MAHARASHTRA AGRICULTURAL UNIVERSITIES EXAMINATION B

QARD, PUNG:
SEMESTER END THEORY EXAMINATION

B.Sc.(Hons.) Apriculture

Semester V (New) Term  : First Academic Yo ztﬁﬁf_
Course Na, SSAC353 Title Manures, Fertilizers any Soll Fertility
Credits sy Muanagement
Day & Dae  : Friday, 8.12.2023 Time 1 1400 10 17:00 hrs. I@Mnrks {1
T Nete: 1. Solve ANY EIGHT questions from SECTION *A”.
2. Allquestions from SECTION *I3* are compulsory,
3. Al questions carry equal marks.
1. Drow peat dingeam wherever fecessiary.
SECTION A"
Q1 ) What is mixed fertilizer? Give jts advimtages i disadvantages,
b) Explain potassium fixation in soil.
Q.2 a) Define Soil fertility. What are (he advantages of il lesting and state virious
approaches for fertilizer recommendation on the basis of soil fest?
b) Discuss about losses during handling an storage ol fertilizer,
Q3 a}) What are handling and storage losses of 'Y MY
b) Give sources of phosphorus to soil and classification ol phosphatic ferilizer, ]
Q4 a) Explain manufacturing process of Urea.
b) Explain the mechanism of transport of ions from suil to roos,
Q.5 a) Whatis Integrated Nutrient Management”? Enlist (he mlvantipes of INM.
b) Deseribe in detaj| nitrogen fixation in soil.
Q6 a) Define Nutrient use efficiency and explain factorg influencing it,
b) State Arnon’s criteria of essentiality of nutrienis,
Q7 a) Define Manures and classify them with suitable eNdmples,
b) Define Composting. Enlis methods of COMPOsting, e/
Q8 a) Write down in detail about sewage and sludge long with lyeiy composition.
£-b) Define C : N ratio and state its importance,
Q9 &) Define FYM. Explain improved method of FYM preparation.
! 2 2 . 3 : -£D C L
b) State elemental a1y chemien) COMPOSIION of organic matter, . ¢ e eod -—‘i':." fc‘; u ‘: :;
Q.10 a) Whatiys Organic recyeling? Enlist the sources of organic matter. s .2r 4. E}
b)  Give short notes on (Any Two):

i) Chelates ii) Nano fenilizers iy Complex fertilizers

(P.T.0.)
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SECTION ‘B’

Q.11 Fill in the blanks:

1) John# lg Whhe Rothamsted Experiment Station, England was first to make and
use Super phosphate on his farm.

2) Chemical formula of Citrate solubie Phosphate is Qgézjﬁai
3) There are _L 2 essential nutrients for plants present in soil.

4) C: N ratio of saw dust is g% MGy |.

5) F)n "Zﬂéirﬁ"’ﬁre symbiotic bacteria.

6) ﬁ%ﬁmm mineral is a rich source of potassium.
’ - A3 .
7) Paugpdrn ;d&h&f the first to start field plot experiment on his farm.
¢

8) Toxicity of Calcium may leadto {201 chlorosis.

Q.12 Match the pairs:

A B
1) Stunted growth of plant C e ’) a)  Armon and Stout
2) Single super phosphate Q F ) b) Thaer
3) Beneficial nutrient C F ‘) ¢) Nitrogen deficiency
4) Muriate of potash C H d) Dr. C.N. Acharya
5) Immobile nutrient in soil KG‘\ ) e)  16% P10
6) Humus Theory QE 9 D Silicon
7) Improved method of FYM preparatin@’ g} Zine
8) Essentiality of nutrient Uq ) h) 60% K,0

SR R R SR S SR S
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MAHARASHTRA AGRICULTURAL UNIVERSITIES EXAMINATIDN BOARD PUNE'

05
SEMESTER -END, EKAMINATION
) 'B.Sc(Hons.) Agriculluté .~ .
Semaestor - V{New) : Aca. Year. . 2023-24 R Ay
Courso No : SSAC-353 Title: : Mahurss, fortillzers and
; ‘Soil Fartility '
Management
Credits r 3(2+1) ~ Total marks : 80
Day and Date - - .. Time : dhs
Note.; 1..Solve any EIGHT questlons from secl]nn L SR ‘.f :_ :
2; All questions from secllon “B"ard'compulsory - . ' i e
3. All questions carry equal marks.
. 4. Draw neat diagrams wherever necessary.
SECTION "A"
Q4 a) Whals mixed fertilizer? Give its advartages and disa&vantagés'f - Marks

A mixture of more than one siraight fertilizer which can mpplymnra than cmé _4‘

plant nutrisnt elameant .

For over hundred years the mixed- fartilizers. are. In-use besides s!fanghl

* fertilizers. Many. fertilizer. mixtures are made: avallable” now. and this’ account Do i
for a major-portion of the: consumption of N, P-and K. Prasen‘l day siatlsﬁcs Gt
show that numerous grades of: fértilizérs mixtures: ‘are manufactured: and the-',"s:f"
fertilizer mixing indusiry - s be[ng consldered as nna of lhe ma;or agm-mA
Indug{ry ' ) .A o R ..»'v.,.-‘. T U

- Advantagos: N, AW ' (¥ o A o

© Al thé thres.major maht nulrlents are made av;:ilable in: one"antl thf"

gy matena! ‘Theres: saving of. time and labour. The resIdUaI effects’ wﬂl it ['ﬁe

*there; The femhzer rmxtures aratu-auaHy prepared takmg mto accqunt lh
-acidic or alkallne nature of  the ingredients, and dther chamk:al reachnns
Hence, some of the residual ‘affecls like amdity - will not: be lhare Usudly

mixed fertilizer are prepared to suli a group of crops and soils SRR N e

Disadvanitages .
.+ Speciflc neads uf cmps and daf‘dency of incﬂwdual nmﬂem
elements cannot be satlsfisd; by using m:xed fenllizars ‘ag’ eﬂ'c!entry T

!NIIJFE 9 Kanass)

Anglstant Professor .

Seclion of Soll Sclenca and Agm, Cvaer|
. P , Ahola Coliege of Agriculiure, Akqlg Koy
Moblis No.DB2 1038009 Mobile No.p423972453
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R ' ' " ilizers., - = -
puseite Laddietlsor s aginghe Cﬂ“"f :T::::jgpl:;:ir:;r i such ‘cases. of specific-needs: wil
, syl e e Theouseo SO e d 4o the SOl I
IR S OV S PP AP -be a waste-as other nutrients, qrq.gli’a?;ﬁ?’}?ﬁ@ :‘Q ) LR “mixed.
Vi Ty ol Ay e B i I gl by L AN g *l ts;_-mntained.,_ln;-,{va.,.,_. e
[T e Unitgestof ‘he.'."‘fa'ﬂp!'f’ nutrendw ih-e'-miitycostlof.
o T T eilzer, wilgiways bahigherwhe"df""mpafe MR Y28
| ~ “'nutrlents:contained In ihe straight fertilizers, ..o = = o
AE Improper mixing and storage of fertlizers.can resut in large putrient losses. .
Qi b)"Explain potassium fixation in soll. ‘
The varlous forms of K in soils can be classified on the basis of ayailability
in three general groups a) unavailable (feldspars, micas efc), b) readily
avallable (exchangeable and in soil solution) and c) slowly avallablg {non-
exchangeable=fixed). The polassium removed by crops Is supplied by
largely from non-exchangeable forms. Several soil conditions markedly
influence the amounts of K fixed. Among the factors are (a) the nature of the
" soil colloids, (b) wetting and drying, (c) freezing and thawing and (d) the
presence of excess lime. -

Q.2 a) Define Soil Fertility.What are advantages of soil testing and state various
approaches for fertilizer recommendation on the basis of soll test?

Soil Fertility- It is defined as inherent capacity of soil to supply nutrients to
-plant in adequate amount and in suitable proportion. .
Advantages of Soil Testing-
« To Malntain Scil Fertility
+ To enhance crop yield

+ To maintain Soil health
= To avoid indiscriminate use of fertilizer

» Toreduce expenditure on fertilizer
roaches for Fertilizer Recommendation on the basis of Soil Test

= General Recommendation adjusted to soil test rating

» Critical level Approach
= Targeted Yield Approach

Q.2 b) Discuss about |osses during handling and storage of fertilizers.

i

Aaslslant Profossor
Saction of Soll Sciance and Agril. Chamiairy
Colioge of Agricullure, Akcia
Moblle Mo 9423072403
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'Fertilizer differ in thelr ability to become moist or hygros:;oplc, as such they@
-~ - havetobe handied durlng rainy season, o Ry AR
~ Nitrogenous Ferllizer- . '
i. Ammonium chloride - . Excellent, no dlfﬁculty in storaga and handllng
fi. Ammonium nitrate - Storage propettles are satlsfactory but fertillzer
is | .
hygroscopic. So bags are: firmly tied: ‘As it'i's fire ‘hazardous handlecf;a'refully.”:_._[“ .
Itis bagged in polythene Imed ]ute bags as |t is hygmscopic %

. Urea- Storage prnpemes sat:sfactory Hygroscoplc store tn pnlythene
lined Juté bags In dry place. : R 4

iv. Ammonium sulphate & Sodiim Nltratea Storage propemes good o
difficulties in handhng & storage

o EEE—

hosghatlc fertilizers:
' l) Singte Super phcsphate. g i Bt
e lt contams small amount of acrd which detenorate guhny bags henoa |
" it should be stored in polythatene 1tned gunny bags :
« Cakes formation in moist condition.
n) cha!cium phosphate Excellent phys;cal condllton

s it st syl s o g w0 -
: "Potassmm chlonda - ‘.,_,,-.'Exééllgjml‘.. Rhygjé.alj., cgntttttqp- ,f‘?"f;.}%?dﬁ;_e and oy
handllng AT I el

: Protect all fertlhzen bags from molsture. .water ancl rains Protecl bag"".
;% ,_“vagamst excessive- sunshme and heat by maklng use tu shade of trees.
AR ":'-"struc:tures&ctavets Y A bt

g e o

Q.3 a) What are h’éhdl'lh'g-andvSt:)rége"Ioéées‘ of FYM. R e

* (Nignt M. Kanase)
, Assisianl Professor
Secilon of Soll Sclenca and Agril. Chemisiry
Cuollage of Agricullure, Akola
+ Mobllo No.9423072483

Moblie No, §921858999
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o . Handllng and Biorage |ousat-
i LHhmﬂing quﬁen« 4 Sl et g .L"'
| Louaeq of Ilquld pDﬂlDﬂv.Soakiﬂg mas, Gasaaun km
Loaaea of Bolid Pnrtione thrnugh cakes for bumfnﬂ: G
ﬁ‘ ' Lc«sses during sloraga-'} By Iaachlng 2 By Volaﬂzation

razfng‘i '

......

Qs by Give sd'urcea of phosphorus to soil and classification of phosphatic fertilizer.

Sources! a)Commercial fertilizers b) Native compounds of P in Soil i.e.
" i.e. apatite and rock phosphate ¢} Plant residues, animal manures and

green manures d) Human, industrial and domestic wastes.

Forms: 1)} Organic : a) Inositol phosphates
b) Nucleic acids

¢) Phosphates of calclum (Apatite}
2} Inorganic ; a) Phosphates of calcium {Apatite)

b} Iron phosphate (strengite)

c) Aluminium phosphate (Variscite)

1. Based on nature of sourco or manufacture Phosphatic

materials

x R

Natural Treated or Industrial Synthotic Phosphates

Phosphates Processed by product
phosphates

1, Bones + 1. Buper phosphate Basic stage Ammonium

i
Y g

Bacon it Bob B i

a and Agil. Chem

Cotogn oA Y
Mabils No.0423972493

phosphates
2,.RP 2. Bone ash
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s.Bone super Co : AT, @
2.Based on tho solubllity of the phosphate: .. e T s
Water soluble phosphates o ﬁ'lfrlﬁ'sdlu'bla Insoluble - . I

Phosphite _ ,
Monocalcium phosphata " Dicalelum phbsphfata phcsph_atn

1. Super phosphate’ "i-.‘Baé‘ic'-S!sg- ' 1..Rock phosphate .. "o
I8RO 48%POs 040%POs
2, '4Concentrated $P° 2. Dicalcium phosphate * 2. Raw bone méal:

48% P05 ' A4BB%P0s 20:25%FP0s

Q4 -a) BExplainhanufacturing process of Urea:

Manufacturing of urea CO (NH;),(42 to 46%N) - =
The main principle involved in the process of manufacture s combining'pure .-
ammonia with pure COs and removing one’ molecule of H,O from' the
resulting NHs COs to form Urea. The COzand NH; are allowed to redgt in.
the liquid phase under. greatly elevated pressure and temperature and.this. -
process requires highly: specialized . équipment. The CO; and .NH; are”
compressed and heated as they entéer the converter where urearls formed. A,
large excess-of NHj Is used-in order. to increase the conversion rate.. Tha un-
reacted NH; and CO2 are removed by meéans of an evaporator still and-are -, . .,
then recycled:  The urea solution is pumped to thé crystalizer where cooling- <.
‘and crystaliization-také place.” The iirea crystals are centrifuged and dried.. 7.0
Q4 b)- Ef:k;'jlsii'r,i‘tl’fe"—.tnébharﬁs:ﬁ’bi"tiré':t,lspdr'tr_p_fil'ori;a‘ f'r;d‘rri.'éu’ilftb._rcots.-,‘.;-_‘ okl B & 4
1) Mass flow-2),Diffuslon ', 3) Rectinterception’ ~*" T
1)Miass flow: Movément of soluites alang with water to'footsurfacesin .
response to hydraulic gradients. . e T
2)Diffusion: Orlginally conceived by Grahm and Fick: Itlsthe processiof = i -
transpiqrt of lons or molecules In response to concentration gradient, It Is L,

Tl W R R
' i T R
ok i

expressed by following'equation.« . -« T T
. | (NM

Asslalanl Profpssor
Saction of Scll Gdence and Agrl. Chamistry
Coliega of Agricufwe, Akola
Moblle Me. 0422872483

P B e
,'.}

Dr. FDKVAio
Moblo NMo.08210568890
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- L oted by the growth Offoots.
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l."w:‘" ;’.,-.!.“l::. »
ot absorplion T e gl oy ARG
Q5. ) What s Integrated Nulrient Management? Enlist adyantages of NM.

{3 gt Integrated nytrient management is a,system approach and give equal
SO WETIREARL AR A S e R, st T D TR My e T

' lemphasis. to use of chenilcal fertiizers:; biologicat.saurces .and systems of
nutrients and soil fertility enhancing cropping pattern

Advantages
1.Increase soil organic matter through application

2, Efficiently cycle the nutrients and sclubilities unavallable nutrients , fixes
atmospheric nitrogen

3.Reduces leaching losses of nutrients
4.Increase number of favourable microorgnanisms

5.Improve physico-chemical and biclogical condition of soil
6. Reduces erosion hazards,

Q.5 b) Describe In detail nitrogen fixation In soil.

- Nitrogen Fixation-

The process in which atmospheric nitrogen is converted to formused by
plant and micro-organism is called nitrogen fixation, '

A. Non biological fixation- During lightening storm and electrical discharge,

extremna temperature and pressure created which oxidizes dinitrogen of
atmosphera to nitric oxide or nifrite.

B.Biologlcal “Fixation-Major amount of nitrogen is fixed by biological

. sources, Among the biological sources two groups are mainly involved in
nitrogen fixation,

Nonsymbiotic nitrogen fixation- Free living organisms exist independantly in

soil, which fix nitrogen in their body in form of organic molecules.Thenon,
symbiolic organism obtain energy from decomposing organic matter of soil

M

Assislan! Professor
Saction of Sofl Sclence ond Agrl, Chamistry
Callege of Agriculture, Akola
Motils No.B021958 Mobila Mo 473072493
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or ffom phctosynlhesis ' : o

Anaeroblc organlsm-CIostrldlum SPp.

Aerobic organism- Azolobactdr
Photosynthetic-Rhidospirilium rubrum
Algae

Symbiotic nitrogen_fixation- In system first -, the. nitrogen ﬂ:tlng mlcm- :

organisnm are elther baclerla belonging fo genera Rhizobium - or
Actinomycetes,

1

Assoclative nitrogen leatlon - ln c:asa nf assoclation the: partnarshlp ls maore
casual and nitrogen’ lransfésr move Indirect: This bacteria:Use Toot’ exudatés
from the' host plant-as, source: of: energy Azuapir‘llhum Azotobacte rand

Pseudomanas genera

Q.6 a) Define nutrient use efficlency and explaln factors influancifgit, . .: .\ . .
Nutrient: Use efficiency-t is. deﬂned as the: amount of dry matter produced
perumt D , ki
of applied, - o ; . P
Factors affecting nutrient use efﬂclancy ; ‘ N
a)Crop 'characteristics ' " .
b)Soil characteristics
c)Mangement practices
-mmmm«.. :
Q.6 - 'b) .Sta!aArncﬁ's Crﬂena of essentiallly of nutriants RPN A e R T

Criterja for essentiallty (Amun, 1939)

1.The plant must-be unable to grow normally fc.r camplelmg Its life cyc!e In
. absence’ of the nutrients,

2.The tole of nutrient element Is speclﬂc and cﬂnnot be. replaced by anbihei‘

3.The element plays direct role In metabnl:srn TR e e

—— Anslaianl Profassoy

Sact oll Sclonce snd Agrl, Chamiat

Collsge of Agricullure, Akole
Mobile No. 8423072403

Ty . {
. it Tr
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Telegram - AgroMind



: ) Deﬂna hanuras and classify It whh sullabla exampl&

‘ rces of
Mwlﬁiﬁures are’ plant and ammal wastes that. are used as sou
nf.s after ﬂ’\BII’ dequmposumn Manures

plant. nutrienls They release nulne
j manures and concentrated organic

can be grouped into bulky organic

manures based on concentration of the nutrients,
Bulky organic manures : Organic material of natural origin having greater

volume per unit nutrient content. C/N ratlo may be about 20 : 1 examples

- FYM, compost and green manuring.
Concenlrated organic manure : Organic material of natural origin having

small volume per unit nutrient content. These are generally
undecomposed having C:N ratio may be less than 10 : 1.
Examples - oil cakes, blood meal, meat meal, fish and bonemeal.
" Concentrated organic manures :
Types: 1. Plant origin — oil cakes : Edible and non edible,
2. Animal origin - Bone meal, fish & blood meal, poultry manure.

Edible oil cakes ; Suitable for feeding to caltles also. e.g. groundnut, collon
seed, linseed. sunflower, sesamum.

_ Non edible oll cakes : Not suitable for feeding to callle, e.g. caster oil cake,
Karanj cake, Mahua cake, neem cake.

Q.7 b) Define composting? Enlist method of Composting.

Composting : It is largely a biologlcal process in which aerobic and anaerobic
micro-organisms decompose the organic matler and lower the C/N ratio of
the refuse. g

1. 1. ADCO process (Agricultural Development Company ) 2. Activated

Saction of sx éum‘m Troiatve
wvd AQriL Chermistry
Coliega of Agriculture, Akola :
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compost process 3, Indore process 4. Bangalore process 5,
Coimbatore process 6. Rural compost 7 Urban compastﬂ Mechamcal
compost and 8. Vermicompost

Q.8 a) Write down in detail about sewage and sludge along-wit‘h their'mm'posilfon? o4

Sewage : Liquid collected from closed drains usually contalns urine’.and.,
washings, the night soil-and other salié! Ingredients.

Composition : N - 8 to 10%, P20 3 to 4% & K:0 3 1o 4% {5
Sludge Settled sewage solids cnmbmed with varying amounts of water and
dissolved . materials .removed from. smuage by screening sediméniation,
Chemical precipitation or baclerial digestlon.

Composition; '

N - 1.5 to 3.5%, P20g 0.75 to 4.00 % and K:0 0.3 10'0.6%.

Q.8 b) Define C/N ratlo and stata its impaﬂaﬁde 4

C/N ratio: The rallo of lha wa]ght ‘of arganic carbon to tha weight of total . 4~
nitrogen in soil or organic maienaf

C/N rafio In planis & Microbes and sl :

Legumes. and'fafms manufes  -20:110:30:4
-'Strawrssfdues . = About 100
7 sawdist 40071 TS ) SR
MEcroorgémsm 41 fo 9‘*”I e _:",‘il.'-, ' il
St T Ty
Significance of C/N.ratio: ' .

1, Effect on soll colour .
2, Influence on physical ‘pmpertiégs. a R P
3. High ¢aticn eéxchange capacity * . ‘ T ™ 4 "

T o AR L v

.....

(NRam4). Kanasa)

Aszhianl Profaseer

Secllon of Soll Sclonce and AgriL Chamisiry
. Collage of Agricukure, Akaly

Mobile Nmmnsﬂﬁa Makbdla No 423672455

()
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0.9

o, BYEffectonicarboncyels . S b b
Q.9 &) _Dafinq.F.YM.’-.E;cp_l'aii;rimprqv‘ed l‘neth of FYM PF?-”@"""'

4. Supply and ava,lla_bililyf of nutrients: *

"' Farmyard . manure refers® {o. the: decomposed- rqfxlurq :of., .dﬁngagés
. urine: of farm.animals along with. litter and left aver matarlql' from rof gha pee
. orifodder ‘fed ‘to. ‘the"i¢attle.” On- an+average well: decomposed farmyar

. manure contains:0:5per cent N, 0.2 per cent P,0sand 0.5 percent Kz20. The

" present method of preparing: farmyard. manure by the farmers is defectwg.

* Urine, which Is wasted, contains 1% N and 1.35% K. Nitrogen present in
urine is mostly in the form of urea which is subjected to volatilization losses.
Even during storage, nutrients are lost due to leaching and volatilization.
However, it is practically impossible to avoid losses altogether, but can be
reduced by following Improved method of preparation of farmyard manure.

Trenches of size 6 m to 7.5 m length, 1.5 m to 2.0 m width and 1.0 m
deep are dug. All available fitter and refuse is mixed with soil and spread in

_ the shed so as to absorb urine. The next moming, urine soaked refuse

along with dung is collected and placed in the trench. A seclion of the trench
from one end should be taken up for filing with daily collection, When the
section Is filled up to a height of 45 cm to 60 em above the ground level, the
top of the heap is made Into a dome and plastered with cow dung earth
slurry. The process is continuad and when the first trench is completely
filied, second trench Is prepared. The manure becomes ready for use in
about four to five months after plastering.

If urine |s not colleclad in the bedding, it can be collected along with
washings of the caltle shed in a cemented pit from which it is laler added to

the farmyard manure pit. Chemical preservatives can also be used to
reduce losses and enrich farmyard manure. The commopry used chemicals
are gypsum and superphosphale. Gyp'slum is spread in the cattre.shed
which absorbs urine and prevenis volalilization loss of urea present in the
urine and also adds calcium and sulphur. Superphosphate also acls
similarly in reducing losses and also increases phosphorus content.

b} State elemental and Chemical compaosition of organic matter,

Chemical composilion of undecomposed organic maller;
1. Carbohydralas - 60 % , 2, Proteins - 10 % 3. Fals, Waxes& tannins - 5%,

Ansisiant Profossor

54l e n SacﬂmursoiqumnndwtChnﬂaw
" Dr, PDKV, kkole Cobage of Agricuture, Akola
Moblla No.to2 1958000 Mobda No. 5423072493
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4. Lignins - 25 %

Elemental composition': 1. Carbon - 44 %, 2. Oxygen 40 % 3. Hydrogen - '
8%, 4. Ash-8% ‘

Q.10 a) Whatis organic recycli ng ? Enlist the sources of orgamc malter. e 2 ad I i

Organic recycllng Returmng of planl nutrients removed by the crops
from soil through addition of organic malerial of crop after ‘harvesting
crop is referred'as an organic recycling. L

Sources of organic mattar: .

1. ‘Primary.source: Hagher plantttssués - e N
2. Secondary sources. e.g. -Animal and mlcroarganisms lhelr
remains and waste products.

b) Give shoit note on: (Any Two) - ' . . s 4-:’ ‘

M 1)Chelales
li). 2)SShoondiionere~ Nano Qerlizers -
m) 3)00rnplex fertilizers
wh Chalates : It Is a term applied to compounds which tightly hold cenam
cations that are aitracled towards them and release them slowly for
utilisation by plants. Chelates' are generally organic compounds-that combine’
with cations like Fe, Mn, Zn, Cu in complex ring'étructure Chelating -
compounds or agents : 'EDTA, DTPA EDDHA, CDTA, NTA Natural chelates-
:FYM and othar organic manures: contain the- orgamc substances wh\c'n ac\s :
o as chelatmg mmpound Therefore‘mlcronutrient ‘salts appilad through FYM s
_ .' 4 '.'_'and manures are stowly released arid, made avaslable to plants Erfec.ts on .
e "\,'j‘.m'op grnwlh LEssenﬂal nutriants for life. &gmwth of: plantsz Help io form-im j' 4.
e 'enzymes of wtamins a. “Aid in keeping another elémeni reduoed or omdgsed
" 4, Inérease thé resistarice toidiseases 5. lnteract w:lh secondary and major
planit nutrients: 6. Directly influence the activity- of micro orgamsms. y R g

e
P

Excess of’ m’ecronulrients may create toxic&lym p!ant AR _i

R R

{ .
Asshianl Prolessor
Sectlon of Soll Sdence and Agrl Chemisiny
Dr. . CoPage of Agrculture, Akola
Moblle No 00621058080 Mobfo Mo, 8423072493 -

@
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i i 1

: o tional fertilizers™
ey :D 2} Nann fortilizors: are Syn 2 OF mﬂdlfﬁd fﬂfm " trad::l ctiye Pal’ts of
o - bulk materials or axlmclad from’ dlﬁerent vegetaﬁve or repfﬂ # alvmethuds s
| j':“-".‘ T1hti= plant.by: dlffarent chem"’a' phwml me.—,;hanlcal i bmmglcdumlwty and
5 wﬂh the, help of nanatechﬂOIOQY ”Sed L ‘m provB sabterly. o lly bulk
quallty of agriculture pmduces Nano pamcles Ca“ adﬂ fl"?“." fq_ By

hesiz

matenals , \ . : | -
Advantagas of hano ferﬂlrzers 955 Nanofeni!lzer facllltates higher nutruau";:’£ :se
efficiency. 2. Nutritional value and health. 3. Seed genmnatmn and gro

parameters of the plant. 4. Yields.
Desirable properties 1. Controlled release formulation. 2. Solubliity and

dlsperslon for mineral micronutrients. 3. Nutrient uptake efficiency. 4,
Controlled release modes. 5. Effective duration of nutrient release. 6. Loss

rate of fertilizer nutrients.

i) 3} Complex fertilizers: The commercial fertilizers containing atleast two or
more of the primary essential plant nutrients (N, P, K) are called complex
fertilizers. When the fertilizer contains only two of the primary nutrients it is

_ designated as incomplete complex fertilizer, while one containing all three
prirmary major nutrients {N, P and K}lis designated as complete complex

fertilizer. These fertilizers are manufactured in general by : a) Chemical

reaction and b) Purely mechanlcal mixing of straight fertilizers.
Characteristics of complex ferilizer 1. High analysis fertilizars 2. Have
Uniform grain size 3. Cheaper on the basis of nutrient content per Kg. 4.
Transport and distribution cost is less 5. Safe for storage 6. Desirable as

" {hese contain balanced nutrients for applications, 7. Non caking and non

hygrascopic. .
Advantages of complex fertilizers : 1. Easy application 2. Balanced crop

nutrition. 3. High fertilizer efficiency 4. Even distribution of nutrients 5. Saving

of labour and time 6. Safe for storage

Soction of Sull Sclance and Agrik Chemisty '
Coliega ol Agrkcutiure, Aksia
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