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EXERCISE NO.1

RATIO NIN
FERTILIZER ADULTERATION TEST/IDENTIFICATION OF ADULTE
FERTILIZER / DETECTION OF ADULTERATION IN FERTILIZERS [RAPID “TEST]

The commonly used fertilizers are normally adultered by either cheap fe rtilizer or
non fertilizer substances such as sand, ash, gypsum, lime etc.

The following commonly used adulterants are used in fertilizers.

Name of fertilizers Adulterants

1. Urea Common salt, silica, sands

2. Diammonium phosphate (DAF) Granular single super phosphate
3. Single super phosphate (SSP) Sand, ash, granular gypsum.

4. Calcium ammonium nitrate (CAN) Clay gypsum

5. Muriate of potash (MOP) Sand common salt.

6. NPK Single super phosphale (granular)
7. Zinc sulphate Maanesium sulphate.

8. Copper sulphate Sand, common salt.

9. Ferrous sulphate Sand, common salt.

Reagents

NaQH (Conc.) : 40 % in water, NaOH dilute - 1 %.

Acelic aci : clacial

O N

AgNOs - Dissclve 1 gmin 100 ml distilted vater.

4. Cobalt nitrate : Dissolve 5 gm cobalt nitrate in 5 ml distilled water. At 25 gm
NaNO; and 2.5 ml glacial acetic acid. Mix and dilute to 100 ml with distilla/ater

5. FeCis solution : Dissolve 7 gm FeClz and 12 gm ammonium acetale in{ litres of
distill water.

6. Formaldehyde : (37-40 %) Add 1 ml method red indicator in 100 mi formaj ehyde.
7. Ammonium acetate

8. Calcium oxide (Ca0)

9. Conc. And diluted acids (5 N) H2S0:, HNO-, HCI

10. K [Fe (CN)g] - dissolve 5 am potassiuny ferti cyanide in 100 ml water.
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Detection of adulterants

1) Urea :

a) Dissolve 1 gm sample in 5 ml water in a test tube. Add “6 drops of AgNQ;. If
white ppt does not appear, the sample is nol adulterated with salt.

b) Filter the solution, if no residue on filier paper. It is not adulterated with sand /
silica.

c) Heat dry urea in a test tube, if melts completely the sample is pure, if not and
solid residue remains it contains adulterated with sand / silica.

2) Diammonium phosphate (DAP)

a) Dissolve 1 gm powdered sample in 5 ml distilled water. Add 1 ml conc. HNO3
and mix.

It dissolve completely, it is pure DAP. If it contains undissolved malerial, it is
adulterated.

b) To 1 gm sample add 2-3 drops of NaOH or 1 gm CaO, smell of ammonia
indicates the presence of nitrogen. If not, the sample is not DAP.,

¢) Dissolve 1 gm of sample in warm waler and filter. To the filtrate add 1 ml AgNOQ;.
If yellow ppt. It contains phosphate. |f not, itis not DAP but SSP.

3) Muriate of potash (MoP)

Take about 1 gm sample and dissolve in 10 ml dist. Water. If sample does not
diseolve comoletely and undissolved ~aterial setiles. it ie adulteratad. Place powder

it blue flarne, which burns with yeiiow iame, i adulterated.

&) NPR fertilizers ;

a) Dissolve 1 gm of sample in 5 ml distilled water in a test tube. Add 1ml conc.
NaOH and heat place the moist (water) red litmus paper to the mouh of test
tube. Paper turns blue indicates the presence of nitrogen. If pape remains
unchanged, the sample does not contain nitrogen and highly adullerated

b) Dissolve 1 gm sample in 5 ml of water and filter. Add 0.5 m| of FeCls,if yellow
ppt. Forms which is soiuble in conc. HNOs it indicates the preence of
phosphorus

¢) To the 5 ml solution of sample add 2 mi formaidenyde. The colour ¢ s olution
wms red. Add NaOH drop wise till yellow colour.  Add 1 ml cobst nitrate
reagent. Yellow ppt indicates the presence of potassium (Potash).
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5) Potassium (potash)

Dissolve 1 gm of sample in 5 ml of water. Add 1 ml dilute NaOH and 1 ml of

AgNOs. Yellow colour ppt indicates phosphate. If yellow ppt is not formed it is not
phosphatic fertilizer.

6) Zinc sulphate :

Dissolve 1 gm sample in 5 ml water and filter. Add 8-10 drops of NaOH to the
filtrate, if white ppt appears and dissolve in 10-12 drops of conc. NaOH the sample is
pure. If ppt does not dissolve in conc. NaOH, it is adultered.

7) CuSOs:

Dissolve 1 gm of sample in 5 ml water. The solution must be transparent bl ue
colour. Add KSCN to the solution, if brown ppt copper is present.

8) FeSOs :

To the aqueous solution add 1 ml Ks[Fe(CN)s), appearance of blue coloured ppt
confirms iron.

Reference :

1. AK. Gupta (2007) Practical manual of Agril. Chemistry, pp. 108-109.
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EXERCISE NO.2

DETERMINATION OF [AMIDE NITROGEN] FROMUREA

Urea contains nitrogen in amide form (-NHz) which is converted into ammonium
sulphate by digesting with concentrated sulphuric acid. The NH3 from the
armonium sulphale is liberated by adding NaOH which is distilled and absorbed in
known excess standard sulphuric acid. The excess std. H,SO: is titrated with std.

NaCH. Nitrogen is calculated from volume of standard HSO: neutratised by
ammonia factor 1 ml of N HzS0. = 0.014gN.

Reagents :

1. Concentrated H,S0O: (N free)
2. Salt mixture : 10 parts K2SOx plus 0.5 parts CuSO.
3. Standard H,SO: (0.1 N)
4. Standard NaOH (0.1N)
9. 40-45 % NaOH

6. Methyl red indicator (0.2% solution in 60 % alcohol)

Procedure :

1. Take 1 g urea dissolve it in water & make up volume to 250 ml.

2. Pipette out 25 ml of the fertilizer solution in a Kjeldahl flask.

3. Add to it 25 mi of cone. H2SOs slowly by sides of the flask and shake well.
4

. Add about 10 g salt mixture. 5. Heat the flask initially at lower temperature and
than aradually raise he temperature. Sontinue the cigastion Ul the content of the
iiask 15 clear. Allow the flask to cool,

6. Oisiili as per e procedure given exercise NO. § - i0 Run a biank
simultarieously without sample.

Reactions:
ij During digestion :
CO (NHz)z + H20 + H;SO: —=> (NH.); SO: + CO;

i) During distillation

(MHs)z SOs + 2NaOH = NapS0: + H20 + 2 NH;
NHz + H:0 = NH:.OH
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iii) During Titration :
2NH:OH + HzS0e = (NHs)2 SO4 + 2H:0
HzS504 + 2NaOH = Na;SQ:« +- 2H,0.

Observation :

1. Weight of urea -Wi g
2. Vol. of urea solution prepared . - 250 ml
3. Vol. of urea solution taken for nitrogen estimation - 25 ml
4. Vol. of std. HzS0Ox taken for sample -xml

5. Vol. of std NaOH required for titration -ym!

6. Vol. of std H,SOx taken for blank -Aml

7. Vol. of std NaOH required for blank -Bmi

8. Normality of std. H,S0; = 0.1 N

9. Normality of std. NaOH = 0.1 N

Calculation:

Tmlof 1 NHS0: = 0.014 g N .
Vol. made 100

% Ninsample = Cml x0.014 x X
Vol, taken wi. of urea

Where C is volume of std. H2SOx required for neutre!

I amonia
Ca[(ARN) (YN - [(A M) - B x N mi

Quegrnian

1. Explain the role of the followirg reagents

a. CuSC: b, K2SOs ¢, H2S0: cone. G.  4n% NaQH |
£, Explain the principle invalved in the estimati-n of nirogen from urea,
3. Whatreaclions are involved in the estimation of nitrogen ?
4. Hew will you know whether digestion is cominlete or not 2
o Wiat precautions will vau take while carrying oui - lisiillaiinn

P ofei snce hook:

DR Iictramani and RO Wankhede, Laboratosy mevantin 704
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EXERCISE NO.3

DETERMINATION OF AMMONICAL NITROGEN CONTENTAND NITREATE NITROGEN
CONTENT FROM NITROGENOUS FERTILIZERS

Principle:  The solution containing a known amount of ammenium s_.ulphate Is
distilied wilh 40 % NaOH or 2 to 3 g MgO powder and the ammonia liberated is
absorbed in a known excess std H;SO: The excess std, HzSOq is titrated with std
NaOH. The amount of NH4-N is calculated from amount of std. H;SO: required for
neutralisation of NHa,

Reagents :

1) Std. H,S0q

2) Std. NaOH

3) Methy! red indicator:

4) 40% NaOH or MgO powder (free from MgCQs)

Procedure :

1. Weigh One gram of a ammonium sulphate and dissotve it in distiled water &
make up the volume to 250 m.

2. Take 25 ml of solution in a distillation flask and dilute it to about 250 mil with
distilled water.

3. Add 3-10 ml of 40% NaOH solution and distil as per exercise No. 9-10.
4. Run a biack simultaneousty.

Reactions:

(NHz)2 SO: + 2NaOH = Na;S0: + 2H,0 + 2NH;

NH; + H20 = NH.OH

2NH:0H + HzS0: = (NHz); SO: + 2H,0

H2S0: + 2NaOH --- Na; S0: + 2 H:0.

Observations:

1. Weight of ammcnium sulphate -Wi g

2. Vol. of solution prepared =250 ml
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3. Vol. of test solution taken for N estimation -25ml

4. Vol, of std. H2S0x taken for sample -xml

5. Vol. of std. NaOH required for sample -y ml

6. Vol. of std H2SOs taken for blank -Aml
7. Vol. of std NaOH required for blank -Bml

8. Normality of std. Acid -0.1N
9. Normality of std. NaOH -0.1N

Calculations :
Tmlof 1 NH:S0:=0014 gN

Volume of std. HSOarequired for neutralisation of sample.

C=[(XxN)= (Y xN)] - [(Ax N) = (N x N)) = 'C' ml

Volume made 100
%N=Cx0.014 x -- X

Volume taken  Wt. Of ammonium sulphuate

Estimated N % N sample

------- x 100
Theoritical N content of ammo. Sulphate (21.2 % N)

Questions :

Purity % =

1. What is the additional benefil of using amirmonium sulphate?

2. Explain the principle involved in the cstimation of ummonical nitrogen from
ammonium sulphate?

3. What are the reactions involved in<the estimation of NH.-N from the fertilizer sample?
4. How will you calculate the purity percentage of ammonium sulphate?

5. Explain how 1 mlof.1 N H;80, = 0.014 g N.

Reference :

1. Chopra and Kanwar (1980) Analytical Agricultural Chemistry, pp. 127-128.

ETRFTTSATI N PIITR I YTy
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EXERCISE NO.4

DETERMINATION OF WATER SOLUBLE PHOSPHORUS IN SUPERPHOSPHATE
[PUMBERTON METHOD]

The phosphate is precipitated as ammonium phosphomolybdate by adding
ammonium molybdate. The precipitate is dissolved in a known excess of stendaid
alkali. The excess of alkali is titrated against std. acid. From the amount of sid. alkaii

required to dissolve the precipitate, the percent p is calculated.

Reagents :

1. Ammonium molybdate saiution - Nissolve 200 g finely ground ammenium
molybdate (A.R. grade) in distilled water. If necessary heat it and add ammo
hydroxide solution tili the solution becomes clear and make up the volume to one
litre. Now pour 9 ml of above solution: into 11 ml of conc. nitric acid and shake {he

solution.

Dillute ammonium hydroxide

Conc. niwric acid

Std. NaOH (0.1 N)

Std. H2S04 (0.1 N)

Ammonium nilrate {solid)

KNO: (3%)

Indicator-phenolphthalein (1 % i ethand!j

@ N o0 9 B W e

Procedure :

a) Preparation of water extract

1. Weigh accurately 1.0 g of superphosghate in beaker & add hot water, stir woll

2. Filter through whatman No. 40 filter paner

3. Wash the residue with successive poriion o hot distilied water and coiir i
filtrate in 250 mi volurnetric flask.

4. Qontinue the washing with water till the filtrate runs free from acid (test vith blue
litmus paper)

5. Make up the volume upto tie mark 250 mi,
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b) Precipitation :

1. Pipette out 10 ml of the extract in 400 ml beaker.

2. Make the aliquot alkaline by adding amm. hydroxide and then acidic by adding
conc. nitric acid (Use litmus).

Add 3-10 g ammonium nitrate and place the beaker on thermostat 60-65°C. On
the same thermostat place ammonium molybdate reagent to attain the same

temperature.

After 15 minutes add about 20 ml of ammonium molybdate reagent and stir
slowly with the help of policeman. Canary yellow precipitte appears.

Again place both the beakers on their respective places. Intermitenetly st}r the
precipitate centrifugally with policeman taking care not to grind the precipation at
the interval of five minutes, continue this process for half an hour.

6. Allow the beaker to remain again for 15 minutes and test with the ammo
molybdate reagent, if precipitate appears again add more amount of the reagent.

c) Filtration :

Carefully transfer the supernatant liquid on Whatman No. 40 filter paper and
continue the filtration adding small quantity of 3% KNOs at each time allowing the
liquid to drain completely before adding next portion of KNOs. As for as possible the
precipitate should not be disturbed. Wash the precipitate ill it is free from acid, (Test
with phenolphthalein by taking one or two drops of alkali in a test tube dilute to 10 ml
with distilled water, collect the filtrate in test tube, if pink colour persisted as such, it

means precipitate is free from acid).

d) Dissolution of precipitate and titration :

1. Carefully transfer the filter paper into ine beaker in which precipitation was
carried out. Then wash the sides of the beaker and funnel with distilled water.

2. Add about 50 to 100 ml of distilled water and macerate.

3. Add two or three drops of phenolphthalein indicator.

4. Add known excess standard NaOH in the beaker until the precipitate is
completely dissolved as indicated by pink colour. Note the volume of alkali
added.

Titrate the excess of alkali against std. HSOx till the content becomes colourless.
Note the volume of standard acid required for titration.

_C,""I
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Reactions !

Suring Precipitation :

i..Ca(HaP04)z2 + 24(NH4)2MO4 + 44HNO; = 2(NHa)a PO4,12M00_3'Canﬂafy yeliow
precipitate of Ammo. Phosphomolybdate 42NHaNO;3 + Ca(NOa)2 + 24t1,0.

Curiing Dissolution of precipitate :

2

11 H20
During Titration :
3. H2SOs + 2NaOH = Naz2S0s4 + 2H20
Observations :
1. Weight of sample
2. Vol. of water extract made

3. Yol. of water extract taken
4. Vol. of std NaOH added to dissolve the precipitate

5. Mermality of std. NaOH
6. Viol. of sid. H2SO4 required for titration
7. rormality of std. HaSOq
elculations ;
Cerivation of Factor :
Foof T M NaQH = 0.0031 g P.Os
27 Ha0R = (NHq)3POy. 12Mn0O;
G¢ wali = 2{NH4)3POr. 12Mn O3
42 NaOH = 2P = Py0s
«5uAlg MaOk =2 x 31 P or 142 g P,0;
Aot TN NaOH = 1.347 g P or 3.086 g P20s
Tl N NaOH = 0,0013 g P or0.0031 g P,0s

(NH:)sPOs 12MoOs + 23NaOH = 11 Na2MnOs + (NHe}aMnOz + Nahii#|

PR, |
Firte t

-Wig
-ml

-ml

-xmi
-0.1N
-y mi
-0.1N

Vol. made 100

B = (inl of NacH x N) - (ml H2SO; x N)X 0031 X oo e
Vol. taken Wi, of seingic

Ly ' g T s _ s
= T Po0s X 0.44
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Questions : _
1. Write the form of phosphorus present in single supperphosphate.

2. Explain the role of following reagents

a) ammonium molybdate  b) std. NaOH and std.H2S504

¢) ammo hydroxides d) KNO3
3. Why the temperature of the precipitation medium should be 60- 70°C.

4. Explain the principle involved in the estimation of phosphorus by Permberton

method.
9. How will you judge whether the precipitation is complete?

6. Explain how 1 ml of 1 N NaOH = 0.0031 g P20s

Reference book :
Chopra S.L. and J.S. Kanwar (1991) Analytical Agril.Chemistry pp. 122-124.

<
0
z
r
=
m
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EXERCISE NO.5

DETERMINATION OF ACID SOLUBLE PHOSPHORUS FROM ROCK PHOSPHATE

Principle:- Phospharus from rock phosphate is ex!racteq by treat?ng w ith cone.
HNO; and conc. HCI. The principle of p estimation from acid extract is the same as
given in the estimation of water soluble phosphorus in single superphosphate
(Experiment NO. 9).

Reagents : 1) Conc. HNO: 2) Conc. HCI 3) 0.1 N AgNOs

Al other same as expt. for the determination of WSP from SSP.
Procedure :

a) Preparation of acid extract :

1. Weigh 1.0 g rock phosphate sample and dissolve in 30 ml conc. HNO3 a nd 3.5 ml
of conc. HCI boil until organic matter is destroyed. Cool the solution.

2. Filter through Whatman No. 40 filter paper. Collect the fiitrate in 250 ml
volumeiiic flask.

3. Wash the residue with hot water till fillrate is free of chlorides (TTest with
Silvernitrate).

4. Make up the volume.
b) Precipitation :

1. Pipetie cut 5-10 mi o7 acid exiract and proceed as per procedure desribed in

Questions :
1. Write the total per cent P:Os content of rock phesphate.

2. Write the suitability of rock phosphate for its use in crop producti & under
different soils.

(@8]

Write other examples of water insoluble phosphate fertilizers.
Reference hoolk :
Chopra =nd Kanwer (1980) Analytical Agril. Chemistry, pp 136

AOAC (1575 pp. 11
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EXERCISE NO.6

DETERMINATIONN OF TOTAL POTASSIUM CONTENT OF NITRAT

EOFP-OTASH [BY
FLAMEPHOTOMETERMETHOD]

Principle:  The water exiract of K fertilizer is atomised in the flame where the
atoms of the elements are exciled emitting raciations of characteristic wavelength.
The radiation emitted by K atoms is passed through K filter (768 nm), which <falis on
photocell, emitting electrons i.e. electric current which is measured on galvan ometer
of flame photometer. The slectriic current generated is proportional to the
concentration, of K in the extract.

Reagents :
Standard stock solution (1000 ppm K)
Dissolve 1.2931 g KNOs in distilled water and make up to 500 ml.

Working solution (100 ppm K) = 10 m! of stock solution is diluted 100 ml.

Standard curve:

1. Pipette out 0. 10, 20, 40, 60, 80, 100 m! of working solution in 100 ml volumetric

flasks separately and make the volume. This will be 0, 10, 20, 40, 60, 80 a nd 100
ppm K-solutions, respectively.
Preparation of water eqtract of musiate of potash

i Weigh 0.5 g muriate of potagh and disenlue in distiled water and make un the

volume te 250 ml (Filter if necessary) Dilute the extract if necessary.

2. Feed the exiract to the flame photometer after adjusting the scale of flame

photometer with standards.

Observations :
1wt of samnle
2. Vol of extract made

Flame photoyaier reading

(%)

Recerd the standard curve reariings and plot & standard curve,
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Calculations :

% K = Graph Volume 1 1 100
Reading xmade x X == .
(in ppm) 1000 1000 Wt. Of sample

% K20=%Kx1.20

NOTE: If diluion of water extract is made, introduce the dilution fac tor in
calculations.

Questions:
1. Write the principle of flamephotornetry.
2. How will you prepare 100 ppm K solution of K2S04?

3. Write the wave length of radiation emitted by K at excited state.

4. What colour of flame appear when K is burnt in flame ?
Reference book :

Chopra S.L. and J.S.Kanwar (1991) Analytical Agril. Chemistry pp. 130-133.
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EXERCISE NO.7 o

DETERMINATION OF SU LPHUR CONTENTFROMFERTlLIZER[GRAVIMETRICME—.THOD]

Principle

The non-sulphate inorganic S content can be converted into sulphate by oxidisin g
with bromine, H20; or concentrate nitric acid. The sulphates can lhep bee
precipitated out with barium chloride as BaSO: which can be we|ghe:fd
gravimetrically by heating it at 800° C. Certain cations like Na, K, Ca, Al, Cr an d
Fe+++ cause interference which has to be removed or masked bgfore
precipitation.

Reagents
1. Concentrated Hydrachloric acid
Concentrated Nitric acid

Barium chloride 10% solution in water.

Silver nitrate solution 1%
5. Bromine in Carbon tetra chloride 10%
Procedure
¢ Accurately weight 2 gm sample in a 250 ml. beaker.

¢ Add 20 m! of 10% bromins solution 2nd let it stand for 30 minutes wit h
infermitient mixing by swirling the beaker under a fume hood.

o Add 50 mi of nilric acid boil until ali bromine is expelied.  Cool and add 50
water.

¢ Filter through Whatmane No.5 filter paper or equivalent into 250 ml volmetri ¢

flask. Wash beaker and paper thorougiily with hot water and make up th e
volume.

¢ Take an aliquot containing 50-100 mg of S in 400 ml beaker and evaporate to 1
or 2 ml on hot plate.

¢ Adad 10 mi. HCi and 50 mil of water and heat to boiling.
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¢ Add slowly 15 mi of 10% barium chloride solution with cons

al low temperature hot plate or on stem b

tant stirring an d digest
and allow the precipitate to setile for 4 hot

oth for 1 hour. Remove from haot plate
Is.

¢+ Filter through Gooch Crucible previously heated and weighed. Wash 8-1 0 times
with hot water till the fulterate is

free from chlorides (test 1% silver nitrate
solution).

dry and ignite the precipitate at 8000 C t

0 a constant weight. cool in desicator
Over magnesium per chlorate and weigh.

Calculation
%S = BaSO: precipitate x 0.1374 x 100
gm of sample in aliquot
Example :

I 2 gm of magnasium sulphate fertilizer is dissolved in 250 ml, out of which 25 ml

aliquot has been taken for precipitation and the weight of the precipitate is 0.150
am, then.
S (%) = 0.1500 x0.1374 x100 250
---------------------------------- X e = 10.30%
SO« (%) = 10,30 x4 = 41.20%

Note : In case

the sample contains only sulphate sulphur, the step 2 an d 3 can
be eliminated.

Reference hook :
HLS. Tanden (1

' 30 L, EO,
fEh'n;'f-:: 2l

Ll »

99 Methods of Analysis  of

19) soil,water plamt  and
w Delhi pp. 138-139.
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EXERCISE NO.8

DETERMINATION OF ZINC CONTENT FROM MICRONUTRIENT FERTILIZER [EDTA
METHOD]

Principle :

Ethylenediamine tetra acelic acid (EDTA) forms complexes with divalent cat lans,
iike Ca2, Mg'2, Zn*2. The matal repiaces hydrogen atoms of (-COOH,) groups a nd is
also linked by coordinate bonds to nitrogen atoms of EDTA. This principle is us«ed in

determination of cations such as Ca%?, Mg? Zn<, Cu*? elc. by fitration.  The
indicator erochrome Black T is used io detect the end point.

Reagents ;

1) EDTA (0.01 N) : Dissolve accurately weighed 2.00 gm sodium salt of EDTA in
100 ml distilled water and finally dilute to 1 litre in volumetric flask.

2) Standard zinc solution weigh 1.250 gm of zinc metal and dissolve in 20 ml 1:1
warm HCI. Dilute and make final volume 500 m.

3) Ammonium hydroxde - 20 %

4) Ammcezium chioride

5) Sodium cyanide

6) Formaldehyde solution : Dilute volume of formaldehyde 36 % (M/V) with 80
volumes of water.

7) Friochrome black - T mix 1 gm of EBT with 100 gm of NaCl
Procedure :

1) Standardization of EDTA : Pipetts 50 mi of slandard sclution zinc and transer in
a oiean beaker. Add NH4OH unti bemanent piecipitate is formed, add 10 milin

excess. Dilute with about 400 m! of distilleg walter. Add few specks of indicator.
Titrate the red soiution with EDTA 10 a clear blue colour end point.

Z) Determination : Dissolve 0.5 am of material in about 25 ml water and add 0. 1 gm

precipitate formed, doess not

mately 75 mi water and 10-20 m| NH:OF. Add

. & specks of ncicaior. Mix and add 20

NH:Cl and 0.5 gm NaCN (Add more NaCN. if

disenlve comnia
WUt g S

omp'eiely). Add approxi

mi formaldetiyde solution. Immed iately
@ewith £ A cisar blus colour end oaint
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Percent zinc in sample = 12.5 X =r-meeeeene-

Where,

Vi = Vol. of EDTA used with sample in determination.

V2 = vol. of EDTA used in standardization.
M = Mass of sample taken
Reference :

1. AK. Gupta (2007). Practical Manual of Agril. Chemistry. pp. 105-106.
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EXERCISE NO.9

STUDY OF PLANT PROTECTION APPLIANCES
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EXERCISE NO.10

CALCULATION OF DOSES OF INSECTICIDES

I. Preparation of Spray Solulion

1 Caliberations of Spray formulations:

Application of pesticides in proper concentralion is necessory for desired control of the
pest particularly when the pesticides are supplied as spray in high volumes by convention al
sprayer. Lower concentrations than those prescribed for spraying resull in poor or no conlrol
of the pest while those with higher concentrations resull in wastage of peslicides or may even
produce phytotoxic effect on crops.

In view of the availability of various formulations such as suspensions (w.p.) emulsiors
(E.C.) solutions containing different proportions of active ingradients (aclual, toxicant) they a re
necessarily to be diluled wilh water lo obtain desired concentrations before they are applied to
lhe crops.

The percentage of technical ingredient is generally indicated on the containers of thesse
lormulated insecticides. The diluted sprays are prepared on the basis of these percentages by
calculating the quantity of waler and lormulated insecticides to gel the proper concentration
required for spraying. The following formula would help in working out a quantlity of inseclicicie

required to give a known concentration or concentration of loxicant in spray.

Percentage ol the Tuaniily of Poreantans of Quantay ol
wxicant in trade x fonnuialed = dciual iacant i spray material
product availlable msecheide In the spray required,

n the markel {o be mixed malterial

he following few example will illustrate the caliberation and estimation of spray formulatio ns
required for spraying the crops wvath high volume spray. The elficiency of the pesticidal
apphcation will depend upon how much loxicant is deposited per unit area and 1o whalt exte nl,
ihe plant surface is covered with the pesticide. The bast application would, therelore, be t he
one, in which there is full coverage. In case of high volume or covnentional sprays, the lactors
ke the concentration of linished spray and 11s quantily per hais important in canrying out t he

Spray operation
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1. Quantity of inseclicide required : N
The requirement of quanlity of commercial lormulation of the inseclicide can be

calculated by the lormula. |
Volume of spray fluid x Strength of the spray solution desired (%)

Strength of commercial formulation (%)

2. Strength of the finished spray solution:
To calculate the slrength of a finished spray solution when a known quanity of
chemical is added to known quantity of water, the following formulale may be adopted.

Quanlily of the inseclicide used x Strength of the insecticide (%)

Quantity of finished spray solution required

3.In case of granules

Recommended dose a.i‘ha x 100
Quantity of chemical needed = <=~ eeeeaereeeoo X

Area % a.i. of insecticide

Points to be considered in spray {luid preparation [ spraying
I. Use good quality waler to prepare spray fluid.

li. Prepare spray fluid in clean drum or plastic buckels.

iii. For missing pesticide, use long handled stir.

v. Always prepare spray fluid just belore use.

v. Spraying should be done under ideal weather conditions.

vi. The walking speed ol Lhe operator should be uniform to ensure even Coverage of spray

chemicals in the target aron

Boiznicals

Among the plant derivatives, neem oil 0.5 1o 3 per cent and neem seed kernel extract
5 per cent with teepal 0.05 per cent are quile effective against major pests of rice, pulses,
sucking pests of collon, vegetables etc.
Neem oil (NO): To get a 3 per cent solution first mix 30 ml of need oil with 5 ml of sticking
agent teepol until while emulsion is formed. Then add one litre of water and mx thoroug hly for
use of spray fluid.

Neem seed kernel extract (NSKE): Further prep

bowered secd kernel and soak i thoin s

aration of & per cent NSKE . \ake 50 gm of

mall quanily of water, ove noht. Filter through muslin
toth and make up the volume 0 one htre Add one mi o icepol per litre before spraying high
olume spraye
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caliberation of Spray Formulalions

Example No.1

A larmer wanls to spray his 4 hectares of colton crop with 0.012% fenvalerate 20 E.C.
at the rate of 500 litres of spray matenal per ha. Calculale how much quantity of fenvalerate

20 E.C.will be required lor spraying ?

Answer:-
20xY =0.012 x 500
0.012 x 500
VR — = 0.3 lils/ ha
20

For4ha=0.3 x4 =1.2Iits of fenvalerate 20 E.C. will be required.

Example No.2

2.00 kg of carbaryl 50 W.P. is applied for the control of onion thrips al the rate of 500
lits of spray material per hectare. Calculate the concenlration al which the carbaryl is sprayed

on onion.
Answer:-
50x2 =Y x 500
50x2
Y= e = 0.2% concentration.
500

Example No.3

How much area will be covered with the 2 litres of dimathoate 30 £C if it s applied at
the rate 0.03% concenlration in 500 litres of spray matenal per hactare ?

Answer:-

1. Calculate first the required quantity of Dimethoate per
le.30xy = 0.03 x 500 '
0.03 x 500

30
Y = 0.9 lits of Dimethoale /ha,

ha by using formula

2. On this basis czlculale how much area will be covered by 2.0 litg

e O lite 1 rese g rsed foe ~ e )
= 0.5 lits is required {o; 1 hasofor 2 lils = 2/0.5 = 4 ha.

Answer = 4.00 ha of ar I
c = of area will be covered by 2 : '
30\ Y 2 lits of Dimethoale 30 EC 3
) e o G oat 0.03 ¢
concentration . "
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Example No. 4
Cultivator has got 4.00 heclares ol mango, orchard planted al a distance of 10 x 10

mts He has been advised to apply one spray each with monocrotophos 36 W.S.C. and
quinalphos 25 EC at 0.04 & 0.05% concentration respectively al an interval Of- 15 days, using
10 lits of waler per lree al each spraying. Calculate the total quantity of insecticidal
formulations required and the quantity of formulation required per tree.
Answer:-
Sleps _
Given
1. Area=4 ha
2. Spacing = 10 x10 mt
3. No ol sprayings = 2 i.e. one wilh each inseclicide
4. Concentration of spraying solutions.
a) Monocrotophos 36 WSC = 0.04%
b) Quinalphos 25 EC = 0.05%.
5. Quantity of walter used per tree = 10 lils.
Required (lo be calculated)

1. No. of trees /orchards in 4 ha ?

2. Total Qty of insecticidal formulation required? 3 Qty of insecticidal formulations reqd
/tree ?

Calculations:
1 ha = 10,000/ sq. mt.
Spacing = 10 x 10 =100 sq. ml.

10,000
No. of plantsin 1 ha = —--ceeeeeee ..

- =100 Nos
100

No. of plantsin 4 ha = 4 x 100 = 400 Nos.
Formula:

Quantity of insecticidal formulation required x strength / concentration (Qty of Al) of a

commercal /trade lormulation = Quantity of water / spray solution x concentration of a final

spray solution.

For Monocrelophos 30 WSC, 1 tree requircs 10 1its of water.

By puting in formula

y x 36 = 0.04 ¥ 10

Y = ceeeeemenes ===~ x 0.0717 i
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11 ml ol monocrophos 36 E.C. will be reqd /tree. 1 tree requires 11 ml, so 400 lrees will
e

require _
11 x 400 = 4400 mi. L.e 4.4 lifs

For Quinalphos 25 EC, 1 tree requires 10 lits of water.
By putting figs in formula

yx25=006x%10

0.05% 10 B
Y = ceeeeemeeenmeeem—- = 0.02 lits 1. 20 ml.
25

.e. 20 ml. of quinalphos 25 EC will be reqd /lree.

On this basis calculale how much gly will be reqd for 4 ha. So for 400 nos of trees =
400 x 20 = 8000 ml. i.c 8.0 lts.
Total quantity of Monocrolophos 36 WSC reqd. for 4 ha. = 4.4 lits,
Per tree quantily of Monocrotophos 36 WSC reqd. = 11 ml.
Total quantity of quinalphos 25 EC reqd for 4 ha = 8.0 lits.
Quantily of quinalphos 25 EC reqd /tree = 20 ml.

If a quantity of A. I. (Active inqredient) is given

Example No. 5

0.450 lits of Al of Dimelhoate 30 EC is applied on 3 ha cropped area of cotton using 500 lits of
waler per hectare. Caleulale the concentration of spray solution and the quantity of insecticidal
formulation required/ha.

Answer:-

A | means the quannty of actual present in the formulation. Dimecthote
300 ml. of active ingredient (actual gty. of toxicant)

Given

30 EC means,
IS presentin 1000 ml. of the formulation.

I Insecticidal formulation used = Dimethoate 30 EC
2. Qty. of Al. applied = 0.4750 lits.
3. Area covered = 3.00 ha
. Qty of water used ‘ha = 500 lits.
To be calcuiated
1. Qiy of insectcidal iorm siate s which yvat!

™ P Il -, = g 2
Loncen SHG O & 31573y 390 Lion -

i wil Qive 01150 ]fI.S a.d, oy |_:|,',:.ino a
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formula
Quantity of commercial Quantity of actual mqrcuem (a.i.) required /used
formulation required /used = -+ seoeeeeeanee x 100
Pon,(.nl'lgc, loxicant in commercm] formulation
0.450
W T veituiel x 100 = 1.51its
30

1.5 lits of Dimethoate 3¢ EC formulation will required for 3 ha
Likewise percentage concentralion of loxicant used in spray solution
a.l
= SsEabenind S - x 100
Ouanhly of spray soluhon used
Now to calculate the concenlration of a spray solution.

First calculate the quantity required for 1 ha.

i.e. ' 1.5
----------------- =0.5lils/ ha
3
Now put the figures in the formula
Qty of insecticidal conc. of
formulation reqd. x strength of a give = a spray solution x Qly of water
0.5 X 30 = Y X 500
0.5 %30
---------------- = y
500
So y = 0.03 %= concentration.
Answer =

1. Concentration of spray solution = 0.03%.
2. Qty dimetheate 30 EE = 0 5 lits 1 ha.

Example No.5
5% chlordane dust 15 used for the contral of termites @ G5 kg/ha caleulale the rate at
- c L4

which actual texicant of chiordane is used per ha for the control of termites

Answers:-
Given
1. Inseciidicne uscd -~ hiordans 53 0
2. Qly ot imssaiviai rormula YEY Bl

10 be calcui:
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1. Rate at which Al usedha=y

Quantity of comimercial Pergentage toxicant in

. ¢ N e S i mulalion
Quanlity of a.i. required formulation used x commercial for Ur,

er ha
used 1 per 100

Answers = 3.25 kg A.l of chlordane 5 D is used/ ha

Example No.b

Prepare 100 kg of 0.75 per cent rotenone dust from 5% rotenone dust powder by using

a pyrophylite as a diluting agent.

Answers:-
5 kg a.i. is available in100 kg of 5 % dust formulation

So, for 0.75 kg a.i. = 15 kg 5% dust formulation will be required
So, 100 kg of 0.75% rotenone will be prepared by adding = 100-15 = 85 kg of

pyrophylite to dilute 15 kg of rotenone dust.

HOME WORK
Ex. No. 1:- How much quaniity of quinalphos 25 EC will be required, if 0.05% spray is to be

applied @ 1 000 litres “ha
Ex. No. 2:- 0.035 % spray of Endosulfan 35 EC was appiled using 500 hits. of water. How

rmuch quaniity of Endosulian 35 EC will be required ior one Na.

Ex. No. 3:- What will be the concentration oj the final spray material if 1.00 lits. of
Monocrotophos 36 WSC is added in 500 H%:—'joi water.

Ex. No. 4:- Phorale 10 G have been applied @ 20 kg /ha. to mango orchard planted at

distance of 10 x10 m2. Work out the a.i. of phoratel / tree.
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EXERCISE NO.11
il Farmuiations STUDY OF FORMULATION OF PESTICIDES

Pc\'lltid\.\ are nat ! v ap 1 ]Cd Il‘l e !['l i . 1 . »
& ¢ usua I % m 1 \ 51NC
. 1 I 1 i . 1 (: lli e ill&,rcdii‘l‘ll)‘ ."l'l C ”1(.\ 1T I I I
Hip “g 1 y

toxic and quantity availabl ic .
I 3 e for application is low and hence they are diluted with i
¢ : mert matenals

like tale or with water combining with other materials such as solvents, wer]
. . welling agents. sticke
The final product is the formulated pesticide and it is ready for = e
. b, " use,
rocess inv i erting ¢
The process involved in conv erting concentrated forms of active ingredient int !
. . . ent into a relatively
diluted form is known as formulation. In other words, active ingredient mixed witt )
. B xed with a ier i
known as formulation. Faer s
Types of pesticidal formulations:

According to the mede of application, the types of formulation are as follows:
3.

A. Dry Formulations:

1. Dusts or pawder for dusting

2. Wettable powder

3. Seed dresser

4. Granules

3. Solid fumigams - Powder
- Tablels
- Balls

6. Capsules

7. Dry poison haits

8. Soaps

9. Insecticides fertilizer mixtures

10. Solid poison baits.

B. Wet or Liguid Formulalions:

I. Emulsifiable concentrates

2. Solutions

3. Concentrated insecticide liguids
d4. Acrosoles

. Paste

L

G. Liguid poison baits

Besides these formulations. insecticides are also used as vapours gases. or smokes or fogs
cte. These are ustally used in pure form unless they are inflammable.

Most commonly used formulations are:
. Fmulsifiable concentrates

2 Wenable powde

3. Dusis

< Granules

1) Emulsiflable concentriles:
The formulation containg the toxicant, a solvant for the toxicant and an emulsifying agent. It

is a clear solution and vields an emulsion of oil in water, when diluted with water 1o spray strength
When sprayed the solvaiit evaporaies quickly leaving a deposit of toxicant from w hich water alto
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. e aaents used are alkaline soaps anic amines. carbohydrates. pum. lipids.
evaporales. Emulsifying agents used ar alkaline soaps. organic amine ydri b p

proteins. sulphates of long chain alcohols.
The addition of emulsifying agents have the following specilic purposes:
2. Dilution ol a water insoluble chemical with water is made possible.
b. The surface tension ol the spray is reduced allowing it to spread and wet the treated surface.
c. Better contact with inseet cuticle is made possible.
d. Droplet size of the emulsion is arcally influenced by the kind and amount of emulsilier used.

The solvants generally used are petroleum hydracarbons. other solvants used are Isopropyl

alcohol, methyl, napthalenes and xylene.

Examples:- Endosulfan 35 EC. Dimethoate 30 EC. et

2. Water dispersible powders (WSP) or Wettable powders (WDP):

Wettable powder is a powdered formulation which vields a rather stable suspension
when diluted with water. The active ingradient in such formulations ranges from 15 to 90%. It is
formulated by blending the toxicant with a diluent such as attapulgite. a surface active agentand an
auxiliary material such as sodium salts. Sometimes stickers are added to improve retention on plants
and other surfaces. Though the particles ol a suspension adhere well to treated surfaces. they do not
penetrate and thus are casily washed o1, However suspensions are more effective than dusts.

Example: Carbaryl 50 WP or WDP,

3. Dusts:

In a dust formulation the toxicant is diluted either by mixing with or by impregnation on a
suitable finely divided” Carrier”. The carrier may be an oreanic flour (walnut shell Now wood

bark) or pulverised mmeral (Sulphur. lime. gypsum. tale) or clay (attapulaite. bentonite keolins)

The toxicant in a dust formulation ranves from 0.65% to 23% Dusts are defined a (hose
= =. JUSLs @ as 50

tormulations having particle size less than 1 00 microns. With decrease in particle size the hxicity
of the formulation increases. The dusts should Mow freely and must not ‘cake' or 'Ball' in the ho pe
b L opPCr.

Dust application must be done in a calm weather and early i the morning when the plant
B = (8 3

) 18 wel
with dew:,

\dl]'l] ! . (‘t“l ary ; {}/’II Chhn[ll“] ” 3] d ‘\1 N 151 H‘ N 4 (1] {|'||Q1 1 |' 3 o i I
. L ¢ i ( 1 / CHane {) 6 /E) ".I(_ 3
/0 dllbl.

Advantages:

l_ l)quq o 5 - v e e N1 e 1 11713

sts can be used where watel supply is dilficult and madequate i, e. areas of water sgejty
3 . ' | B B
2. Quantity required ner hectare is less,
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\ppliances used for dusting are simple and henee dust application is casier.
4 . et =

_Application of dust formulation is faster than spray application. |

Dusts and dusters are light in weight and henee can be used in hilly areas or muddy ficlds.
- - b

S

_n

6. Dust is cheapet formulation and require less cost.
J. -

Disadvantages:
| Drift problems-dusts are likely to blow away due to wind velocity.

It increases the cost ol carrier as compared Lo water in spray.

1~

Due to less deposition on. plants efficiency is decreased. '

.2

4. Granules: |
In a eranular formulation the particle is composed of a base. such as an inert material or
Fd [

vepetable carrier impregnated or fused with the toxicant which is released from the formulation in
its intact form. The particle size ranges from 0.25 mm to 2.38 mm diameter but usually 250 to 1250
microns. The formulation contains 2 10 10% concentration of the toxicant. The formulations are
used in the control af weeds. plants diseases. and inscet pests. nematodes. snails. rodents etc.

Examples:- Phorate 10G. Carbofuran 3G. Quinalphos 5G. Sevidol 4:4. Disulfoton 5G. ete.
Advantages:

1. There is a very litle drift.

-3

. No undue loss ol insecticide.

3. Undesirable contamination is prevented.

L

. Residue problem is less as granules do not adhere o plant surlace.
3. Release of toxic material 1s achieved over a long period than does a spray deposit.
0. Water is not required for application.
7. Less harmiul to natural enemies ol the pest species.,
Disadvantages:
1. Not as cffective as spray against most crawling inscets.

2. Scorching may occur if the toxicant is concentrated in smaller volume of carrier.

4. Flowable (F) :

Flowable is a pesticide formulation in which the active ingredient is wet milled with a clay
diluent and water. Fiowables must be constantly agitated to prevent the insecticide fronma comine out
of suspension and scttling.

S, Ultra low volume concentrates (ULV) :
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ocial kind of high concentrate salutations and are applied without special aerial

'z\

They are sp

round equipment 10 production extremely [ine spray.
or £ro

For appliculinn as gas or vapour

{. Fumigants
Fumigants are pesticides in the lorm ol poisonous gases that kill when absorbed or inhaled.
Tumigants < .

Most of the fumigants are liquid and are mixtures ol two or more gascs.

2. Smolke generators
They are used in the [orm ol coil like strips containing pyrethrum. oxidant and wood dust for
ey are U
the control mosquitoes. When ignited. these coils release vapours.

3. Acrosols
Aerosol contains a small amount ol pesticide (hat 1s driven through a fine opening by a
when the nozzle is ligg

as minute particle (0.1 - 50 w/w) in air as a fog

T - - \ (3] l. - -
chemically inactive gas under pressure ered (or) by burning toxicant or

ant is suspended

vapourizing it with that. The toxic
0%). knockdown agent (2%) and propellant (86%).

or mist. It consists of toxicant (2%). solvent (1

Other formulations
1. Poison hait :
These mixtures of an insecticide with food attractive to the target pests.
2. Seed dressers :
This consist of an active ingredient in carrier material with an adhesive for betier coating of
the chemical on the seeds.
3. Tablets :

It consist toxicant. a carrier to prevent the lamability.

4. Insecticide paints and polishes :
loxicant is produced in the form ol pant/polish and can be applied as such by using a brush
y using sh.
5. Encapsuled fumigants :
Fhe fumigant is impregnated in some inert material and sealed in plastic containers. Cut

open the pilastic container before use.

Adjuvants:

These are s meaiary agents i
¢ supplemeiiary agents do not contribute directly 1o the toxic action ol pesticides

!
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put are meant for improving physical condititons of pesticides so that pesticides become more
effective in action. These adjuvants include dust carriers, stabilizer. solvants. emulsifier, wetting
agcnts, spreading agents. dispersing agents. stickers. softners. deodorants ele.

1. Emulsifiers:

In order o obtain the stable mixture of oreanic solvents (used to dissolve the toxicant) and
waler. surface active substances. known as emulsiliers or emulsifying agents are incorporated to :
the emulsifiable concentrates. The emulsifier form an interphase between the water and oil droplets
. and give stability to the emulsion.

Example:- Alkaline soaps. carbohvdrates. gum. lipids. proteins. sulphates ol long chain alcohol
organic amines. saponins elc.
2. Wetting and spreading agents (Dispersing agents):

These are generally used in the preparation of wettable powders. Since most of the plants
and insect cuticle are provided with lipid layers. which are strongly hydrophobic. and water sprays
tend 1o form droplets due to surface tension. In order to lower the surlace tension of the sp(ay
material thereby making it wet and spread well on the treated surfaces. wetting and spreading agents
are incorporated in the formulation.

Examples:-Soaps. besides being emulsifer also act as wetting and spreading agents. Teepol. Loral,
Sulphonated petrolium like Gardinol. Alky! sulphates or sulphonated alcohol. Tergitols. marsolates.
Triton x-100 ete.

3, Stickers or adhesives:

These are added to spray formulation to help the spray deposits to adhere well to the treated
surfaces and 1o increase the ictention. power o the spray deposits

Examples:-Casein, sova bean flour. bentonites. dried skimmed milk. eum arabic. clays. petrdium

and veeetable oils. gelatine ete

.
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EXERCISE NO.12

STUDY OF PESTICIDE APPLICATION TECHNIQUES
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EXERCISE NO.13

HERBICIDE LABEL INFORMATION AND COMPUTATION OF HERBICIDE DOSES

Significance of svmbols on the Label - Several sional words or symbols based on the toxicity

of the product are required by law 1o eroup them into respective categories of toxicity. There are
4 categories of toxicity and cach of which is indicated by an appropriate symbol and signal as

follows :

\,/T“\i"il.“ il Acute oral | Colour of | Signal word h\\.nl_n;ﬂ . _}
categon L tonieity LD S0 trinnole required on Csymbol on the :
| j mg/ky : label :label !
; | I xtremels ] 0-30 . Brigln : Waord “POISON” ’T..;iﬁil and cross i
toNc : Red Printed mred CRones
' lhehly } 31-300 ; Brivht b Word POISONT L ___I
tONIL viellow "Pronted red i
3 \oderatehy S R01-3000 " Brivht CWaord 'I‘J_np__-.;g'_ T 1
tonie blue ,
4 slighily toxic | 3000 Rrivhi Word “Caution™ ' - !

'recautions :
11 Read all the intormation eiven on the Tabels ot the containers

1 Note the ssmbols wirnen onthe labels very carctully

Vaterials required -

3] I'mpty herbionde contamers heirng Fabels

) Sample Labels of s 1y pos of commercial herbicnds

WWW.BSCAGRISTUDY.ONLINE




Procedure :
e ——
Examine a few commercia] fte. -
{ . mercial herbigige containers and make 2 list of all typesol
information given on the Jahg|s.

Ohservations :
-_._._.——-_"_-__

Ihe student should noge (I, e ) '
e down the tlormation available on the labels against each item
in the following able.

" ’ e ! . femigde ]
jd IO S T - e
|Ll_h Chemical name L — "‘J_“——'-—————'———— ——d B 4{ - ]
2 TCommonname __If“‘ e ———r——— ————— S S — J_
;.'_:‘v__::'lradc_nnme T T—— __TI —— i . —
4 Manulacwrers address T —— |
. I

5 | Percentage of active ineredients

|
|

I 0 _—

' Percentage of carrier. fillor and ‘
J |

| Cadjpuvant

7 Different between different I e
| i products contaming the same : i ‘
Cactive sub-gradient ! I
8 Net content. it ciy en - [ ' R = _—ﬁ| -
_-' 9 .'_I reatment for accidental S = T ) i e
| CALPOSLEC OF paisanine :
B Date o manutacture
I Date of expin
12 Misuse '\lii[t.'lﬂk'l'”:?r:_l”_\ F _ 1
R Direction tor 1;)--L'.‘ﬂ‘-"“‘1'\ | - _ "
S— — ) ! = {
il Storage and disposal of'the i |
product. it any
Is 7 Warrany sarement. ifamy I
L _ E {
1o Precautionary <tatement if any | |
17 Name ol the craps lor which the |
herbicide i recommended
X Am th ' "
o Dates
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PU'I‘A'I'ION Or HERBICIDE DOSES

‘tﬁﬂ <) To Know weigly ol commereig product re

ii) To know quantity of formul

quired per hecrare,
ated herbicige

required per unit area
iii) To know quantity of formu]

ated herbicide required per liter water
-, 1eation 1< ot T T - £ . ~ HI J 1
Rate of application is the amouny of active ingredient or acid equivalent of a herbicide applied
per unit area. [Uis usually viven in e ofKe i or a.e. ha!
_ Rate ol application ol kg ai / ha
1) Quantity ol herbicide required keha = e x 100

Percentage content of a.i, m the product

vample :- Find out the quantity of atrataf weuable powder to be spraved in sugarcane of an

\\

area of one ha. I (11 the rate of application is 2 ke aifha. and percentage of a.i. in the product i
i s

30. Thus the quantity of awatal required /ha

answer - Atratal required forone ha sugarcane = 5 Ke.
: .
/ﬁ;nplv o | -
jon i aper 1o “in 10 hae o swheat crop (a) 2.
Which one of the herbicide formulation is cheaper to apply in 10 ha D

ne s ith 3 ai live 1 he
1 lire and 2 4-D amine salt with 300 ¢m ai.
4-d ester with 400 om ai e and (b) 2. 4-1) amine

} - - P Iy ‘ot al
i (173 Lo ester o and 0.3 Ke amine ha, Tho cosi
recommended doses of application are L3 R esta
o Cruest dos S _
I sirrees Re 357hare
a vy ) I\" ‘:11I|IIIL' ;i"[(l. A M AR T L l

commercianl mareriil ot
Nolution : l

i . o necded for 10 ha
m'ut;li active ingredient for ester e de

10N 0.25 - 2.5 ke ester.

16 ke present in 100 lis.

th

100 x 2.

6231 Commercial estet

- 15« S0 = Rs
Costof 623 Ester = 0.2 N

i ror 10
h | ) ,n----:‘,.'.'\'-.‘! O
M Tory! ety o poredient Tor anune

s 0 S S0 Re ouiiy
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& 1 SEn
Y ke nmercial product

50
Cost of 10 kg amine = 10 x 35 = R 35¢)
answer @ Ester formule

aton 1s cheaper 1l .
15 cheaper than the amine formulation.

m‘l’lc 3@ Find out quantity of Alachlor needed o spravin 10 |
i 1 % i e ..E
1) Recommended dose = 0.5 ke ai/ha e S
o) )
2) P.Cobai commercial material is 50 94 o
Solution :

Rate of application ko a.i. /
) ‘ H " ation ke a.i. /he
Volume of alachlor needed " ha = cceeeeeeo . i B ha X100

0/ . e : .
o content of ot in commercial material

0.3

Ihe quantity ol alachlor needed for | ha, = ————---- x 100 =1 htre / ha
50

Me quantity ol alachlor needed for 10 ha = 1051 = 101

Assienment: Find out quantity of simazine wettable powder 1o be sprayed inone hectare area ir
Iy Rate of application = 3 kv ai‘ha
Ty Active ingredient - 3G %

1) Quantity of formul: ated herbicide required per unit are:
Table Quantitics ol formulated herbicide required per_unit area at different rates and

active in eradients.

Active ineredient Rate Quantin (o mil) ol tormudated product pere  arca
_ ("u) (he o ha )

. I'm 1) m T m T m
20 (.3 0.25 23 230 S0

|.;:| ()50 S0 0.0 SO0
2 (3 0.20 ANy 20.0 MRS
I ~ i —

1.;| 040 40 0.0 1000

» 1
33 ()3 ”1-]: |_-1>: 14,50 ‘w‘,”
(86 2.80 28,04 NGLD

40 z 0.125 L3 1.0 -3.0
(> 1 3() Y 3() 5,00 s
0 (h2:
0.3 e Y () 2000 RUAY
1.0 0.0 -
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Quﬂl“mcs of formulated herbicide - R
Per unit area dle ol application o f
Assignments Suppose percent:

Jfai 1 ke (1000 )/ ha. Caley]

w l”. {)1 dl . ici

Fy _ and the rate of application
ate quantity of formuyl

ated herbicide for 1000 {m2) area.

-
%ll‘l"'i”“ of formulate hicide
w Ous ed herbicide er litre water

antities ol tormulated herbicide roar. .. .
Qu ¢ werbicide required per litre water ar differen ates of ai. assumine
S . Ll ». 1 P Iy -
Si‘”‘;[_\' \'UIUInL‘ (]t :‘n“ ] ]];[-l 1S ei\acll i” [ahll," ‘ =

—I‘.’\[;].r‘ N -.] K M1 ey e
» Quantities of tormulated herbicide per hitre of water

T Active ing:'cdicnl —RhE T S— _
_ antiy (¢ ot ml) of formulated
R (“..,]— e (ke i ha-1) product litre of water
20 0.3 _ e — = TS —
I 10.0
ks 0.5 4.0
1.0 0
33 (0.3 286
1.0 372
40 03 AR
(L S.00
S() (3 2.0
10 4.00
Quamtities of formulated herbicide = Rate ol application of I‘*“h' _______________________
Ill-‘l hoe watee T ‘ -._”-,|'l-!l—1-l_||_.-I_I_-I."_'-h-:;”"'l"‘I N ovaligre et awater nsed per

> . oy O per e water
1'““"]“" = Work ou '.|H:!i1li;*. of Alachlor 30 | l. P

. L (s SR IH
17 Rate ol -_lI,Phl':lHHH of at - l]l e
M) Volume of water seed - 300 fre i
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PARTS PER MILLION (Prmy ;.

It refers to the . o
the o of parts by weight or volume of a constituent in 1.000.000 parts of

final mixturc. by weip , - -
- ehton volume. Ihe stated concentration should tell whether, PPM s

weasured by weijg : - _ : i
mes ) ght or volume for herbicidal purposes. 1t usually refers to a given weight of a

chemical in a given volume of spray
. 11 0

PPM

darcent =
Percent I[Hll}r -PPM = percent x 10.000
000

l'—-"ﬂ';}l”!‘—' = 1) Express the concentration of solution in ppm if 3.3 ke of simazine is mixed with
S00 e water, )

2) Find out the quantity of 2.4 D amine. 50% WP and water needed lor spraying 3 ha of wheat
crop with a solution of 6000 ppm. The recommended dose is 0.25 ke ai‘ha.
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EXERCISE NO.14

EQUIPMENTS USED FOR HERBICIDE APPLICATION AND CALIBRATION.
DEMONSTRATION OF METHODS OF HERBICIDE APPLICATION

L_/e)ﬁct - To know various equipments required for herbicide application and its calibration.

HERBICIDE APPLIANCES
Generally herbicides are applied in the form of solution or granules. Spraying is the
most common methad of application of herbicides formulated as wettable powders.
emulsifiable concentrates and solution concentrates. When herbicides are formulated as granules

. they are applied by hand or with the help of granular applicator.

/”ﬁ’]f(.fl'hit‘illcs spraying :

Herbicides are mixed with suitable carrier to facilitate uniform distribution and ever
coverage over the area to be treated. Herbicides sprayers are ol two fypes hand operatec!

spravers and power driven spravers. Depending on the volume of discharge ol the spray Huicd

per unit time are classified as high volume and low volume sprayers.

.,h‘m:m(l operated sprayers

1. Knapsack sprayers:
The hyvdreaulic knapsack sprayer with a capacity ol 10 to 13 litres is the most usetul anel

widelhy geed sprver i Indio o hestende apphicauon,

2. Poenmiantic or compressed sprayer:
Fhese pumps Toree air into an antieht tink containing the spray liquid. The air pressure

moves the sprany liguisd into the nozzle where it gets atomized before leaving the spravers as fin ¢

sSpray.
3, Foot sprayers (=Pedal Pump Sprayers)

The foot spraver is very popular in many developing countries for the application of

herhicides on comparatively kg holdings. The pump lever of a toot sprayer has a pedal. The

lever is comveniently worked wiih fool, The spraver has provision for 1-2 Jong delivers hose .

o
ol

cach fitted with cither a lanee 16 nozzles boom. A pedal pump sprayer usces an en e
s tanh throueh an inthe pine fitted with @ sieve at its sucking end. It develops osnned
ressate 0F 17-21 K em-2 and its ouu with une fanee is abaut 1 ha per day of 8 Botes

ace ot e
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,ca/ﬁ'aclor powered sprayers |
e of 1.4-2.8 kg cm-2. Ihese axe
Tractor mounted sprayers work under a spray pressurc of 1.4-2.8 kg

: . . lieide eatjon equipmen s
fitted with muln nozzle booms which make them very useful herbicide applicatit iy

for the large holding farmers. Other advantages of tructor-run sprayers include high uniformity
of the spray and utilization of the tractor duriny idle time.
MAJOR COMPONENTS OF SPRAYLERS

I'he important components of a sprayer are (1) pump (ii) power source (iii) tank (V)

pressure gauge and (v) pressure regulator.

(i) Pump
Any spray liquid must be atomized before it leaves the spray nozzle. A pump proy ides
the necessary pressure for this purpose.
(ii) source of power
source of power is needed 1o run the sprayer punmps. This source ol power may be ()
manual (b) taction (¢) motor or () tractor and airera ft engines.
(ifi) Spray tank
A spraver have either a built in tank or separate tank to carry the spray liquid. The tamk
should be large enough to avoid frequent relilling bui at the same time - not unwieldiy o carmry
Depending upon the Kind of spraver. the tank size varies trom 10-13 0 2230 liwes a nd
cometimes even more. A tank is provided with a large opening. fitted with strainer and cap 1o £ill
the spray liquid. Small tank opening ean make filling and cleanine of the tank difheaie
(iIv) Agitator
Most spray tanks carn an agitator. ltmay be cither & mechameal or hvdravhe npe The
agitator heeps the spray liquid components in homouaencous mixture
(v) 'ressure gauee and pressure requlator:
is veneriatly provided o poser sprayer. Tractor mounted spravers work under 1 spra
pressure of T4 10 2.8 ke em “Optimum pressure in case of knapsack sprayer to be main taired
0.7 ke em-2 0 3.00 ke em -
Sprayer calibration
vecurate calibratton of a spraver is essenital ol berbicides  are 1o be tsed satdy and
ctfectively. A sublethal dose of spray will fail to eive satistactory control of weeds, Ap ocerdose

Wil increise costs hestdes atteetine the crop or resubimng i secumulation of toxic residieg mn the
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o _ - - s a carricr 18 10
The objective of calibrating any sprayer wilizing a liguid (water) as

. o~ . s s s volume of
uniformly distribute herbicide over a given arca and to determine and adjust the

! 1 di o aiven set of condition. Proper
carrier so that the sprayer will discharge to a known area under a given set ol condition p

. . & ' . . - N P s terhicides.
sprayer calibration is essential for the application of the correct amount of herbicide:
Achievement of a desired application rate is governed by :

1. Type of nozzle used

I

size of the nozzle orifice

ad

spray pressure used

4. spraying speed

th

viscosity of the spray liquid
1. Nozzles

Nozzles break the pressurized spray. Solution into droplets for application to the target.
The function of the nozzle is to aceelerate and disintegrate the flow of spray liqud passing
through it into droplets to form a spray.

In herbicide use. cieht Kinds of nozzles are common. these are as -

1) Flat fan 2) Sohd cone

3) Hollow cone 4y Flood jet dellector
3) Triple action 6) Low volume

7y Centrifugal and $) Blast nozzles.

() cone tvpe : In the cone npe nozzle. the liquid is force through one or more tanee ntial o
helical passites et swink chamber throueh which the Tigquid passes 1 cirenbie catiec at .w
hich rotatonal veloeiny emerees from an air core witlhim the oritice and awrrl chumber. The
liquid emerges from the onfice as @ hollow cone.

In the case of a solid cone nozzte. the liquid also passes centrally through thenozzle 1o
(11 the air space. Cone nozzles are widely used for inseeticide and fungicide applicaton 218 also
for spot application of post-emergence herbicides
() Fan and deflector type :

Herbicide spraying is mostly done with fan and flooding or detlector 1y pe nozzes as thew
produce a more even distribution of spray and unitorm coverage than the cone spray Uies.

In the case of tan nozzle the tip has a lenticular or rectangular oritice behind hich twe
areams of lauid meet because of the shape o the hore. Fan nozzles are ideal f g ing

abicides o tlat surfaces and lor band sprayime m row cropes,
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eflec Sole. a i " liguid
In the deflector nozzle also known as {looding. anvil or impacl nozzle, a jel of iq

e . : . incidence
passes through a relatively large orifice and strikes a smooth surface at a high angle of incider
1o form a fan shaped spray patiern

2. Size of the nozzle orifice

I'he nozzle orifice should be optimum so that the spray neither delivers coarse droplets
nor the droplets escape in the form a mist or fog. crating a drift hazard. Select jon of optimum
oo le fice I .

nozzle orifice (WFN 62) delivers a Lood spray without any drift.

Table : Floodjet Nozzle Ratine at different pressures

M wimeprlo = % = - - . H

Nozzle | S p.s.i. [ 10 p.s.i. ! 15 p.s.i. i

code No. Discharge spray || Discharge spray t Discharge spray ‘

- _ | 1

WFEN per Min. Angle | per Min. Angle 'l per Min. Angle {

in ml. ’_ in" _1 inml. | in” 1 in ml. in’ i

5 - - t+—t—t : B

___4 — | ] 1 i . i

40 350 | 30 1 430 | a0 330 50 :

[ I 2 N S0 0

| 62 | 900 | S0 L1230 93 1300 105 :

) | | e P S S— l __
| 78 \ 1480 100 b 2040 | - >

e p— | R

3. Spray pressure used :

When the delivery pressure is low. the liquid escapes from the nozzle tip as ligid Alm.
which. when expands forms droplets at the outer edge. Al hieh pressure. the dropleissscape in
the form ol 2 mist vr fog creaiing o driit Bazards b or proper spraving usmy detlector nezies. the
hand operated Knapsack sprayer should mainizined o pressure of 10 o 13 pounds per saare inch

(0.7 10 1.05 kefem?2)
4. Walking speced :-

Increasing walking speed decreases the discharge of spray and some 1Hes it auses an
uneven distribution of herbicide in the soil. A steady speed of walking helps ineven i bution

and uniform coverage of the chemical.
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3. Viscosity of the spray liquid :
S . . enrlace 1ensiore
The droplets from the nozzle will be smaller in size il the liquid has low surface 11

ia . oreater the
_‘md die ret[l“rld \.01[“]]5 ol :-:pra}' solution oa g}\'en area 18 larae. COIIVCI’SC]}'_ the grLdlLr th
viscosity lesser the carrier applied.

Calibration of a sprayer

The process 1o find oul the exact quantity of carricr (water) required for spraying a given
arca under a set of conditions is called “calibration”. Calibration ol a sprayer is a must for
spraying herbicide in the field. Calibration can be done by filling a known quantity of water into
the sprayer and spraying it over a measured area.

The quantity of the water required for spraying a given area can be calculated by using
the following lormula,

(V1-V2)

Where

O = Quantity of water required for area to be sprayed (litres)
V1 = quantity of water taken inttally

V2= quantity of water remained alter spraying

A = Arca to be spraved m2

a — measured area spraved m2

I 100m is cos ered while spraving solution of 3 e V-V 2) with swath width of 0wy oluene
required ha -1 s

R LUV
100~ 1
[he area covered per hour can he caleulated as shown under -
Watlking speed (kmhr) o hmes spray width tm)
\rea (hayhr - ===-mm=mmsmmmmmmmmmmes 7o
I or example. 117a person walkine at T hm b covering o swath of 0.6 m wide. the are
covered hris

RN ER

0O.06 hi
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area covered i one day (8 hrs) = 0,06 x 5 - 4o 1
A48 ha/ day

s rate. it will take 16 hr 40 114
. Mo cover an area of one hectare. At a spray discharge rat¢ of

A spray volume of 500 litr

30 litres/hr. it would require
3 es/ha,

('ILA\N UIIE 4’\ !'I’I_-I (.-.'\-[.()I{S
2 -

Most herbicide op ; . .
¢ granule applicators use aravity flow svstem with a rotaung

; Granular ¢ 1Calors cone < . . :
agitator. ALl " applicators consists of hopper in which the granules are placed. a rotating

ree deviee 1o vet broadeastinu o ) ; )
disc device S adeastig application pattern., a hu'{g exible discharee tibe with nozzle at

(he distance and a hinger controlled mechanism for reeulating the Now of eranules. By rotating
the handles. the granules are released in 10 1ube through exit hole of the hopper. The applicators
are made up ol plastic and have a capacity of 1 1o 10 ke,

Calibration of Granule Applicators :

Calibration of Granule applicators comprises the following steps.

(1) Read the container label caretully 10 determine the application rate and particle size ol the
sranules.

(2) Adjust dehvery openings on the applicators at approximate setting and fill the hepper with
eranules 1o be apphed.

(3) Set ground speed as it will operate in the field.

() Tic some stitable container under cach delivery o the applicitor. Operide the wit over
measured arcin simulating actual application.

(3) Accurately weigh the granules delivered by the outlets.

(6) Caleulate the apphication rate of granules as -

Granules collected after the testrun (in ke) x 10.000

yrea covered intestrun (insqm)

hould 1l I differ from the desired. recalibrate after adjusting the oriice plates
Should the result o [} !
and or the eround ‘~1‘cx_‘al_ il satstacton.

WWW.BSCAGRISTUDY.ONLINE




('.‘ulculzllinn :

. . g . - - 2 o~ q ’

1y Findoul area spra}-‘cd by a (ull tank if (he volume of tank 18 225 litres and ratc of spray /
ha is 200 htres

¢ of liquid required 10 be spray i one hectare (water)

2) Calculate volum
1) (v1) Quantity ol water taken in tank — 13 lit.
i) (v2) Quantity of water lehi alter spraying - 5 It
_10000m”

i) (A) Arealo be Si‘i]‘zl}'r.‘d Lmj] -
2y 180w

iv) (a) measured arca sprayed (0

Find out the discharge of a spraxet from the following.

3)
(1) Distance spread (length) = 200 metres
(11) Width of spray s¥ ath 1.00 metres
i) Water required to elill = Slites

red (M)

Discharge © T
Width sprayed (m) N Jength cove

i) Draw a weil labeled diagram of different types of spray pump and Nozzle.
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DEMONSTRATIONS OF METIIODS OF HERBICIDE APPLICATION

The methods of applications of herbic . i
. applications of herbicides are decides largely by their mode of action on
Aeds & selecuvity of crops. Envir . . T
weeds & v of crops. Environment factors. convenience & cost & other important pomnts
e considered in decidi s eia e ] !
to be ¢ ceiding upon a proper method of application of herbicide. [he important

o [ o . ~ I
methods of application of herbicides to cropped & non cropped lands are as follows.

Mtlmds for soil applicati Y ers Lo e g v 1
application. (Pre planting or pre-emergence application)

Iy Surface application

2) Sub surface or soil injection method.
3) Band method

4) Soil fumigants applications methods.

{yg'lhmls of application of herbicide to folinge. (Post emergence application)

1y Broadcastng or blanket apphications
2y directed spraving

3) protected spraying

1) spot treaument.

X Other methods of applications :

1) Jar methad

21 Wiy box method

1) Herbieidal mutching

(A) Methods for soil :1])p|ic;1lim|s -

tive herbicides are commonly applicd 10 surtacest the soil

() Surface application - sotl ace

where they many be cither left undisturbed or incorporated into the soil physicily . When
lett on the soil surface the ;1p|1|ictl herbicides should be able to moeve into uppe 2. 3-4 em
of <oil. under the influence of rain or irmgation. where it kills the verminating  wweeds.
ALichlon }u'ﬂi‘-.‘ic'nh:ur & linuron are commodn surface applicd herbicide in crop racd uetion
| h-;'_\ are not Ph_\*it‘ﬂli.\ 1;‘:\;\";5‘-01‘:Hc\1 n sl as I l't.‘l.iUL'C:« l|1L‘il‘ L‘1l|~1k'.1l..'ﬂ("\" p['. ‘l:'lL"‘l_\ as a
e volume of sail But somie cotl applicd herbicid 1210 (3
resuli of their dilutgion in s colume wf suil. But son "l -

‘, IN_] l “_‘ ‘ "1 .Lr._lllt_ S s aipldzine. Araziw Diatlate and Fristhice often bge 1 trom

Cat ey deptit ot ol
then neh ‘|!-_':-1']‘.\-..-;1l1ut'.1r1.-.1_. c. Uy
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b) Subsurface Layering: - . _ .
(®) 2: - Application of herbicides beneath the soil surface of soil acti g

herbicides by means ¢ o . ‘ .
- of special equipments to provide a layer of herbicides for treatl ng
the soil at a specified de T .

I d depth. The most important herbicides applied by surface meth od
are cvcloate n sugerbeat & o A
‘ gerbeat & Butylate in Tobacco, These herbicides are sprayed about 7.3

- 10 cm. beneath the soi
¢ soil surface wi ' i
il surface with the help of specially designed equipments

(c) Band method - Application of herbicide (o a strip over or along crop row in continuous
band. Band application of herbicides is primainly a cost saving device. Since it reduces
the quantity of herbicide needed to treat a siven area in the ratio of the band width 1o rew
width €., = A 30em wide band of herbicide applied over crop rows that were spaced 90
em. apart. will require 1730f the quantity of herbicide needed for its application by
broadeasting method. Usually 30-35 em. band in desired to ensure control of weeds
along the rows.

(d) Seil fumigants application method:- This depends upon the nature of soil fumigant . It

can be applicd cither by injection method e.¢. Chloro-Picrin. under scaled plastic cover

method e.g. methyl bromide & surface application mehods ¢.g. metham.

(B) Foliage application :-

1) Broadeasting / Blanket application - it is uniform application of herbicide tostand Ing

crop without any consideration to location ol crop plants. This method of applicatiora off

herbicide is also called over the top treatment. IF is practiced for applyire e hly

wlective herbicide in canding crop. e - L0 i wheat, MOPB i Paa, Y a-DiB in

[ucern. I')'-.11'/;11u|'.ap-.,-r_h_\‘l ( larua Super) 1 Sovbean.

bicide is “|3|-.1'|u-1 o particular w ceds or 10 soil in such anunne 1ras

M) Direct s[n';n'ing' - Het

LSt minimal contac By this method most ol theherhicide
o ensure it L .

i with desirable pl;mls_

pry all on the W ecds and only o mintmum quilmil_\ ot herbicidal spray welthe bases
by 4 widd ‘ -

“er ; is saves the crop pl:!nlh' from herbicidiinpurs &
. o o leaves s rop p\.mln. [fus s :
and tew lowel [eaves i
i octed spray s :k'.nplud with herbicides that are L-ml>
i . : A | ‘wLIil”\‘ nl!lLLlL.Ll Spri
HHPIU\L'_\ \\LLLI I\iH A

sarthy selective 10 the treated crops-

n this methad -1111~.|i-;;uinn ol herbicide. non selective opieades
-In 1% ]

3) !’l'*llwlt-tl .\pt'n\'in;’:

¢ applied in standing

]

b oorn imentals alte phy sivally covenis the g -1 redt
crop and ok _ _
1 T 1 his 111\.'1.[]\1\1 I el T FENSIERR !”:—!h A [ VWade
Yo 11 lcii vicebald L S

VS with paistiv L -
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' C 5 ¢ 1 the eal g i N . - ments Or
row crops only. 1F'the soil condition do not permit usc of inter cultivation imple men

ual labour for weed; :
mat ur for weeding, this method can be followed.

4) Spot treatment :- Application of herbicide 10 « limited arca such as small patehes of
clumps ol serious perennial weeds or weeds which were not controlled by previous
cultivation or herbicide application. The object of spot_ treatment in crop tield 10 avoid

herbicide injury to crop plants. where as in non-cropped area it SCrves UNEICCeSSAry

wastage of toxicants in vacam spaces

(¢) Other methods of application :-

1) Jar_method - This method is suitable lor treating decprooted herbaceous p-_'rcnuml
weeds growing under condition of extreme drought, The method comprises (@) Filling of
olass jar with an appropriate herbicide soluwtion such as 1% Arsenic solution and (b)y Bending

plant tops mto their mouths. Under dry stess of water deficiency the shoots suck herbicide

solution from jar & Kills the weeds completely.

7) Was-box methad :- Terbicide laden soft wax box are available that can he dragged

above the height of crop plant to rub against tall weeds. In this process some Wax contaimning
oxicants is left on the shoots 1o effect phototoxicity. 2. 4-D is applied successiully by this

method tor controlling certain tall growing broad leaved weeds in sovabean & fawns,

3) Herbicide mulehing - Cloth impregnated with weed killers have been developed. Tis cut

w11t the area e be trested & cither anchored m places ol surfice o covered withy @ ihn

laver of soil. Rain o Lriention water transferred the herbicide 1o provnd.  the viath
decomposes before the cnd of crowing season.
Assignment -
I Draw well labeled diagram of ditterent methods of herbicide application..
2. Demonstrate the followmg methods on college tield
1) Surfuce application
H] Band .\[L'lh“l!
i) Blanket applicanon
V) Spot treatment

s, o e difTerent methods denonstiated,
Y. Caleulate tabour unit i borJdithe

WWW.BSCAGRISTUDY.ONLINE




EXERCISE NO.15 - i

5TUDY OF PHYTOTOXICITY SYMPTOMS OF HERBICIDE IN DIFFERENT CROPS

Object :- To study toxicity symptoms of herbicide in different crops.

Sometimes herbicides are found to be carried over from one crop season o the
next. however. it occws in a few cases only. Sensitive crops in rotation are found to be
damaged and in some cases the stand of the succeeding crop is found to be low or it is
completely lost. For example application of atrazine and simazine in maize causes
toxicity 1o cereals. soybean. cucumber and cotton. In pu(ld} Butachlor as well as

thiobencarb appear promising though they exhibit phytoxiciy causing stand reduction.

SUSCEPTIBILITY OF CROPS TO CERTAIN HERBICIDES
lebicides | e
- _ S S
Barban Oat. nne
¢ hiorbromuron Sugai beet. cole crops. cucurbits. tomato. okra. rice
Chloroxuron Sugar beet. cole crops.
2. 4-D (amine) Dicot plants
2 4-DEP ttalone) Cotton tobacco. lomato. onLon. arapes
Dicamba Sovbean.  beans. small  assded  leaumes. arnamentals.
Dimaoseh vegctahics
Pleneturon Craciferous crops
Iluoroditen Sugar heel. cale crops. ¢ aeurbits, bringal.
\letribuzine Suear beet. cucurbits. tomato. alfalia

Quoar beet. cole crops. cruciferous  crops.  onion. pea.

Nepatalam cunflower. swect-poto. cotton and spinach
Picloram Sugar beet. tomato. spinich

Propazine Broad leaved plants exeept crucilerous crops
Nimazine Sugar bevt. s cectables

A Suaar hevt coctables. obaceo

Cereals anad miliets
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Toxic

[ Wheat

e ————

e T
Crop Herbicide Dose
=S (kg/ha)
Sunflower I'rifluralin “T—‘{‘IO 35
\;}_u:;“ 2 .4 I) Nﬂ s _‘_‘-“ 8
_»-"""—-_._.- _-li -) - = .
i 2.4 D amine 08
e e e .
i 2.4 Dester 0.8
B e . —_———e .
\aize Alrazine l 50
-—"-'-_-_-_-'___-_ - - .-:-._ . - M— - _1_—— - —
i Simazine , 3.0
- | ] 5.
— T e
A IS
“eotton ' Diwron 2040
| S —— o o
| 1 i.
o A o
[ Rice | Ox flourten '.
I e e
ll " Bentazone |
| snr_gjmm CAwazine v 13

|

Study of phytotoxicity symptoms of 2.4-D and Atrazine in cotton

Procedure :-

Greengram

|
-
|

|
- .
\ Wheat o

qucccc(hn" crop

Nontox1ic

" 1--_

|
l,Coutm
] i (_:(-;llm‘l

i L 0 ilon

-

| Field beans

er\ pea

and

« Till the carthan pots with soil Or prepared a seed bedol2mx2m

e Souw the sceds of cotton and soyhean in

o Apphy ditierent coneciiraiio i B SR IRT

Observations:
e Observe tONICIHY  shmpleiis

respectively.

4-1)

L
ol 2

wl \razing

and  Atrasine

pots or on seed bed.

i cotton and

on

coll

sovhean

son Bean respeetis el

on and soyban plant
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EXERCISE NO.16

HANDLING AN
DSTORAGE of FUNGICIDES AND AGROCHEMIICALS
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EXERCISE NO.17

PREPARATloN OF BORDEAUX MIXTURE AND BORDEAUX PASTEAND FUNGICIDES

GOLUTIONS

. To know the methodology of preparation of fresh fungicides from copper
Obje™™ _ jjphate/copper carbonate.

Most of the fungicides in use are commercially avallable as wettable powders and
muisifiable concentrates and few as seed dressers. However, SOMe of the fungicides are 10
e p:epared freshly every time as commercial formulations are not usually available.
orcover, the fungicides, which are unstable and loose the efficacy in storage aré usually
prf;pared freshly and applied o the crops. Some of the fungicides, which are most commonly

prepared are given below.

b

4, Bordeaux mixture

In 1882, Millardet in France (Bordeaux University) accidentally observed the efficacy of
(e mixture of copper sulphate and lime against the downy mildew of grapes caused by
plasmopara viticola. When copper sulphate was mixed with lime suspension, it effectively
diecked the disecase incidence. The mixture of copper sulphate and lime was named as
Bouillie Bordelaise” (Bordeaux mixture). The original formula developed by Millardet contains
sbs of CuSO4 + 5 Ibs of lime + 50 gallons of water. The chemistry of Bordeaux mixture is
complex and the suggested reaction is: CusSO. + Ca (OH), Cu(OH)2 + CaSO04

The ultimate mixture contains a gelatinous precipitate of copper hydroxide and calcium
sulphate, which is usually sky blue in colour. Cupric hydroxide is the active principle and is

foxic to fungal spores.
In metric system, to prepare one per cent Bordeaux mixture the following procedure is

adopted:
One kg of copper sulphate is powdered and dissolved in 50 litres of water. Similarly,
one kg of quick iime s dissolved in another 50 litres of water. Then, copper sulphate sdution is

slowly added to lime solution with constant stirring cf alternatively, both the solutions may be

poured simultaneously 10 @ third container and mixed well.

The ratio of copper sulphate to lime solution determines the pH of the mixtye. The
— prepared i the above gaid ratio gives neL'ttrlal or alkalipe mixture. If the qualily c‘)f the
used lime is inferior, the mixture may become 8CId|C.. If the mixture is acidic, it contiins fr
copper which is highly phytotoxic resulting in SFOFChIﬂQ _Df the plants. Therefore, it § hi :ie
essential 1o test the presence Of free copper in the .mlxture before application. Tt ghly
several methods to test the neutrality of the mixture, which are indicated below: SFE AR

y  Field Test: Dip a well polished knife or @ ;igklg in the mixture for few minutes | )
rusty deposit appsars on the knife/sickle, i indicates the acidic nature of th - lre ddish
’ € mixyre,
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j) Litmus paper test: The colour of blue litmus paper must not change when dipped in the
mixture. If it changes to red, indicates acidic pH.

iiy pH paper test : If the paper is dipped in the mixture, it should show neutral pH on the
colour indicator sirip.

Chemical test: A few drops of the mixture are added into a test tube containing 5 ml of

10% potassium ferrocyanide. If red precipitale appe.s, it indicates the acidic nalure of
the mixture. '

If the prepared mixture is in the acidic range, it can be brought to neutral or near
alkaline condition by adding some more lime solution into the mixture.

Bordeaux mixture preparation is cumbersome and the following precautions are needed
during preparation and application.

i)  The solution should be prepared in earthen, wooden, or plastic vessels. Avoid using
metal containers for the preparation, as it is corrosive to metallic vessels.

i)

Bordeaux mixture should be prepared fresh every lime before spraying. In case, the
mixture has 1o be stored for a short time or a day, jaggery can be added @ 100kg/100
litres of the mixture.

Merits of Bordeaux mixture

1. Itis used in controlling wide variety of diseases, e.g., downy mildew, and anthracnose of
grapes, betel vine wilt, 1ate blight of potato, elc.

2. ltis relative cheap.

3. Itis having natural tenacity
4. Safety to handle

Demerits of Bordeaux mixture

1. Itis troublesome to prepare

It has corroding action on metaliic containers and spraying equipments.
It stains the frits and reduces the market value.

Deteriorates on standing / storage.

It is phototoxic on cerlain crops like apples, peaches, etc.
Tendency to delay the ripening of fruits.
ordeaux paste

L

o RS A i sl

2.

o

Bordeaux paste consists of same constituents as that of Bordeaux mixture, bulit is in
the form of a paste as the quantity of water used is too little. | is nothing but 10 psr cent

Bordeaux mixture and is prepared by mixing 1 kg of copper sulphate and 1 ka of lims in 10
litres of water. The method of mixing solution is simila " )

. r 1o that of Bordeaux rixture |t is a
~.'I.'0u.nc1 dresser and used 1o protect the wounded portions, cut ends of trees etc. ;g ainst
the infection by fungal pathogens. Q

WWW.BSCAGRISTUDY.ONLINE




3, Cheshunt compound

Bewley suggested this compound in 1921. It is & mixture of 2 parts of finely ground
copper sulphate and 11 parts of ammonium carbonate. Both ingredients are powdered and
theroughly mixed and dry mixture is stored in an airtight container for 24 hours before
using, as it looses NHj and becomes less effective. Thirty g of mixture is dissolved in little
quantity of hot water and volume is made un to 10 lire. ..th cold water. It is used to drench

nursery beds for control of "‘Damping off “t. oses. Usually 30 g in a litre of water is used
for soil drenching lo manage soil boriie diseases.

4. Chaubattia paste:

This paste was developed at the Government Fruit Research Station, Chaubattia, in the

district of Almora of the Uttar Pradesh. It is prepared by mixing copper carbonate (800 gm)
and red lead (800 gm) in 1 litre of |

anolin or raw linseed oil. These are mixed in some glass

or chinaware pot. This was developed as a wound dressing fungicide to be applied to
pruned parts of

apple, pear, and peach trees for the control of diseases like stem-black
(Coniothecium chomatosporum), stem-brown (Botryosphaeria ribis), pink disease

(Corticium salmonicolor), and stem canker (Monochaetia mali) of apple and pear, and collar
ot (Rosellinia sp.)

of apple, peaches, apricots, and plums. The paste has the advantage
that it is not washed off easily by rain hence, advocated in high rainfall areas.

Exercise:

1. Prepare Bordeaux mixture 0.5 and 1.0 per cent concentration, test their pH by various
methods and use for control of any severe fungal disease appearing on important crop
and record the observations.

Prepare Bordeaux pasle and Chaubtatiia pasie and use them as wound dessing

funaicides or apoly on diseasaed portions of aummosis or stem bleeding of citrus,

mMango. coconut, casnew, eic. and note the disease contiol.

3. Prepare Cheshunt compound and use it for controlling the damping off of seedings in
the nursery. :
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EXERCISE NO.18
v FUNGICIDES ]
METHODS OF .r\l‘l‘Ll(‘.-\'i'iO-.‘w N F U.’"\(.I{_.IIJFS
{Foliar a p“nc.ilnw}

neicides on the foliage of
Jdeides on the fohag
Object: To know about different methods of anpiication ol [ungic

plants.
lion at the correet dose and al the

Proper sciection ol a fungicide and its applica e
qsc. In the applic ation

proper ime are essential for the elfective ¢ management ol plant dise . dient
- dere the active Ingredic
method. the Tungicide is delivered to the taree (plant parts) W here the actt ©
acls,
P : : ; e ol the host part diseased
Ihe fungicidal apphcation varies according 1o the nature ol the host part disci

and nature of survival and spread of the pathogen.

Foliar application
1. Spraying

This is the universal method to apply iungicides on the [oliage. Spraying of
luneicides is done on leaves. stems. inflorescence and [ruits. Spraying gives betier
coverage on the plant surface. Loss due to drift and pollution risk is very less. Ithas long
residual effect. Spraving can be done at refatively high wind velocities. Spraying leads 1o
less hazards to the operators than dusting. Wettable  powders and emulsi fiable
concentrales arc commaonly used for preparing spray solutions. ‘The most common
diluent or carrier is water. The dispersion of the spray is usually achieved by its passage
under pressure through noszle of the sprayer. The amount of spray solution Iu]uucd for a
hectare of land depends on lac naias ol vreos e rreaicd. For Ueos and sRErgbha, mogd
amount of spray solutioin is required. Dupending on the volume of fluid used I'nr
caverage. 1he sprays are categarized inta nieh velume. medinm volume. very low voiume
and ultra low volume (LITV )

The ~.|na\mu is done with the help ol knapsack. power sprayer. T1TP, e,

| =
l. o Quantiy nl wpr..\ solution n.qum:d (litre /ha )
Type ol Spray !

A

(.rnuml EFOPS (}r'ch:n'd crops / l'rut's 'I

|

.l o S — S — LI — iy e i
' :.__1 volime | 700 ; 200 o _"1
' \i'..k fum volume -'“J'I-.] e A0 _ | -“3.(}'.5 10 1.-_’,(.]‘_1 E
I | Lo ‘.l?]llr'-lt'“ I | RICH T '--"”_ I“ -*_"--‘-'-‘u' sl '
\ery low volume 00 1o 225 | _‘:’:IJ L 330 |
i tow valime | 44 a0 |
|
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Preparation of spray slition
g are diluted with water and

able concentralcs
ol the fungicidal

A known quantity
s added and mixed.

1 .
Usually Wettable powders or emulsih

the resultant solution i
solution is used lor sprayi
is used Tor spraying.
I quantity of wale

yake the required
the morning OF 1

[ -
formula g .

tion is taken in a container o which a sma
cnnccmmlinn and

lll'l-c." BiE l“‘“i_"“(l quantity of water is added v 1
stirred well. [t is taken in the sprayer and applicd cither n ) the evening.
y leal surfuace (sugarcanc. rice.
solution) or sticker (1
1 ol the fungicide

ted discase 1S not

For craps. whic

ete) sr(n!:l.d\i:::L:t,r::f:15_311“55}' Jeal surface (banana) OF hair

mWlitre) is added o ;: oo (khedi soap 1} wlitier of spray

Slitulel ki fSeeigred h_l‘f‘bpm_\’ solution. The required concentration
pared. [Tt s less than the required concentration the targe

elfectively ¢
v controlled : e )
Generally the foll nd 1Tt is more. the chemical may cause p'nvmlnxicil\-' Lo the ¢rop.
i ) » followine concentrat) ) i i )
ng concentrations arc used for the management of plant discases.

Concentration Chemical reg uired per

Fungicide
onc litre of water

recommended
Propiconaz
azole S
“.U)“ 0 []:"[) l'l'l‘h"g_
Carbendazim 01"
A% oD
Mancozeb iy
{].'_ n ) 011
Copper oxyehloride 0.25% 2S5
e UL
Wettable sulphur 0.3%
370 3.0u

Requirement of Chemical
IFor sprayi » acre ol i
! or spraving one acre ol feld crop wencrally 200 hines of
res/ha s required. The requi & v 200 titres of spray sotition {39
a) | equired. The requirement ol chemical for this ar A e
concentration ol the soiution ’ o o | ‘
. ¢ he solution and number ol sprayings recommet fed. 1 b
spraying <20 ha of cr T . Rkt =s mended. Tle for inwa
vine crop arca with carbendazim (0.1%). the following s 1l : | -
). a is the calculations
1 ¢ ons

for the fungicide requirement.

Carbendazin 1 w/litre of water 0.19
. i
[enee. 300 o/300 litre of waler/ha 0.1%
For 2.0 Ix = '
or 2.0 ha. 2 8500 1ol water 1000 0/ 21 Tos
' LT B AT g
For o Spravs 1000w~ 2 2000 \ e

Hence. 2.0k S e R i
ce. 2.0 ke ol carhendazim s required Tor lwo sprays on wa |
> O Naarea.

it. Dusting,
Dusting requinres less L '
- tires less Tabhour tor the aper :
O T— | . i lor the nperation, Dusting covers ni
e i 1 ' - . * L= b bn SRR ARY |

SPre mng. ]’llhllhf__’ LlILI11.‘|IiL‘i11* are Tiehier - : e e 1M o l‘il\'
; weight and ther e
= R e s less risk of
S8 TSk ol

corrosion. Dusis are e all aen
in dre \pplu.d ol aerial [l ol lﬂ‘ml_ as un al
. dhun :.k.‘l'llili'i\ Ol S
2o ospraying. Dyey
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d when the plant

W carly hours in a day. Dust s
dew discases of different
are bellows

f:“‘:::: hi:l:'\ :[M':Ii:;j cl"“'f" the |1.u:~'l surfuce. Generally. L}ll.‘w‘-l'll'lg is practice
applied (a; 23 Luﬂ] dew or raindrops. [t 1s made durn

0253 Ke/ha, e.g. sulphur dust o control powdery
oved for the dustin

: . : mil
Crops in rainfe T
L L[I| RIREE IS s " .
T arcas. The equipments emp! 1¢ operation
. ary dusler . =
. v duster. motorized knapsach duster and airerall.
I(chrclstl:
I PI‘L‘ _o
: pare (.2 and 0.3 perc - .
and 0.3 per cent solutions ol copper oxvchloride for spray ing.

2 Py
2. Prepare 10( it \
) ppm streptomyein solution for spraying

SedeTr S W Py R A

T R
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Objeet: 1¢ knes abour d

1) Seed tircarment wig che

METHODS OF APPLICATION OF FUNGICIDES 1!

(Seed treatment and soil application)

sation of
ut ditferent methods of seed weatment and soil applicat

o
b
SR E R LS P TAL

micals

Fhe seed

~arried on
reatment with fungicides is essential since the pathogens are ¢

dlings
or i the seed. Sced treatiment protects the gennma“ng seeds and u;o\\«lll}:. sec o
; —_— . do
lrom soil-home pathogens Seed (reatment is an effective and economic metho fi
CeEER ccl
discase control. Seed treatment s therapeutic when it kills pathogens that in

) S
cmbryos. cotviedons o endosperms under the seed coat. eradicative when it Kill

. D
pathogens that contaminate sced surfaces and protective when it prevents penetration

ol soil-horne pathogens into the seedlings.

Using Tungicides on seed is ane of the most efficient and cconomical method.
Seed treatmont chiemicnls miy he seed disinlectant or sced protectant,

Seed disinfeciant: Seed disinfectant. disinfeets the seed but may not remaimn active
lor s longer pestod adier the seed has been sown.

Seed protecs ni: Seed proiectant. disinlects the seed surface and stick to the seed

surlaces Tor sometimes alier the seed has been sown. and thus giving temporary
protection o ihe young scedlings against soil-borne Tungi. Systemic lungicides
disinteet the deep-seated miections in the seed.

the seed dressing chemsicals may be applied by

i
b Yol treatment
CoORLr
Dy seed trotment
i tins methods the Tupgicsic adheres ina fine form on the surlace ol the seeds. A
calevtotea iy of finzicide is applied and mixed with seed using machimnery
specialiy Gesiened tor the purpose. The fungicides may be treated with seeds of small
tots usmae sivaple rotary seed dresser (seed treating drum) or of large seed !nl S al secd
PDrOCCANINL Conis using sinin-treating. machines. -\’-L‘n'm'm\; 2t Neld level . seed
treatrieat - erted o in rotry seed treating drums, which ensures proper coating of
the chiceie e surbies o seeds. The ditde guantits of own may he added e
Dette: wothes o oo o cnenaead on the seed surlace []r\ seed lth_\\,,l o method is aiso
Hoveed in o ddses. cotien and otlseeds with the antagonistic funer Vike 7riein rlerine
Fice ot the - el <o by ~;cd.
By seed s nent n vieer Minoa required quantity of fungicide + itk the required
S s reating dram o pelvihen-lined SUniy bag and mi
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cds. Treat the seeds

thoroughly 1o
rricvelazole. and

24 | : provide uniform coating of the fungicide over the s¢
2 I Nrior P - F T 1 P - t

PROT 1o soaking for sprouting. Thivam. captan. carhoin
carbendazim are wreated at 2g/ku of seed

h., Wet seed treatment

This method iy and dippinig the

| olves preparing fungicide suspension in water
seeds. scedlinus or : Sl (= P
i seedlings. on propagative materials in it for a specificd tme.

any OF the
at 2g/l itre of

and ke<p the

Seed dipping in rice: Fungicidal solution is prepared by miNmg
recommended fungicides viz., carbendazim or pyroquilon or tricyclazole
water and seeds are soaked in the solution for 2 hrs. Drain the solution
seeds Tor sprouting.

Seed dipping in wheat: Prepare 0.2% solution of carboxin (2u/litre of water) . soak
the seeds for six hrs. drain the solution and drv the seeds and use lor sowIng. It
eliminates the loose smut pathogen. Ursilago iritici,

Sced dip/root dip: The scedlings of lruits and vegetables are normally dipped in
0.25% copper oxychloride (2.5 g/litter of water) or 0.1% carbendazim solution
(Te/litee of water) for 5 10 10 minutes o protect against scedling bliehts and rots.
Rhizome dip: The rhizomes of cardamom. ginger and turmeric are treated witlm 0.1%
Iimisan solution for 20 minutes 1o proteet them from the attack by the patlaogens
present in the soil.

Set dip/sucker dip: The sets of sugarcane and tapioca and suckers of pincap ple ae
dipped in 0.1% Emisan solution or 0.1% carbendazim solution for 30 min.

¢. Slurry treatment (Seed peleting): In this method. chemical is applied in the form ofa

thin paste (active material is dissolved in small quantilty ol water) 1o the seecl. The
required quantity of the fungicide slurry is mixed to the specitied quantity of the seed.
so that durme the process of treatment slurry get deposited on the surface of seeds mn
he Torm of an thin paste. which later dries up. Sced processing units have vsually
shurry treaters. which mix the fungicide slurry with specified quantity of seeds pefere
the sced lot is bagged.
Seed peleting in ragi: Mix 2.5¢ of carbendazim in 40 ml. ot water and add 0.5 g gum
1o the fungicidal solution. Add 2kg ol seeds 1o this solution and mix thoroughly to
cnsure an uniform coating of the fungicide over the seed. Dry the seeds under shade
and sow alter 24 hrafter reatment.

d) Acid-delinting in cotton: This treatment |1L.'1'[“18 to kil the secd-borne ’['un;.‘_{i and
bacteria in cotton. The sceds are teated with concentrated sulphuric acid 72 100
mi/kg of seed tor 2-3 min. The seeds are then washed 2 or 3 times thoroughl N Wil
cold water and shade dried. After dryme. they are again reated with capan or thiram
i durka of sead before sowing.

.
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y Soil - S
1) Seil application of che

micaly '
Chen . Coany adhen e s0T 3
' vieal reatnent ol the sail is m:!*»‘-['li'i""*"" ey ::,H'ppﬂu: onti ity Y |l| "
folloow a8 th Lih_l'; 3 1 ) i BAIEEEC l
C neal i valatile and dis: T L] L LU A .
ke 'Lmu[ osition, § aabieiiley ek Hi 1 ihe plents 10 10C
LoSoil treating chemicals shouid be nop=it e 10 e e
soid adiace s tohods OF 50
ol adiacent 1o the aica where reatiment has been carried out, ot uds of 523
reaimient pre
a. Soil drenchi ' !
¢ enching b Brogdeasting ¢, o apphcmton.
T TTIE h
d. Famiteation and » Chemioaii
¢. Chemigaiion, ‘
. . 1= a . . - N . 1 1 syl »"’_ .f_'r.' gl e
&, Soil ¢ ILIILh!ng_ I is foliowed lor I.Inl‘il.'.'i‘lm'.“li‘ di‘ll‘l‘i'ﬂl“" oll ang rain TOL :111 s

<1 ated ) "" _1' ] :‘-:}
ide suspension s HpP Jied per unit

that the fungicide reaches to a depth of at least 10-15 em. it s applicd with water €&
or through sprayer afler removing nozzle.

ground level. Reauired quantity of tungici

. : ‘ o " - - ;;73'
h. Broadeasting: [Uis followed in granular fungicides wherein the petlets @1t 2
near the plant.

e. Furrew application: 10 is done for the control of discases wWhore ine direut appireiuiiia
ke I HeToF - ' . e = il 'i"1 ,“!'-
ol the lTungicides on the plant surface leads to phyioiani=ii:. For the coniio

’ Y ¢ . : < T P e g B L=
powdery mildew ol tobaceo. sulphur dust is applica i 10 HEre = ang noL =0 s
folinge

d. Fomieation: Volatile (fumigants) toxicams such as methyl bromide. chioropeniit.

' e, ] St G H
tormaidehvde and vepam are the best chemical sterilanis for soir 10 R it o

nematodes. Sail fumigants penctrate the soil efficicni.

done i nursery arcas and in glass house. The [winigant 18 anpi
covercd by thin polythene sheets tor 5 lu 7 dmys and then removed. S
Formaldehvde 1s @ pphui at 330 10 300 mbm” (i.c

¢ 40 1o 50 m! tormalin (3¢ - 4050}
L Ve \|!. oot .'_t :'I|."j‘1'".' 120 R.I0 T ety 'I'lu'._' Lgine .__-_ri, il s g _.:.___,.“ B e ek
SOV T '.:'.'Ii‘|.k-1|\'i;m-.mw (WG WWUChS pher Lrea et --I“__'}_:n . "
i cetee and o -i ke l'1i'=--- tartl |E Copmpiaants o oo et 1y 5y [Ty N
-,[}I-i 50} Looe and SOVETCL YU alile OO Tuliiiiaetiinn LA P el H
e usme sotl anector guns. re P eanis are not A PCEL T R Tk L Laita Gl
they are injurious o them
e, Chemisation: the fungieides are directhy mixed in the wvizatio, waier, Itz neen il
aracticed when sprinkler ordiip rrreation sYSTen s foionetd i d Held or G e,
1 =
foxercise:
A o i \ -...!|-1.,;|-.-‘.;-,-:‘,il\l-i‘ N TITI Y & . AL
. Carry oul the dry and wel seci ITELENERRS AR Cdgiuda a4 bho g by

cent to g seeds.

Prepare PO poreeit solutien of Tnrmadin and care

I»_u
[Ive s mater ancd o} el ov

-

Apph fungicidc o stegicane sels,
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i\-ll-‘.'I'H()I)xm \PPLICATION OF FUNGIC 1S T

(Post harvest and special methods)

f=, s '1:'--:"
L r increasing e s
Object: o know abou diflorent methods of funueicide application S )
e of fruits ajier harvesting.
) Post harvest application
NN . , (v by Jungi and
Fruits and vegetables are Jargely damaged afler harvest mostty D =

bacteria. The use of chemical method is found 1o be cconomical and L’]]-_-'._\:';.".
Fumigation. dipping them in solutions and wrapping of the han csted ’,7|'mh:¢l.:.‘-“-'a-lf'
Hll]"lLl(IL, ”“Dll-!.llldlt‘d waxed papers are the I']]ﬂﬂlld”l methods le(‘lPlLtl in J(‘ll]li-(l' r:‘a ';'.'l.::‘\[
harvest discases, Fumigation is foliowed in timited cases. Further fumigais with the

=

& anisms. e
ke quick vol; iy, i ‘Inl\ elfective against microcrzanis i
phytotoxic and non- tainting

desivable qualities

¥ L3 iy '“‘1 '\
I nature are very few. Commercial fumigant coir
used  lor his pUrpose

idin e dichiorome: hane.
i sulphur. In addition. tetrachlorocthy fene. dichlorome:hanc
ammaoniy.

nitrogen trichloride are also used as fumigants.
Dipping the Truits in fungicidal solution is better than in suspension. I suspension
the Tungicide deposits on the surface of [ruits, 150,

sodium -D-pphenvirhenale solution
with 1% hexamine

s sugeested for oranges and apples. A dip in 08 - 0.2 per cent

aqueous solution ol dichloran (2.6-dichloro 4 pitre aniline) for 1 oor 2 min is effective

against Rhizopus rot ol peaches,

Wiapping citrus froits with waxed paper  impreanated

with  dipheny! ar
phenlbenzence or ‘lnlnw the packing container with the paper are followed in fruit indusiry
o avord mlection ol Penicitliom Botevtis, Rhizopus spp. Al presenic. post harvest
treatment ol [runts {Illd veacel: bles with systemiie fungicides Hie henomvl o rthiabendnzole
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1) Special methods
i Corm injeciion

Cornmy mjection with the fungicide carbendazim s Holowed 1 con
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vy
disease o hanana vic o Panama will

the dread
(Fusariiong ONVSpOL s,
Carbendazin is applicd cither in the form of 2 percent selution oy i the oy or
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capsule.

i Capsule application method: Carbendasim A0 WP 3 VOD g is tgkon e oo
eclatmaccons capsuic. e soil above corm in the banana 1ree i -L.,-:;,\__ R T
the corm A capsule apphicator made o ron iy cmploned 1o Make o ol n N
carbendiznm capsule. Capsule appheaier is made wit)y 7 MM thickn < "
leneth of the rod i 435 enn, One end ol the rad s sharpened.

Poanted end by th JEL']'}U\‘_' il e L1y e roed o — ‘
- S N TS L Py
the corm, At the on of Uy |
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The corm is

< i!l'['.‘l.‘-‘.\i'l};:‘]\' o s lav soil.
‘ sapsule 18 pushed 1o the hole and covered with clay 8¢
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fell s ered with the remgyed 5011,

e . L T K 1r~ - 1
i, Wi i i oot <L earhen<gazil
. {_\' RHEAsn0 of carbendazim 2y, solutinps: Two percenl solution ol caroene

SO 3D se pnen T )
" L 3 S N

SR By et - . . s e wentor, A WO
S BY miENding 20 ¢ of carbendazim in one line of watci A
above fOr

icin
e Briiano corn i i rw . ol

s made by following the same methed as described
rcation,

capsute o, e ) L e e e ke hoale
| - Phree m! carbendazim (29%) solution is injecied iV the b

| and the hole is plugged with ciay soil.
W, Rool feedino,

Roct fevding with (he antibiotic. Aureofungin-sol + copper sulphate is empioyed i
the contrel of basa] siem rot (Tanjore will or Ganoderna wilt) of coconut catised b.y
Gatnoderivg luciddun, Tridemorph (Calixin) can also be used at 2mi 100ml water. It is
an improved and cffective method compared to trunk injection, which ST

10 SNATILS Nt hay, B N N R eTe]
dangerous method. which may cause even copper sulphate death of the tree.

i e ) SR . . Al
Methodology: One pencil thickness. active coconut root is selected and exposed
QUISIAC from, e soil by removing a layer of soil and is cut at a distance of 60 ¢
ey oy Ireey A\ e . ' - ¥ aren oy
oM e tree. Aslanting cut is made at the tp to have more surtace arca o

| 1 JNO R I LI . . -
avsorpton. Koot feeding chemical is prepared as Tollows:

Aurcoltineins-sal -1.34
Capper sulphate -05 ¢
Woter - 100 ml

Copper suiphate is powdered well and it is dissolved in 100ml of waler alorg with
the Atseoivngin-sal. The solution is taken in a polythene bag. The tip of the root is
serted mio the pelythene bag containing 100 ml of the fungicidal solution. Later the

maeth ab the hae s ded tichidy around the root keeping the cut end tonching (he

Daviarsi v Caenaeen Coavdpdion poasrmadly ahsorbed within oy iy e g
abaerinad e 24 hresanother heaithy root should be selected as done before @nd the
- e uiveer Tre folionved thetes 10 a venr af asrars Taese oo e v mddmmte -
I L LN R I I :._! S eere e sa 3o dabs ovehd |.-1| e il a Rt i & --,I_- Eavrnhy breidobunsr aary ooy oty s

cnltres, ol the discase,

Lo Proare 005 ana 010 per cent solutions of carbendazim. cary out froic dip

e ineii and recora the sell-life ol the T'T'L!ilﬁ.

20 Propar tie solison of Anreatimgin or Calixin as indicated ahos
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