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MINISTRY OF AGRICULTURE
(Department of Agriculture and Co-operation)
NOTIFICATION

New Delhi, the 8th November, 2010

S.0. 2724(E).—In pursuance of sub-clause (2) of clause 29 of the Fertiliser (Control) Order, 1985, the Controller
with a view to ensure accurate analysis of fertilizer samples, hereby specifies that every laboratory notified for testing the
samples of bio-fertiliser and organic fertiliser under sub-clause (1) shall possess within one year from the date of publication
of this notification, the following minimum laboratory equipment and other laboratory facilities, namely .—

(A) Equipment and other facilities for testing samples of bio-fertilisers;

(1) Hot air oven (upto 250°C) chamber size minimum 24" x 24" x 24"
(2) Vertical Autoclave 16" Dia x 24" height

(3) BOD incubator . capacity min-9cft., 5°C-50°C

(4) pH Meter

(5) Laminar Air Flow minimum 3 x 2 x 2 ft,

(6) Reciprocal/orbital incubator shaker

(7) Colony counter or mechanical counting device

(8) Serological water bath

(9) Electronic balance

(10) Water distillation unit

(11) Kjeidahl digestion unit

(12) Kjeldah! distiliation assembly

(13) Standard IS sieve

(14) Spectrophotometer ‘ 360-960nm

(15) Binocular research microscope 46x100X objective, preferably with phase contrast
attachments having 10X,40 X and 100 X phase objectives

(16) Flame photometer

(17) Rotary shaker

(18) Vacuum filtration device

(19) Vacuum pump |

(20) Earthen Pots

(21) Cooling storage cabinet for samples 10-25°C

(22) Rotary vacuum dryer
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(B) Equipment and other facilities for testing samples of organic fertilizer laboratories:
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Hotairover chamber size minimum 24" x 24" x 24"
Ratary shaker
Vacuum filtration device
Vacuum pump
pH Meter
Electronic Weighing balance
Conductivity meter
Flame photometer
Spectrophotometer 360-960nm
Muffel furnance
Hot plate cum stirrer
Atomic Absorption Spectrophotometer (AAS)
Cold vapour Mercury analyzer or vapour generator Assembly for AAS
Kjeldahl digestion unit
Kjeldahl distiltation assembly
Fume hood with exhaust facility
Soxhiet apparatus for refluxing
[F No.2-1/2010-Fert. Law}
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' ORDER
New Delhi, the 8th November, 2010

8.0. 2725(E).~In pursuance of clause 20A of the Fertiliser (Control) Order, 1985, the Central Government hereby
fixes the specifications in respect of the following provisonal fertilizer to be manufactured by M/s, Coromandel International
Limited, Secunderabad for a period of threg years from the date of publication of this notification in the Official Gazette,
namely.—

Di Ammonium Phosphate Coated with 4% Sulphur

(i) Moisture per cent by weight, maximum ‘ : 15
(i} Total Nitrogen per cent by weight, minimum . 180

- (i) Ammonical Nitrogen per cent by weight, minimum : ' 155
(iv) Nitrogen in the form of urea per cent by wieght; maximum _ 2.5
(v) Neutral ammonium citrate soluble phosphates (as P, O, ) per cent by weight, minimum 460
(vi) Water soluble phosphates (as P, O,)} per cent by weight, minimum 41.0
(vii) Total Sulphur (as S) per cent by weight, minimum 40
(viii) Elemental Sulphur (as S) per cent by weight, minimum 3.0

() Particle size—Not less than 90 per cent of the material shall pass throgh 4 mm IS sieve and shall be retained
on | mm IS sieve. Not more than 5 per cent shall be below 1mm IS sieve.

[F.No. 2-1/2010-Fert. Law]
SANJAY VIKRAM SINGH, Jt. Secy.
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NOTIFICATION
New Delhi, the 8th November, 2010

8.0. 2726(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 {Control) Order, 1985,
namely '—
L. (1) This Order may be called the Fertiliser (Control) (Sixth Amendment) Order, 2010,
(2) It shall come into force on the date of its publication in the Official Gazette.

2. In Schedule I of the Fertiliser (Control) Order, 1985 (hereinafter referred to as the said order) in Part A, under the
heading “Specification of Fertiliser”, in sub-heading 1 (g) “Fortified Fertilisers”, after serial number 6 and entries relating
thereto, the following serial number and entries shall be inserted, namely :—

“7. NPK Complex Fertiliser Fortified with Zinc (10:26:26:0.5)

(  Moisture per cent by weight, maximum 1.5
()  Total nitrogen per cent by weight, minimum 100
(i)  Ammonical nitrogen per cent by weight, minimum 7.0
(iv)  Ureanitrogen (as N) per cent by weight, maximum 30
(v)  Neutral ammonium citrate soluble phosphate (as P,0,) 26.0
pe rcent by weight, minimum .
(vi)  Water soluble phosphate (as P,0,) per cent by 200
weight, minimum
{vii)  Water soluble potash (as K,0) per cent by weight, 260
minimum
(viii)  Zinc (as Zn) per cent by weight, minimum 05

Particle size—Not less than 90 per cent of the material shall be retained between Imm and 4 mm IS sieve and not
more than 5 per cent shall be below 1 mm IS sieve.
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«g8, NPK Complex Fertiliser Fortified with Zinc (12:32:16:0:0.5)

@
(i)
(iii)
(iv)
™
(vi)
(vii)

(vii)

Moisture per cent by weight, maximum L5
Total nitrogen per cent by weight, minimum 120
Ammonical nitrogen per cent by weight, minimum 90
Urea nitrogen (as N) per cent by weight, maximum 30
Neutral ammonium citrate soluble phosphate (as P,O,) 320
per cent by weight, minimum

Water soluble phosphate (as P,0,) per cent by 250
weight, minimum

Water soluble potash (as K,0) per cent by weight, 16.0
minimum

Zinc (as Zn) per cent by weight, miniraum . 05

Particle size—Not less than 90 per cent of the material shall be retained between 1mm and 4 mm IS sieve and not
more than 5 per cent shall be below 1 mm IS sieve.

9. Calcium Nitrate with Boron

®
(ii)
(iii)
(iv)
V)

Total nitrogen per cent by weight, minimum 14.60
Ammonical nitrogen per cent by weight, minimum L1
Nitrate nitrogen as N per cent by weight, minimum 13.5
Water soluble Calcium as per cent by weight, minimum 171
Boron (as B) per cent by weight, minimum 02507

3. In Schedule il of the said Order,

(a)

(b)

©

in Part A under the heading “SPECIFICATIONS OF BIOFERTILIZERS,” after serial number 4 and entries
relating thereto, the following serial number and entries shall be added, namely .—

“&, Mycorrhizal Biofertilisers

(i) Form/base Fine powder/tablets/granules/root biomass
' mixed with growing substrate
(ii) Particle size for carrier based 90% should pass through 250 micron IS sieve
powder formulations (60 BSS)
(iti) Moisture content per cent maximum 812
(ivy pH 601075
(v) Total viable propagules/gm of product, 100/gm of finished product
minimum
(vi) Infectivity potential 80 infection points in test roots/gm of mycorrhizal

inoculum used”

in Part B under the heading “TOLERANCE LIMIT OF BIOFERTILISERS”, for the figures and words 1 x 107
CFU/g of carrier material in form of powder or granules or 5 x 10”7 CFU/gm of liquid material, the following
shall be substituted, namely \—

1. In case of Rhizobium, Azotobacter,r Azospirillum and Phosphate Solubilising. Bacteria, the total viable
count shall not be less than 1 x 107CFU/gm of carrier material in the form of powder or granules or 5 x
107 CFU/ml in case of liquid formulations during the entire period of sheif ife.

2. In case of Mycorrhizal Biofertilisers, the viable propagules shall not be less than 80.”

in Part D under the heading “Method of Analysis of Biofertilisers” after sub-heading “1D, Method of
Analysis of Phosphate Solubilising Bacterial Biofertilisers” and entires relating thereto the following sub-
heading and entries shall be inserted, namely :—
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“1E Method of Analysis for Mycorrhizal Biofertilisers

1.

2

Estimation of pH .
As specified in Schedule IV Part D at serial number 1.

Estimation of moisture contents
As specified in Schedule IV Part D at serial number 2 of Fertiliser {Control) Order 1985.

Estimation of total viable propagules
3.1. Harvesting of spores from finished product.

A. By sieving

@

o
(i)
(ii)
(iv)
)
(vi)
(vii)
(viii)
@)
()

®)
0]

(i)

(iii)

32

Equipment and Reagent :—Stalking sieves with nylon or stainless steel mesh and a large range of pore sizes
of isolating spores from the carrier or soil sample. '

40-50 micron (0.04 mm) sieve for small sized spores.

100 micron (.14 mm) sieve for medium sized spores.

250 micron (0.25 mm) sieve for.very large sized spores and sporocarps.
Wash bottles containing water. '

Jars for collecting the sieving.

Stereo zoom (stereomicroscope).

Patri dishes (11 cm) for observing the sieving under stereomicroscope.
Micropipettes for spore picking.

Centrifuge. )

Procedure.—Mix the soil in a substantial volume of water and decant through a series of sieves arranged
in descending order of mesh size. Roots and coarse debris are collected on a coarse {60-IS8) sieve, while
spores are captured on one or more finer sieves. Vigorous washing with water is necessary to free spores
from aggregates of clay or organic materials. Collect the sieving in jars. Transfer the sieving onto the grided
petri dishes/plate and observe under stereomicroscope. Count the number of spores in plate/dish and
express it as spores/g of the sample.

By sucrose gradient

Collect the sieving by the method described above. Transfer the gieving into centrifuge tubes and centri-
fuge for 5 minutes at 1,750 rpm in a horizontal rotor.

Decant the supernatant liquid carefully and resuspend pellet in 60% sucrose solution. Again centrifuge for
2-5 minutes,

Pour the supernatant (with spores) onto a 300 BSS sieve size and rinse with water to remove the sugar.
Transfer the sieving onto the grided petri dishes/plate and observe under stereomicroscope. Count the
number of spores in plate/dish and express it as spores/g of the sample.

Spore staining
(@ Equipmentand Reagent
7 (1) Equipments and reagents for spore extraction as described previously. -
(@) 2,5-diphenyl -2N-tetrazolium bromide (MTT)
(3} Distilled water
(4) Eppendorf
(5) Stereomicroscope
" {6) Petri-dishes
(b) Procedure
() Prepare 0.25% solution of MTT (2,5-diphenyl -2N-tetrazolium bromide).
(i} Avoid exposure of MTT solution to light, as the stain is light sensitive.
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{iii) Add freshly collected AMF spores (approximately 100 in number) collected by any of the two
methods described above, to the staining solution and incubate at 27°C in sterile eppendor{ in
. dark.

(iv) Observe the spores for different celour reactions using stercomicroscope under dark field after
24 hours, 48 hours and 72 hours of incubation.

(v) Spores, which stained red or pink, are treated as viable, as per the following formulae :
No. of spores which stained red or pink x 100

% Spore viability =
P g Total number of spores.

4. Assessment of Infectivity Potential :—The bioassay is used to determine the number of infective propagules
. present in the product. Once the infective propagules (spores, mycelia and vesicles in the root fragments) come in contact
with the host roots they give out a turgid mycelial structure—the appressoria, which is the initial step in the penetration
event. This appressoria enters the root through an entry point. This entry point can be visualized by staining and enumer-
ated as a measure of the infectivity ofithe inoculum. Host plants are grown from pre germinated seeds and a known weight
of the inoculum is applied to experimental host plant in pots. These pots are maintained for 14 days after which they are
harvested, the root length measured and then stained. The resulting entry points are counted to ascertain the infectivity
potential.

(A) Equipments and Reagents
) Pots (5 x 7 cm in size)
(b) Sorghum seeds (Sorghum vulgare)
(c) Scissors and needles
{d) Petri dish ( grided )
(e) Water bath
{f) Glass slides and cover slips
(g} Compound microscope
(h) Coarse sieve to prevent root loss during washing/changing sclutions
(iy Plastic vials with tight-sealing lids for storage of stained samples in 50% glycerol
() Potassium hydroxide solution (5-10%) '
(k) Alkaline H,O, (25% Ammonia solution: 3 ml +10% H, 0,: 30 ml +Distilled water 67 ml)
() 1%HCI '
() 50% glycerol-water (v/v) solution for de-staining and storage of stained roots.
{n) Lactoglycerol (Lactic acid : 876 ml + Glycerine: 64 ml + Distilled water: 60 ml)
(B) Staining solutions
(a) 0.01 % acid fuschin: 0,01 g acid fuschin in 100m] acetoglycerol.
(b) 0.05% trypan blue: 0.05 g trypan blue in 100m! acetoglycerol.
(¢) 0.03% Chlorozol black E ( CBE)} in lactoglycerol { 1:1:1 lactic acid, glycerol and water ).
(d) Dissolve CBE in water before adding equal volumes of lactic acid and glycerol.
{C) Procedure
(i) Place 100 gtest sample in a pot
(i) Dilute the inoculum with sterilized sand if the inoculum is very rich
(i) Plant 10-12 pre germinated seeds of Sorghum and grow for 14 days
(iv) Harvest the pots and recover roots (fine roots can be rescued using sieve) completely.
(v) Chop the roots equally 1 cm in length.

(vi) Measure and record the root length (using grid line intersect method described below) from each
sample/dilution.

(vii) Clear the roots in KOH selution and stain the root pieces (described below)

(viii} Count the number of infection points/entry points formed on randomly picked 100 scgments

-t \ g R mliaERs g oy | , Wa e ) [T R




(9T [I-®vE 3(ii)] Oa F USUH : SEIHTT 15

(@) Calculate the average number of entry points formed in 1 cm segment.

() Calculate the total number of infection points/infective propagules (IP) by multiplying the average
number of entry points formed in 1 cm segment by the total root length. ~

(xi) Extrapolate the IP present as numbers per gram of substrate/inoculum.
(D) Estimation of root length
(1) Equipment
(a) Scissors
(b) Petri dish (9 cm in size consisting 1.33 cm x 1,33 cm grids
{c) Wash bottie
(d) Stereoc zoom microscope

(2) The lines intersect method is used to estimate the length of hyphae and roots. Root length is measured by
dispersing roots against a grid of squares on the bottom of a tray. The roots are spread apart from one another over a grid
in 2 mm to 10-mm depth of water. The eyes of the observer are cast along all the horizontal and verticat lines of the grid and
root is counted using a hand held click counter.

The root length is calculated as follows:

Root length =No. of intersects x 11/14 x grid size

Where, 11/14 is a constant, and the size of the grid is the length of one side of one square of the grid.
Counting root intersections

(a) Randomly disperse root in dish with grid lines.

{b) Count the intersects on roots across the horizontal and vertical lines.

(¢) An example of 10 root segments is presented to show how the root length is calculated :

1 \ Horizontal
/ . . intersects (HI)
~
/ \ 2
_/ | .
y {J 2
_—/ -—-/
| | /J 2
|1
/ | 2
\ "/ _/ / (Total 8 HI)

Vertical intersects (VI) = 7

2 1 2 o] 2

Total number of intersects = HI+VI =8 + 7 (example) = 15
Thus, the root length = 11/14 x 15 x 1 (as the grid size is lem) =11 cm (example)
(3 Clearing and staining root specimens—Clearing and staining procedures requires root samples that should
be washed free of soil. It is important that KOH and staining solution volumes are sufficient for the amount

of roots being processed and that, roots are not tightly clumped together for uniform contact with solu-
tions. To ensure uniform staining, the roots should be chopped into smaller (1-2 cm) segments.
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() - Wash root specimensunder running tap water thoroughly. Place them in beaker containing 5-10% KOH
- solution for about 15-30 minutes. The concentration of KOH and time of incubation of roots depend
upon.the age and tenderness of the roots.

(b) - Pour off the KOH solution and rinse the roots well in a beaker using at least three complete changes of
tap water or-until no brown colour appears in the rinse water.

(¢) . Cover the roots with atkaline H,O, at room temperature for 10 minutes or until roots are bleached.
(d) - Rinse the roots thoroughly using at least three complete changes of tap water to remove the H,0,.

(¢} «Cover the roots with:1 % HCI and soak for 3-4 minutes and then pour off the solution. DO NOT rinse
-aifter this step: because: the: specimens must be acidified for proper staining.

() Incubate the roots with staining solution (0.01 % acid fuchsine in lactoglycerol or 0.05% trypan blue in
‘1acto phenol)-and keep them overnight for staining, ‘

(g) -Place the root specimens in glass petriplate /multiwell plate for destaining, The destaining selution
(50% glycerol) is the standard nsed in step 4, but of course, without the stain.

(@)  Sample storage and slide preparation :— (1) If clearing and staining is not possible immediately then fresh
roofs can be kept moist and stored at 5 °C (for several days), or may be preserved in 50% ethano! for months
together in tightly sealed vials. , _

(2) ‘Staining -quality is subsequently improved by destaining roots in 50% glycerol for several months prior
to observation to allow excess stain to leach from roots. Semi-permanent slides of stained roots can be
‘made with PVLG mountant. For temporary slide the stained roots can be observed in plain lactoglycerol.

[ F.No.2-172010-Fert. Law]
SANJAY VIKRAM SINGH, }. Secy.

Foot Note :—- The Fertiliser (Control) Order, 1985 was published in the Gazette of India, vide G.S.R. 758(E), dated the
25th September, 1985 and lastly amended vide S.0. No. 2024 (E), dated 17-8-2010.

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-110064 -
and Published by the Controller of Publications, Delhi-110054.
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