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Particle Size

Apparatus
L. Soil hydrometer ASTM graduated (_5 to 60)
2. Hydrometerjar
3. Mechanical stirrer
4. Dispersion cup
5. Beaker 250 ml
6. Pipette, 10 ml

Reagents:
L' sodium Hexametaphosphate: Dissolve 101 gm. of sodium Hexametaphosphate in L L

water.
Procedure:
weigh 50 gm' of soil in a 250 ml beaker and add sufficient water to cover the soil. Then
add 10 ml of sodium hexametaphosphate solution, stir well with a glass rod and leave
overnight. Transfer it in a dispersion cup and add sufficient water to fill two- third of the
cup' Stir for L0 minutes in the mechanicalstirrer, transfer in the hydrometer jar and make
up the volume to the mark with the hydrometer in it. Remove the hydrometer and shake
the jar upside down several times closing the mouth either by hand or cork. When the soilis well dispersed keep it in the table and note the time immediately. lmmerse the
hydrometer in the jar and read it at 40 sec and 2 hours.
(once in the table it should not be disturbed throughout the experiment). Note the
temperature of the suspension at the time of taking hydrometer readings. correct thehydrometer reading by subtracting 0.3 for every "c below 20oc or u,iaaoing-it ilre
temperature is above 20oC.

Calculation
(Silt + Clay)%= Hydrometer reading at 40 sec + 0.3x (t_20)" C
Clay %= Reading at 2 hr. + 0.3x (t-20)" C

%Sand = lOO-%(Clay + Sitt)
%Silt = %( Clay + Sitt)-%Ctay
Determine the texture from the triangular chart.

Distribution ( Mechanical Analysis)
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1. pH DETERMTNATION

Standard Buffer:
L. p' 4.0: Dry potassium biphthalate (KHCsHoo o) for 2 hours at 1o5oc and dissolve 10.21

gm. of it in hot distilled water and dilute the solution to 1 L with distilled water. As a
preservative, add 1.0 ml of chloroform of toluene. This solution has a pH value of 4.0
at temperature from 15-30oC.

2. p' 6.86: Dry the two salts KH2Po4 and Na2HPO afor Z hr. at l0SoCand dissolve 3.44
gm.of KH2PO4 and 3.55 gm. of Na2HPo4 in distilled water and dilute to 1 L. As a
preservative add 1.0 ml of chloroform or toluene. This solution has pH 6.90 at 15oC,
6.88 at 20oC and 6.95 at 30oC.

Apparatus:
t. pH meter
2. Beaker 50 ml
3. Mechanicalstirrer
4. glass rod
Procedure:

\

*('\

,u\

Ots
s&
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Weigh 10 g of air dried soil samples (<2 mm) in 50 ml beaker and add 25 ml of distiiled
water. Shake for about 1 minute in a mechanical stirrer and leave for about an hour. The
pHmeter is calibrated by using standard buffer solution of pH 4.0 and G.g6. The soil water
suspension is stirred well with a glass rod just before immersing the electrode. The pH of
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soil water suspension is then measured with the calibrated pH meter. For the peat and
muck soil, volume of water may be increased

2.

Table: Ratins ofa soil according to
Soil Reaction (pH) pr.rnge
extremely acidic <5
strongly acidic 5.0-5.5
moderately acidic 5.5-6.0
slightly acidic 6.0-5.5
nearly neutral 6.5-7.5
slightly alkaline 7.5-8.0
moderately alkaline 8.0-8.5
strongly alkaline 8.5-9.0
extremely alkaline >9.0

AVAILABTE POTASSIUM
a) flame photometer method:
Apparatus
1) flame photometer
2l shaking apparatus
3) 100 ml. Erlenmeyer flask
Reagents
1) L N Ammonium acetate pH 7.0: Dissolve 77 gm. of ammonium acetate in 1L of

distilled water.
Or
To 58 ml of glacial acetic acid add 500 ml. of distilled water followed by G5 ml of liquor
ammonium and dilute to 11. Adjust the pH to 7.010.02 with dilute NH4oH or acetic
acid.

2) K standards ( stock solution): Dissolve 0.1905 gm. dried KCI in 1L volumetric flask and
make up the volume- 100 ppm K
Take 0, 5, 10, 15, 20 and 25 ml of 100 ppm K solution
dilute with 1N ammonium acetated pH 7.0 solution to
25 ppm K.

Procedure
Weight 2 gm. of air dried soil in a 125 ml conicalflask (or 100 ml polyethylene bottle with
leak proof cap), add 20 ml normal neutral ammonium acetate, shake for 5 minutes in a
mechanical shaker and filter through Whatman No. 42, 12.5 cm filter paper. prepare a
standard curve of K by aspirating 0,5, !o, Ls,20 and 25 ppm K after adjusting fuli scale
deflection of flame photometer with 25 ppm K. Note the reading and draw graph. Aspire
the soil solution, note its reading and determine K in the soil solution from the graph.
Calculation

Kzo (kglha) =RX2ol2x 1.2 x z.RY
Where,
ft= potassium of soil extract in ppm, from the standard curve
1.2= convarsion factor for K to K2O

2.24 = conversion factor for ppm to kg/ha
2O/2= dilution factor
lnterpretation
Low- <110 kg/haK2O
Medium- 170-280kg/haKzO
High- >280 kglhaKzO

3. AVAILABLE

in 100 ml volumetric flask and
thB mark- 0, 5, 10, 15, 20 and

m.-
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4.

5.

Modified Olsen's bicarbonate method
Principle
This method uses 0.5 N NaHCo3 solution of pH 8.5 as an extractant which controls the
activity of Ca, Al and Fe by precipitating calcium as carbonate and aluminum and iron as
hydroxides. The organic matter dissolved by the extractant must be removed by the use of
activated charcoal.
Apparatus
1.. 100 ml polythene bottles
2. shaker
3. funnel
4. what man no 42 filter paper
5. volumetric flask 50 ml
6. pipettes 5 and i.0 ml
7. beaker 50 ml
Reagents
l. Extracting solution (0.5 N NaHCo3, pH g.5): Dissorve 210 gm of cp NaHCo3 in 5L

distilled water. Adjust the pH to 8.5 with 0.5 N NaoH o.. irsoo. As the p, tt tl.,"
solution tends to increase on exposed to atmosphere, few drops of liquid paraffin
should be added and the pH should be checked monthly.

2. 5N H2SOa: Dilute 35 ml concentrated A.R. H2SO4 to 250 ml.
3. Ammonium Molybdate:

a) Dissolve 72gm. A.R. ammonium molybdate in 250 ml distilled water. ln 100 ml
distilled water dissolve 0.2908 gm. of antimony potassium tartarate. Add both the
solutions in 1000 ml of 5N H2So4 (141 ml of concentrated H2So4 per liter water),
mix thoroughly and make to2L. Store in a pyrex glass bottle and keep it in a dark
and cooltemperature.

b) Dissolve 1.056 gm' of ascorbic acid in 200 ml of ammonium molybdate solution
(Reagent 3a). This reagent should be prepared as required since it cannot be kept
for more than24 hours.

Activated Charcoal (Darco G- 60)
Standard P solution
Primary standard 50 ppm P: 0.2195 gm. of A.R. KH2P94 dried at 40 o c is dissolved in about
400m1 of distilled water in one liter volumetric flask. Add 25 ml of 7N Hzso+ to it and make
the volume to 1 L. Thus preserved with H2SOa, the solution keeps indefinitely but it should
be stored in a weathered soft glass bottle (rather than one of pyrex) to minimize
contamination with arsenate.

Secondary standard 5 ppm P: Dilute 5 ml of 50 ppm p stock solution to soml in a
volumetric flask for the 5 ppm P. lt must be made up if fungus growth in the solution
in noticed.

p-nitrophenol indicator 0.25: Dissolve 0.25 gm. indicator in i.00 ml of distilled water.
Procedure
Weigh 2 gm.soil sample (air dried < 2 mm) in a L00 ml polyethylene bottle. Add one
teaspoon of activated charcoal and 40 ml of 0.5 N NaHCo3, extracting solution. Shake for
30 minute in a shaker and filter through Whatman no 42 filter paper. pipette 10 ml
aliquot of the filtrate in a 50 ml volumetric flask and acidify with 5N H2soa to'pH 5.0 using
p-nitrophenol indicators till the yellow color just disappeared. Shake gently after each
addition of acid' Further add acid, drop wise this time untilthe color changes from yellow
to colorless. Add distilled water washing down the sides of volumetric flask to 40 ml
followed by 8 ml of reagent (ammonium molybdate). Make up the volume to the mark
and shake well' Maximum intensity of the blue color is obtained in L0 minutes and

5.
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solution without soil. lt should include all the reagents added in every step. Measure color
intensity in a colorimeter after L0 minutes using red filter (660 nm). prepare the standard
curve by taking 0, 0.5, !,2,4,6, 8, and 10 ml of 5 ppm standard solution 50 ml volumetric
flask, and NaHCo3 extracting solution and proceed exactly like in the solution.
Calculation

PzOs (kglha) = ppm P in solution X2.Zg X 100 X Z.Ry
Where,
100 =dilution factor

2.24 = conversion factor for ppm in soil to kg/ha in soil
2.29= conversion factor for p to pzOs

lnterpretation
Low < 3L kg/ha p2O5

Medium 31-55 kg/ha p2O5

High >55 kglha p2O5

ORGANIC MATTER DETERMTNATTON (WAIKLEY- BLACK METHOD}
Apparatus:
50 ml. Burette
10 ml. bulb pipette
Measuring cylinder 25 mr. or Acid Dispenser or pipette 20 mr. capacity
Conical flask 500 ml. capacity
Reagents for Organic Matter
1) sodium fluoride
2) 1 N Potassium Dichromate (K2cr2o7): Dry K2Cr2o7 in the temperature of 105oc. weight

49'O4 gram of it and dissolve it in distilled water to make the volume of 1 liter.3) 0.5 N Ferrous ammonium sulphate (FAS): Dissolvelg6 gm. of FAS in g00 ml of distilled
water. Add 20 ml of conc.sulphuric acid and make volume to 1 liter.4) Ferroin indicator: Dissolve 1.5 gm. of 1-10 Phenanthroline monohydrate (CuHsN2H2o)
and 0.7 gm ferrous sulphate heptahydrate (Fesoa.7H2o) in 100 ml of distilled water.

Procedure
weigh 0.5gm. soil sample, passing through 0.2 mm sieve and add exactly 10 ml. of 1 N
K2Cr2o7 solution to it, in a 500 ml. conicalflask. Add 20 ml. of concentrated sulphuric acid
and mix by gentle rotation for 1 minute, to insure complete contact of the reagent with
the soil, but with care to avoid throwing up soil to the sides of the flask. The mixture is
allowed to stand for 30 minutes. A standardization blank (without soil) is run in the same
way' After half an hour, add about 200 ml of distilled water, L0 drops of ferroin indicator
and about 0.2 gm. of sodium fluoride. Back titrate the solution with ferrous ammonium
sulphate solution. The color is dull green with chromic ion in the beginning, and then
shifts to green as the titration proceeds. At the end point the color sharply shifts to brick
red' lf over 8 ml of L0 ml. chromic acid has been consumed during the titration, the
determination is repeated with a small quantity of soil or by adding double or treble
amount of K2Cr2O7 and H2SOa.

{ia-s} xarx sxlB& xl&o x iGGOMYo:
!+'f; 0f so rlx 1G&& x7?xEB

_ {s-s}.\' 
X S.6Il,'t of soil

Where,
B=Volume of FAS used up for blank titration
S= Volume of FAS used up for sample titration
N= Normality of FAS from blank titration
Wt. = weight of soil sample
Note:

dN #
i) Organic matter contains 58 percent carbon.



Recovery factor for this method is 77 percent.
Equivalent weight of carbon is 3.

1) TOTAr NTTROGEN

Apparatus:
1. Kjeldhal digestion flask - 50 ml or block digester tubes
2. N- Digestion apparatus
3. Distillingapparatus
4. Volumetric flask - 100 ml.
5. Conical flask - 125 ml.
6. Acid dispenser or measuring cylinder
7. Pipettes, - 10 and 20 ml.
8. Burette - 25 ml.
9. Kjeldhal flask hotder
10. Asbestos Glove
Reagents
7. Digestion Mixture (catalyst): Grind and mix i.0 gm. of copper sulphate with 200 gm. of

sodium sulphate.
2. Concentrated sulphuric acid - L.R.

3. Sodium hydroxide: Dissolve 400 gms of sodium
liter of distilled water and cool.

hydroxide (flakes or pellets L.R.) in one

4. Mixed indicator: Dissolve 0.5 gm. bromo-cresol green and 0.1 gm. methyl red in 100
ml. of 95 percent ethanol.

5. Boric acid 4%: Dissolve 40 gm. boric acid crystal ( H3Bo3) in one liter distilled water.6. 0.01N HCI: Dilute L7 ml. conc. HCI with distilled waterto 2L-(A) Standardize 20 mlof
solution (A) with NazCog and calculate its normality. Dilute the solution (A) according
to its strength to give 0.01 N HCl. [or- Dilute 100 ml. of solution (A) to 1L and calculate
its strength from the above normality of (A)l

Procedure:
Weigh 1gm. soil in 50 ml Kjeldhal digestion flask and add 2 gm. catalyst digestion mixture
followed by 10 ml conc. H2SO4 and few pieces of broken porcelain. For a fine textured soil
add 10 ml. of distilled water and leave it for 30 minutes before adding digestion mixture
and sulphuric acid. Mix the soil with sulphuric acid by swirling the flask and heat in the low
heat until frothing stops. Gradually increase the heat until the acid boils. Swirl the flask at
intervals and digest until the color of the mixture changes to green- blue or grey color and
continue it for L- 1.5 hours more. Care should be taken during digestion not to allow the
flame to touch the flask above the part occupied by the liquid.
With Block Digester Decator, add 10 ml concentrated sulphuric acid to 1 gm. soil and 2
gm. digestion mixture in 250 ml digestion tube and heat in preheated Block Digester at
410oC for 45 minutes. lf exhaust system is used, adjust its rate to maximum in the
beginning of the digestion and reduce it after about 10 minutes (when the evolution of
dense fumes of sulphuric acid decrease) so that the acid fume will be condensed at about
two- third of the digestion tube.
Coo the flask and add about 20 ml. of distilled water before the solution starts
crystallizing. Transfer the solution in a L00 ml. volumetric flask, leaving the sand in the
digestion flask and make up the volume. Take 20 ml. aliquot in the distiliing flask and add
20 ml. of 40% NaoH and distil it, collecting the liberated NH3 in 10 ml 4% boric acid
solution containing 2 drops of mixed indicator in 125 ml. conical flask. Titrate it with 0.01
N HCl. Run a blank for each batch of L2 samples.

ii)
iii)
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Calculation
Txnxfr-B)

Clt .rr :
5

Where, n= Normality of acid
T= vol. of acid used in titration
B= vol. of acid used in blank
S= Sample wt.
lnterpretation
a, I erat

1ow............. .......<0.075%N
Medium...... ..............<0.075- 0.150%N
High............. .......>0. j,50%N

b) Hills
1ow............. .......<0.1%N
Medium...... ..............<0.1- 0.3%N
High............. .......>0.3%N

MICRONUTRIENTS

Apparatus:
1. AtomicAbsorptionSpectrophotometer
2. Acetylene gas cylinder
3. Paraffin wax paper
4. Shaker
5. Pipette 20 ml
6. Conicalflask 125 ml
Reagents:
1. Diethylenetriaminepeta acidic acid (DTPA) extracting solution:

Dissolve L49.2 gm of reagent grade triethanolamine (TEA), Lg.67 gm. of DTpA and
L4.7 gm. of Cacl22H2O in deionized distilled water (Glass double distilled). Since DTpA
is not very soluble in water, place it in a small amount of water and then dissolve in
the TEA solution.) When the DTPA has dissolved, dilute to approximately 9 liters.
Adjust the pH to 7.310.05 with 1:1 HCI (approximately 8.3 ml of 1:i. HCI are required).
Make to 1-01 final volume. The pH should be checked periodically, because a pH of 7.3
is critically for the extraction. Thus prepared 0.005 M DTPA, o.o1 M cacl2 and 0.1 M
TEA solution is stable for several months.
Glass double distilled water or deionized distilled water (DDW).
Standard Zinc solution:
i) stock solution: Dissolve exactly 0.4399 gm. AR znso4.7 H2o in glass double

distilled water, add 25 ml 1 N HCI and dilute to t L volumetric flask - 100 ppm Zn.ii) working standard: They are prepared bydiluting 50 ml of 100 ppm Zn to 250 ml
(20 ppm Zn) and then further dilution of o,2.2,5, 10, L5 and 25 ml of this 20 ppm
zn to 250 ml with DTpA extracting solution to give o,0.2,0.4, o.g, 1.2 and 2 ppm
ofZn.

4. Standard Fe solution
i) Stock solution: Dissolve 0.7023 gm. AR Fe(NHa)2(SO 4)z.6HzO in deionized distilled

water (DDW) and add 20 mr of 1 N H2so4. oxidize it by adding 2s ml L% KMnoa
slowly and then drop wise till the pink color just stays. Dilute to exactly 1L -1Oo
ppm Fe.

ii) working standards: They are prepared by diluting o, 5, 10, .J,s,20 
and 25 ml of 100

ppm Fe to 100 ml with DTpA extracting solution to give o,s, lo, ls,20 and 25
ppm Fe.
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5. Standard Copper Solution
i) Stock Solution: Dissolve 0.3929 gm. AR CuSOa.5H2O in 500 ml DD water, add 20 ml

1N H2SO4 and dilute to 1 L in volumetric flask _ 100 ppm Cu.ii) Working Standards : They are prepared by diluting 50 ml of 100 ppm Cu to 250 ml
(20 ppm Cu) and then further dilution of o,2.5,5, 10, 15 and 25 ml of this diluted
(20 ppm cu) to 250 ml with DTpA extracting solution to give o, o.2, o.4, o.g, L.2
and 2.0 ppm of Cu.

6. Standard Mn Solution
i) Stock Solution: Dissolve 0.2877 gm. potassium permanganate in 500m1 DD water

and add 25 ml 1N H2SO4. Boil for few minutes and carefully add 1,.2 gm sodium
sulphate crystal (Na2soo.7H2o). Boil again to remove.so2, cool and make up the
volume to 1L- 100 ppm Mn.

ii) working standards: They are prepared by diluting o, 5, l_0, 1,s,zo and 25 mlof 100
ppm Mn solution to L00 ml with DTPA extracting solution to give o, 5, 10, 75,20
and 25 ppm Mn.

Extraction Procedure:
Weigh 10 gm. of air dried soil in a 125 ml Erlenmeyer flask and add 20 ml of the DTpA
extracting solution. Cover the flask with paraffin or polyethylene stopper and secure
upright on a horizontal shaker with a stroke of 8.0 cm and a speed of l2O cycles/ min.
After exactly 2 hours of shaking, filter the suspension by gravity through Whatman No.42
filter paper. The shaking time is very important because extracting is not complete in 2
hours. (The labile and non-labile quantities of the trace elements will continue to dissotve
even after 2 hours). The filtrate may be used to analyze for the trace elements Fe, Cu, Mn,
and Zn with AAS after standardization for particular element.
a) Available Zinc

Place Zinc Hollow Cathode Lamp in the working lamp turret and let it warm for
specified period as per the instruction of the manufacturer. Light the burner using air
and acetylene gas, adjust the slit, wavelength and burner height as per the instruction
of AAS manufacturer. Let it warm for 5 minutes and standardize AAS using 0 and 2
ppm Zn standard. Run series ofZinc standards, note the absorbance reading and draw
graph.

Aspirate the soil extract, note the absorbance reading and determine zinc in solution
from the graph.
Calculation:
ppm Zn in soil = 2 X(R-B)

Where,
R is the ppm Zn in soil extract from the graph.
B is the ppm Zn in Blank extract from the graph.
lnterpretation
Factors affecting the interpretation of the soil test data are pH, CaCO3 percent,
phosphorus, organic matter, clay percent, CEC.
Typical range is critical level for DTPA extractable Zn is reported to be 0.2 to 2 .O Zn
mg/kg (ppm) and average criticalvalue is 0.g Zn mg/k1.

b) Available Copper
Place copper Hollow Cathode Lamp in the working turret, proceed as in the Zinc
determination, note the absorbance reading of copper standards and draw graph.
Aspirate the soil extract, note the absorbance reading and determine Cu in solution
from the graph.
Calculation
ppm Cu in soil = 2 X(R-B)
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R is the ppm Cu in soil extract from the graph.
B is the ppm Cu in Blank extract from the graph.
lnterpretation
Factors affecting the interpretation of the soil test data are pH, caCo3percent and
crop.
Typical range is critical level for DTPA extractable Cu is reported to be 0.12 to 0.25 Cu
ms/ks (ppm).

c) Available lron
Place copper Hollow Cathode Lamp in the working turret, proceed as in the Zinc
determination, note the absorbance reading of lron standards and draw graph.
Aspirate the soil extract, note the absorbance reading and determine Fe in solution
from the graph.
Calculation
ppm Cu in soil= 2 X(R-B)
Where,
R is the ppm Fe in soil extract from the graph.
B is the ppm Fe in Blank extract from the graph.
lnterpretation
Factors affecting the interpretation of the soil test data are
organic matter, aeration, soil moisture and CEC.
Typical range is critical level for DTpA extractable Fe in USA and
be 2.5 to 5.0 Fe mglkg(ppm).
Available Manganese
Place copper Hollow Cathode Lamp in the working turret, proceed as in the Zinc
determination, note the absorbance reading of copper standards and draw graph.
Aspirate the soil extract, note the absorbance reading and determine Mn in solution
from the graph.

Calculation
ppm Cu in soil = 2 X(R-B)

Where,
R is the ppm Mn in soil extract from the graph.
B is the ppm Mn in Blank extract from the graph.
lnterpretation
Factors affecting the interpretation of the soil test data are pH,organic matter,
CaCO3percent and texture.
Typical range is critical level for DTPA extractable Mn is reported to be 1.0 to 5.0 Mn
mg/kg (ppm) and average critical value is 1,.4 mg/kg.

e) Available Boron (hot water extraction method)
Chemicaland reagents
1) Buffer

35 g ammonium acetate
+

2.59 potassium acetate
+

19 nitrilotriacetic acid
+

Dissolve in 100m1 of DH2O
+

slowly add L3.25 ml of glacial acetic acid and make volume to 250m1.

pH, CaCO3 percent,

Tropics is reported to
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Extraction solution (calcium chloride 0.02N)
Dissolve 1.11gm of anhydrous cacl2 in 500 ml of distilled water and dilute to exact 1000
ml.
Azomethine (H)

0.3 g azomethine H

+

29 ascorbic acid
+

Dissolve in 60 ml DDH2O and make volume to 100m1.
+

It should be prepared at least 24 hours before use and store in polypropylene bottle
wrapped in a foil and place in refrigerator.

Standard boron solution - 100ppm
O.57tO g AR boric acid in 1 liter DDH2O gives 100 ppm B.
Take 0, L,2,3,4 and 5 mlof 100 ppm B in 100 ml volumetric flask and make volume by
DDH2O. lt gives O,1,2,3,4 and 5 ppm B.
Boron analysis procedure

4l
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10g soil
+

20 ml extraction solution
+

5 minute heating in boiling hot water
+

Cool in a running tap and filter
+

Cut the sealing of the polypropylene plastic paper
+

Pour the solution to Filter through Whatman 42filter paper
+

Take 1ml aliquot in pVC tube
+

Add 2ml buffer solution
+

2ml azomethine H reagent
+

Mix well and take reading in spectrophotometer at 420nm
after 30 minutes

+
Prepare standard with 0, 7,2,3,4, and 5 ppm B and develop

color as above and take readings.

Calculation

ppm B in soil = ppm of B in solution X dilution factor
= ppm of B in solution X (2 X 5)

0 Available Molybdenum
Method: Acid Ammonium Oxalate
Apparatus

Put in the packet of
sealed polypropylene
plastic paper

o Erlenmeyer flask or narrow
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o Shaker
. Separating funnel with rack
o Spectrophotometer
. Water bath
o Muffle furnace
Reagents
o Glass double distiiled water or deionized distiiled watero Extracting solution Acid Ammonium oxalate, 0.2N H2c2o4.z+2o with 2.5 percent

NH4)2c2o4.Hzo, pH 3.3: Dissolve 24.99 ammonium oxalate and i-2.6 g oxalic acid in
1 L distilled water. The pH of the sorution shourd be near 3.3.o Hydrochloric acid 6.5N, containing Fe3*: Dissolve 0.5g of FeCl3.6H2o in 1 Litre of
6.5N HCt

o Citric acid (Crystal)
o organic extractant : Mix equal volume of carbaon tetra-chloride and isoamyl

alcohol
o Potassium thiocyanate (KCNS) solution: Dissolve 40 g of KCNS in water, and dilute

solution to a volume of 100 ml
o stannous chloride (sncl2.2H2o): put 40 g of sncl2.2H2o in 20 ml 6.5 N Hcl. Add

water to dissolve the salt and dilute the solution to volume of 100 ml.r wash solution: Take 10 ml of 6.5N HCI containg Fe3*, 35ml of water, 1 ml of
SnClz.2Hzo, 2 ml of organic extractant, and shake for 2 minutes. Allow the phases
to separate for 10-15 minutes. Use the aqueous phase of this solution as wash
solution for removing interfering colour due to titanium and vanadium.o Standard Mo solution, 100 ppm: Dissolve 0.150 g of molybdenum trioxide (MoO3)
in 100 ml of 0.1 N NaOH and dilute to little less than 1 litre. Make this solution
slightly acidic with HCI and make the volume to 1 litre with distilled water. This
solution should use for preparing working standards.

Procedure
Extraction
o Weigh 25 g soil in Erlenmeyer flask or Polyethylene bottle, and add 250 ml of acid

ammonium oxalate solution. Shake for 16 hours. Then filter suspension through
Whatman filter paper (Filter paper should initially washed with 6.5 N HCI) and discard
the first 10-15 ml of filtrate.

o Transfer an aliquot of the filtrate 200m1 to a porcelain evaporating dish.o Evaporate the solution to dryness on a water bath.
o lgnite the residue with high temperature 500 "C in a muffle furnace for 5 hours to

destroy oxalate and organic matter.
Estimation
o Cool the dish, and add 10ml of 6.5N HCl, and transfer the solution quantitatively to a

50 ml separating funnel for molybdenum determination.
o Dilute the HC|-molybdate to 45ml with distilled water, and add 1 g of citric acid and 2

to 3 ml of organic extractant, shake the mixture and allow 10-15 minutes for the
phases to separate; discard the organic extractant which is the lower phase of the
funnel.

o Again mix 1 ml of the KCNS solution with the sample solution, followed by 1 ml of the
SnCl2 solution.

o Add 1.5 ml of organic extractant to the coloured complex and shake for 2 minutes.
Allow 10-15 minutes for phase separation, and then discard the aqueous phase, using
fine tubing dropper. /-)
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' Add 20 ml of wash solution and shake mixture for 2 minutes. Again allow 10-15
minutes for phase separation, and then discard the aqueous phase, using fine tubing
dropper. Repeat this step, and, upon completing this shaking time, invert the funnel
to facilitate washing out its tip with water.

' Dry the tip with the support of vaccum. open the stopcock of the inverted funnel, and
dry the stopcock bore with vaccum.

o close the stopcock, shake the funnel quickly, and allow the phases to separate for
about 15 minute by making funnel in upright position.

o The clear coloured supernant solution is used for measurement (Mo-thiocyanate
complex) at 470 nm.

o The work on blank and prepared standard sorution (0.1, 0.4. 0.6, o.g, 1 ppm) shourd
be done as done above in the sample.

Calculation
Mo=Cx(zSO/2s)x(V/V)
C = concentration determined from standard curve
Vr = volume of the aliquot made upon following various treatments
V = Volume of aliquot taken
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S.No. Parameter Unit
Fiscal Year:

Test Value Rating
1, pH

2 Organic Carbon (OC)
%

3 Nitrogen (N)
%

4 Phosphorus (P) Kg/ha
5 Potasssium (K) Ke/ha
6 Sulphur (S) Ppm
7 Zinc (Zn) Ppm
8 Boron (B) Ppm
9 lron (Fe) Ppm
10 Manganese (Mn) Ppm
7t Copper (Cu) Ppm
72 Molybdenum (Mo) Ppm
13 Texture

Sand %
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-*.ffi

?\e


