (Water lable) Ri=rg &1 dra
3Mfe Gar fordl Brefl €, ST < 8 | gavT olfda
I & qrER AT A2 | |

=T o 8 Y&l THAT UDbiad dRA DI
fey —

BeleR  gell Bl ] BAd Iqd gl b
AT —<Tarafes Ton derr Sdvar Wk W R Bl 7 |
SR FHTET ST  Ugel J&T URIeToT aedh Bl & |
ST fordl &1 AT 7 TR Uah3d axd & |

(1) TP TSl 1.80 HICY TERT WIEh gD U 1Tl
DI FAAA 9T oIdl & IR 39 W 15, 30, 60, 90, 120,
150 3R 180 H.HT. TERTSAT UR 99 T oIl § |
T T | AT Yhid d_ &l Al &1 a_e
0—15, 15—30, 30—60, 60—90, 90—120, 120—150
T 150—180 W.H. TMERISAl | T3 T
THIT B AT E |

Iy IS FSR WA Tee | SuReT € d 598
TS AT T R & AR DI MBI el
Arers forg o € |

URAd eI S Jal T Pl STeT—3TeT Jefl §
RATE |

Id el § U& dfddd o o 2, i ©R |z
anfe e fer@ < 2

T AT b d S § gragnf-ar —

(1) TT D DM, U, JaRP & X, &l IAT ABMI B
ToTald W FaT THAT A o |

G B H AAT A o |

(%)

@

THAT YHTAT DR H AH USRIV U4 Aforal ol
AT X |

Iut Feg H AT THAT T N |

T A @1 AT e el | & 7 2 |



e g8 @ 20-30 fad gd T o e
feryor & gRomT gaT1s | Ugel U 81 6 |
Bl T Td FERIT UK Ga&TAT BT T [ARrs
fafer 7 < |
YARTITAT § {1 AT AR HRAT —

W H &1 AT B BRAT B HTA BT 37T
BT | HH A HH 50% T TARTTAT T THAT TIR
FRA B B H BIT © | faRelvor &g R T a1 T B
TANTRITST ¥ YT, el 7T BT I © |

@I (Drying)— el 9T 1 T GIRTeI |
T8I X Ahd Hiifh BB I DI IARAD Yepfel qAqT

HTdfe gaTed o) AT # gRad= 81 S 2 |

T U BRI W YER O | ge Mi¥Ed
faRel S AEde TecioH, ATy oeRrm den
IMINFd g o IR (Acid extractable)
HIEDRY TAT HRA AARA & o Aol T a4 ford
T 2 3R I g@TaT e S § |

BT (Sieving)— a1 & 0 T &I GE™ 4
Ul d9—dS Tl Bl BT H WS IR Alg ofd 2| TE
TshH AR Ferel # Ifdd MU BT B | Suygad
Jrawer # fedl 2mm B B S Hahdl § | It
FHoHel D AEAT 2mm A F9) q¥F ¥ a1 FAREa
GfCTRICTeT ST R oI & |

@Al (Grinding)— @™ & 918 J&T T Bl
AR B gAS A fR—IR Feax 78 R od & R
BT 3T &1 SN | Hehs qAT YTy X Holf Bl
TE! T ATl | ART GaTail Bl o w9 a1g Y& B
A Ug & 2mm B A BT o1 A1l |

HUE BT (Storing)— 7 F&T AT BT Ui
% i, dUs DI Aferdl a1 Big BT el § R o & |
$9 W @YD BT AMH, T, G, QA T o=
MMILID AT folgahs fawelyor & feRI @ A & |
ST &1 YW 3@ IR HIAT (Preparation of
Saturated extract of soil) :

T T DI Bl ar3 H iy I8 Al g oI
AR a1 Hqw u¥e (Soil Saturation paste) ST
SR A U H R 3¢ &1 Uil Y &1 § ARG IEdT
2 | 9&T |« 9 aia 970 (Vaccum Pump) & AT |
ey / RO (extract) BT ST AGAT B |

T T & Rt faver o gIRT 7er & AR

6)

()
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T P ST STFHR U B ST el © |

ATEIROT YRIETOT B H&T LT & AR BT G MG
ST ST 30 fAFe db 3Gl dvg &id &l Bs I

R HaT STt fHeras AR T 11T & | STt e
& JegH 9§ 9a1 91Lgd. (pH) vd faga =merearn (EC) =ia
B E |
1. SUBRYT U Gl —
(1) AR ST T
500 .. e aret SR
A Wl WigeT]
foratd e gaeel!
gk BTeT (Buchner funnel)
e Felreh

aTeH fhoey UUR =T —44

A 31 BT THd B 5q 50 A emar

B TFDAGR WITRTDH B BIST didd |

N

o

~

—~~ =
~N O O
N N N Y N —

o

fafer —
(31) ¥ Hgd U dIR HRAT —

(1) 200 T Y a1 T BT 500 AL e
qTet R A7 gl fEer 3 of |

e ¥ I g TP 3Mgd el WA Hal
T H *XE W {398 B U gaT Bl faer
R STer X8 ST T 1 ARI JaT el =
&1 Sl |

91 Bl < 59 T STel oid dd b JaT Js
TR U & g3 TGS o SR Afe g
R ¥R g fe@rg 7 1 |

WY ¥ A 31 el are A Asor ax
Uk AR BN |

Rger | el 7 fue g9 7] oMawdd &l
AN F g I D 3R At ot |

T URE DI Wl | d19 | | He o B
S AT H fad Y IR o Al U B
FHET g8 Aag Rawd ax Wd: & e <& &
Al A o =12y o gaT HgW afaRel W)
TET T |

i el 2 a1 I WR & forl | 8q

@



@)

(1)
)

BIS | el gameil &1 e TR 9T IR
H Y Iy 9 Ry T |ic T arel
13T BT IR H Aot T 3 e ey |
T & AT TaRRAT TR Y: YRIET0T N b HaT
Wgelm 9§ foroe ar ofier il iR STelds
e <IfhT Tad= STl &1 URa 7 1Y |

@ AT T U B AT Al PR o |

MOTAT —

Hal THAT BT AR ... UTH

Ha&T URE g1 8 SUANT 3G ST ..o
e,

Hqfta ufcrerd =
IMa et i1 fHermar mar (fef) X100

T T BT AR (M)

(@) Y1 EYW ¥ 9 T et —

(1)

7))

(3)

gHR B U4 heeRT Tl Bl 37K
T ¥ R HURA & 918 U S 9 39
UHR SIS 6 Sre arRRE 8 9 |

JHR BT B T DI ACHT 44 fheex TR
B R A 59 UbR 4 3o b {7 @1 Argsl
JHTR BTl o MR B GRIER B |

e Tee! &1 fafa o wergel |
RER YAl gRI SIS |
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fheey TR &1 R BT B MG ol Dl 4o
ST B 9 B < AT aid 779 o1 Ra=a
T AN |

gHR B § HJW JaT URT BT WGl Bl
Aeg ¥ fheex TR @1 99 {7 R U a1
el | I8 U de W ot i
Bl IR Y A1 B 918y A1 R fata
T Pl ATe] R TR A S 8T FARD DI
TH—Tdh Aolel Wleld gy U &l fheey UmR
R R AR |

FAPR Bl H 99 IRP FARD H TG T
B O a9 fafd o9 &7 v $R <A1 a1y |
faTa ov g BT g8 B B A1 T HR Bl
e ok | T HX oA =IRY,
I Tl BT IR fAard o gRT famra
T (Suction) 8 HAHdT & |
AT H Y3 JaT FIW 3RE DI 20 I 50
el ermar & wiRed didel H IRl
PR TFDB AT |
&1 WD 3RS ¥ W diell DI AR
fareeryor 2q fhdl S8 U IR ISR o |
J




YIN—2

g+l &1 pH va EC <1 &~=1 (Determination of
pH and EC of Water):

g ¥ UgoTel AT 9] ST R8T & | SHd 91 8
FY # ft Riarg STt o B el S <8 2 | JTorer H
RiaTs STt &Y B1H! B & 927 ST Rirs STl Suclel 8
DT OIS 3TST T T |

Riemg STt # faf~1 YR & <191 Urg 9 & | 39
AUl @1 ATHT U4 YR W RHars Sl &1 oras iR
HRAT 2 | RiaE 5 | gIfdRe Iavli &) |13 3ifeh
TM W W O 9 A R 9 qa1 H§ aaeiigdr,
TRIYT UG AT 31T ST © 0T Bdl] &l Urar ol
ST Bl Bl © | ST UISTel ol wifal Ri=ng Siel &t
SYANT § & 3 Ugel TRIET0T BT TP ¢ |

Rems el d g99e1 pH Ud EC ST BT Hewaqol
I AT & T 59 wRIeml &g e STt &1 T
U T BRAT HEwaqYl & | A< I8l IR RS STl & T
B THEIT B 3! Fferea SIHr € ST <& B |
a8 S & A USHIT HIAT (Collection of
Sample in Irrigation Water) -
(1) SUYBYUI(Apparatus)-

(i) UTelefI| AT URRET Bid ®F dicel | (ii) =4
TAT I | (1if) AT UA | (iv) ST (v) 9 |
(2) fafer (Procedure)-
() 59 arde 3 RiaE &1 STt &1 T o T § S T
STt 31T IS 7l 37T TARE &l T AMRY |
8 9idel § 1—2 o i FRaR < T fhR e
TRE B BT H o |
RiaTg ST BT THAT <ggdet AT HY F 1 B
Ugel 10—15 e U9 T & T AT o |
AT oI aTell diciel Bl AT o dTel el 4 3126l
TRE GIaR WX |
ATeATE, qie, T8 | AT o1 81 Al fhIN & AT
T SR ATST RN A oA AMBY TAT ardel T R,
GTrell 1 < |
s STl & ARl favelvor e & forg =7 #
500 A1, STet 3raey o =T ARy |
Gol Tl # IRAT qrect I T o %2 B Al dredd
Tq W7 3l TRE A AR ol ARy | A &

(ii)

(iii)

(iv)

V)
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I ¥ 9ol SR SH U WRaER dIadl Bl drec]

H GAIBR U & I_R B @b T & dTfch Tl

TRTE 7 81 | S99 Yd STl | 21T 1 1261 ORE Ah

PR T ATRY |

It & T BT fF FHI b Aufed AT & Al

I ARAR A< W UFT b FW 2-3 5 Y&

CIegg Bl ¥ ST & Al [l UBR DI GeH

Siraropet @ gfg =1 81 e |

(vi)) e a1 & Rice @A gl & &1 & A S
fIRER fawer o o) ofd erdr fheex uF & B
T AR |

(viii) STl UR ST ST aTell @ddhd ¥l grdel dl Hifd

ATH B TAT T S U1 H 3] TRE ThR SaDh

TR |

dIdel TR TdhT oI & dIc a8} d UIBay,

JETHR I W oAdd R | el AIDHR U AefaT
U~ 9 S WR forgay o |

g WR B BT AW, U1, H{Y BT AH, TAT o
@1 foifer s e oifdd B < |

§B [Har cggdd H Uysel 3BT UM R @RI
T 3T T Hedl & Al 1—2 B B R IR b A
31ere T foTg ST Hebdl & AT 599 (a1 B il
R 37y 3Hfehe PN |

T BT pH FSTaT 2Ter 81 =ATa - A T BT EC
B: HIE & 3Ta% O S [HaT S Wbl & | $9 3q
=ATH 100 A U BT fageryor &g Aawdehd
B g |

(xiii) A= faeeIyoll 2 9 o & UTH, T &l AT,
TRIETOT BT TRIDI, THAT AR X B FHY AT
A== B 2 |

gAT
Yed— pH Wex gRT RiAE Sa &1 pH 1d
CEGIN
(1) smmaeg® WA (Required Material)—
(31) SUDYT (Apparatus)
(i) pH Hrex |
(i) T DI B |
(iii) € BT I |
(iv) dTex 50 AT, &HaT |

(vi)

(ix)

x)

(xi)

(xii)




AfepH® (Reagents) -

IHgUfeRIeN faer= (Buffer Solution) 4.0, 7.0 T4
9.2 pH (pH HIeR & ANM@IHRIT Tq) |

MG e | (iii) =TS Tet T 1T |

fgT=da (Principle)

pH Ul &1 8 T[T 2, A IqP! 3reli,
SERAAAT T GTRIIAT BT /79T ST bl & | H' 3=
3fOep BN UR STl Tl ST HAT Bl IR eTRdT
BRI

STl &1 pH S 61 8 pH HIeR &7 SUANT
ST B | pH Hiex # I Selagls 8 & (I9H § Tdh
HYHT Seldgrs arell pH Aiex vd feforee i Suae 7)
— (i) @& 3oiagte (Indicator Electrode) (i) d=a+
galae s (Reference Electrode)

T4 geldgrs Sl ¥ QaAIY oI & al ol ¥ fawg
(Potential) I~ BIAT 2 | FI Sodgiel & #eg fava
(Potential) &T TR pH ¥Iex §RT AT STdT ® | fo=qant
TSI ATC B forar ST 2 |

(3) fafer (Procedure)-

() 50 MGl eHar arel iR H 25 S T @
g St o |

pH HIeR & QT SeldgTsl ®I 3RIA STl A HlHR
(Rinse) 1 & et # QA | (T WY gelagls
9T 81 Al Uoh &1 gelanls od H ga1d)

pH e &I FE! AHMINTT R UISid Al & |
(iv) ST UTSdid BT URIefor ARl # I e
forg ord |

@
(1)

(i)
)

(i)

(iii)

(4) Y&oT (Observation)-

5. Riens Ster &1 7T pH THA T S0l

<. =T e faaxor A forspe

1.

2.
(5) ufRvIH (Result)-

fau Y =S STl & T Q... BT pH A .......

EA | AN BT T |

pH A4 STl BT A0

pH7 SEGIS]
pH 7 ¥ &H SR
pH 7 3 31f® TR

faa== (Discussion)-
IR & R W 7= fades IR & o aR
Sroft 3ifdrd e 2 |

()
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%. | forewa vz Ri=E oia & S a1 oofy
. SEIR AN
1. | 1T R e forews SRR
2. U TR Bl ST AT REIDNI
N A freqq oz o &) TN
ST B
oTeT foreasy ux et &
SfTaT ®

&9 <+ A7 fag—

(i) pH WX Suae” 9 8F W REE Ia @
IETRATAT, AT I &R fofedss gt qerm
gfraier gfisder gRT ST &1 I A 2 |

(i) IFEd sedher @1 B o 10 Bl o A

TP D T BT A slsdHer o Idd W

T A B [T H B & 9T pH AF 1 R forar

AT |

gAT

9e9d— EC #IR grr Riag oo @ fagd
Arefhdl EC &Td dRAT (Determination of Electrical
Conductivity in Irrigation Water by EC Meter)
(1) 3maed® G (Required Material)-

(31) USRI (Appatarus) -

() drermar g (EC #IeR)

(i) P DI BS |

(iii) & &Y qrefet |

(iv) 1R 50 A, & |

(@) siffr®HH® (Reagents)-

() 0.02 M IR RIS (KC) gaa@!



25'C W EC 2.768 fiefmerst a1 dSm' &1t 8 | 39

T B 1.4912 TTH UICRIIA FARTSS Bl 3G

STl | ETeTdb M 1 eilex §491d (EC Hiex &

HAFDHIBROT H YA Q)

(2) fugra (Principle) -

ol e gIRT fAg]e MR & TRITHIRAROT ST 0T
ﬁ't-g_rf AreAdbdr (Electrical Conductivity) Hgelal & |
fdgld  =raidar  gfeRierdar  (R) &1 gopHrgunfd
(Reciprocal) BT ©| 39 ahA 3MH (I ) ufcres
A<M e wBIoT ufd JAL Srrar S 9rgHEd ufa
Hrex (dSm™) 7 b BT & |

ek

= ohm''=mho (FHH 1)

::|| b

= MLaw

Tir

STl ¥ gerTeiiel davli &l AT 1fde B 0 fagld
AR el © | 31 RiTmE STt @ fagla aretaarn oot

A

W1 Urge EiReT § 9gd €1 A AWl § | I8

U 9gd SUIRTT ATIGUS &, foRT M1 Ua gl ¥ S

frar 1 Adar | oA § EC @) 3@1s dSm™ (ST

AT TfT #1ex) Ugeh B 2 |

(3) fafer (Procedure)

(i) 50 el erar arel diax # 25 fael. R 5T &1
TATS |

(i) TI=[T aTeAEHT g B TA B AT ITA I B
(Rinse)ﬁﬂaﬁﬁaiﬁﬂjﬁﬁsﬂwgﬁﬁs
e # fodl YR BT I BT JoAger 7 3 |

(i) TI=[@ =rAET ¥g B 25C W FERINT B
greelics Ale B AT dSm™ 31JdT mhos cm’ H
g Yeror AROfT 7 T v WR ford |

(4) dY&uT (Observation)

®A. | RiER STd &1 T S
Tq fqavor

=g 5Tl & T @ faga

Frerddr (EC) 25°C R dSm™ #

T DT SO
ey

(5) uRoTH (Result)
faw g Riarg STl & AT .o P 25C R B

(6) fad=a= (Discussion)

R & R W = faded IR & o/ aR
yofy forsep 3ifeha By —

qRefl : fAEd AP & MR W e vl
HAATITE § HiSHTS R —

P9 Riarg oia @ faggd arerdan S @1 fee / 2ofy BTG BT
(dSm™) - PSS R

1, 025 dSm™ ¥ &H o Faviia sta B W HioAs Tl
2 025 ¥ 0.75 dSm™ T&H HETH AU TA B W HioArs T
3. 075 ¥ 225 dSm’' d®H S ACCUIDEV] ggdl g3 BfoARAl
4. 225 9 50 dSm’ d® 31T ST Aqui STt T HiSA=al

5, 50 ¥ 20 dSm’ T® 37AdAT | AP STd Iavig Sd | WS ST

3T Hicear




<l &1 pH td EC STd &xAT (Determination of
pH & EC of Soil):

AT AT AquT gIfad e @Y & forg
rguarft € 37erdT wH IS < dTell & | 9 SfefdTy
el &A1 H HaT Blcsed IR SN g+r=i & Afddh
Iyl & A1 AT BF ¥ TSI M~ (H) @
AT 971 9 JaR 37l 8 Wl & | $9 UBR B
3T e MR # 90 fAfera gaer & T B | I
Td 3G Y Yol H U1 YT JT3H T AT BIch
g |

aRd # 6.73 faferas gaex # 9o ud e
I FaR © | TSI @1 Gl BT BT I 3.74
A BFeX &7 qUT U4 eRIIT | YHTfIe Ja13T &7 2 |
IIAT 90T STGRT B SdTd BT &1 H XGDHR 59 bR
BT FTAT BT FER PR USRI ATTIS 1 17 & |
T YA S UBR B! FHRINRA (3ri, oaoiig g
&) T3l BT HTEROT G PHRAT AP © | gaT o
pH Ud EC #2@yul &R © R¥d MR W ga!

IR}
H<T &1 pH A1 =10 ST (Determination of Soil
pH):
(1)
(31)

ATITID ARTAT (Required Material)
SUDXUT (Apparatus)
(i) 91 50 .. eAaT |
(ii) fate 20 Aol emar |
(iii) pH HTex |
(iv) TG |
v) fhoer U= |
Ifrpde (Reagents)
(i) foreHd u= ot g =irelt | (i) Faeamdl @ |
(1i1) 3G ST |
(2) fagT=< (Principle)
pH 131 BT Y& VAT IFIEToT & S I8 <Riel @
o a1 IS, 3T 3ferdT Faor yHTfad 2 |

C)

TS AT W BT ST bl 2 |
i 1 T T T 1T T T T T T T 1 i
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
< SUGIRKIE SEIRIGEL GINEI] >
ffr3—2.1 pH W@od

B ®I gfc A pH 6.5 F 7.5 P 7ed ISRIF e
AT Sl € | pH 6.5 W &4 dTell 9o 31A1d 2T pH 7.5
¥ SR dTell R oqur gaifad weerch & | pH 85 9
31feres B R &R 9o HEard & |
(3) fafer (Procedure)

3TATI U SAG0T JTIa HaTall &l pH & JMER WR
gga &g FfaRad fafdei & # o € (e &
TN H ST AT & MR W Hdl U fafy
ERT U8 &l o dahdl 2) — (i) foreas o3 g1 (ii)

araTdy e g1 | (jii) pH #1ex §IRT |

(i) fercw 9= gR1— 39 fafy # ofrar g <fren
fereHd YR e 4 foram Sirem 8 | 10 el Aqw ga1 e
BT =By 37rar JaT STl e dax 394 fofeqd 13
SATHR GG © AT folcHd U @ T 98l & SR W
H&1 B UgE Bl Sl © | g8 A Sarer fage el 8,
T TR Ud A fAfr 2 |

arvfl—2.1 fofeAe U3 gRT pH 919 S &_d
FHI AT aRacd

B | T 93 &I a1 3RS AT &l oIt TeToT frr=pe
e 9 g9 R 41 uRad=
1. | e Jermr o foewd U= gae W) HIs gfkads 81 SESIEEGC
2. | e foewd 93 g@m R SIS IS IS 3R JaT
e forewd o g e wR T 81 Srar © SO gATfaT JaT

192



(ii) Sy fafer gy — S oy 7 g faey
UBR & ab! B YANT BT 2 | I§ Gad Ud F¥ad pH
TR 37T 7 GRARTT &= a1 8 | 39 31 Bl pH 4.0 I 11.
0 T% fRaR gIHar ¥ U far o |@ar 7 | B

TSl & §9 UBR & Gad Pl Faardl g (Universal
Indicator) H&d & |

59 fafer # va q==g=iell # 10 Al |g< qaT1 Ue
IRE fHAT HaT T el s S9H 4—5 g5 34
FdeTd) ad B AR 3reel avE fRard & | 39 fstor
B {P TG G <d 8 | 3 A DI AND A AlfeTD]
(Standard Colour Chart) ¥ T &R HaT BT pH A
A B od & | AH9S T dTferal gadh al diadt IR &
ot g3 BT 2 @1eraT o1 | o1 31T 7 | ' fafYy e
AR Ud I & b s uRerms 31 faeaa- 8l
B & it 39 fafy gRT 91d pH A % &9 4 &9 0.5

pH &1 Ffe X8 Aebell 2l
|qRofl — 22
wdemdl ga& &1 pH a9 vd affavor
pH A4 ERiGau
40 IS el
5.0 HH 3T
55 B! HEgH 3T
6.0 Tl 3T
65 98 gob! AT
7.0 SHKNIE]
75 el &R
8.0 HgH AN
85 AP AN
9.0 AITD AN
95 NS AR
10.0 AIH AN
11.0 AITD AN
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(i) pH Hex g1 — 39 QY ¥ 9J< g1 i=Re
frepy srerdr HaT S e (1 : 2) H pH WeR &
SFEIE QAR pH AT ST R © AT UTSids bl YeToT
AR H fo=g ol € | I8 9<T pH A 91 B BT Ae
DI T | 3G FaT H rliadr a1 Aquiigdr @l |al
g9 Bl B |

aRvfl — 2.3
T pH & 3MER R UgaH
pH 91
B | ¢ ERUICaURN LGl
W@ %ﬁw 7 7 W e (10 2)
1. 559 & 50 § &H RS Il
2 60 ¥ 55 6.0 ¥ 50 A 3l
3 65 9 3 60 § P gedbl AR el
4, 65 ¥ 75 60 ¥ 85 BRI
5. 75 9 85 85 ¥ 90 A e
6. 85 ¥ I 90 ¥ AP & a1
(4) 9&T (Observation)

(i) ToTeaT U5 BT T o £ A &l
ST 8 BT AT, =

arerar

(i) AT fAfer gRT ST B WR pH Ao
................... RS E 1 . 3

J1ar

(i) HleR BN WqW HaT WRe Ay /Fqar o
T BT pH A ..o R [SH A N
______ SOl T B |
(5) YR (Result)

T T H&T T BT pH oo &
................. (3rFeirT, TTauT, &) HAT & QAT oo
........ Soft 1 2 |

RIE]
qgr  faga araesar (EC) @A &IAT

(Determination of soil electrical conductivity):
ot wres o fagyd—<ererd &1 T fa=[a arerdar
HEATTT 8 S 3 fagd ufRy &1 gopy 811 21 39
dSm™ (S ATgHIA Ufy Wiex) a1 =t ufa I H aI<h
& © | fa=[a arerehan e 81 T aredd € b arao
BT AT 1 T © | 3T fI ATetehanl & w1 3 7aT A
SURLIT geTTeilel Ul & AIHT Bl S (HAT ST & |




TGO HaTRAT H gerTeiiel ofavT UgR A1 § 84 |

2| R 981 @1 G99 37 WRI9 & 9 8 3R

faga arcTean AAfdd il € Yol ofavll &l A
3fde BIF I Ja&T Ui qAT Uil o1 gig R BINeRS
T IS 2 |

HqaT &1 pH A9 310® BF W AINSTH DI A
P Bl & S Ja&T O Pl SATET TR PRI & | 374
HaT pH 8.5 9 31 3R HHI—HHT 10—11 Tb Ugd I

qT&y GIyoT H qreT S Bl | Waelcdrad el 8l Tl
2 1 VY Tl BT R STerd] GERT ST AT 8 | 347
ThR 3l FaTil BT pH AT STeTeh’ IGTAT ST AT
=

arvfi—2.4
fIeld ATABdT & MR W F1T BT fadga —

fove 20 AN, evar aren

s fpar ST 2 |

faga arerdar (dSm™)
g« qar T Sl SEMIESHN qa1 fad==
e / frepd IRGECE]
(1:2)
() 39 PH 19 BH areraoig =T
(i) 395 192 A AU | IR B oIy shifces Ger=ieiiel FTaor 3T
(iii) 5 10 293 qegq 9ol | T Hddl Bl B gig @ oy wifcre oraor afer
(v) 109 3f&F |3 AR | I daviim | iR wel & forg erfa
IYBHIUT Ud AT I— 2. fafer—
(1) 50 fael ear arem diaR (@) Hgw Ha1 uee frspd —
(2) 250 faef emar arem AR (1) A T U 31 TAR B |
@) @[ P B (2) HJ FaT UL 31 H ATADBAT g & ST <187
(4) g a7 fie 2RY ATAdhdl W B S aRE |
(5) @mawar ¥q, (Conductivity bridge) G £ SR a1y gorger 7% |
© e T (3) =MAHAT g U ATADBAT BT AIMUY 3R dSm™' #
) e o uTgdi eror RO # gy | 9 ECe
)

ORS

@) 9eT oI frere —

(1) IR Ha&T LT F 10 U9 qaT1 50 Aol emar
arel iR H o |

(2) drx | ol TS HaT H 20 ML omgd oA
femse |

(3) fAsToT 3 Big o B A 30 e qPH T
TRE fRelTdR ArRIaReIT & 8 oSl o) 9
AR |

(4) 9a1 St e @I fhoer YR §RT B o
3reraT e &1 ofie I9T aF UST & <
ad ga1 " 98 M W sfererdr
(Supernatent) S BT TRIETOT Feil H oI |
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(5) fSu <y a1 fUve <EY arawEdr dd B
AETIAT ¥ ATAST W UR ATeAdd HI AT |

(6) urcAT® BT dSm' & A BT Uegor ARV H
forRay | §9 ECe ¥ AT fhar Srar € |

geror JRoft —

3.

[EEGECIKEI

dSm'

TqUTAT X

4. 8

FEUNPSL
faa=or

TANT—3
a1/ fag o A
CO, td HCO,/ Cl & SufRkerd sitd &l

H1afAc ¢d qEdEAe & Jar/Riarg oo #
fereri=or -
frgr=a (Principle) —

HaT 31 / RiATE STt | PIaiHc UG qigdblaic Bl
fRreriRoT yATfoTe oFel | STATI d_e foham ST & | 39
SIFHTA H &F @ YANT &xdl & | g foar <1 uar 7 qof

B © | UM US H W19 fheATeme el §ad &1 3T T[alTd]

Na,CO; + HCI -
NaHCO; + HCI -
Na,CO; + 2HCI =

SYBHIYT UG A -—

1. Up ollcx &Hdl & AT FolR<h, 2. ST,
3. fiUe, 4. /R<, 5. URIIA 331, 6. 3G oI,
IfrHH® (Reagents) —
(31) s wifeaw srafae (0.1N) — 5.3 U
Y AINSTH PBEIC a0 Bl Al B ATSH SR Tt H
Hiel @ dT8 qel A 1 eile” 91 |

(@) a9® BIggIaaiR® 3d (0.1N):— 1 &R
0.1 N HCI faferad a9 & forg 9.5 fell. 9 $o a1t

ATs BT SIdllNe 3TFcT 1 ofleX & AU T § ofd ©
TIT MG Sfel | I T e QT &R o & ael

3.

4. 9Rvm vq fad==
QT T 9T T B A= ATABT oo
....... A A A L ) 4
l:l

A TIEA B AT & A1 39 fIg ) SuRerd sete &
MR AT HT IR (Neutralization) BTax
qISHIEI-C H 9acf Sl © |

g ug 9 o/ 3l g o fHersd i gad
Trerd € a1 S BT I Yell 81 ST & a1 YA
BSsaaRG aFd (HCI) & FT fhR | AT e
qerm fohar fawg 3 R Yiar 1 Yl a1 (rose red)
[T H 98 ST &, S TR0l qIgdhraie STRIMIGROT &
TP & | 399 81 drell SIS fafhar 74 gerR
e

NaCl + NaHCOs; (phenolphthalein)
NaCl + H,O + CO;, (Methayal orange)
2NaCl + H,O + CO,

BT P ST TP FIR—ATT Rolldy ¥ 2d & | 39
a1 Bl ATl i< gad &I B H ofd gV 919 0.1
N AT ST Hraiie f[Afera= A g o |

(@) fperewdedl ga& (1%) — 1 IH
frTemefel| e &I 100 Al YacmEs Rue (
rectified spirit) # €Tet oIt € |

(<) fyermse 3RS (1%) — 1 7T fRerrse sika
AR BT 100 AN, 3G STt & el ol 2 |
fafer —

Yo TRV -— fJUT 1 AerIdr 9§ JaT Jq« 1shy
a1 Riarg STt &7 10 A, smaas aifo fewr § o €

195



feATemele Fad @1 2 AT 3 §a STal IR AT o
SURART H G BT [T AT B ST | A T
FTEC T BT IURATY BT TS ¢ |

39 e ¥ 0.IN EESFAIRD 37 Dl §a—ga
STeld gY STATIT A &, ATl fdwg R =l &1 3T
AT I [T 81 S & | 31d &Gre 3 0. 1N A+ HCl

3 fAforaT &1 SIgAT | ol SIa &l el
arferest 3 for o 2 |

feda aroT -— o9 uffem foer & Sge 9 |
U R A fRermge iR &1 1—2 45 e € o
fafees &1 <1 drem & S7ar 21 8@ 'Re | 0.N
BSQIaAlReG 3T faera STerd gV ST JIFATIT el
2| fharg 95 (end point) W @I &1 7 Uil |
AT ATA (rose red) B ST & ST AIgHEIMT I
D1 0T SERINHRT BT GIF © |

ATl dlIfeTadT :
. qaT fhTemee= @ SuRefd | fHrrse 3iR= &1 SURAT | BEHe | dIghENC
. | g # AT LRCRIEE] Hom | 9
ey 3T 3T BT
T Eal S
ol dT | yRfRye | 3rfad IR | URMN® | erfwaH 3R
MY | Uedrh | UIGdih qrgdTh | Urgdld
10 3 g (@—31) T (=) | 2( —3) | (=) —
(fash) | (R | () | (Reh) | (Reh) | (Rsh) | () (@—a1)
1
2
3
AT — Iex |3 X 1000
AHATT— JMATT IS AHIGRU §RT BIEHE ®I - g8 bIdl e P TET —
HIAT =T DR N,xV, =N,xV,
N, xV, =N,xV, TRV, = [(—9)—(g—=21)] e, (31t & 1)
PTIC B 0T — N, = 37l P ATHSAT
N, xV, =N,xV, vV, = qrEPprae faferad &1 smaaa
REl V, = 2(F-3) fael. (st @1 smaa) N, = qIE AT & ATl
N, = 3 B Tefe N, = HTAE Bl AT
V, = $Ee faferas &1 smaad
N, = ®EFC B AT NoxV,
N, =
NoxV, Vi
N, = qIPIEIC B Fgdl = AHAT X D! ST
S e Vi . =N, X61=.......... T Uf efex
PIEC Bl Fgdl = AT X JeATDH! GIAT = . B N
N,x30=......... T R SR FPIATE 1 NG, A = CO, 1 3 it

FEHe o A TE § 761 = CO,” & I ufay

e’ |13 X 1000
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haex fafer
BTl AT Bl 0T -
1 ﬁ?ﬁﬂ HCI1 fafera= = 0.003 U9 HEHC
10

1 Ul # far STrer € | fbar< fawg W e @1
YIdT T (STIC AT & HROT) R AT I H &SIl
2 | I 7 AT X a7l 1fderd RicaR shiAe & el &
HRIT 3MAT B8, Sl A4 FARIgS BT AT FANSS &

wT H Fafera B 9 & geErd a1 P BT § | g

2 (1) N HCIl=2 (§—=31) X 0.003 ITH HTE-IC
10
el 2 (§-31) = UHINUIG 3Pl BT AT Sl
QTTHTIS # T 2 |

PHIEHE B UT. /<
H A= =

2 (§—31) x 0.003 X 1000
10 (ford T w1 |qw frepd

a1 RiE St &7 amas fAeh)
El'lsﬂﬂ—eﬁﬁé Y AT :

1 fAell. N HCIfaea=0.0061 91 qrgebraiie

10

[(E9)—(@E—31)]=[(c—9)—(F—31)] X 0.0061 UTH

TR [(§—9)—(d—31)] = UAIfdTe 3rvet T 3T Sif
qIgPTAC B AT H 2 |

qIsPprEe B UL /. § 74T =

[(e—)—(s—2a1)] x 0.0061x1000
10

qrspEi-e o LOTH | q9e1 =
[(a—=)—(@—a1)] x 0.0061 x1000 x 1000
10

gRuTH—

& M g1 frsed /R o § @efe wd
IEPHEIIE BT = ? ATAT TTH <.
1/ a1 oia A FaiRISS &7 fAEivor
fgr=a (Principle) -—

HaT A AP AT RiATE 5Tl H FARTSS BT HEROT
ISR R rsge fafer gRT UIC Ry Hie ga&

o arffehamd BIell & —

NaCl  + AgNO; =  AgCl + NaNO
K,CrOs + 2AgNO; 4 2KNO; + AngrO4
AR Bie e PC (oTet 37ae)

IYBIT Yq ArHA—

1. 1—TICR &HAT & JATITAT TelT<,

2.9@% 3. fiue

4.7 5 URIfe fSw
I H® (Reagents)—

(1) 791 U R FaRTss faferas (0.01N)-
0.7456 T I&h GICRITH FARTSS Pl AR It H €I
PR 3R b oilex a1 ¢ |

(2) 9% Rieax s e fafera=t (0.01N)— 1.7
I RieaR ATgee 9T Bl TG STeT H =il B I
1 ollex R ol © AT 39 "Il BT UICRH FARgS
AMe fderae (Standard Solution) & WTT JFATIA
PR AdIg (Standarize) FR oA & |

qielRrE side gaa (5%)— 5 I urelkad
T TG9T BT 50 AL YT it H Il B I IN
fieaR ECT §5—98 R T4 T& STeid © 99 ad [ Ho
ReR TTet 2199 ST~ F 8T WY | 319 3 BT B =l
BT B IMITT AIRIT 9Ted F 100 Al R AT E |
fafer —

T Urield f$er 3 5 .Sl a1 o a1 Ri=ng oo
STl PR I MY el A T 25 AL e da
T IR d 2 | UICRRM HIE Gad Bl 5-6 §a STaAd?
1T Rieer Agge (0.01N) | S ST ot 7 /1
TP ST B & |

6. AT Te

®. | | IaT "@qw ey ar = FRE P AT TN AR T
STl T 3 S - g AgNO; & fafer= @1
S IBGRT
1.
ITTATHA dTfThT — 5
3.
4.
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MOMEAT — "Il"icddl SMITT — IATqH HHr\IdrNUI g —
N1 XV1 =N2XV2

N, = FARTSS BT ATHA]
Vi = CRINESICIRCIN GG
N, = RicaR ATsgT &I ATHIdl
V, = Ricar g¢T &I 3MIaH
N2XV2
N =
Vi
FARTSS BT Flgdl = ATHAT X 355 = N, x35.5
= I ufd eflex
FARES Hf WHAUTH H HE = FINSS
YTH / Tex A3 X 1000
Haex fafer g o191 —
Ifb, 1M N AgNO, fdera= = 0.000355 914 Cl
100
gafery, ‘37 el N AgNO, faaa= = 31 x 0.000355 ITH
Cl 100

(‘31" = yroTed AgNO, T a8 AR ST rgHTa ¥
TR )

FARTSS BT UTH / <iex § 7141 =
31 x 0.000355 x 1000
10 (HJT HaT frspy A1 RS STet B fordm 1311 31ra)
gRoR—
I T I # TaREgS & A5 = ?
T fey oY, (i) § |
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A T—4

AN N\

7T H Sifdad s/ dicerm
®rEfae &1 feizor
(@) Ha1 A Sifas srda &1 iz
(Walkley & Black's (1934) Method)

frgra— 7a1 3 S uart & Hifte ot (A
IR SEHHE U4 AerIRE 37 &I fhar § 99d1 2)
P A1 ATRATBROT BIT & | BB 37T DI AT, S
HaT & PIalId yaref & HaATBROT & JURTRT AUY &)
8, BT I UG By MHIFIH Aethe faaa &
AT AFATH PP G B o1 ST 21 39 TBR
FrafE garef & ffaiianvor # wad deRRM SEHHT
DI ATAT AT DI S 2 |
arfafeharg—

(37) BT T SfaFATHRT
K,Cr,0,+4H,S0, - K,SO+Cr,(SO,)+4H,0+3[0]x2
C +2[0] = CO,
2K,Cr,0, + 8H,S0, +3C - 2K,SO, + 2Cr, (SO,), +
8H,0+3CO,

() AT
FeSO, (NH,), SO, 6H,0 -
FeSO, + (NH,), SO, + 6H, O x 2
2FeSO, + H,SO, +[0] - Fe,(SO,), +H,0
2FeSO, (NH,), SO, 6H,0 + H,SO, +[0] -
2(NH,), SO, + Fe,(SO,), + 13H,0
@) gad b fbar +0

2CHNHCH, —H:0> 2(CH, NHCH,) -H:0->
Diphenylamine

+0

Diphenyl benzidine
(colourless)

CHN-CH, .- C.H, C.H,
Diphenyl benzidine
(violet)

fIHRE (Reagents)—

(1) N/2 &34 I3 FAee (FeSO,(NH,), SO,)—
196.10 TTH B JHIFTIH Fehe ATABR A 1.0 Thex
Tl AU 4T’ 4 oid | IHH 800 AT, IRI Tt Y& 20
Al A% AeRR® e SR T g e |
3NAHHS & el TR AT STl W SR BT U eilex ard



1 of | sF0T yHOfiRoT N/2 e R srgerre fafers
ABRAE |

(2) gAIOT® AN GIeRRM SEHhe (1N K,Cr,0,)—
49.04 TTH UICRIIA TISHIT (T. AR, F$) BT IMYT ST
P AT FAATHR Th ofiex °lel 947 oid |

(3) AT HHRP 31+ (H,SO,)— 96% & |

(4) A= SiTATHIEDIRD 37 (H,PO,)— 85% & |

(5) STEftheTg el WA Yo (C,HNHCH,) — 0.5—1
T STgfthTsel T 100 Ml AerIRe aret ¥ fderg
BRI & AT $H N Graqet § W |
A

05 . R &1 e | B §s FaT BT 25
U 500 AN, & Bidhel Fold H oid & | 3949 10 A
ol AN TR Sehide fadas g 20 Ao ars
AeRIR® e e © | T & Tl Pl ST 2
e a® =gl dRE fead € iR sifasiiaxor ufdfhar
qut B & oI gA®! I 30 e da 3tk 7@ <d
2| 3@ 39 YD # 200 fAEl. amgd el 10 fAel
BREDIRG e AT 1 Al Sfthga e s
e & g exr S = <1 U7 BIaT 2| 31 T
AT N/2 HRH SHITIH Aehe e & Hmer T80
BRI X7 31T ST T B & |

=1 Har forg 8y SwWiad T+l UfddRS! B da
Td T URT BT QU PRSP STAIIT BRI © foTdD GIRT
yfcrepRep] § SURLIT Brdfies uarel &1 3rglfeg 1 feiRor
(Blank) BIAT 2 |
JeTd (Observations)—

(i) o1 Y <7 BT 9R = 37 |

(i) N/2 &9 3MI-TH Fethe &1 a8 AT ST 10
Al K,Cr,0, ®1 31@d &= # o7 (Blank Reading) =
CACKSIN

(i) N/2 B9 I Abe &I I8 AT Sl
SISHFC B IAARAT B aHd  BIA H T
(Experimental Reading) =4 fA.al.

YeRRIH STShIFC BT a8 AT Sl JATRITHRIT |
o7 = Blank Reading - Sample Reading (§—4)

TOTI— BT BTa- qAT Brefh gt Y TorT

A HRd € |
SRy = 2 x 9aT BT 9R (31)
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(i) 7T % PHEE gl @1 ufRadr = ga1 |
% I DI gfreradr AT x 1.724

IRUTH— H&T H Braf-Ies garel e J13 = ? ufaerd
(i) BrafTE BT @1 TOET F oY haeR FdTaT—
g 4 & T |HieR I8 W § b 1 a1 A
UICRRM SEHIHE A AR F 3 T gHTY] YT B
g |

o

d
DId]

IAd:
K,Cr,0, —> 3[0]
294 ™ K,Cr,0, = 48 UTH 3iTaRiTe=
T 49 I K,Cr,0, = 8 U™ 3iTeRiTsT

1000 fA.E. NK,Cr,0, f[deias =8 ™ O,

1 fAe. NK,Cr,0,fder™a 8 /1000 91 O,
=0.008 I O,

C+0,=CO0,
3T 32 UM SATRAS STRAIpa Bl © 12 TH

BIET BT
. 0.008 UTH TSI ST Bl © =
0.008 x 12
32
a1 Al NK,Cr,0, faeras =0.003 Ut &1ed
(i) =g == 7 & {6 w1 st #§ 50 wfrerd
P BIAT & TIPSR UR BIa+ Braf-idb uarel #

aaaﬁéﬁf%ﬂwjm(%) A IO PRI |

o

=0.003 ut™H

@) 7a1 H dfrm dEFe & Ry
3gATa fafer gRT (By Rapid Titration Method of C.S.
Piper 1944)

JNABRD—

(i) 1N BESFAR® el faferas (IN.HCL)-175
el I HCL @1 2 <ficx & A9 TR H olds
STRIT STl W TG IS AR I8 Tb qRT FR ofdl @ |
399 facra=T &1 THTONHROT BR BT TITIH T Bl & |

(i) 1IN yifores Afsgw ersgRifaage fafor
(1N.NaOH)-40 39 ¥ 31f&d NaOH dTetax IRId Siet H
el oRe AT UF oilex T IR oId & T SAHdT
TR N 3ifsiferas 3t (Oxalic Acid) | &R o & |
1N 3ifroiferd arel (Oxalic Acid) &1 FATONHRYT faferast




I & oIy 63 UTH ATAT I STt H ATADR I 1
AR g orT B |

(iii) STRITSHI & gad — 0.1 ITH FAdb 100 .
Al 3G STeT ¥ deld $R ol & i 599 1.6 .. 0.1
N.NaOH faferad fAam & iR e g o7t d 250
A ax o § |

faf— 5 U9 91y Y JaT oTdR T 100 Al &
DI TP H ol 8 | 379 3949 100 el IN-HCL
faerg A € ok U gve ao AIE—1E X & a8
feeraR a1 @1 ReR B9 & forg x@ <d & | ga1 & qof
Rer 8 W A% fdei@9 (Supernatant) @1 20 el
fiie 4 odr T 100 A & Bdd T ¥
WIMRIRG B & | $9H 6—8 T FHIITEHAA & Jab
g AR IN-NaOH faeiad & el & e &l
TFHTAS XA & | STAT Yot 8 WR +ier <7 o7 2|
T Blank ST W &=l & A a1 & ifaRad o=
T dfieR®l B fAdray SWRied fafd & AR
STTHTIT R & |

dic— Jfe ga1 d Hfewryd dEie B AT 30
TfcreTd | @1fdre 2 A1 FeiReT # 2.5 I FaT o © |
SERICEE

(i) g1 AT BT YR = 5 T

(ii) orgHTO Bq fo’d T <& &7 3mIa = 20 .

.

(iii) 1N NaOH faera= &7 STgTa= ¥ Wad I
(a1 ¥ get) =T el

(iv) IN NaOH faea= &T SrHTa= H Uga g
((Blank) =9 <.
TTOTT—

CaCO,+2HCL=CaClL +H,0+CO,

73 9THHCL =100 91" CaCO,

36.6 UTHHCI=50

1000 fA.fl. N.HCI fderas1 = 50 919 CaCO,

1 .. N.HCI fdet@=1=50/1000=0.05 I CaCO,

200

1 .30 N.HC1=0.05 9149 CaCO,
(@ — 31) el N.HCI = (3 — 31) x 0.05 97 CaCO,

20 f.&f. fsp # SuRerd CaCO,= (@ — 31) x 0.05
UTH

100 fA.<f. fspd # SuRerd CaCO,=
100 x ( — 31) x0.05

20
5 79 gaT H IUReId CaCO,=
100x (@ — 31) x0.05

20
100 UTH &T H SURT CaCO,=
100x 100 ( — 31) x 0.05

20x5

=@ —3)x5
a1 H CaCO, ! Hfcrerdar = (@ — ) x 5




TINT—5

Sifas @re o) uRuaaar Sifg

Sifd® @re # @ gRedar Siee @ Ierd BT uRIefor
P & DR [F Sifdd We g9 &g TN g S
arell Al § ereegse (fffe, dege,
anmfe)a TgRaT 81 7 |

g 9l fde  usred SiEr],  wad  qen
vfdeAmrgfafed snfe gRT U+ Jed sraaai # fafed &
S & ST 3id & Pred Sl JifadaIgs, Sid, b Sl
Jfedrgs Afe & suafed & oI 8, o/ 9ifd® @rg #
Rl ugrel @l SuReIfa / srguiRerid &1 i &R
IHD! YR BT U T Fhdl &, 39 o T4 AT
Sita ¥erd @ SRRy & M | WX A ¥ |
<9 GeH Shdl gIRT ATfad Gratg i gIRT aefed 8 S
J AT AABHD B AT BIs Uffshar T8 geiar e |
329 (Object):

S @re &1 aRudadr Sita & fore werd s
RIET |
g 9rAT (Required material)

(31) USRI (Apparatus):
drdx 100 fet
flheer TR

SR

PR

. @Y

(@) freH® (Reagents):

1. 3TedIEgd
RARH—3r7 (Perchloric Acid)

3. MATSH SfHHHE
figr=a (Principle):

I Sirg 39 figld R R 8 @ e H
SURYd THARIAN  (Amylose), ST &1 DI B
YEagAd © 98 MM (1) 9 Ao wRerenm
RCA—RMATST HIFeld T & |

IE TS g fvfl wreEfesse & fhar &1
PHRAT 37T 3 el T ¥ T Bl IuRefy / rguRerfa
HTIH B FHd &—

1

2
3.
4
5

2.
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WA + A IfAGHG —> T3NSl BiFeidd
(M) (frem)

fafer (Method):
1. Ud I¥ Sifds @re (G@r goi) & 100 el &
H H T € |
9 T8 0T 4 {B < Tedhisd DI ST IR Il
FRAE |
319 394 20 A, IRFATRS 31T 3BT aRE Aedmed
gl
39 fA3791 BT fheer TR | BTF B U IRl |
THEIT B & |
T WO § I Y o AHa <Is5d /A8 W
STeld © 3R 3AH &l 8 AR JAfdHd Bl
fAremma € |
URuTd WIE B IR 394 Ulel T & A1 {B (e
feemm STafes emuRuda a1 &F aRudd @ # 7T el
AT Qg 7T 3fgery fawe, 1 H g uRad @l Neror
aroft # foraa € 1
9&9T (Obervation) :

fAsror & 1 H gRacd BT gof BN |

AT . | Sff¥eHe A uR AT BT
gfRuT (Result) :
RumEc s TE . . Hw™ ... =l
faswd (Conclusion) :

STra &Y T8 Sifds @re uRyad / rafRuda & |



TIN—6

g9 9 Iufiistor & SAra
(Testing Adulteration in Milk)

g ¥ 3rafisior / freirae & wifa -

Y ¥ 9T 2 B BT AT G T & foly JRAT T
werd aor B3 gy e # g, fesie, aawfa o,
T, A BT SuANT fhar oirar €, o P gu H gRkan
@ AT f¥eoic & S F IR Fhd & |
B%??I :

TG RAT AT DI S BRAT
3Taed® AHAT (Required material)

(31) SudRUT (Apparatus):

(i) UG

(i) faue s e

(iii) Pl Tl 150 firefl.

(@) <frwd® (Reagents):

RS- Hgaufia—d~gfesess (S1ugad)
faera(1.6%) :

g e 99 & forg ST 139 @ 1.6 T, AST
I 100 MAEAL. aTepisd ¥ Ardd R 394 10 el a9 HCI
e 21
fgr=a (Principle) :

@ H e T gRar RS- fAergertie-
JTgfoeerss (SLUUAEL) | dgeielig A ¥ fohar

FRD FHD I Ulel T BT HIFeldd I & —
IRAT + SQTHAL  —  FHESIAT Ul BiFerdd
fafer (Method):

1. US RGN H 5.0 . g9 & T DI o |

Y TE B G I RSB fHergeniE—
Jirsfeserss (SLuuAdl) faaa (1.6%) 50 .
ot Sl |

gD I IRETell Bl BATdH? g TAT 39 e
3! A3 3 | A3 eF & 919 Ife el d gy
B T BT <G AR YeTor ARof 7 ford |

Ifg I8 [T FABIAT YTl & ST © af I8 FHSHT

2.

202

1ty s g # R e a1 § | afe gy &1 T

Bod! UIeTT 81 1 59 gU H gRAT 781 AR M € |
9&9T (Obervation):

TR & ST & 7 H aRac= &l Sof aN —

W AT | IfeHe A W) s @1 3T

gRoTH (Result) :
RU MU g & T 4. ... 9 gRa1 @1 fAerae.....
98y :
T ¥ wrd fAdEe o Sifg oA
9D ArHAT (Required material)—
(31) SUBRUT (Apparatus):
(1) IREell
(i) faue 10 fae.
(iii) e o
@) fed® (Reagents):
JATATSA e 1.0%
g (Principle) :
gy ¥ ey Y e @ for gad e et

R IE I I 551 R Ierd—IrTs] dhiveidd 9914 g,
ST +TeTT BT 8—

W M —  erd—3Imarel difetad (e
fafer (Method) :
(1) wETell # 100 Mol ¥ & FA DI STAIR
JqTel g R SUST R of | 59 Bl SIS B |
IFH 1-2 3 AR fIeras & (1.0%) e
IR R BT fodd™ & 918 39D §d B T Bl
fordYeToT Y |
IS WGl & &d BT 7T Bl ¥R @l g
A o1 ARy % gur § werd @1 s 98 e
T §, <fh IS TGl & &9 BT I Bedb A
TERT AT foaTg < a1 A o1 @y b dwaer &
g H e e gan ¥
&9 (Obervation) :

UGl & 8707 & 397 3 gRac= I &l B —

=

@




W AT | AIfeHe A W) s @1 ST
g (Result) :

U U g & T Foo ¥ erd &) fietrae
........... =
ST

39 ¥ feTsive ol fAdEe S| &7 |
3raza® AT (Required material) :
(31) SUBYUT (Apparatus):
(i) Gl
(i) faue 10 faem.
(@) fred® (Reagents):
fugr=a (Principle) :
5 gy feesie A g9 Simar 8, a8 aeifhara
i ¥ forar e el I HT Birerad AT 3

ar

(i) SEaw— I W W & T # R fafy
ECINERIIRNGISISERG N

ifefesd feee Ao, 1 fAell. T 10 fAel.
fie® faue 10.75 fAe.

v (1.820—1.82)

e bl 3+ (H,S0,) (1.82 JT.H.) 60°F TR
TASd Uohlgel (0.81 3MH—0.816 3MH.
qTefl 60°F TR)

QY DT AT

T

© ® N o o s~ w DN =

-_—
e

11.
12.

RIgT=a— 39 WRIEvT § g7 KIeTeRAIeR | e
AT # TEd HT A (H,S0,) TITS Yedhlgel Td g

203

feeste + a1 foedial odd — AT rria
fafer (Method) -
1. W@ # 100 A g ST |
SHH 2 < DI SMIfh¥rel que e iR uReael!
DI R & 91 30D G D T BT FRIETT DN |
Ife RGN & §a BT T e fe@rft < ar a9+
oI =12y & gy # feTsic fiar gom & s1efa gy
e
9&7oT (Obervation):

TREGETAl B 807 & 7 F uRadd & aof N |

2.

AT | ffeHe A W) ST &1 3T
gRomH (Result) :

fReTU g & T F ..o ¥ f¥este & fremae
........ RSN ICCA L S

AN I TRE AT PR sradb fbar AT & | U
PR A Y DT I 7T BIhR KCTZRMICR B I TR 37T
ST 2 | R gy 99T Ufrerd T o) oI 8 | TTefd Bl
3 Y @I IS @I °id ol © | s g a9
MfTRTV dTER 3T ST & 3R THATS o Yohlgdl I-T Bl 549
HIeT I gord PR H 7S HRAT 2 |

fafe— ve s 9 @ YersRHier dar I
SCTSRHIEY TE W o1 oid & | aor ffcmfes feee
AR ART 10 AL & &7 3T (H,S0,) FST8RIHIER
H ST 2 | g & T ¥ 10.75 fA.ell. g fAes fue &
HERIAT ¥ ol FEEIMICY § §N—4N §9 UHR STeidl
o o eI @ 317 TR URA & ®U H §aCoT & ST | 379




drex 91

wrarfera feee du=T
o - a1 919 B B A=A

feee HoR garT 1 el THIS T Uodhigdl |[eTsRMIeR H
D HIR IN—4N TTeT | FETRMICR BT 7o | did

WTIR "Key" @ TIAT I dAfdh ICIUR TTHR I 3BT
TRE A §€ PR qd & | FelsiHieR & SRR 3T dug
A yHedR A IE ¥ fFemgdt o a9 fawars <o
qTel ofFD 3TTB] TRE el I | §HD SURI 37D T8 A
Rl & TgdIe Hiel T < 4RI BT AT | FeTgRHIer
BT 4—5 e T&H 70°C AT TR STl SHHP § Il IR
W | FERIHIER B TRR UGB I5 H 39D 5
KRR & 729 & Bg B IR BB 4—5 fAe TH 1100
T[] Ufcl e & &% A gAY | 39 I ¥ SHT—AE
T WA H FTeRMIe] I 5 I3 &1 A
T I2 IIAT TET S I A A8l Bl | F[ETgRMICY
P TR 79 A prerd T8I 39 919 BT a9 G b
FCTRIHICY BT AT IR aTell W =i1d @] a-% &,
D 91 i WX "Key" @1 FeTIdl A a1 & el
Tl BT T AeraT ey qot 3fch & AT ) oI & | 9ad
B T @ Od efevsd Bl Yo dNfy | sH
FCRIMIEY & W IR I & HUNI JT et Tt &r
1 o< yfererd s |

arRvii—

HOWO [ @ UGS BT AR a9 e T TP

SR P USA(E | BT < B | aradid — g qr 3id
PIETIEY ™ @ T4 yferera
UT3ATDh 3—4
1 2 3 5 6 7

1 A 48 1.00 3.8 38 38+39+37

2 B 4.9 1.00 3.9 39 =114 /3

3 c 37 0.00 3.7 37 =38

2. -

o apeetied e i et il e
ey |
2. TEd BT R (H,S0,)—1.80 ¥ 1.83 P IMUfATH

H9cd 15.5°C dTUhH TR UG UHISS UchIgdl 0.814
¥ 0.817 o IMUferd T=ed aTelT 15.5°C TTUHhH TR

BT AT |
THTS S Yodbledl aT Xfd &1 a1y |
|1 &9 UgTell BT TR HI HIol SR ¥

ON
SNIEASSIKBIRCIE

5. CIIRMICY B fTa™ ¥ Ugel 9@ Al HUS
TIRT S ¥ U o A1RY |

6.  Sfcl & H SieT T ATUshH 70°C BIFT AT1RT |
TRER 72 BT HH ) b AT &1 T ATy |

(ii) ST TI— 3 T gY & T ¥ T Tferera
ST BRAT |

SUDRYT U9 AT
1. TRERTS
2. e

204



TRl @Tetl

10 fireft. fave

PId B TS

ClEad

1 firelt. fiue

DT N
@WW(NaOH)? Rl
10. 0.5 Ufrerd fhereudiel Jadh

© © N o g bk~ o

RigT=d— 79 3171 T &R T 12f fAefme S & ar
T AP I ITAT & 3R 37l AT &R ST & U G
P IS PR d & | T gAY DI & B P
SFERIT T ATGIH BT Ahell © STd 8 [l Jad BT TANT
PN M Fad THAD Al ARl R gal © b a9
SR STARAT 37T 7TE ¥ |

fra : gu B IFrar 9 BRA B SUBRT

fafe— i IuSRT BT Mg oA | %ﬂ‘cb—\f g
ST | ¥RT DI T WS H B IAH 9 NISPE!

HESIESIES] (I;I NaOH) R&R IHEHT UIgHAHh Ale B
oA 2 | U BT AT A fFemax $9H 9 10 e e

a;c:—agc{aﬂa%—NaOHa—sraas@aﬁ?%ﬁmwgﬂﬁ
gt ATl T I 7 & 1Y | —NaOHa%’rﬁ?ﬁag
Wwwﬁwm%ﬁ@ﬁsﬁ?ﬁﬁw
ﬂaﬁﬁwsﬂwna—sr%NaOHmaﬁwéﬁlm
T TeTd! AT 1—2 fAire d& Rer 81 SIgen a9 &xe #
%NaOwamﬂﬁeaﬂéﬁlw%maﬁmw
SIERTT & | O9 T Q1 &R UTSidh AT = 31T 7MY |

geror gRufi—

FE [ @ () T T T NaOH 1
e
T Tea® | fgda oA Pl
fare el

1. 10 10.0 115 15

2. 10 15 129 14
3. 10 129 143 14 }

A
TN § 370 — NaOHa%maTx 0.01

JTFATT IS = x 100

T B AT

(afs l—ONaOHa%‘aﬁazﬁrBﬂaﬁﬂTawﬁwooog

3T | IO BT B )
AT H a1y %NaOHEﬁW=l.4ﬁ?ﬁ.
G DI /AT =10 A

1.4x0.01

JTFATT Ufrerd = x 100

10

0.014
= o x100
10

= 0.14 yfaerg

gRemH— T U ¥ & T H 0.14 URRT

TART BRI B WTell § STt <d 8 | 39D U 39
1 Fef. heTIcuels o STad DI & B$ I 36!
e AT T4 8 | BRI Tell $f ¥RT &+ IhH

3T 2, 3Fic] g Aol & |

205



ArqETfAi—

T8 TETOT W) dTel W WR AR )T ey

T PIITSISATTAES & Y H YJe &R o+ 4

3FACT 96 ST 2 |

AINSTH  BISPIAASS P BHI §a—ga PR

STefT ATRY |

DI DI TS A Y DI IRIR fZeld &1 =112 |

Bl Tl T /B 81 Ahvs ReR &l & 3

S &Y T H gRadH o us ar aHeEr Aty

SETAITHROT YRT &1 737 2 |

ST DI ST Ugd T A e o Aier |

BT AR |

qre— %WWWW (NaOH) 7R
B B oY 4.5 UMW STTEH ASTH BESIRES
(NaOH) "Teldx 1 oflex °iel 9991 d1eq 3ferdr
E)WW@W@W(N@H)W
IR &) & fo1T 4 U STetgl= (NaOH) & Bt
1 SfIex Elel 91 @112 T | 39 IR By Y |rell o

%sﬂaﬁmmﬁﬂmﬁwaﬁﬁﬁ%‘l

Noan
9

(i) SER¥I— ¥ T g & T FT dFCMICR AR
STTUfaTe ETed ST el |

SUHRYT ¢q ArHY1—

EECILIN

S FAEHT erHHIeR

EECEICARNIN

TS oIR

dderfier—(

1
2
3.
4

<

o - g &1 AMUfAe g9 A1 BRA D SUDIIT

206

5. dx

6. g

RIgTd— 519 ®1E 9%g &9 W ORell & A 99 W
Uh gc1 B Bl & | O SeArfad 9t ded 2 | fohsil
9K BT MR I IK] GaRT BV S dTe] &9 d 4R &
JI BT 2| 3 RIErd W gY@ oM g
SIgerHIes fafdr | S7d foar ST 2 |

C.L.R =Correct Lactometer Reading 31fq nferd
SECERIAEIGUICY

fafer— dmem eraeiHieR, emiHieR dor daeriex
SR @I 3% ISR | ] gE od 2, 39D d%
SgeHIer OIR & Afgfeer # @ o) 9IR # g &7 o
T 0% WX ofd 2 e ofaeHier & SR # AR od
BIgd &, OR H $UR T% Y ¥R I & TAT oJaeHIe Bl
SR & d19 | ReR B S9! AfST ugdr e R od
g T (3raclifhd eldeHieR uigdid)®ed & | 9@ dIa
SFEHIC BT g9 ¥ dTe} Adre 9 v § 79 ofd &
TJoIT ST FAIfEHT oMHIeR §RT g9 BT ATYhH A1 BR
S ©, Y BT A1UHH S B G LAY BT IR
ITelT god §Y H SaT &A1 A1BY AT HMICR Bl 81T A
Ths Y& & | aalfd oideHie} Uigdid (O.L.R) a8
qTgAid & ST ofdeiie] Bl g H BIe™ UR Sd & 2 |
Y TGl 81 & BRUT olgeMier ST e § §v
HfSATS Bl & 31 O.L.R H A A 05 ST <4 &
T oIaeieR urgHid (L.R) HEd & |

SIFCHICY UTedid H g9 @ dushd & IR

A fHaT SITaT & oTd: 39 (FHeNfera olacHieR urgdid)
= C.L.R &I & AT =R et foam Sirar 8—
1. I ST AN oFiier Afowad H & 3k gg

BT ATUHA 27°C 8 AT L.R H PIg A =181 fhan

SITAT & UR=] SR dT9shd 27°C ¥ 31 8l

URI% 1°C gigd oY 0.2 TIIE <d & 3R 3R 27°C

A HH B Al TAF 1°C FH @ ol 0.2 HF o <d

2|




2. I ST wAIfST oHiHier wRAEEE # © 3R gy TSR, H 0.2 x 5 =1.0 ATYHH FUIT SIS < )
&7 dT9HH 60°F & A LR H PIs G 78l fhar g BIALUASMIR =27.5+1.0=28.5
ST & UR=g R 1A 60°F ¥ 31f¥rd &1 ol CLR
JA® 1°F & {0 0.1 S T € IR 3R 60°F TU BT AMUMEEG T = 1+ -------mmmmoeev
%9 B Al YD 1°F B & ol 0.1 HH IR S & | 1000
AU
1. U DRNTAJNR =27 28.5
2. QYU HIAMUHA =32°C L
3 STFCTHICR BT TTUshH = 27°C 1000
T D YA = 311, Y. 3R + T HRE—(0.5) = 1.028 Bl
27.0+0.5=27.5
(3T T WI.YASIMR = TeAIMR + ATYhH HLIE)
(Ffp g &1 dTUHH 27°C W 5°C 31f¥& © gAfIg
®¥. | 3faclildbd | oldeHiey | g¥ @l SHIESE EREEICES
SECKIS N RICRIED SIER AGCIHICY
RICRIEG LR= RICSIED
O.L.R O.L.R+0.5 C.L.R
1 27 27.5 32°C 285 1.028
IR f3T 7T g8 & T &1 Mufere ovcd = B A1fRY |
1.028 & 3TT: I8 I BT Y§ U © | 4. TU D SR Pl TP THAA R TR G A1MY
RTTs TaeiHiey SR # e 9 19 9 R 9 |

\q‘la’g"rﬁ'{ﬁ' —

1.

U3 oI FHY SFeIHIeR, SR Bl AR & a1
AT =AM |

SR H g9 WRT W Usd Olb UBR W el o
ey |

TIFCIHICR TT IR THI 81 Sl UHR H ATh
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SFEMICY OIR & gU # oMHIeR &1 g1 a9 ddb
SATY IG AMBY 99 T e’ BT IRT ReR 7
&1 ST |



Yo7
Sdvdl H EUIA U4 OAR™IA @l ugE
(Identification of Cations and Anions in
Fertilizers) :

Al T8I R & olfeh o WR Al e Siral ol fohar
IRT Uil bl STl WY (Available Form) ¥ e 1 # |
3T D yedld hx-l ATdRI D %|

gl FANPI b ST I T R OMIAT T U
2 o1 W& © T faemea & e | mar 9

ING A~ Al vd oAl 9 fAeiey 99

BId 8 | 59 SdPI DI JaT H AT WR I U+ g1 Ud
FORIA H 9ad 8K § | {O gRAT UG F o) Bl U

fargeryor foham ST HevdT 2 | SeTexumei—

aroft 7.1
.. IS BT TH KKl CEILET ERINE]

1. | sFifa Aeme ( NH,),S0;4 NH,* SO4”

2. | IMAITH FARTSS NH,CI NH,* Cr

3. | aifeaw AT NaNO; Na* NO;

4. | dfewrad A18¢< Ca(NO3), Ca”™ NO;

5. | grefRrM Agge KNO; K* NO;

6. | IMITH AScT NH,NO; NH,* NO;y

7. | dfezram smifg Asge NH,NO;+CaCOs NH,*d Ca™ NO; dCOs*
8. | I Aohe Agge (NH,)>SOs+ NH,NO; NH,* NO; 9S0,*
9. | UeRH FRZS KCl K* Cr

10. | OICRRM Aehe K,SO, K* SO

11. | UCRrM FEHe K,CO; K* CO*>

SURYTH AR A IE Ul FAdT & (b IARep! H SURT OMIHI Ud &A1 Bl TR aiiiehd fhar ST Adbl o—

c

ST
ot et

S5l s '\’Ll'ﬂ\'z" aﬁao—ﬁzg b NH,* srTf=rd

CO” ®EHe  Cl FARRS SO,* e Na* Hifeas

NO; ¥1gge Ca* dfezraq

K* qrefRre

EIIE] (i) RG=Tel

Sega- AU U SR$ § SURIT Th KoH Td (ii) TRE e BlosR |

R B UgaT HRAT | (iii) TRETeAl TS |

(1) smagg® AT (Required Material)-
(31) SUBNT (Apparatus)

208

(@) faf¥=1 srf¥rw+H® (Different Reagents)
(3) de&ror GRefl (Observation Table) :



IRl 7.2 — FOMIAT B A BRAT

.. AN e ey

i) URAS aReror (G 998)—

Teh URRGTell ¥ ofTST AT SdRe BT 0T IR S | oy & o7 & i e, | COs™ 1 |ebell
dad stOﬁ'aﬂ%ﬂil JJMITIF BT Al dR—eR TH Teree T Mol 2 %|
BT |

(i) | FreTaTEe gder—

I~ T BT g S Ul H garRd dRA R | EERIS RS CO.> ffdad
2|

(i) | 94 P afie R d6 g d o H yalRd e | g 1 TR @ oar 81 | oy e
R | gl
URMA™S e (9T 99E) —

() | P WG H AT AT SARE BT GO o) 94 | LB, gugeh, e T arell | CI' 81 Fabdl
A H,S0, TIferd | 3nawad 8 ar 1 o | N fFder 2 | 2l
fregare ueror—

(i) | el & P W I e 999 NH,OH 4 2T g I B | cr fAf¥=a 2|
Al B8 aF W |

(i) | (&1) SRF BT of + T HNO; + AgNO; HT ST ST 9T Ir@e g=ar 71 | ¢ fAfEd 7
IEGRERERICRE
() 3r@ed § NH,OH &7 fadera dom HNO,;STeH | 3198y guiaar gof ol &1 | CI fAf¥=d 2 |
| AT HNO; ¥ d19d (gerq

3T 2|

iv) | PHEA FARIES TRIET B TR el T ) ar fherc & | ClI f¥=a g
URMA™S Teor —

Q) Th TGl H ST T SdRF BT of IR 9aH | R T B e e €1 NO; B |l
A H,S0, STAdR TH R W | 21
fregarere adteror—

(i) | 9T W@l & I # B Pled STad? | T R [T D S g NO, ff¥ga
TH R W | fAerd € | 2|

(iii) | 97F TNET (Ring Test)- IdRP & oI B Seiid | aFI wal & e & Fas | NOy e
faeTae + Aot a1 831 FeSO, &7 faerd STadr | TR HTal ¥R [T T Boall 2 |

RGNl BT SIaR & TR dR—R A= H,SO,
DI a—ga B Sl W |

gaT B |
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®

TRMSG TR0 (feHs W E)—
IREG B oI BT S Ao + B g8 a9

HNO, fAdTdHR oS! A1 |3 BaCl, &7 faera=
e W |

TEI ONAT Tdd I798T 7T B |

(ii)

(ii)

fregareTs wRievr @ifieHe
AT D QT | He—
(1) TP ¥RT #§ A% HNO; faTdr Sare R |

)_

(@) TN 91T H W% HCl AR 3dreq W) |

a8y 3oy vedr 2 |

a8y 3rfdery Yedl 2 |

S0,> faf¥=a
=
s0,* ffema
=l

IrRofl 7.3 —<FR™AT B UgATT HRAT —

%9,

AT

YeToT

@

T TR
SRS BT ISl A oI + @ BT Al
AR Bl WR JTSHR o W |

ST @Y T S B

NH," 8 el B |

(ii)

IR S TleTo—
TG H T 1 T FaRdb BT ol old
qAT S99 TN 2 Al 40% NaOH &7 arel
TR o W |

ST @Y T ST 2

NH," faf¥=ad 2|

(iii)

(iv)

TS URIeTI—

WAl & §g W 9 Nehad @\ drd
forew oo o W |

I BT A9eR AfWPHS H gdred HId WX |

ol foremd v e @
ST 2 |

RT 3TETT AT 2 |

NH,* fAf¥ad 2

NH,* faf¥ed 2|

®

Freaares TRieTu—

UGl H ST 1 UTH IARS BN GO AR
IHH T 10 el mgd o e | s
gl TRE fRera] B | T URETell H 2
e, Bfa deR IEH §B HET Dl
qgec AHHD BT ST WX |

GIelT 319erg 3TdT © |

K* faf¥era 2

(i)

Sug a5 (1) 9 ¥ el § W 1 [
ol ofid dex 3 2 A wrifceses
(40%) STdaR B e @ < dqAT W
IEAIF PR 8¢ NaOH &1 ©lel 9 b STl
e o fd faaaT &1 31 9 9 8 9e|
G TIH T 1 AT dlHee Ascc
IS ST TR |

GIeTl 37y 37dr § |

K* faf¥ea 2
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SO, B |a&har




®

freearere aRleror—

UGl H T 2 U SAREG BN GO AR
I T 5 AN omgd oot e | s
W wE fearar BH| 1 el sfa
RG] H o} 39 IR URRITCHNE
STTPR e dRE B dur e e @
o 39 ReRr g €

RETAT B U TT Fd8 W | Nat fifdea
vaq ool @@y oM
STt € |

)

URPAS TeroT—

SRR BT fdeadd + NH,Cl e ™ &
AT 3UST 8 WX NH,OH fera # e
TH Y| SUH SHIIH BEHe BT (Ao
3faeTTor Ui B WR e |

3 319EIT AT 2 | Ca?* IuRerg |

FregareTs aliefor-

3AET B TH el ¥ €id dg CH;COOH H

It &I 9T | di¢ of |

@n fore # MW Sffacielc  fAemax
T A W |

@ fem= § a9 H,S0, + KMnO, @I
et AT T8 v W) |
(d) I ey H SaTel URIeTvT B WX |

wIq 3raEY ST ¥ | Ca* fAfed 7 |
T T T S 2 Ca™ ffeaa 2

$e O el 9 e ¥ | Ca’t if¥E ®

gfRere (Result) -

arqurt~rail (Precautions)
(1) <RTHER HIFTH ST &I TH &R gl off

TAheT g |

21

(i) SRR, AfFHHAd Td MG ST d AARHD
el UHR | ugfa F & |
Ale— Dl & 31T NI JARTLMTel § SUaTed
IABHBT B MR TR A ST Aol B |

J



UAT—8

&l A 1 @ AR ¢ YARRIAT § AT 814
drel SUSHRYT (Instruments & apprators used in
labouratory for soil sampling & soil testing)

T TAT oI & foR 3Taedias SUHROT Ud AR

(1) G, (2) W, (3) 3R (auger), (4) T, (5)
e, (6) ofdd, (7) @Rl IR A, (8) Bari—2 ffer
0.2 f1. fo1. 919 @1, (9) UTelief= a1 HUS AT BT & el
T (10) Tt & S |

SYGR BT IRTT— J&T T o & ford TRy,
BIIST T s YHR b SR BT GANT fbar orar 2| 34
BRI H U 99 B & IR & # ord 8- (1) URed
8l 3R (Post hole auger), (2) AR 3R (Screw
auger), (3) HaT ufaesff g AferdT (Close type soil
sampling tube) T (4) 7aT ufceeif AT (Open type
sampling tube) | 3R Wt AT Nidel & 91 BT © | §1H
¥ UAPS & IR—ERT (handle), TUS (beam), URE!
(sampler) 3R R (cutting edge) BT & | 79 3R el
HaT & S o & o) AfeTedT R, GRUT AT Bras!
AT fRY ST € | UEeR SR doR gl gaT ¥ ded
oI ¥ 31fd SUYA BT & STdih URee Brdf SR el
T S T &1 Wd 9§ H9l o & forg JaT fsa Siram
2 | T UIhISd & wlevll & egdd & forg Jar ufcraedf
T (Gell a1 98) TANT 3§ Rl STl € | I8 3fed T
I qRRY T H 3BT B <Al 2, b YIF R
A 9 T H 37D STINT AT T8l Biel |

gARTeer # fafi = UeR & faveol & @A &
o 6o [deTal, adi Td SUBRON Bl ATl B
21 39 ™ # 39 W 9 HafHd aawad ardl W)
THTeT STAT AT E |

TRARTRITAT H SUART 81 dTel SYHRU—

RUSIDIEED Jefl (Chemical balance)— RUSIDIEED
oIl XA el & foIY U Hol QU | 39 U
HETIT ¥ Uh HEAER B¢ TR ) &l B | Joll 308 &
dra H 3[R BT 278 81T © TAT QM1 Yol & aRTER Al
¥ faTord Bl € | ol 08 & a1 RIRT WR T &1 R
BT € Fora] i HUR BT IR Bl 8 | 3781 Ul W)
31 hTd fea REeht & R IR g o1 Y& € 3R 37 gl
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TR el ACH A & | U 9 gele W avg a1 <1
UeTS UR dfc ¥ O § | goll 398 & alHl (Rl W &l
feaRet orft Bxft & Rl MavdhdaRr m—diw
FATHR T Bl Fedford fHaT ST FahdT 8 g2 Ao Ud
FHEA & | JolT & MR & S 19 3 ¢Tg BT WiEgell W
BT & T 3R Uh 81g B B Bl & foRT U= qell
Tug el Tl © | o v & w9 fa=g # v HAhad
BT 2 RTeT et RiRT MR R ot 49 R 99T ©
Tl Gl TU8 b &fst B W Hebaiep BT el RiRT
U7 o I UR V&1 2 | W b ST 9RT A U Gl Bl
HERIAT ¥ US AIEe Y3 ACHT I6dT o [T Aid $HUR
D1 AR B & | MR & FATA 817 TR TACh §U T Dl
i S A F o B Ald F HW B 2 | el B
3R TbS! BT BIT & fOTAd =1l T e B arel
Ug o B § e SUR—Td gHTAR 3R Bl ferfast
R forar SraT 2 |

T, g, w1 e A FRied @ & o I8
SUGRYT U g 39T &6 9T § ¢ 8T 8 | IE g7 31,
IR TAT I F WIAT O Fohal & | 59 9T & g7 H
T TUS & AR HUR TR ISSY o1 BT © foradh
3MTel 9T H WSS Pl ACHIAR 3H Joll aUS &b U
AT Y Y1 IR T ST Feha R |

dic gi— Ig ThS! DI g7 Bl & SEH UM,
foreiuma & dic, Wgex aur fREd 7@ ved € | 99 999 ¥
giel BT ¥ &l Y = YR 81ar g |

PIkI 50,

2
[ERIPIE]

20
2

20
1

10

500, 200, 200, 100,
50, 20, 20 10

BIT W G AT $99 $HUR gl 31 S U $9 dici Bl
R T 8 AHAl & SY dicl ®I AN HRd q9Y
et &1 WA JEedd €| dlel & SR H gl Pl
HATH g2 AT A% BUS W GG I o ARy |
FH—F T dfel BT IR A 3rgg BIaT ® gaferd T
Tl T UTHIOIE dfel ¥ Sfermd &) o a1y |

AR (Rider)— T8 TIMMEH AR &7 9471 BT 8
fSTIeT ¥R 5 AT 10 AT 1T 8, 5 HeluT™ & ISR
I gl TR WA fhar Sirr 2 forgast geft gvs i 4
SrAY 9o Y 3R 10 SRTeR T # o Bt 71 39
AT ¥ T A9 H 7 81 GRYUR & A1 fHIR R B |




YD T8I WNT IRIS—aRTER BIC 10 ¥FT § g7 28I & |
T FT W U iU & a_T6R BIdT & 71 AP BleT
AT 0.1 AU (0.0001 U™) & RIER BT B 10
el &1 TgeR 99 ol U= WRINT &vd & Rorgant ger
TUS & W Y BIAT § OAT Y b QI AR BT Yo
(G UG 9Y) aRTER—aRTER 10 g W H faifore e
&1 TP 99T 91T G 5 BIS W # f1Rid &1 8 1 v
S M BT IR TH U™ AT TH BIS 91T BT 9R 0.2
AR (0.0002 UTH) BIAT ® | IfE WgSX dfe ardt (T)
oIS I 3R Reqd 81 a1 $9dT YR Uals H I dfel § R
& A1 Sirs fear Sirar  afe fauda faem & Reg g @
3BT YR Tl AT SIar g |

IETERV— U Mg} d1F H 3ifhad I Iy et
TUS & 8 IS |NT & YA 3 BIC W IR IGT 1T &
SR §RT Y R¥d IR T 8ITT?

1 9T 9T BT HR 1 A3,

8 TST WIRT &1 ¥R 0.2 TA.IIT. AT 0.0008 ITH
1 BIS | BT ¥R 0.2 AT,

3 BIC YT &7 ¥R 3 0.2 0.6 fH.IT. 3T 0.0006

T | 0.008 0.0006 0.0086 UTH

T DT TART HRA o [+1H AT |raen=il

AT 8T Hebdd & ATHT 9T ATy |

de ¥ UBel Jell b Uofel AT I W Bl
eI 21 A% FXb o1 A1y |

e ¥ Usel Jell & ORIAA Pl T B
qrei—aTet U= T AIgel G &1 ARl 9 FAdd
AT F=gferd R T AT |

el €U B SSTBR IS <&l =AMy [ HAeber
T & Sifdrd I & M IR T X adb R
HRAT & AT 61 Jfa T8l a1 FHo Udl | S PR
T =M |

Tl T IgeR Bl AT 3 ypsT A1y Bl |
&l |

ATl A Tl & b & 99 HI RISl dg
T ARy |

TeTS W Y B W 9R AT AIC g H AlC PR AT
EUERE

1.

2.
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dic 91 Uols & T § WG dA1fey TA7 gexX Bl
T TUE TR @ & d1G SSX AI6d Dl U o
T =Ry |

Tl & UeTs § HHI ITH I el areril =i |
el ggred, frad= arel ugred e fh) ueref &

TrSeY Bl B A Tole W WY Wgpx 8} dTell
TRy |

T Od w9 T o AifsaH
TIESAATSS, 3Ifd ara dTel aref O Uohlgd
AT AR (Corrosive) S HCI, HNO,, I, &1
Jod hId & Sic ol a9 H XGPHR dle=T a1y |

@< (Burette)— IJg b FHIT ATH dTell DId DI
Tl BT &1 BT & T H SR | =1 &I 3R 0 9 50 .
1. & e &1 81 © | IS Q1 BARTA (e &1 g1
10 SRTER AT ¥ AT BIeil 8 ST Uedieh BIeT f+1erm .
1 el Siiexa! el &_dl & Sl {RT BT 3feaad A1
BN 8| ¥RC & el 91T # tqg @l Tell 3R T i
ST BT 2 | Na @1 ol Bl fiadie & Ggrdr 9 dg
PR <d 2 | fUFdET® (Pinchock) BT TaT9 AT 1Y &6 B
A TR T (Stop Cock Burette) # ¥RT 8311 % i A
Je—qg PP q18R [THerdl & | YT BT TANT B HAH

fore araenfat < arfea—

N Pl JANT B I Usel S R o 3 €l
T =R |

X9 HIh AT fadid &) Sird dx o+ a1y fo
g S B BR ST & AT T |

R faead &1 eRe § w_a1 81 99 faead &
AT AT ¥ &XT B &1 (Rinse) T AR |

e ¥ fIer R W &A1 BT Jeigell T8l &l
ey Afe & A1 S0 Fares & fory fiaere a1
Y BT P1 IT9 & AT U AT W o1 <12 |

U3 ol AHA FRC & U6 Tl FHE BTl il
ST AR TAT YIS Ued 6 3G & e 4
X U &d P TdER T IR WY @l DI A H
G AR |

I fIeaAT 4 SR BT dol UgHT anfey |

10.

11.

1.

YRS Tl AfTH Ur8id Bl TR Al b
H R forkg o =Anfe |




8. TWINC B I BIbd Gl & [deta H gal

TeF Afed den feara g & ¥ eRe ¥

eI &1 {8—qg HRb ST a1y |

U< (Pipette)— I8 TP TH1 BT BT ol BIc & |
T RIRT Sie & 3MHR &l 811 &, s o g
(Delivery point) &< & | 39 fUue # badt V& &l s
I REAT & | 908 & $HUR FOUe &7 e qen a1g ffed
BIAT 8 | S—20°C, 10 ml 397 31 € o <ifeha foreme
dd  20°C W 39 10 AT 59 amar 2 1 3 Ave faf=
eTarel @Y BT § (1, 2, 5, 10, 20, 25, 50, 100, f&. fo1.)
qAT § Transfer-pipette HE & | T THR & 3reTifahe
fiUe (Graduated pipette) # ged Tl BIaT 70T 394 {121
3ifepa Bt € U fve 1 sferifesa fue wed €1 fue
P YANT B THI T+ 1] DT &7 | o1 anfed—

TRINT R I Ul fUUe &1 S I A% HR o=l
AR |

o1 faeraa @1 fiue & oF1 & SHST |o aman
fave ¥ ors A & o ARy |

U 4§ o1 e & B8 SR d6 [Jera §8 4
SIelT R fdeTa=T 1 dher <1 arfedy |

fiue & dHed TR H & RIFING &R
|H fIUT & 20eT 29 1 B A B o1 TR I
el PTerT TRy afed Sic B DHThd TR
B AR I T BRI AT AR |

faera @1 eR-dR fue & gaT (suck) @12,
TSl | e TR e Hg # o 9adT 2 |

i, v, faver uerel dem  faora anfe &
faue 3 T81 o= =iy |

DIl TaRd (Conical flask)— I8 F| &
JMEHR BT i BT TARD BIdT & | TAH AFATIT H &
RIifh faera=i & 8107 &1 A 999 96 MddT &1
T &1 Y& 2 | T8 U fafiet et S— 100, 150,
250, 500 fAfeT. & BT € | TP DI GART BRI THY
foreT 9T T ST T I D B—

1.

1. UD SFATIT YR™T BT A Ugel T 918 H g

EEREIREIRCIERE

<Re a1 fve & ford M arel 9a & 39 ol
=T AR |
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AU Tl (Measuring flask)— 3 SMITATHD
Y& (Volumetic flask) 1 &g 2| I8 Brd BT g1
HT TS AT U U aTel TR BIAT © | I8 fafa=
AT SI— 25, 50, 100, 250, 500, 1000, 2000 fA.fa1. &1
BIT 2 | S9! e WR U 78 o 81T & d207 48 TR
UH Pid Bl Sic ol & & ol b &1 &) FErar o
TIRD BT Ted § ¢ I8l 2 | 39D YANT B A9
71 97l BT T AT AR —

TR 31 9 Ugel 39 STRIT STl ¥ &1 o1 A1fed |
TR b HE IR AR STel 3 eIl §AT Beiel 1
1Y |

faeTae 99T et gt BT Herd H STaadx YR—R
ST STel ¥ STerT =18 STq b fob Awgol uaref
T & 7T T | T el O |

|HoT UeTef &b gl S UR Gl H 3ifda f+ema
& Y T STRIT STel ¥R &7 anfed |

W &b 3ifhd e do SmaaT &Ra & o

fIUe ¥ e—da B ARG STl FAD H STl
=R |

I YRT BT S WR FARD ¥ S IR I
FIR—ATD PR Tt a1y R e g
81 5 |

AU Tl DI TTH ol BhRAT ATy |

P (Beaker)— D! AMATIHAT fIeTa a9 H,
%d & I H AT Iga—1 RS [HART PR A
BT € | A ATIROTGET 50, 100, 250, 400, 800 T 1000 A,
o1, 3T & BT 8 | S7hT SUYIT AFATI AT Jaerdor
# Y 81T € | 19N BT FUR g TR Y JabTel W GTER
fretT BIT & O ST &ed 8, 3¢ gRT 8 §Iax &
9 BT GTEx AR ST © |

YRITAT (Test tube)— U &I Td 1A HeTdbi
TRIETOT # TART @7 STl @ | T 15—20 fAfer arelt
TRGTeAT Dl 81 YT: GARTTAT | GART fham S & | 51
gfrfeareli § aga o1t Iare @l MLl ISl ©
IH 25—30 A SMIA= aTell URRETAT TR @1 ST

=

1.

2.

qreT dYcdet (Wash bottle)— TTet U< aret 500 fA.for
eTHdT & Udh FoTRh H STl Bl IRId R ATl & ford




gy BT & | 39F HE W QA I g8 ol U HTdb A
B} ol & & R U & §8 W UgRS o Bl

RIS TN &9 & ol fA=-f= 9oR &
RATD ggTeli fOTe if¥hHd PHed 8, I ATITID]

2 | 519 {311 URS (jet) aTell GST Tell # 8aT Gavl Sl 2
Tl TR | 4T BT 19 9¢ ST & foTdd BRI g
T el &b ERT VGRS H SR Udell IR & w9 H 9T A
qTeR e oFTaT © | §9 JMNGT Sfel &+ | JanT foan
ST R |

%el (Funnel)— Jg 1T BT B & BIH IMTAT
21 T8 5% W7 WH). U BT 8T 2 | SFB! ol BT AN
;4 T 3R ars 8 W 15 AHL g el 2 |

W@@(Tﬁpodstand)—ﬂ%’ﬂﬁ%ﬁ?ﬁ?fﬂﬁ
Tl T BIAT 2 | 39 W @lg & IR B Silell IEH
AR BT TAT Fel UTSY SISURTA TR G &b TH
PRI E |

A9 fAfelUsR  (Measuring  cyclinder)— I8
JSTHR Bid BT U3 BIdT & FORTH U & IR | SR Bl
IR M. & e ot 8Id € | 89 S & ford iax
DI AT SHS HURT ART § I Fdlg TR WISC g47 Bl
213 10, 25, 50, 100, 250, 500, 1000, 2000 fA.fT. & BT
=

M TG e U4l & Fo’dh (Round and flat
bottom flask)— ¥ 1 Bfd & 1 B & | S8 &9 I qAT
T fF od € 1 A faf= R & e faeas R
P B BME H AW B | A AHFID: 250, 500, 1000 TAT
2000 fA.feT & BT & |

I 7T (Watch glass)— I8 DA &I 941 fafi=
T P MATHR IS BT & Sl dIhR BT SHT B HTH
AT 2| 75 I STl A ATP PR & TANT H T
AR | AT H AT 8T 39 A U H §ix &l ad
g & FUTaHT I8 8, STRIT BRI A U 99
R T & I BT IR 3 GY o =T ey |

Pd B TS (Glass rod) T did dF el (Glass
tube)— BT BT BS ST TG Pid P ol WRIeAT THIA
AT Bl Bl 2 | i B Ts faerdsd § faerd &1 firam
& BT AT B | 398 HHI—FHH el RR 0= Ud &R &1
Gooll W1 T I3 & O gferd 39 ®8d © | 98 diaw &
IRT A forads uaTel 3T T BR & BT AT & | did B
BS P G | WTSC & [AuRId 2T arell S1aR & aref
G AT, TS | Hel B 8! |

IR ERTACINIH (Reagent bottle)— faf=1 R &
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Tsdl 8 | I AfpHd 59 Bra BT didal § X Sd &
I S WHHS dIdel Ped © | U dIddl Aeh H IG] 1l
2 | IffpHad diael F TfeHHS MdbTe B R SIC &
TN RA | SE B B N S W AR G AR,
ST IAH AR A fUad Bl WG & 2 |
PH—FH AMHHD didel AN B & g6 qR<l 8l
¥ W T AT AR T Bl v H SRgfaen 7 2 |

Qe fS2 (Porcelain dish)— I8 AT Tl &I
N B 2| S STgHIa T ST § an et &
arsfTehepRoT WY fhaT STTem © |

qiffed g (Porcelain tile)— BRI BEED Eill
SURIY # SIATIT B & YART H ST S © | A
DI < 5D HUR ! I 8 | STARD eI YANT PReh
AT IR T 36 DI TS & ~irdl @l
STTar 2 oy fara fag 9 W 21 97T @ 39 v |
A H QR 916 A% BR oA A1fed 3R T oI A

ETehR, GRIT HR QT A1 |

feA®IM (Tin cone)— IE fe5T & 1 daTHR
foagad @19 811 & | I8 Biel H W faRIvgad ftheex
UOR &1 A & B 31T & | 39 SISUTS s & HW
T IR SITell & VFIed 91T UR Gd 8 | Biel Dl 39
TR RR R 4T 97T 8 | 99K Bl TR B SIell & A
RGHR STAT H Beiel H I g1l el fhoex YuR raely
ART W ST B |

AR @1 STl (Wire gauge)— I dlg & ARl &I
STl 1l B R i % the 91T gheves o 89 b
BT BT 2 | 9D YA W TH DR FHI IUBY] 8]
cTarg |

2t (Clay pipe triangle)— I8 g1qg DI g+ B
T | 3BT FANT TH AT gdmed & forg gar 8| 34

TANT B 9§ U8l §9dh RRY B A% Y o1 =iy |
ST R G IHY 506 RN $UR BT 3R @+ a1y |

Tl UT3Y CTSURT— Ale & ORI & R del IIgy
B B | FIfe BT TH SR I $HE HUR @
=l

RiaferepT BT (Silica crucible)— I8 RafeTeT &1
T BIAT © T2 2500°C AT T T B IR AT & el



2 | 398 YWPR JTT&T P STelTd 2 |

SHIheT— I8 Th Bid BT 9 Bral 2 o P
TCTERYT §T RET & | 39 arg—ed] T Sl & | 309 T4
GHIIS BT TEHR AT~ I Ugel ST b o7 & | g
Y UeTef b VR H THI TAT BT SI5—aATSS P T
SRT URE T8l 81T & | S99 Bal dTell Ueb URiel | @i
Y Bl ® R iR e &) ol urgy grsifier e
PR G ST 2| el MR Wl gl bk

FARTSS ¥RT Y&l & Sl 4T BT 2N B BT BRI Bl
2| SWheR & TahA & el PRl R M & v
Idlell Idt Il B S 39 AR Il © | Eied 99 39
TR T ST fhIR P 3R Ragapret & o st bR
¢ DR © | SFDT Bl AW TR I T8I T dTell A
IR G AR | SHIbex DI ST&l db HHT 81 b §q
QT AT AT $8H arg | 4! BT AT 7 81 b |

216



