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- Chapter 1

Sources'and 'Soil Organic Matter o

Soﬂ orgamc matter compnses an accumulatlon of partlally d1s1ntegrated and'

,‘ ___decomposed plant and anlmal re51dues and other orgamc compounds synthes1zed by the -
R ‘soil nucrobes as the decay occurs. Such matenal is contmually belng broken down and "
g resynthes1zed by soﬂ mlcroorgamsms Consequently orgamc matter is a rather tran51tory 2
| sor] constltuent lastlng from a few hours to several hundred years ThIS constltuent |

| requlres maintenance by the regular addmon of plant and/or animal res1dues to the s011

The ‘organic matter content of a typxcally well dramed mmeral sorl is low varymg'
from 1 to & % by weight in the topsoil and even less in ‘the sub sons The mﬂuence of
organic matter on soil properties, and consequently, on plant growth s far greater even

though the percentage of organic matter is less in the soii. o

Sourc_es_ of Soil Organic Matter :

.a) ‘The prlmary sources of soil organlc matter is plant tissue are IR

i) The.tops and roots of trees
i) Shrubs ’

i) - Grasses

iv) Remams ogharvested crops '
v) Soﬂ orgamsms '

b) -Animals usually are considered as secondary source of orgamc matter

i) . Waste products of animals -
ii)  remains of animals after completion of life cycle

- Composition of Organic residues

Orgame residues consist of both orgamc and inorganic fractions. A 51mp1e outllne

.. for the presence « of different compounds in organic residues are given below




Organic residues i
Organic Inorganic (mineral constituents or ash) L
o Ca, Mg, Na, K, Fe, Mn, Zn, Cu, etc. '
Nitrogenous organic compounds Non-nitrogenous organic compounds
|
% |
Water inscluble) protein, Water soluble » |
peptides, Peptones) and  (nitrates, ammonical |
other carrying sulphur compounds etc.) |
|
] | | N
Carbohydrates Ether soluble ~ Lignin - {
(cellulose, hemi cellulose (fats, oils, waxes, resins  (tannin, organic acids, -
starch, pectin sugars etc.) - steroids etc.) - essential oils etc.)
On an javerage the green plant materials contain mainly contain wa,‘tg_r_'and_dry _‘
;

matter. The dry matter content of the material also contains various substances like
different elements and organic compounds which are shown below : . L ,
Since various types of plant tissues are found-in manure, their composition also

varies accordingly. However, the most te_ngft'i'\"'e composition of a plant material has
shown in the above scheme. From the scheme it is found that various organic compounds
are present consisting of carbohydrates, proteins, legnins. etc. Of which carbohydrate

group of organic compounds are predominant. Lignin containing carbon, hydrogen and

oxygen are very resistant to microbial decomposition. The crude protein are perhaps the

phosphorus. Al these plant and animal remains are of no importance until and unless
they are subjected to decomposition by different soil microorganisms.  The
decomposition of such residues in soil constitutes a basic biological aprocess in that
carbon is recirculated to the atmosphere as CO,, nitrogen is made available as‘N;if_ and
NO5™ and other associated plant nutrients like P, S and various micronutrient (fe, Mn, Cu,

_Zn etc.) appear in forms which will be available plants.

most complicated which contain carbon, hydrogen, oxygen, nitrogen, sulphur iron and.
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Organrc Reeyclmg

Generally crop residues’ should be left on or returned to the soil. . This gurdelme
takes advantage of the benefits of or rganic matter in soil; its aggregation of soil particles,
improvement of aeration status, infiltration and permeability of soil, its reservoir of plant

‘nutrients and energy for rmcroorgamsms etc. - Such major benefits of organic residues are

: denved only if the material is somewhat easily and rapidly decomposmg, a condition that
exists only if fresh sorgamc residues are incorporated into the soil regularly This raprdly_ "

| decomposmg organic materials cana be recogmzed as “active organic.matter”, If “only the - -
humus residues (decompose very slow) are left, the release of differe tvnut“nent elements .
is slow Slower decomposing organic matter produces a much less amount of g gums orv _
polysacchandes (long chain sugars), which can bind the soil partrcles forming aggregates -
and. subsequently improves soil ‘structure. If the supply of organic materials to the- soil.

stops, poiysaccharides like substances continue to decompose and within a very short
period structural 1mprovement of soil can be lost. Thus, new supplies of fresh orgamc

waste materials must be continuously available to maintain the productlon of

polysaccharide substances as well as to provide additional plant nutrients.

‘Conservation tillage (fewer tillage operations and less drsturhance of plant
residues) is an another economic practice for recycling of organic residues as well as for
maintenance of organic matter in the soil. - Because it provides less opportunity for
mixing organic residues with ‘the soil and as a result. the soil organlc ‘matter remains 1n
large amounts than where sufficient tillage operation is done.-

- Newly apphed plant residues can' either stimulate or retard decomposmon of .

native soil organic matter. This change in decornposmon rate is described as prlmrng

et

and is usually positive. The _priming action is defined as the loss. .of native soil orgamc
matfer through the applrcatron of fresh orgamc res1dues in the soil. '

. The amount of native C through “pnmmg” was taken as the dlfferences between- .

‘the amount of 501l CO, evolved in the presence and absence of fresh orgamc residues.

The loss of native soil organic maiter due to priming action may be attnbuted that .-~

there is a building of a large and wigorous population of microorganisms. when energy
material (frésh is added to soil and-that these microorganisms subsequently produce
enzymes which attack the native soil organic matter) : .

Composnt.on of Plant Material :

’ “The no. of organic substances is immense, and they are as variable in composrtron
as they are numercus. Organic matter is composed of about half carbon with lesser
amounts of oxygen and hydrogen plus small quantities of nifrogen, “phosphorus, sulfur,

and. ‘many other elements Carbon- atems. Jomed together into carbon chains of . many'

lengths and linkage are the. basic skeleton of organic compounds The remaining
elements fill out the skeletons to make different groups of organic’ matter, substances
called proteins, lignins, carbohydrates, oils, fats, waxes, and many other materials.

“The moisture content of plant residues is hlgh varying from 60-90 % with 75 % a' .

representatrve ﬁgure On a werght basis, the dry matter is mostly carbon and oxygen

PRI e




with- less than 10 % each of hydrogen and inorganic elements (ash) However on an

ele“nental basis (no. of atoms of the elements) hydrogen predominates in a representatlve

plant residues there are 8 hydrogen atoms for - _every 3.7 carbon atoms and 2.5 oxygen

atoms. These three elements dominate the bulk of or gamc tissue in the soﬂ
The general composition of representatlve green plant materlals added to the so1ls

can be booked in to figure. Note that all inorganic elements, ‘including nitrogen, ‘are

represented in the ash . Common ranges in the percentages of compounds present are

shown in parentheses

Carbon cycle : - : :
e Carbon is a2 common constltu,ent of all organic matter )plant and ammal res1dues)
Carbon' is continually being fixed into organic form by photosynthetic orgamsms under
the influence of light and once bound, the carbon becomes unavailable for use in the
generation of new plant life. Therefore, it is essential for the carbonaceous materials to
be decomposed and returned to the atmosphere for the survival of the hi gher organisms.

‘The decomposrtron of plant and animal remains in soil constitutes a basic
blologlcal process in that carbon © is recircuiated to the atmosphere as. CO2, Nitrogen is
made available as NH," and NG5~ and other associated nutrient clements like P, S, Fe,
Mn, Cu and Zn etc appear in plant available forms. In the process part of the nutrient
elements is assimilated by microorganisms and incorporated into microbial tissues (soil
biomass). The conversion of organic forms of C, N, P and S to inorganic or mireral
forms is_ called mmerallzatlon and the coﬁ&éfsmn of 1 morgamc forms of thsose elements
;9_ therr organic forms is known as 1mmoblllzatlon :

‘The carbon cycle revolves about CO, and its fixation and regenerat1on
Chlorophyll containing plants utilize the gas as their sole carbon source, and the

‘carbonaceous matter thus synthesized serves to supply the animal werld with preformed -

organic carbon. Upon the death of the plant or animal, microbial metabolism assumes the
dominant role in the cyclic sequence. The dead tissues undergo. decay and are
transformed into microbial cells and a large amount of heterogeneou\«-:arbonaceous
compounds togetherly ‘known as humus or as the soil organic fraction. The cycle is
completed and carbon?made avaiiable with. the final decomposmon and production of
CO, from humus and the rotting tissues. The carbon cycle is shown in ﬁgure

Carbon : Nitrogen (C:N) ratio : :
It _is the intimate relationship between organic matter and nitrogen contents of

_soils. The ratro of the welght of organic carbon to the we1ght of total mtrogen ina so1l or

organic matenal is 1939}"_’“ as C:N ratio. The importance of C:N ratio in controlling “the

available mtrogen “fotal organic matter and the rate of organic materials decomposmon is
recogmzed in developmg appropriate soil management practices.
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Ratio in- sonls :
The C:N ratio of scﬂ is one of ltS_leaI'auTEI'zSi.iC squilibrium Ja.iues the figure for

bumus bemg roughly 10 1 a;fﬂough values from 3:1 fc 1! cueraily found in
arable sotis,  This eritical ratio (10:1) is a reflection Gf the d f’}m‘ﬁc equlhbnum that
reeults from the dominating presence of a. Imcrobiai poyuiahs,n the ra,tlo being similar to

‘the average chemical composition of microbial cells. rule microbial protoplasm
contains 5 to 15-parts of carbon to 1 part pf: throgen but } is 2 reasonable .average for
the predommant aeroblc ﬂora A changﬁ in tbe pravd crﬂ‘crﬁ' e ation brought about by
Girther decomposﬂ;lon can -
s0ils can vary with the
Cw/er it Warmer regions
er both the the soil
011 }wmzons
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modify the C: N equihbnum value of humus ._,uch C: N
- climates i.e. Iamfah tempcrature etc Ths & v\l ratio is gene

candmons Thc ratm 1s also l’lafi"‘w-’l' L r su J soils ag mm; :

Ratio in plants and microbes :

" ‘The carbon and nifrogen ratio in plant material is vari:
30:1 to legumes and farm ward rpanur to as high as 100
the other hand C:N ratio of the badies of microor sanise
but much narrower between 4:1 and 9 1. Bacterial tissue in
protein than fungi and consequently has a narrow C:N ratio.

Therefore, it is usually found that most of the- app ied fresh organic materials in
soils carry large amounts of carbon with relatively very small amounts of total nitrogen.
As a result, the value of C:N ratio is wide and the vaiu es of C:N ratio for soils are in
between those of higher plants and the microbes.

: 'ag»s:s from 20:1 to

residues. On
J move suﬂswm
mewhal richer in

Ld
°

Practical implications of the C:N ratio :
The C:N ratio in soil organic matter is important for two 1 major reasons : (i) keen

competltlon for available nitrogen results when organic residues of high C:N ratio are —~

added to soils and (ii) because this C:N (10:1) is relatively constant in soils , the
maintenance of carbon and hence soil organic matter is dependent to no small degree on
the level of soil nitrogen. So the C:N ratio obwously has practical imphcatlons on the
availability of nitrogen in soils as well as in plants. As for example, large amount of
fresh organic materials having wide C:N ratio (50:1) are incorporated into the soil under
favourable soil conditions for ‘decomposition. A rapid change will found. The
heterotrophlc microorganisms — bacteria, fungi and actinomycetes become active and
increases their population with the production of large amounts of CO,. Under these
conditions nitrate mtrogen (NO;-N) disappears from the soil because of the urgent needs
by the microorganisms. And for the time being, little or no nitrogen is available to plants.

As the decomposition proceeds, the C:N ratio of the organic materials decreases with the
loss of carbon and conservation of nitrogen.
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Reasons for the stablhzatlon of C:N ratio to a constant value :

As the decay process proceeds both carbon and nitrogen are now subJect to- loss as. o

COz and nitrates respectively. It is only a ‘question of time until their percentage rate of -
dlsappearance from the soil becomes more or less the same i.e. the percentage of the total
mtrogen being removed equals | the percentage of the total carbon being lost. At this point.

that of the ratlo in mlcroblal tlssue

iy C.N ratlo and the level of orgamc matter :

Smce carbon and nitrogen are: reduced to almost a deﬁmte ration, the amount of

soﬂ mtrogen largely determines the amount of organic carbon present when stabilization .

occurs. Thus;.thé greater the amount of nitrogen present in the original organic matenal

the greater will be the possibility of an accumulation of organically bound carbon. Since: | .

a definite ratio (1:1.7) exists between the organic carbon and the soil humus, the amount
of orgamc matter to be maintained in any soil is largely conditional on the amount of
organic nitrogen present. The ratio between nitrogen and orgamc matter is thus constant -
{organic matter : Nnrogen 20:1 for most soils).

the C:N ratio becornes more or less constant 10:1 to 12 1 always bemg somewhat greatcr o




Chapter 2.

| -De¢ompOSiti0n o_f 'Soil-'Orgariic Matté__r -

_ The orgamc materials (plant and animal residues) incorporated in ‘the soil do mot
remam ‘as 'such very long. They are at once attacked by a great variety of micro
- orgamsms, worms and insects present in-the soil especially if the soil is-moist. ~The *
rmcroorgamsm for. obtaining their food, break up the various. constituents of which the = L
~ organic residues are composed and convert them into new substances. Some of these
substances are very simple in composition and others highly complex The whole of the-
organic residues is not decomposed all at onoce or as a whole. Some of the constituents
are decomposed very rapidly, some less readily, and others very slow They may be
listed in terms-of ease of decomposition as follows :

1. -Sugars, starches and simple protems - ' Rapid decomposition
2. Crude proteins’ ' o -
3.  Hemicelluloses - - ' 7 1
4. Cellulose o ‘ \
5.  Fats, waxes and resins
6. ‘Lignins ‘ " Very slow decomposition
. The organlc matter is also classified on the basis of their rate of cecomposmon as
glven below .
' "-‘.- ‘Rapidly d_ecOmposed S Sugars, starches, proteins etc.
* Less rapidly decomposed : ~ Hemicelluloses, celluloses etc.
* Very slowly decomposed . L fats, waxes, resins, lignins etc. : : :
o Slmple decomposmon products “Aerobic — CO;, H,0, NOs,- S(‘54, PO, etc. L
- Anaeroblc CH,, H;, N,O, N, etc.
- When organic material is added to soil, three general reactions take place. ]
1.. the bulk of the material undergoes enzymatic oxidation with carbon dioxide, :
~ water, energy, and heat as the major products. ' : o
- 2. the essential elements such as nitrogen, phosphorus and sulphur are released and / *
o “or immobilized by a series of specific reactions relatively unique for each clement. ;
3. 'Compounds very resistant to . microbial action are formed either through

. -modlﬁcatron of compounds i in the ongmal plant tissue or by mrcroblal synthesis.

~A) Decomposmon of soluble substances :

- Sugars and water soluble nitrogenous compounds are the first to be decomposed as
they offer a very readily available source of carbon, nitrogen and energy for the
mlcroorgamsms Thus when glucose is decomposed under aerobic conditions the
reaction is as under : : : '

| Sugar + Oxygen — Carbon d10x1de + water
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, When the nutrient or oxygen supplies are restncted partlally ox1dxzed dIfferent
' compounds are formed: 2
Sugar + Oxygen — Aliphatic a01ds (acetic, formic etc. ) OR-
Sugar + Oxygen — Hydroxy acids (Citric, lactic etc.) OR
' Sugar + Oxygen — Alcohols (ethyl alcohol etc)

;..Some of the reactlons 1nvolved may be represented as under:. .. . 0 -
--C4H}206 + 202 —) 2CH2 COOH + 2C02 + 2H20 D
(Acetic acid)

-

2CeH 1,06 + 30; = 2CsH;0, + 4H,0
(citric acid) '

C H1206 + 202 - 2CH2H60H+ 2C02
(Ethyl alcohol)
i) Ammonification :

Soluble nitrogenous ~ compounds, viz. amino acids, amides, ammonium
compounds, nitrates etc are also attacked by the microorganisms. The transformation of
organic nitrogencus compounds into ammonia is called ammonification. During the
course of action under aerobic conditions by heterotroph1c organisms, oxygen is taken up

. and carbon dioxide is released. Ammonification process involves a gradual simplication
of complex compounds. : :

Protein' - Polypeptides '— amino acids - ammonia or ammonium salt
_ OR ' o
Orgamc mtrogen —>NH; : s
_ - The ammonification orrurs as a result of acition of enzymes produced by _,
microorgamsms Their actlon is chiefly hydrolytlc and oxidative (in presence of alr) 2

i) Nltrlficatlon - a : ~
ERR the process .of conversion of ammonia to nitrates and then to nitrate is known as
nitrification.. The productlon of nitrate is ‘more rapld than that of nitrite, while the
- formation of ammonia is the slowest process. That is why soil usually contains more
- nitrate nitrogen than nitrite at any time. Nitrification is an aerobic process involving the
production of nitrates from ammonium salts. Itis the work of autotrophic bac*ena '
: Nitrosomonas
NH; — SRR
. Ammonia

: The net reactions are as follows :
NH," + 0, ---- e NO, + 2H" + H,0 + energy (66 k cal)
NO; # 0y ---=---=-=-----—-—> NO; + energy (18 k cal)
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The process whlch involves conversion of soil mtrate mto gaseous mtrogen or
nitrous oxide, is called denitrification.
Pseudomonas / bacteria

Nitrates - — Nitrogen gas

Water logging (e.g. rice field) and high pH will 1ncrease nitrogen loss by

o demtrlﬁcatlon

B)'Decomp.osition of insoluble substances :
i) Breakdown of protein : :

Proteins are complex organic substances containing nitrogen, sulphur and
sometimes phosphorus, in addition to carbon, hydrogen and oxygen. During the course
of decomposition of plant materials, the proteins are first hydrolyzed to a no. of
intermediate products e.g. proteoses, peptones, peptides etc. collectively known as
polypeptrdes The changes may be represented as under :

Broteins —» Proteoses, peptenes, peptides - Aminoacids, amides — ammonia
e Aminization . Ammonification

The process of conversion of proteins to amino acids is known as aminization and
the conversion of amino acids and amides to ammonia is known as ammonification.

i) Breakdown of cellulose : _

- .Cellulose is the most abundant carbohydrate present in plant re31dues The
‘microorganisms break up cellulose into cellobiose and glucose. Glucose is further
attacked by organisms and converted into organic acids. :

‘The decomposition of cellulose in acid soils proceeds more slowly than in neutral
and alkaline soils. It is quite rapid in well aerated soils and comparatively slow in those
poorly aerated.

Hydrolysis : " Hydrolysis

Cellucose --------- —> cellobiose ~ ----e-u-- ~—> Glucose

(cellulase) : (cellobiase)

Ox1dat10n _ . oxrdatlon
=--===--2--— Organic acids ——————emeat -—> COZ + HZO

iii) Breakdown of hemicellulose :

“ When subjected to microbial decomposrtron hemicelluloses are first hydrolysed to
thexr components sugars and uronic acids. The sugars are further attacked by
mcroorgmm They are converted to organic acids, alcohols, carbon dioxide and
water. The uronic ac1ds are broken down to pentose and carbon dioxide. The newly
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_ " Slmple Decomposntlon products :

| -_11-_

synthes1zed hemxcelluloses thus form a part of the humus I{ermcelluloses decompose |

' faster than cellulose

‘ nv) Breakdown of starch

Chemwally it is glucose polymer It i is first hydrolysed to maltose by the action of

-enzymes ‘Maltose is next converted to glucose by another enzyme. Glucose being
-~ ‘soluble in water is utilized for growth and othe; metabolic actlvmes The pfecessmay be :
o represented as under : e S :

', n

(C6H1005 + nHzO - n(C6H1206 )

'C) Decomposntaon of ether soluble substances

- Fats are first broken down by mlcro-orgamsms through the agency of enzymes

. lxpase into glycerol and fatty acids. - Glycerol is further oxidized to organic acids Whlch
' along w1th the other fatty ac1ds are finally oxidized to carbon d1ox1de and water.

L hpase
+ Fats semmeee-—y 01ycerol + fatty acids

| Oxidation
'Glycerol S - > Corbon dioxide + Water

- D) Decomposltion of llgmn

Ligninis deposﬂed on the cell wall to impart strength to the skeleton framework of

"-plant ngnm decomposes slowly, much slower than cellulose Complett ox1dat10n of
hgmn glves nse to carbon d10x1de and water : :

&
°

- As the enzymic changes of the soil ‘orgamc matter proceed, s1mple prodicts begin

~ to-manifest themselves.  Some of these, -especially carbon dioxide and water, appear |
‘ 1mmed1ately Others, such as nitrate mtrogen accumulate only after. the peak of the

vigorous decomposmon is over. The more ‘common simple products resultmg from the :

v actmty of the soil micro organisms are as follows :

_Carbon B COz, CO5~ ,HCO3 N elemental carbon
| N_ltrog_en- ’ ‘. | ’NH4‘ ,_i‘NQz’,‘NQ_h‘gaseous nitrogen
,-._"""._Smphqf o s,st; 'so3_';so4',__ cs,
| _‘Z_Phosphorus G 'H2P04, HPO, |

. Othes  t H20 oz,Hz,H+ OH’,K', Ca*, Mg™, etc.




: i) Mmerahsatlon of organic sulphur :- SR SRR :
' Many organic compounds, especially those of a mtrogenous nature carry sulphur
_ Heterotrophrc bacteria simplify the complex ~organic compounds then autotropluc

bacteria (sulphur bactena) oxidize it into sulphate form :

- Enzymic

,,,,S + 202,,;,r,777,7, - ,,j,S,OJ»;_ S o o ' 7,‘- -

WSulphur o Oxrdatlon SR

' ") Mmerahsatlon of orgamc phosphorus s c : :
A large proportlon of the soil phosphorus is carried in orgamc combmatlons
| 'Upon attack by mrcroorganrsrns the organic phosphorus compounds are mineralized, that
~is they are changed tc inorganic combinations. It depends upon soil pH. 'As the pH goes
" up from 5.5 to 7.5 the available phosphorus changes from H,PO, to HPO4 Both of these
forms are avarlable to higher plants '

Factors affection decomposrtwu : .

The most important factors that azter the rate of decomposrtmn of orgame matter
are . -
i) Temperature :

Cold periods retard plant growth and organic matter decomposition. If
temperatuies are warm. enough to produce considerable vegetation dunng the growing
“season, but are cold for long periods at other times of ‘the year,” organic matter
‘accumula*lon in and on the soil will be high. Continuous cold tcmperatures lower soil
humus because of less plant material is grown. ‘Warm summers may permit plant growth

~.and humus accumulation. .Continuous warm temperatures not only a1d hlgh plant-

- productlon bl.t also promote faster decomposmon '

'2) Soxl morsture H - :
B - Both_plant growth - and orgamc matter decomposrtmn require morsture near or
-shghtly wetter than field capacity moisture conditions are most favourable for both
- processes. ‘Extremes of both arid and -anaerobic. condrtlons reduce plant growth and
- microbial decomposition. Poorly drained soils with growing soils ‘vegetation usually
~ have relatively high humus contents such condltlons have been the cause of format1on of
»__some orgamc ‘soils. - ' : :

- 3) Nutnents - o ' n
_ - Lack of nutnents partrcularly mtrogen usually reduces plant growth more than it
- slows . decomposrtlon because rmcroorgamsms use the nutrrents m the dead organic
material before plant roots can absorb 1t ’ ' :
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o .'4) Sorl pH , -
© .+ ‘Most common mlcroorgamsms grow best at pH 6 -8, but are severely lnhlbrted
below pH 4.5 and above pH 8.5. Strontly acid soils are even more mhlbrtmg to mlcrobe
‘ 'growth than are strongly alkahne ones. o . S e

Sorls h1gher in clays tend to retam larger amounts of humus other condltlons ”

) belng ‘equal.” Most -organic substances adsorb to mineral surfaces by many . kmds of
bonds, partlcularly to. clays. - ‘The many- active bonc'lmg sites of minerals and humus

include the —O, -OH, -Al-OH, -Fe-OH, and cation exchange sités of mmerals and the —
-~ NH;', -SH, OH and -COOH portlons of organic materials. When oily. or waxy

molecules are absorbed the sorl may become water repellent as these materials coat soii
,sollds B - :

g Other factors 2 : '

Other deeomposrtlon mhrbttcrs include toxre levels of elements (alumm
manganese, boron, selenium, chloride), excessive soluble salts, shade, and orgumic
phytotoxins (toxic to plants) in plant materials. The ¢ type of plant is also important, 53
legun;es are more readxly decomposed than grasses.

Role of orgamc manures :
The effect of orgamc manure on soil fertrlrty are as follows :

1. VIt bmds soﬂ partlcles into structural umts called aggregates. These aggregates help
" to maintain a loose, open, granular condition. Water infiltrate and percolate more
readily. The granular condmon of soﬂ maintains favourable condltlon of aerat10n
and permeability. -

2. - Water holdmg capamty of soil is. 1ncreased by orgamc matter. Organic matter -

definitely increases -the amount of available water in sandy and loamy soils.
‘Burther, ‘the granular soil resultmg from organic matter addltlons supphes more
water than sticky and i 1mperv10us soil.

wes

3. Surface runoff and erosron are reduced by organic matter as there is good
infiltration. ‘
‘Organic ‘matter on the soﬂ surface reduces looses of soil by wind erosron
Surface mulchmg with coarse orgamc matter, lowers soil temperatures in the
summer and keep the soil warmer in winter.

6. The orgamc ‘matter serves as a source of energy for the growth of soil

mrcroorganlsms
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\Orgamc manure serves as. a reservorr of chermcal elements that are essentlal for o
- plant. growth ‘Most of the soil nitrogen occurs in orgamc combmatron Alsoa
considerable quantity of phosphorus and sulphur exist in orgamc formis. Upon'_

decomposition, organic matter supplies the nutrients as well as many harmones

‘and antibiotics needed by growing plants..

10,
a1
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- Fresh organic manure has a specral functlon m making soﬂ p‘rosphorus more -

- readily available in acid soils. - o

’ "f"*-"'-:()rganlc acrds released from decomposmg orgamc matter help to reduce alkahmty- B
insoils. . - ‘

Fresh orgamc manure supplres food for such sorl lrfe such as earthworms fnts and. _

- rodents, These micro-organisms  improve drainage and aeration. Earth worms can . °

~ flourish only in soils that is well provided with organic matter. .
‘organic matter upon decomposrtron produces organic acids and carbon dloxrde o

-~ which helps to dissolve minerals such as potassrum and make them more avallable
~to growing plants. - :

- Itacts as a buffering agent. Buffermg checks raprd chemical changes in pH and in

$oil reaction.

T R I TR
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Orgamc Manures

Generally, manures are added to. the sorl in order to increase the sorl fertllrty and'
vreld of the crop.- To distinguish organic and inorganic substances used for the purpose,

o Orgamc Manures - The orgamc manures are . made up of dead plant and ammals | o
o -remams ‘They'are bulky in nature and poor-in plant food. They supply almost all the -

g the orgamcs are specrfically called ‘Manures and morgamcs are called ‘Fertlllzers

mgredrents of plant food. Bulky orgamc manures are. farm yard manure compost and
green manure. . :

~ Substances like orlseed cakes blood rneal bone meal etc. are I'lCh in partlcular
nutrients, and. they are referred as concentrated organic manures..
product like uréa is also coming into use for supply of mtrogen

Synthetlc orgamc

: Average percentage_ eornpcsrtlon of .drfferent organic manures.

Bulky organic manures: .-

Trench Method: |
1): . The manure preparanon should be carned ‘out in trench: of 20 25 ft long, 5:6 fi

.:_"'__breadthand3 3.5ftdeep. - ...
2) . Dry litter should be: spread under each ammal in the evenmg for absorptlon of
. urine.’
3) . Each morning urine-soaked lltter and dung should be well-mlxed and ﬁlled in the
" “onesection of 3 ft length of the trench (length wise trench is sub- d1v1ded 1nto 7-8

. prts W1th part1tlons)

- Preparatlon of Farm Yard Manure (F Y M )

S.N. | Organic manure_ Nitrogen (N) | Phosphorus (P,0s) | Potash (K,0)
(A) - | Bulky organic I S .
| manure - o -
|1 | Farm YardManure - - |~ 0.50 025 0 0.60
12, {Compost. 089 051 - | 3.05
3 - |.Manure of night soil | 1.00 080 -~ | 040
- 1(®B) '-’Concentrated organlc ST S R
'}, |Manure o N
11 . | Groundnut cake "~ 729 153 .. 133
-2 .- I'Linseed cake 556 1.44. , 128 -
1.3 - | Castor cake - 437 185 139 |
4 'Neein"cake ] 522 1.08 148 |




-4 -'When the one section 1is ﬁlled toa helght of 1 I/z -2 fi above ground level the- .
S -'dome-shaped top surface is plastered with a cowdung + soil slurry. :

'5). After filling the one section (3 ff) of trench; the next 3. ft length of the trench is
R 'ﬁlled In about 3 months the FYM thanure is ready for use.

_Eeap_method of storlng manure is also recommended The heaps are prepared on ,

) 'fthe upland: Each day's material is. arranged layer by layer in dome-shaped structure o
- When the heap is about 6 ft hlgh 1t is rounded on the top and plastered w1th mud '

| FACTORS AFFECTIN G NUTRITIONAL BUILD UP OF F Y.M.: _
) The followrng factors affect the composﬂon of FYM. -
1) Age of Animal : Growing ammals and cows producing mrlk retain ‘in- their system
- nitrogen and p‘mspnorous required for productive. purposes like making growth and
producing milk aud the excreta do not contain all the ingredients of plant. food given in
the feed. Old animals on the doavn grade waste then body tissues and excrete more than
. what they do ingest.

-4) Feed : Vthn the feed is rich in plant food 1 nlgredlents the excreta produced is
correspordrngl v enriched. :

-,_3) Nature of thtg
' ennched the tanure w1th mtrogen

'd“"f:; Cereal___ straw and legumlnous plant refuse used as litter
/'S‘Nr o

: 4) Agemg of Manure The manure gets ncher and less bulky w1th agemg
"5) Manner of Maklng and Storage In maklng and storage losses are m vanous ways

| LOSSES IN F Y.M.
A There are two types of losses n F Y M (a) losses durmg handhng, and (b) losses
= durmg makmg and storage - o I

- ‘(a) Losses Durlng Handlmg ' .
(i) Loss of Dung A part of the dung is often. drred and used as fuel The dung is
valuable as manure and should be used as such : Co

'j-(u) Loss. of Urlne - Urme is not collected by the. farmers in this country Urine
.~ containing’ mtrogen and potash in good quantity is therefore, wasteful. The loss of urine
;may be mlmmlzed by spreadlng litter under the cattle and by makmg pucca floor.




(b) Losses Durmg ‘Vlalung and Storage

-f,(l) 0x1datron or Fermentatlon Loss : The fermentatlon being hrghly aeroblc itis

| unfavorable for the .accumulation of organic acids; due to this the 'ammonia that is
“evolved remains. unﬁxed and escapes The loss increases further w1th the looseness of

the heap and exposure to the.atmosphere. The loss is reduced by compactlng the manure .

- and keepmg it' moist, whrch results in the reductron of aerobic condition (aerobrc bactena. I
- become inactive) and anacrobic bacteria brmg about the decomposition of manure: The :

" anaerobic. decomposrtlon is comparatively slower, loss of carbonaceous matenal kept
. down and humus. formation takes place partly in the manure pit and thls 1s the type of o

fennentatlon that is des1red in manure prts

(i) Volatlllzatlon Loss Gaseous mtrogen evolved as urea is broken down to. ammonia

L4

and carbon dioxide. . The volatilization is increased by an increase in: temperature and

drying. . This -loss can be minimized by ¢ addrtlon of water to keep down the temperature

and by having two or three small storage pits rather than one larger one so that the

manure may not lie uncovered for too long a time.

(iif) Leaching Loss- Another' scurce of loss of nutrients is through leaching in the form
of liquid that oozes out from the manurg-heap or pit. This liquid .contains not only

soluble nitrogen but also phosohorus and potash. The oozing of the liquid is very often !

~ due to over watering. Such loss should be prevented by erectlng a roo’f' over the pit and
further by putting a low ‘bund all round the r1m of the prt ' :

L
:
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- Composting

Co*npostmg is a blo-chermcal process in wlneh microorganisms of both aeroblc'

(wluch requlre air or oxygen gas for development) and anaeroblc(whlch function in the

- absence of air or. free-oxygen), txpes decompose orgamc matters into a fmal product__ ,
-whrch is well rotten manure known -as compost. S L

" Comipost is prepared form refuses gollected frorn the farm or in towns or wllages :

The ‘mgredlents of composts. that a1e commonly prepareﬂ in India, are mamly from the j_ ﬁ
' followmg two sources. S - - e _

B 1 C_ompost from farm refuse :

This utilizes weeds stubbles ‘bhusa, crop resxdues remnants of- fodder hedge

'ohppmgs etc

P Compost from wn-reﬁrse
- The main ‘omponents of town compost are mght«soﬂ and street and dust-bm
refuses, commonly known as kachara.

Selectron/of Site : : : :

‘The site selected for the pit should be easﬂy approachable for mspectlon

Pit should be at a comparatrvely higher level so that neither rain water gets into it
nor the water table rises and causes water stagnation in the pit during monsoon.

It should be near the cattle shade and the soutce of water supply. _ _

Compost plt should be located at a distance -form the road or else to prevent .
contammatlon of lead due to automoblle exhausts.” Compost containing toxic metal lead

| _contarmnates even food grain, affected health of animals & human beings..

Three different methods of . compost making viz. Indore method, Bangalore '
method and NADEP method are described here in deta11 one can adopt them accordmg
o the avallablhty of 1ngred1ents and convemence

- 1 Indore method

~ This 'method was developed by A .Howard and Y.D Wad at the Instiutte of Plant
Industry, Indore, between 1924 and 1931. -In this method animal dung is used (as

~ catalytic agent), alongwith all other plant residues and wastes available on the farm. In

fact, this is the first aerobrc method of compostmg in which manure is ready within four

: months
The size of the pit :
- Breadth - 6to8ft. '
‘Depth - 2to3 ft. (not more than 3 fi. ).

'Length' oo~ 10 ft. or more as per requirement
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In regions of heavy ranfall compost should be prepared at safer places and

protected by. shed Compost makmg should be avorded between the months of June and
September. _

1) Bangalore or Acharya Method :
~ The composting of the vegetative waste is done in pits. The size of pit (9 x 2.1x

*&Qmeter}vaﬂeswﬁﬂkthequanﬁtybof"nmtenalﬂavaﬂableforrompostnrgTﬂTnT thick

layer of waste material is first laid in the pit. On each layer is spread a slurry made of
dung, urine, earth. A sufficient qua.ntlty of water is sprinkled over the material in the pit
to make it moist but not too wet. The pit is filled in this way layer by layer; the layer of
beddlng material alternating with that of slurry and water, till it rises 2 ft above ground

level. At the end oome—shaped heap is plastered over with wet mud. ‘It is left

undisturbed. The compost is ready in about 4 to 5 months. This method overcomes
many of disadvantages of the Indore-method like turning etc.  After the initial aerobic
decomposition during the first eight to ten days (ie. filing of pit is going on) the material
undergoss scimti-anaerobic decomposmon Under these conditions, the decompo.,luon is
more gradual and siow. Under this process, there is iea@ loss of organic matter and
altrogen and hence is a greater preduction of composi. Therefore, this method is
called developed or rior,

Y

Requirements of Composting : -
For making good compost the followmg conditions should exist :

1.Moisture. Decomposmon is due to the activity of m1croorganlsm For the proper
development of microorganism there should be sufficient moisture.

2.Temperatire. Optimum tem erature 1s conducive for the owth and act1v1t1es of
,P P p gr _

microorganisri.
3. Nutrients. Straw matenal such as wheat stubble, cotton stalks etc are the source. of
nutrients. _ : G :

4. Starter l\iatenal To hasten decom&)smon dung, urme mtrogenous fertlhzer 18
added. - : - :

(3) NADEP method :

According to Shri Narayan Rao Panda, “we have about 100 crore units of c1ty
compost which provide 60 lac tons of N, 24 lac tons of P and 45 lac tons of K. in view
of scarcity of organic manure in the country, we can provide required nutrients to. the soil
by utilizing available orgamc resources by-adopting ¢ Nadep Method’ of composting.

This method envisages lot of composting through minimum . use of cattle dung.
this requires' compost materials like dung, farm residues, soil, ‘waste productsof
agriculture and water, decomposition process follows through ‘aerobic’ ‘method and it
requires about 90 to 120 days for obtaining the final product. The nitrogen, phosphorus
and potash contents of the compost prepared by NAPED method are as follows

o R N R A L e e
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The 51des of the pit should be slopoy and should have sufﬁcxent space between

them for the carts to move fref-l y.

The matena!s needed for composting :
Mix p‘ant residues, weeds, sugarcane. iea»/es grass, wood ashes bran etc. Hard

woody materials are chopped mto small pieces and are cr.lshed

i. 'Animal duhg Dung of all the farm a.nimals Tike COWS bnffaloes bullocks horses
goats étc. is collected with beddings.

2. Urine soaked mud the urine soakcd mud of the cattle shed should also be utlhzed for

eompostmo
3. Woed ashes : This reduces ac1d1*y of the compost and adds potassium.
»é; Water and air : Both are necessary for bacterial and fungal activity.

Methods of Filling the Pits :
The material brought from the ca

cattie shed is snread evenly in the plt n 1avers of 3
inches with the help of racks. Wood ash, if

will also be spread over, along with

urine and mud. Affer this, 2 inch i»;n of beuoiﬁq with caitle dung and od is spread

evenly. Sufficient amount of waier is sprinkled over the material to make it moist. . The
pit is filled in this way layer-by-layer the layer of bedding, material is placed along with
slurry and water. The pit is filled till the material is 1 foot, above ground level. - It should
not take more than six or seven days to fill the ¥ length of the pit, leaving about one
fourth of the pit empty to facilitate subsequent turnings. At the end, one more layer of

bedding material with wood ash and urinated mud should be prov1ded Water is

sprinkled in the evening and the next moming and the process should be répeated 3 times.
In this way sufficient water is soaked by the trash matexial and dung and the process. of
decomposmon starts, resulting in shrinkin go the heap. Heaps-in the pit are turned once
ina week and at the time of first, second and third turning are moistened w1thwater
Turnmg -
Decomposmon through bacterial aet1v1ty needs proper mixing as- well as
circulation of water and air. The material is turned up three times.

(1)  First turning :10-15 days after tilling he pit.

(2) Second tummg 15 days after first turning.

(3)  Third tuming : after 2 months.- The black granular materlal should be

sprinkled with water and be dept in a rectangular shape out of the pitin a heap of 10°x9°
x3.5%0r 3 x 3 x 1 m.” Heaps thus prepared should be left for decomposmon for a month.
This helps the bacteria in fixing atmospheric nitrogen in a large quantity, '

In rainy season the compost may be prepared in heaps above ground in the areas

with average rainfall the size of the heaps may. 8’ x & broader at the base and 7’ X 7’ at
the top and not more than 2’ hlgh s
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' ngrogen(N) : - 0.5 to 1.5.% . » S
- Phosphate (P) . -  0.5t009% s
‘Potash (K) - 121014% B T

Selection of site and compost making by NADEP method :
With the help of bricks or locally avallable materials in the. v1llages tanks (hodi})

are constructed on the soil surface. These tanks should be located near cattle shade or on
~ easily approachable farm sites. The tank, each 10’ x 6* x 3’ are prepared with 9 inch
thick wall. Lining of the bricks is made with the help of mud which saves expenditure on
- cement. If upper layer is lined with cement construction it may last long. For circulation
of -air, proper blocks/holes of 7 inches are left on all the four sides of the tank wall.
Plastermg of inner-outer walls and floor of the tank should be by dung and mud mlxture

Materials required far NADEP Compost

Farm residues, refuses like weeds, grasses, leaves, sugarcane trash, stubbles and
all l(mds of wastes, stalks, roots, stems, prunings, chaff, cotton and plgeon pea stalks etc.
1400 to 1500 kg.

Cattle dung 90 to 100 kg. (8-10 baskets.)

Dry sieved-soil 1750 kg (120 baskets)(urinated earth more effective.)

Water-according to season (less during rains and in abundance during dry spelis.;
1500 to 2000 liters.

Methods of filiing the tank : '
Before filling the tank, slurry of cow dung and water should be sprmkled on the
floor and the walls.

V4
-

First layer : :
Plant residues available on the farm are” spread evenly in layers to a thlckness of 6

inches (100 to 110 kg) ’ : o~
Second layer -

-Cattle dung or ‘Gobargas sluny 4 to 5 kg. in 125 to 150 liters of water on the first
layer of the trash. : :

Thll‘d year : _

It consists of clean dry sieved so1l (keepmg apart stones pebbles glass plastlc
etc.) then 50 to 60 kg (4 to 5 baskets) of soil are spread on moist layer of farm refuses.
Sprinkling of water is repeated. The tank is filled i il this way layer by layer. It is filled
till the material is 1 % feet above the brick level. A hut like shape may be given at the
top. The whole tank is to be filled within 1 or 2 days. Eleven to twelve layers are
required for filling the tank to its capacity. In case cattle dung is not available in- desired
quantity, collection of the same is dore for 8-10 days under a.shade by covering it with a
light layer of soil. As an alternative practice, tank can be filled 1/3 or % of its capacity in
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parts Fu]l tank should be covered and sealed by 3 inch layer of s011 (300 to- 400 kg ) it
should be. pasted ‘with a mixture of dung and soil. Craks should not- be allowed to
develop on the heaps the check gas leakages for that the pasting can be repeated.

| Second ﬁllmg R )

After 15 to 20 days the trash contracts and becomes more compact and goes down

in the tank by 8-9 inches. The procedure described in the first filling is repeated and
again sealed and pasted with- mud and dung it takes about 3 to 4 months in compost .
making by NADEP method. In order to maintain 15 to 20% moisture, the compost is
sprinkled with &attle dung and water. This helps in conservation of the nutrients.

Normally from one tank about 160-175 cubic ft. of manure and 40 to 50 cubrc ft.
of undecomposed raw material, welghmg about 3 tons are obtained. According to an
estimate, from annual collection of dung from one cow 80 tons of manure can be
prepared which contains 800 kg N, 560 kg P and 1040 kg K. The market value and
worth of the nutrients derived from this manure can easily be estlmated It takes one
thousand rupees to construct a tank. Eight Man days are required for filling the pits to get
it emptied and transported to the field.

In Indore method of composting two inch thick dung layer is spread over the
srashes while in ‘Nadep’ method only 5 kg. solution {water + dung) of dung is sprinkied.
in this way with a little amount of dung -more manure can be prepared. In Indore
Method, 3 turnings are required as the manure is prepared in the pits, whereas in NADEP
method no turning. is requlred

The microorganisms live in soils spreading of soil layers are essential. This can be
situated at any corner of the farm which save transportation and labour.  The coliection
of dung only will have to be carried out. Soil mixed compost which is derived from the
NADEP Method, keeps on absorbmg air and is beheved to be the best method of

compostmg

Production of Composts : General

Production ‘of compost is the heart of the organic method. Dying and decaying
matter, whether the falling leaves of the forest or the decaying bodies of more complex
life forms, is constantly being used as the raw material of new life. In nature, the forest -
floor is the workshop for a continuous compost production operation. In gardens, we
interrupt this normal cycle by taking out some of the organic material produced In
setting up a compost-making operation, we are restoring the cycle and returning to the

soil the humus which is the single most important element in its fertility. The process of

compost of life renewal is achieved by a remarkably complex interaction of billions of
mlCI‘OSCOplC life forms with blologlcal materials.

Compost bm as factory :
- Compost bin works as factory in whlch suitable mixture of carbonaceous and

nitrogenous. materials act as the raw materials, and the workforce is supplied by an army

- of bacteria, fungi, and varlous other . mlcroscoplc life forms. The end product of this
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R factory has des1red sweet-smellmg, brown crumbly compost whlch ennches the s011> |

: 'fertlhty

Transformatmn Agents :
Transformation of biological material is carried out by microbial flora. They

Tequires moisture, heat and, depending on the type of production operation chose, a1r A

single-gram of compost will contain up to a billion bacteria, 100 million actmomycetes a :
million fungi, algae, protozoa and other in their hundreds of thousands,, Moreover, -
different bacteria with differing skills take over, depending on whether the heap is an

aerobic (air-using) or anaerobic (airless) production line, the temperature, the. pH Tevel

and the mineral content Bactena utlhze nitrogen to break down the carbon matenals and .

form compost
- Compost factory makes the end—product by two processes: one hot and qu1ck the

other warm and slow. The hot method is the aerobic on in which, all other conditions

being met, there will be a rapid rise in temperature, possibly to 1400 F (600 C), within

four days (a hot bath is bout 110° F or 40° C), declining over the next fortnight or so. The
‘bacteria which survive at these temperatures get through a lot of decomposing work, so
that, after two to four weeks, you already have a rough sort of compost.  For
improvement, the heap is turned, and fresh supply of air is introduced. It stimulates the
“bacterial activity once more so that a second heating a achieved.

The slower method is the anaerobic (for abut 12 months), relatlvelv cool one.

Oxygen is not introduced, and a different set of bacteria take over, producing
decomposition and the resulting compost at a munch more IGISUI.Cly pace. Wlfhm around
twelve months you should have a dark, crumbly compost. ' : .

.'_What to put in heap ? | &

- ~ The. proposed materials for heap are of btologlcal o*lgm for example cardboard,
.woolen carpets “and -ash- all pass this test. The alternative layers of vanous p0551b1e '

\

- organic materials in a compost bin built up in layer system. -

_ Ensure that the materials present the right mix of carbon and’ mtrogen df carbon
level is highier in the heap, it will remain cold and the decomposition process will be
protracted. The are of making successful compost is largely associated with achlevmg a

correct C:N balance. 30 part, carbon to 1 part nitrogen, is ideal which reduces to 10-15:1 o
when tumed into mature content. Fine grass mowing on their own will produce a treacle
mass result, so straw leaves or, possibly, cardboard would be good companions. - If you. -

include too much woody material such as bark and pruning without balancmg this with -

sufﬁcnent green matter, the pile may not heat up at all.

A compost heap, in fact, is somewhere between a bonfire and nature’s own

method of decomposxtlon method of decomposition, which is a slow rotting process
~culminating in incorporation by worms into the soil when breakdown is completed By

speeding .up the decomposition process we can increase a soil’s fertlhty very qulckly,
: especnally by makmg a well aerated: heap where oxygen-loving organlsms can ﬂounsh
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_ Materials for tlie' Compost bin

[Material -

I Savidust

._,COnversion Comments
L |ratio S
Urine - 2:1 ; Excellent acuvator and source of potash 1deally
- R _mix it with water before putting on héap
i Al _ Highly e-ffec,tive 'activator_

| Poultry manure | 10:1 . 1{,Use sparingly; a powerful activator. Also source of
R I " phosphates
Lawn trimmings - .| 12:1 Too nitrogenous to use on their own, espec1ally if
el soggy. Mix with damp straw, weeds or leaves

[Kitchen waste . | 12:1 - | Ideal, balanced ingredients. = Exclude meat and

L Y bones which may rot and attract rodents '
'Farmyard manure | 14:1 E.g. animal - excretion plus straw. Almost a
I N “balanced compost in itself after decomposition.
Used fresh, when the straw is still quite yellow, it
makes a good activator.
Seaweed 19:1 ‘Superb source of trace elements; no fiber or
o R structure.

{ Garden waste | 20:1 Pea, bean, tomato, potato haulms pr0v1de valuable |
L nutrients, also useful for holding air in the heap
Horse manure | 25:1 | See farmyard manure
Weeds 30:1 { Can range form sappy to fibrus, good source of

' nutrients. Avoid permclous perennials.  Note
stinging nettles are high in nitrogen and make an
effective activator, if used in quantity, best treated

L | | in same way as lawn trimmings.

| Straw 180:1 | Must be damp before use and , preferably, part-’

o ’  rotted to av01d robbmg too many nutrients form
R - heap :
Woody prunings |- 100:1 Shred first, or else use as mulch
{Batk 1100:1 See woody prunings
| Newspaper, 200-500:1 | Use sparingly, shredded or torn up. Dampen beore
‘|cardboard - - |- use; avoid materials with coloured inks
-~ -1500:1 Too demanding of nutrients in their breakdown

and too slow, unless ﬁrst stacked for two to three
o years o
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.-Note' . S R
o : C:N values should be regarded only as. approxunatlons and w111 vary accordmg to
‘V,age prec1se ‘make-up, etc. they are best used for comparative purposes to balance. ‘high

“C:N and low C:N materials at opposite ends of the table. A wide range of ingredients is

“the. safest bet and will ensure a nutrient rich compost, especially if seaweed and comfrey
- are added, even'in small amounts.. Wood ash, supplying potash and lime, may also be
~-igsed. Lime need not n normallTbe added to the compost pile, unless you have anacid soil:-

» channels
- throtigh it'and that grass mowing or the like, which are prone to settle into a solid, airless

two summer months may require six months in winter.

'Molsture s - f'.

" Care ‘should: be taken with pet manure: cat and dog feces can sometimeés be hazardous 1f
'.handled ' : :

"Factors for decomposition }

A heap should contain. enough bulk of food for-the heat-lovmg bactena for their:

_ _'growth and activity. Ifthe pile is too small, there will be insufficient heat bu11d-up To
obtain a suitable C:N mix on a garden scale, the materials may first need to be assembled

over a period of time. This can.best be achieved by creating a preliminary stockpile.
Garden debris, mowing, weds and so forth can be loosely stacked and covered in one pile
or placed in plastlc bags; likewise kitchen waste. .

Temperature : :
' Sufficient air is required to sustain the temperature build-up. Non special air
required. Slmply ensure that the material does not get compacted by forkmg

mass, are mixed w1th woody materials. Temperature is related to the weather, therefore
composting is more reliable and fast in summertime. Compost whxcn may be ready in

£

°

"Moisture is essentlal for microbial act1v1ty In a dry summer: the neap w11'l

'.deﬁmtely need some, preferably, added every so often while you are’ constructing it.
- Ingredients should be pretty damp. Too much moisture is unlikely at the time of makmg
'the heap, but it should be protected form rain with polythene on top.

‘ The ﬂnal cons1derat10n in makmg qulclc compost is the nght mlxture of .
" ,.‘mgredlents There are many variations. A good balancing material i is straw.. It is best to
.Ieave this outs1de first to get wet and begin the rotting process on its own, so that when
“you mclude it in your heap you will not need to wet it and it will already be a much richer

- plant food, with more nitrogen (from the air) and pro-portionately less carbon.
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L :-:'Ingredlents to avold
| f’Para toxies: - -

Matena.ls whlch deﬁmtely should not ﬁnd thelr way into vour heap mclude all
' ,-'metals rubbers glass and plastics- even so — called biodegradable plastlc will endure for
. ‘many. years ‘Large quantmes of newspaper and cardboard will greatly slow the rotting

) '-_process Also madvrsable is, dlseased plant matenal such as brassrca stalks mfected with

' _r'Actlvators of blo-degradatlon : C

o
Ll

- Animal manure is used to enhance. the heatmg process 1t must be fresh rather then
already | rotted. Fresh manure activates by seeding the heap with bacteria. If enough is

added 1t will also bring a lot of heat into the compost heap. This can be very useful iz
.} wmfer when it is cold and there isa shortage of green matter to engender heat.

‘The right Dactena can also be introduced by addmg some of last time’s compost as
the heap is constructed. Commercial activators are unnecessary if the above conditions
are met, but 'you might find it interesting to experiment with herbal products, whick
deﬂmtely make a difference. Packaged bacterial activators are also. available but sincs
the types of bacteria at work vary with activators are also available but since the types of
bacteria at work vary thh the temperature air condltrons and other factors these may be

_ of 11m1ted use

When and’ where to spread Waste / manure ? _ ' :
‘Waste cannot be spread at’'some’ stages of: crop growth it is usually not possrble to

B spread ‘wastes-on crops near harvesting time. It is also, true that some crops are more
suitable- for waste application than are others. From a fertllrzer point of view, spring
'apphcatlon in. USA ‘and Europe and kharif (rainy season) apphcatlon in India usually

glves best results, supplymg maximum benefit from the nitrogen in the waste. However,

it is not always possrble to spread all waste in the above sections. ' In pig ‘production, for
-example the - manure is produced. throughout the year, so adequate storage for twelve

months would be ] necessary if all the manure was spread in spring. This would be vary

'costly In practlce it'is customary that manure produced during water be spread during

spring and sumimer and that produced in_ autumn be’ spread dung late autumn. In some

situations, where soil condltlons are sultable manure is sometimes spread throughout the

year S0 that very 11tt1e storage is requlred

The pattern of agnculture determmes when and where wastes -can be spread.

, Tradltlonally, most waste was spread on tilled land. ‘With intensive agnculture in areas
- like the British Isles- waste is spread on grassland.- In countries such as Denmark, where
" 'most of the land is tilled, and high proportion of the waste is spread for trllage corps. In
- Indla agncultural waste is mcorporated in s011 for crops . .




- enough to carry manure spreading: equlpment Under some soil and chmatic COlldlthIlS ;

o there may be six months of the 'year when manure spreading equlpment ‘could cause

: serious’ damage to the soil surface. Under other conditions, it is possrble to spread
- manure: throughout the year without serious soil damage to grass than the same quantity .
o apphed in sprmo or summer. It appears that slurry can depelete the already low oxygen

Trme of apphcatron of waste is often determmed by when sml eondltlons are’ dry" : __» ' |

: " levels in the soil near the grass roots, killing the better yielding grasses, “which will be’

f!r replaeed by weeds. It is therefore advisable that if slurry grases, which will be: replaced
- by weeds. It is therefore advisable that if slurry has to be spread on grassland in wmter '
low rates (say not more ‘than 20 tonnes/ha) should be used. | e :

: 'Rate of appllcatlon s : - R :
'~ The quantities of plant nutnents requlred for drfferent crop and s011 condltlons are
-reasonably well ‘established for most countries. Where soil fertility is - adequate,
. mamtenance dressm‘gs of phosphorus and potassium are applied annually. . Maintenance

dressings are rates that will maintain soil fertility over the year and should equal the
difference between losses and the nutrient supplying power of the soil. The main nutrient
losses are corp removal and loss in drainage water. Nxterogen 1s more comiplex because

there are many sources of losses and inputs and it is the primary nutrient ‘influencing

_yield in conditions of high. soil fertlllty “With low soil fertility, -extea rates of nutnents .

- above mamtenance dressmgs may have to be applied




Green manurmg

, Green manurmg is the practlce of applymg as manure large quantltles of green
' matenal such as leaves and twigs of plants or crops grown for this purpose. Growing of a

3 crop or: applymg cf leaves and tw1gs of plant and mcorporatmg 1t wrth the s011 is called

_en_ manunng

o Methods of Green manurmg 2o

: manurmg

~ There 'are two methods (A) Green maurmg m situ and (B) Green leaf

' {A) Green Manurmg in Sltu Growmg a crop and mcorporatmg (ploughmg) it in the

same ﬁeld w1th the soil is called situ method of green manunng

Green manure crops :

Leguminous (pulse) crops used for Green manurmg

(1) Sannnemp (Crotalaria juncea). Adapted to well-drained soil, surtable for . upland
condition, quick growing, relatlvely resistant to pest and diseases, have deep root systen.

,(2) Dhaincha (Sesbamg/aculeate) Resistant to drought, salt and water-logging, ideal for
- rice soil (clay), generally grown in lowland sultable for salme and alkaline soﬂ ‘have

- deep root system.

3) Dhaincha {(Sesbania rostrata) - A newly introduced green manure crop whlch can
also grow in water-logged condition. In this _crop nodules formation is on the roots and

~ also in large number on the stem. So that it fixes- ‘more nitrogen than Sesbama aculeata.

'~ (4) Mung (Phaseolus aureus mung)- It is quick growing, drought resistant.
- (5) Indigo (Indigofera tinctoria) - Suited to heavy soil (clay), slow growing.
: '(6) Khesarl (Lathyrus satzvus) Winter season crop. .

'- Non-Legummous Green manure Crops

1.Bhang (Cannabis satzva)
2 Kodoglra (Vernoma cenerea)

- (B) Green Leaf Manurmg When green leafy materlal is collected from other places
' -and ploughed in the ﬁeld itis known as green leaf manunng : _

Green Leaf Manurmg Crops HE B
1.. Glyncrda (Glyricida maculata)
2. Karanj (Pongamia glabra)
3 Ipomoea (Ipomoea carnea).
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'-Green manunng Procedure :
_ .. The green manuring; practlces are glven below ‘ o -
1.~ Green manure crop gan be grown in any type of soﬂ prov1ded there is suffiment
~ rainfall or alternatively irrigation available.
2 '.i__._,.To ensure-success with .a legum_nous green manure crop is to moculate the seed
. with the proper strain of bacteria. - '
. 2 “The: green manure crop “should be sown w1th a lngher seed rate than usual so*thatim”’
- .there will-be a good canopy produced very: qulckly The usual seed rate for R <
- sannhemp is about 40 to 50 kg. per hectare. » n
. 4. The productlon of green manures is hrmted by the plant food elements (plant
.~ .nutrients) deficient in the soil. Legummous green manure plan'ts are able to fix
- " atmospheric nitrogen. ‘When the soil is rich-in nitrogen, leguminous plants do not
f’-",-ﬁx mtrogcn so well, as- ‘when grown in poor soils. The application of phosphatic
- fertilizers improves. the growth of legummous crop markedly and promotes the -
_fixation of nitrogen by profuse nodulation. ,
5. The best stage at which the. crop should mcorporated in the soil as a green manure
" is when it reaches the flowering stage. Sannhemp crop is ready for turning- in at
- the age of 7 to 8 weeks wheteas dharncha crop is ready for incorporation when 5
, t0 6 Weeks old. :
6. - Burying of green manure crop is done in the dlfterent ways. In some cases the
- - plants are cut close to the ground and the green material is put in the furrows
- opened by a mould board plough and is later buried. One of the method is to
- plank the material down with a heavy plank ot log, and then plough the field. The "
other method is to mix the uprooted or cut plant material (green leaf manure) by ;-
~ 'means of disc harrow In dner areas th1s method has been proved to be better than E
~ " ploughing in. '
7. . -:'--.'-'Immedrately after ploughmg the matenal careful packmg of the soil should be
: done by suitable implements ‘to ensure  proper dec0mpos1t10n Packmg
_ : (compactmg) is especially necessary if the soil moisture supply is-deficient.
8.. Under certain favourable circumstances, green manure crop such as dhamcha can
| be sown in. between the rows of cotton or Jowar. When the dhaincha is
~ sufficiently tall it can be uprooted and mixed with the soil by inter-c ultivations.
9. Under limited moisture supply condition, it may be advisable. to grow the green
-~ 'manure crops -in one field and add the green material to another field. By doing
- this the moisture required for growing ‘the green manure crop is saved.
10. For proper decomposntlon in hght s01ls the crop should be buned deeper than that 5
- in the heavy omes. . - . '

Decomposmon of Green manure: o | | 1

‘A host of microorganisms affect the - complete dlsmtegratlon of organic matter '
_ leadmg up to ammomﬁcatlon and, finally nitrate production. The factors for complete
decomposmon are the varymg moxsture condltlons of the s01l The des1red results would




. fermentatlon of resrstant matenal and low(mmsture) aftcrwards for mduclng aerobrc _
- .condition under which nittification can take place. Decomposition also depends onother "

_ ,,"factors such as composrtron of green matter (crop) and presence of avallable morgamc -
, ,nutnents : S :

Advan ges cf Green manuring : Green manunng has the followmg advantages

‘Green manuring adds organic ‘matter and mtrogen to the soil. Fresh ¢ 0rganic; matter . o
. (leaves twigs, roots etc.) decomposes and 11berates plant nutnents Legummous e

. green manure crop fixes nitrogen in thesoil. : U

" Green manuring checks weed growth The plants used for green manurmg are.

| v'usually, grow very quickly and thus, tend to suppress the growthof weeds: =~

Green manunng crops aid in' the reclamatlon of saline and alkahne soﬂs bv the

 release of orgamc acids.

Green manuring increases the availability of plant nutrients. When fresh organic h

matter dceomposes carbondioxide is evolved, more organlc acids are formed and

as a result, plant nutrients become. more soluble in organic acids and therefore -
more readily avallable to crops

Disadvantages of Green Manuring :

1.

v

The limitations of green manupng are as foliows : :
Growing green manuring crops in. rainfed area where annual ramfall is less than 30

_1nches, there is a likelihood of harmful effects. The reason for this is because the

green ‘material added to the soil does not decompose readily due to lack of
sufficient water. Retarded decomposmon results in mtrogen starvatlon of the- '

= followmg crop.

Due to. 1mproper decomposmon problems of 1nsect-pests and dlseases may come |
up. -

~Sometime the cost of gréen manuring is more than chemical fertlhzers
- Green manunng crop may be taken as a catch crop between the main crops. - Due
to late sowing of green manure crop and insufficient moisture, burying of green
‘manure crop became late Therefore showmg of main crop may not be done or

delayed.
If rainfall is scanty, growth o*‘ green manure crops would be less v1vorous Wthh

: results 1n less productlon of green matter

'Selectlon of Green manure Crops :

- ‘2;._‘

. The characteristics of good green. manunng crops are given below
It should be quick growing, so that timely. 1ncorporatlon of green manure crops_ :

may be done. For example, sannhemp and mung.
It should y1eld large quantmes of green matenal ina short penod For example »

‘dhaincha. - _
o It should be preferably from the legume fannly SO that mtrogen would be ﬁxed in
o addltlon to green matter product10n For eﬁmple dhamcha and sannhemp o
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o It should be tender \move leafy growth than woody growth) ) that 1tws RS
decompos1t10n will be rapid. For ‘example, berseem and lobia... -~ - - B
It should have a deep root system so that it would penetrate deep layers of the s011
-~ Thus, it utilizes nurtuents and water from deeper layers and also- helps in

o developmg good soil structure For example sannhemp and dhamcha :

Prmclples of Green manurmg

‘Green manuring crop should be grown in 1mgated area or where annual ramfall is -

1.
- more than 30 inches. =Lack of moisture is harmful for the growth of the crop as -
. well as for'decomposition. An undecomposed crop may harm the subsequent crop
S by upsetting the balance of carbon and nitrogen. .
2. .After green manuring subsequent crops should be sown in well decomposed crops
' Undecomposed green manure. may ‘cause poor. gerrmnatlon and problem of
diseases and insects.
3. In the irrigated area, the best stage at which the crop s'hould mcorporated in the
soil as a green manure is when it reaches the flowering stage. In rainfed or dry
region, green manure Crop should be 1ncorporated before flowenng stage (tender
or leafy stage.) - :
4. Green manure crop should be quick growing.
5. It should be preferabiy from the legume famﬂy
6. It should have deep root system. ' o
7. One tonne green manure = 2. 8 t FYM 4 3 kg N 9 3 kg urea.
Green l\lanure crops, their yleld a.rd mtrogen addeu in the ﬂeld '
Sr.no. Nams of green Botamcal o Growmo ‘Average y1e1d Nltrogen
‘| manure crop | name - [season .|of green | added - - kg
S IS R | matter kg per | per hectare
I B © | hectare |
1 |Sammhemp = | Crotalaria | Summer | 1947 = | 842
. |juncea - |and | N
S | Kharif e
2 - | Dhaincha Sesbania | -do- | 1836 | 769
| ' L aculeate . | | s -
3 |Ud. . |Phaseolus |-do- 1001 | 4220
, B mungo - | . = T
4  |Mung = |Phaseous  |-do- | 374 | 386
o - laureus. |- . I I
5 - |Khesari  |Lathyrus  |[Rabi |~ 1230 | 549
L , sativus . | , o N
16 | Bersem. Trifolium .- | -do- | 1550 = | 542 =
- alexandrinum | = . | ] e
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Role °f Orgamc Manurg Funcﬁon- of organi;c-manme are given below 3 o

1.

din

10.

11.

12.

13.

Orgamc ‘manure blnds s01l particles into structural units called aggregates These ;

aggregates help to maintain a loose, oopen, granular condition.” Water infiltrates

_ and.percolates.more readily. The . granulaLccndltLonvofhsml mamtal_n.shfayrorable

. -condition of agration and permeability. - |
2. " Water-holding capacity is increased by orgamc matter Orgamc matter deﬁmtely
‘increases the amount of available water in sandy and loamy soils. Further the

j granular soil resultmg from organic matter addltlons, supphes more water than -

sticky and impervious soil."

Surface run off and eros1on are reduced by orgamc matter as there is good '

infilatration.

Organic matter-or oroamc manure on the soﬂ surface reduces losses of s011 by

wind erosion,

Surface mulching with coarse organic matter lowers soil tempera res in the
summer and keeps soil warmer in winter.

The organic matter serves as a source of energy for the growth of soil
microorganisms.

Organic matter serves as a reservoir of chemical elefhents that are essential for
plant growth. -‘Most of the soil nitrogen occurs in orgamc combinations. Also a

_considerable quantlty of phosphorus and sulphur exist in organic forms upon
. .decomposmon organic matter supplies the nutrients needed by growmg plant as

well as many hormones ad antibiotics.”
French organic matter hasa spe01a1 functlon makmg soil phosphorus more readlly
available in acid soils. -

E ,0rgamc acids released from decomposmg organic matter help to. refuce alkahmty
‘in soils.

Fresh organic matter - supphes food for such soil life as earthworms ants and

_ »rodents These microorganism improves drainage and acration. Earthwo4rrms
- can flourish only in soils that are well provided with orgamc ‘matter. © - _
: Orgamc matter- upon decomposition produces organic acids and’ carbon d10x1de'
which helps to - dissolves minerals’ such as potassmm and make them more
‘available to growing plants. :

- Humus (lnghly decomposed organic matter) prov1des a storehouse for the
. exchangeable . and available action- - potassium,  calcium and magnesium.
- Ammonium' fertilizers are also prevented from leaching because humus holds
‘ammonium in an exchangeable and available form. _
Ttactsasa buffering agent Buffermg checks rapld chenncal changes in pH and in

sorl reactron
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Role of Organlc Matter in Retentlon, Movement and Avallablllty of Sonl Water 3

Retention ofsoll water. , L S o - ,
' Water-holdmg capacity is 1ncreased by orgamc matter Orgamc matter mcrease :

- generally porous havmg a large surface area which helps to hold more capillary water.

: -_ ;_the amount_:_.of avallable water in sandy and loamy sotls: . Water is held in the’ caplllary |
/POres.Or micro pores. | ~Organic matter helps to mcrease ‘the caprllary pores in ‘asoil. -
“Organic matter itself has a great caplllary capac1ty - Undecomposed organic matfer is

“The humus that is formed decomposmon has a great capacity for absorbing and holdmg‘ _
water. - Hence the presence of orgamc matter in the soil controls the amount of eaplllary -
water : ' s

Movement of soﬂ water : - : A o
In saturated flow or gravrtatlonal ﬂow water percolates down (vertlcally) mto the,
lower layers:. Orgame matter helps to mamtam a high proportlon f macro pores, larger -
the pore space, grater the flow. In capxllary movement or unsaturated movement water
moves -from lower level (thick moisture level) to upward level (thin. moisture level).
‘._.Upward rise of water is higher in micro pores or caplllary pores The humus helps to
‘_:mcrease the caplllary pores ' ' . L

' »Avallablllty of sonl water :

' -Organic. matter ‘binds soil partrcles into structural. umts called aggregates These

- aggregates help to ‘maintain loose, open granular condltlon ‘Water infiltrates and

percolates more. readily. - Thus, organic. matier refuces surface run’ off and makes s011

, water more avaﬂable to plants : : - TSR : :
"Dlsadvantages of ()rgamc Manure - a o T

L _Nutnents are so low that huge quantlty of manure has to be added for the desned

~ . "dose of nutrients. .

2. - Transport.of the huge quantlty of manure to the s1te apphcatlon is dlfﬁcult

- It increases the cost also. - :

4." - The rate of rhineralization and the rate of release of nutnents partlcularly of the

: _'mtrogen is slow - S

w




- Chapter6 _ o
Concentrated ()rgamc Manures

Concentrated orgame manures are those that are orgamc in nature and contam
hrgher percentages. of - major plant nutnents like nitrogen, phosphorus ‘and potash

compared to bulky. organic manures. “like F.Y. M. and compostgfhesewoncentrated**"*'Wm

' manures’ are made: from raw - ‘materials ‘of animal or plant orgin. - The common - .

concentrated orgamc manures are orl cakes, blood-meal ﬁsh manures, meat-meal and ERRE
_ woolwaste el A S AR *

- Oil cakes - - SRR
A large variety of 011 cakes are produced in the country oil cakes ‘can be grouped
mto two classes, namely (i) Edible oil cakes - suitable for feeding to cattle and (ii) non-
edible oil cakes - not suitable for feeding to cattle. Normally, edible oil cakes, should be
fed to cattle as concéntrates. But cultivators in India apply some of the edible oil cakes to
the soil. Thus both the types of ¢il cakes are utilized as concentrated orgamc manures

- ‘{oughly, two mxlhon tons of oil cakes are produced arnually in Ind.a Orl cakes
contain not only mtrogen but also some phosphorus and potash, along with a large
percentage. of orgamc matter., The chemical composition of the prmc1pa1 011 cakes o
*avallable in Indxa is glven in table g1ven ahead -

_ 011 cakes are the qurck-actmg orgamc manures. Though msoluble in water thelr -
nitrogen . becomes quickly available to the plants in. about a week or ten days after .
application. . ‘The mahua cake, however is an exception, as it nitrogen does not become. &
~ available till about two months after application. As such mauha cake. should be applred'
about two months before sowing, provided the soil is moist. This cake is sultable for

apphcatlon to orchard and long duratlon crops lrke sugarcane and taploca o : ‘

_ Orl cakes should be well-oowdered before apphcatlon so that they can be spread
-evenly and are easﬂy decomposed by microorganisms. They can be applied a few days
prior to sowing or at sowing time. Oil cakes, especrally groundnut cake, are also applied
" extensively in the from of a top-dressmg to sugarcane. Dependmg on crop, 011 cakes are N

apphed broadcast drllled or placed whrle earthmg up near root zone. . ' -
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' Average Nutrent content of Pﬁnc;pal oil cakes B

Country  ghani or Ghana oil cakes usually contain a little more oil -than the
- hydraulic or expeller-pressed oil cakes. Owing to the higher percentage- of oil, country
ghani oil cakes are somewhat slow-acting, as oil _prevents rapid conversion of organic =
organic nitrogen into an available form. Deoiled neem cake is a by—product of the oil -

productlon and can be used as a manure; There are different ways of using neem cake as

‘a rhanure, such as (i) an organic manure (if) blended with a nitrogenious fertilizer,
specxally urea, to inhabit mtnﬁcatlon and improve fertilizer efficiency, or (iii) by first -

extractmggeem caLe w1th ethancl or acetone and /or mixing the cake as aN fertlhzer

-Blood—neal

Dried blood or blood—meal contains 10 to 12 per cent of nitrogen and one to two,
. percent of phosphoric acid. 'An adult cattle gives about 13.6 kg of blood, and a goat or
sheep about 1.36 kg. at present, slaughter houses do not take proper care in collection of
the blood. They should be provided with pucca of concrete floor w1th a central dram: -

leading into a blood storage tank.

The blood clot.is first treated with commercml copper sulphate at 125gm per 100.'
kg of clot. It is then evaporated to dryness on a sand bath. Next, it is spread on a
‘concrete floor covered over by a net, and allowed to dry in sun. When completely dned o

it is powerded, bagged and sold as blood-meal

1Oilcake - Percentage compos1t10n
1 L ___IN 19,05 |K20
| Non-edible oil cakes - . .
. |{Castorcake . -~ - 43 1.8 o 13 :
| 'Cotton seed cake undrcomcated 139 |18 16" - :
| Karanj orhongecake . ..~ ~ 139 109 = - = 12
Mahua or ippi cake 125 Jog |18
Neem cake T 152 160 |14 |
| Safflower cake, undecorticated - |49 = |14 - |12
| Edible oil cakes - -
! Coconut cake . B 3.0 1.9 18 i
Cotion seed cake, decorticated 164 2.9 (22 {
Groundnit cake ' 2 113 1.5 13 : ;
Linseed cake . lao 14 13 1
Nigercake , 47 13 13
Rape seed cake 152 1.8 1.2
Safflower cake, decorticated ' 7.9 22 119
Sesame or til cake _ : 162 120 2




-precautlons for pathogens and responses to eartnworms are necessary Speclally 1f horse | .
- dung is used, we have to be extremely, cautions of Tetanus virus that is common m horse -
- dung and is lethal to human bemgs In sheep dung tmmed1ate growth 1s poor o

: 2) Agrrcultural waste :

processed food wastes sugarcane trash and baggage and processmg wastes

- 3) Blogas slurry

- After recovery of blogas if not requ}.red for agricultural use,- viz, m conventlonal
compostmg can be used for vermin compostmg ' : :

4) City leaf htter : ' : ~ i

- As yet no-data is ayallable on tonnage of leaf litter from- avenue or- re31dent1al
areas that is burnt. Al this can be converted into vermicompost. - This would' keep cities
clean and would provide useful product- the vermicompost on success of vermiculture on
different types of leaf litter, some informatien is available. These are mango, guava,
grasses and certain weeds. However researches are wanting for generatmg more
vlnformatlon S e ’ S :

5) Clty refuge ~ : :
City refuge or garbage on dany productlon basis comprise. 1mportant 1tems of c1ty
pollutlon Its management (collection and disposal) costs lot due to various factors
- Composition of city refuge w1de1y varies. Considerable portion of city refuge can be got

sorted and recycled or composted.  For compostmg however it is essential that toxicants
: should not be mixed with the material. - Most of household as kitchen waste can be
vermin composted ThlS concept- 1f well practlced and managed would mamfold reduce

over. all generanon of 01ty reﬁ1ge

6) Forestry wastes :

‘These also. compnse vanous types of plant products like wood shavmgs peels

' saw dust and pulp All these bes1des various types of forest leaf htter can be used

7 Industrlal wastes : : : ‘ o ' S

-Some types of Industnal wastes v12 waste from food processmg, dlshllery, etc
can also be used in vermin culture w1th some mampulatrons in regard to. vermlcompost
able condltlons - - : SR

8) Waste paper and cotton cloth etc' |

‘These are decomposable organic waste. - These 1f are not bemg recycled for other

useﬁtl products can be recycled wrth venmcompostmg

,‘Thesejompnseﬁluemsmscardedaﬁerjlawesnngand threshmgeﬂhe preduce
o like stem, leaves, husk (excepting paddy husk) peels, vegetable waste, orchard leaf lrtter

et g




. More spemﬁcally followmg combmatlons can be used as feed for earthworms for ; ‘» _
_‘ _vermm culture ‘and vermlcompostmg However exact proportlons may have to be S i
- adJusted with little pre-testmg . - T

~ Biogas slurry with some leaf litter -and some soil sprinkled over. R
~‘cow dung -+ Sheep droppings + horse dung mixed in equal quantltles -

~-Cow dung or mixed dung + agncultural waste m rat10 of 10 3
. 0ld cow dung (minimum 7 days). - -

~Only agricultural waste or sewage sludge or kltchen waste or leaf htter or thelr.’»."_'
-rmxture e . o A , . S

"Mﬁwwr~

Note In place of agricultural waste the substances like gram bran, Kitchen waste nce. o
pohsh sewage and sludge, vegetable waste, and wheat bran can also be used '

Standard dlet given by Prof. R.D. Kale compriSes cow 'dung“ Or. mixed dung +
Gram bran + Wheaf bran + Vegetable wastes in ratios of 10:1:1:1 + Some powdered egg
shell. :

Material combinations thoroughiy mixed with upturning with a spade to mix.
Heaps are watered and kept in shade for partial digestion for 2 to 3 weeks. Then it is
beaten to break lumps, i.e. make it some-what powdery and used as feed for earthworms.

“In addition to above numercus other combinations have been tried and or can be

t"led with care. For example de- oiled Neem kernel cake can also be used. after it has been

partially matured or decomposed. Fresh de-oiled Neem cake has been reported to reduce
- reproduction and so -does sheep dung. Vermistabilization is also delayed in some
combinations. ‘For all such problems, best is to subject it to initial pre testing.. '

Some mushroom cultivators are vermicomposting “spent” or used substrates after

mushroom harvest for vermicomposting. Treatments of this matenal too is samhe and is 2
. to be nuxed with any of the feed materials. SRR :

—

Types of Vermicomposting _ ~
Small scale or Indoor Vermlcompostmg

This is conducted in covered areas (with a shade) It is 'pfefer“'e'd and o

recommended for areas where protection from climatic adversaries iike high rains,

prolonged spells of high or low temperatures (from less than 10° F to more than 450 F)' =

and predators like ants, rodents and large insectivorous birds are abundant.

" Indoor culture and composting can be practiced in abandoned cattle sheds, poultry )
sheds back yards or.underneath temporary thatched sheds. Thatching material should be
- locally available material as drawn . from agflcultural wastes. or material “of non-
“marketable ‘grade from Social Forestry programmed, viz. stem straws from subabool -
plants and straw of harvested crop plants. : '




o OtheLtypes of Yermicompostmg

o

Large scale or Outdoor Vermncompostmg , - - .

Large scale vermicomposting- is of two types (1) srmple promotlon of vemic
. actwlty in fallow fields after harvestmg corps And (2‘ large scale commenclalxsed
vermlcompostmg in open heaps o . .

~~There can be.several -names’ des1gnated to verrvncompostmg Bas1cally all are .

same but vary only with extent of waste mass to be vermicompostd-and compostmg‘_ o

contamer(s) .Some even tag with names of mechamcal structures used.as composting
containers, viz. - vermiexcelerator - etc. Thls is common w1th some commerclal
‘establishments in USA and Europe. =~ . - '
_ In process of simple promotlon of v vermin act1v1ty, in fallow ﬂe]ds ndges are o be

raised by 8-10” and whole area is divided into smaller plots in accordance with existing
ground level. Partly digested (= decomposed) ‘wastes, rargely-compnsmg agnculfural
wastes are somewhat uniformly spread over plots.” It is watered to keep morst and
covered with other decomposable organic wastes like weeds and leaf litter etc. this helps
conservation of moisture and promotes vermin autiVH} 1.e. soil humification. Over this
neat litter dwelhng species of earthworms are introduced along with a thin layer of
sorr'ewhat mature cow dung manure. The process is aliowed to contmae for 3-4 or [ more
Jmonths, but perlodlc light irrigation or moistening is continued. '

Prolonged vermic activity on fallow fields resulted in condltlonmg the soil. It

helps in formation of humus, improves soil aeration, percolation infiltration and nutrient
content, etc. ' All these eventually promotes soil health management and yields of plants.

Thus the process is- 1mportant integral of organic farming. In fact process is 1mportant for
_soil reclamation efc. viz. under jhum or shifting cultivation.

~ In some parts of America, such natural vermicomposting is practlced In India,

with average small land holdings, this may not be possible, but at community level, viz.

for Panchyatl Ends (like Pastures) ‘this is certamly p0531ble Likewise for Forestry

plantatxon, 1t is sultable

Requipments for Vermlcompostmg -

_ There: are’ no special material requlrement(s) for - vermiculture = and
vermlcompostmg Still for planning any programming certain scientific points are
required to be ‘kept'in mind for optimal result (compostmg) These have been termed
- hereas reqmrements for vermlcompostmg o

’ 1) Beddmg Materlal o -

- This is_the lower most layer of earthwonn feed substrate that is required to be
verm1composted For this any blodegradable matter is used like banana stem peels, coir
pith, coconut leaves, sugarcane trash, stems of crops grasses or husk. Waste or d1scarded
cattle feed can also be used for beddmg : : -
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-’2)Contamer s

o 'fupon quantity of ‘waste to be’ composted ‘and number of live earthworms we™w. .

Verml-compostmg contamer can be of any shape or size and requlrement d__' nends -

culture. On average, 2000 adult earthworms can be maintained in-containers of 1 m

dimension. - These with appropnate conditioning of compostmg matenal would conveit”
Jpprommatelv 200 kg wastes every month. Interestingly, roughly in a container of 2. 23 X

2.23 meter itis possrble to maintain 10 kg of earthworms to have an expected conversion )
rate of approximately 1 ton per month.’ However, to have optimal conversion- normally, R
s only upper 9-12 1nches Iayer is composted ThlS should be softly scrapped off S

3) Cover of feed substrates :

This s required for reducmg moisture loss and also saVe worms from extra? B

movements (out side substrate) or from predators like ants. Moist gunny bag covers also
help in conservation of moisture. ' .

4 Morsture content s o
Moisture euntent during Vermrcompostmg shouid be mamtamed between 30 40'

per cent. If moisture is high, dry cow dung manure or leaf litter should be mixed with

substrate.

pH of substrate should be between 6 8t07.5. For non—smentrs’fs measurement of -
pH, can be done with use of pH paper strips. available from chemists. These pH 1ndrcator
strips are dipped in soil solution {soil and distilled ‘water), colour changes and which is
matched wrth color chart on cover of strip booklet. 7.0 pH indicates its neutral condrtron .

s011
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6) Selevtron of rlght type of worm specles :

This is important to have.optimal ‘results In general, specres ‘to be used for

of growth rate of earthworms (protein.

uerrnrcompostlng should ~be* hrgh_%
' fd pressure, as ‘well have hrgh reproductlon

conversion), high temperature ,
rate. Two groups of varthworms are found :

® Surface earthworms : -

‘They are short in length (3- 4 mch) and eat more orgamc matter (90 per. cent) as
compare seil (10 per cent). Surface ..arthworms include Eprges and Endoges types of '
worms and also known as r-selected species. They are characterized to have more
metabolic rate (high conversron rate) and high productron rate and are more useful for ’
vermrcompost : : -

less than 7°1ndrcates its acidic nature and greater than 7 1nd1cates alkalme condition of o
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After collectlon of compost from top layers feed matenal is agaln replemshed and
composting process is rescheduled.- ‘After 2-3 months checking is made to see the
condition of beddmg material and growth rate of earth worms. Normally reproduction of
earth worms goes on, bit goes down aﬁer 9 months Then mature or old worms should be
removed : : "

Vertmlcompostmg efﬁcnency L o ' _
~In general a bed of 1 mx lm x 0. 5 m requlres 30 to 40 kg of beedmg and feed
material. This can suppgrt 1000.to 1300 earthworms which would multlpl y and compost
the matter from upper layers. So upper layers of organic matter should be periodically
‘ replemshed ‘Many experts suggested that from top layer, accumulatmg casts should be
‘penodicaiiv removed as it redlices vermic actlv1ty or reproduction. Whole organic matter
gradually gets decomposed with exhilarations by vermic activities and matier is
' converted  into vermlcompost Vermlcon'post is reported io contain 5 times mors
nifrogen, ‘'seven times more" phosphorus 11 times more potassium, 2 times more
magnesium and calcium. These are in a from that is readily assimiable to plants.

The decomposition of organic waste depends upon several factors. Harths
activities like burrowing, feeding and defecating exhilarate process of decomuosi
large the no. of earthworms present in an appropriate medium and conditions, fzsts
would be vermicomposting. Thus initially, i.e. immediately after intorudction of worms,
first ‘1ot ‘of vermicompost is ready within 60-70 da.ys Gradually with . bacterial
decompos1tlon leading to breaking of larger masses and increase in numbers of wortns,
vermicompost is ready in 30-40 days only. According to available extrapolative
estimates, 1 kg of earthworms (i.e. nearly 1000 adult Eugenia species worms) would
produce 10 ko in 60 70 days -

&

o .

Transportatlon of hve worms :
- With gradual’ development and functlonmg of vermicomposting beds or tanks; 2
stage is attained when surplus numbers of earthworms are produced. These can be sold
' to other vermiculturists and various other usages like areas ranging from export potentiais
to local demands. In such situations, needs of transporting live earthworms arises.
Transpoltatlon of live earthworms is very simple and easy. Cocoons are to be
hand picked with brush and collected in some container having same feed material with
some moisture. Feed material should be approximately % gm per cocoon for every 24
hours of transportation journey period. Cocoons can be gently packed in any clean
perforated container viz. Soft;ly put in muslin bag and which is put in any other plastic
jar having perforated lid for aeration. Final postal packing or air freight packing shouid
also be perforated.

Appllcatlon of Vermicompost :

- Broadly vermicompost appllcatlon is to be done in same manner as conventional
) fann yard Manure is apphed For various usages, vermicompost application can be done
in under mentloned manner

-




| quw.éroi' Gardenpots . 5

‘Make a2-3” pit around,_'pl_'ant eﬁsuring that roots are not cut and fill ,yermicbmpo_st“ o

around it. Cover compost with ranked over soil and water. For preparation of garden

pot soil, basic preparation are same. Only 10-40 parts vermicompost can be mixed in soil
before filling pots for transplanting seedlings. Succeeding application would be same as

- conventionally done.Some experis even opine - that 20-30% recommended dose of

chemical fertilizers be substituted with vermicompost. Seed bed preparations can also be
done with simple addition of vermicompost in conventional manner. . |
In Horticulture: o | |
In horticulture® plants, vermicompost i preferred and is applied by
mixing equal quantity of cow dung mManure.
plant) depends upon age and size of plant. !
plant base of %2 to 1 feet depth and 1
vermicompost and farm yard or cow dung i
is put and finally covered with organic
seeds), husk, coir, or even old hesian.
‘mulching’ and then watering should be cone. Gensnii.y spplication can be repe: ted
every month or at conventional periodicity.
Above methods can be tried by hobbyists for itcnen or in “Terrace’ Gardens for
vermicompost application around flower, fruit and vegetable plants in homes.

sreparation of a ring around

Tn thiz ring, mixture of
eaves, weeds (minus
letes faportant step of

‘In agriculture : _

_ Utilizat_ion,of vermicompost int agriculture has s¢ Sar bee Hmited due to low level
of production of vermicompost. However, first application at seedling stage, mixed with
FYM in equal proportion may be useful. Estimate dosage is around 5 tons/ha. Second
application may be repeated after one month. Though soms experimental data of small

plots has been reported, yet large scale trials are wanting.

~
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tity (in general, 5 kg per
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Chapter 8-
- Fertilizers

, Fertlhzers are inorganic substances that contain one or more mgredlents of plant
- food, in large proportions. Some organic synthetic substances like urea have also been

qneludwmatlns ~category.—They -may benatural- —substances —or-artificial products.
Fertilizers ‘which contain only one plant nutrient are termed as “Straight . fertllizers’
“which may be d1st1ngu1shed from ‘Compound fertilizers® whlch have two or more'
fertnthrs : _ C '

Stralght Fertlhzers : : o '
' - When a fertilizer contains a smgle primary nutrient, it is called stralght fertlhzer
Sueh femhzer is-called mtrogenous or phosphatlc or potassnc For example, urea. ‘

Cemplex or Compounti Fertlhzers :

Two or more nutrients in one compound is known as complex or compound
remh'?erc Complex fertilizers are granular and easy to apply. Examples are

Fertilizer . . : N P205 ' KzO
‘Diammonium phosphate - 18 - 146 -
Amrnomum phosphate sulphate 20 120 -

In the eXample lOO kg of Diammonium phosphate contazns 18 kg of N and 46 kg.
of P205 the remaining 36 kg is inert material. '

°

Besxde the reactlon of the fertilizer there are other more potent factors whlch
modify their action. In light-textured soil where irrigation facilities exist or there is-
adequate rainfall the use of sodium nitrate may not prnduce alkalinity. But sodium will
accumulate rapldly in the soil if the soil is heavy and the rate of infiltration is low.

- Some fertilizers, such as ammonium nitrate, are very hygroscopic in nature and
rapldly absorb m01sture partlcularly durmg the monsoon season. -

Nltrogenous Fertlhzers :

*

The deﬁc1ency of mtrogen in the soil is foremost and crops respond to mtrogen
better than to other manurial mgredlents

Classnficatlon : The mtrogenous fertlhzers are broadly classified mto 4 groups (gwen in
followmg table
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- Clasmﬁcatwn of Nltrogenous fertlhzers -

[ Source - of -Narne_.ofifertlltzer-j o %of %P |Reaction -
| nitrate -} : o o ‘nitrogen | | (acidity
I DA R | © | |/basicity)
[Nitate | Sodumnitrate(NaNOy)~ -~ | 160 | ~ |Basic
[~ [ Calciumnitrate CaNO3), -~~~ | 150 | - |-do- - }
-7 7 | Potassium nitrate (KNO3) 130 | f-do- )
. [ Ammionium | Ammonium sulphate (NH4),SO04. - | ~ 20.6 ~ [Acidic - |
o ",_-,-.-Ammomumchlonde(NH,q,Cl) S 250 | [Ade-
| Diammonium phosphate - 1210 | 53 j-do-
[ | (NH)HPO, 2 RN NN SR
{ Nitrate and Ammomum nitrate (NH4NO3) o 33.5 - |-do-
ammonium - | , B
ST Ammomum sulphate mt_rate B 260 | . |-do-
| (NH4),SOs NHNO; ~~ S
: - | Calcium ammonium nitrate : 20.5 - {'Neutrai
Amide | Urea CO(NH,), 16.0 “[Acidic |

' Calcrum cynarmde (CaCNz) | 220 | - . |Basic

Characterlstlcs of mtrogenous fertrllzers
I) Nitrate- Fertlllzers Of the mtrate fert111zers the most common in use is: sodmm mtrate
. or calcmm nitrate. -

S

‘Nitrate group of fertlhzers are soluble m water and hygroscopic (absorbs moisture
- from the atmosphere to become sticky).
‘They are alkaline in nature. - Especially the constant use of sodrum mtrate creates

deﬂocculatmg of clay particles and poor drainage.

_Contains less percentage of mtrogen than other groups so that its use 1is
. diminishing at a fast rate.
“They are completely soluble in ‘water and readily avallable for the use of plants as

'such, without any chemical change in the soil.

: 0

- . The nitrate is not retained (adsorbed) by the soil and is liable to fast leachmg
“These are apphed in small doses and repeated at mtervals on standmg corps (top
3 -dressmg) :
If souse is not surtable for rice crop in early stage of growth. Because rice plants
_take mtrogen in ammomcal form ’

II) Ammomum Fertlllzers Th1s group of fertlhzers are in wide use partn,ularly
-__ammomum sulphate L S

o a):

Ammomum fertlhzers are soluble in water but not hygroscopic.
They are ac1d1c in nature .
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Sl Phosphatic Fertilizers SR

: Classxﬁcatlon and Characteristics: Phosphorus femhzers are classxﬁed 1nto
(A) Water—soluble (B) Cltrate-soluble -and (C) Insoluble. :

| _ .(A) Fertxlizers Containmg water—soluble phosphorus .

St.No. . .Name of the fertilizer |  Chemical Percentage - | Acidity or’
| R L composition | - composition " | alkalinity
1 P,0, | N | =
1 . | Superphosphate Ca(H;PO4), 16-20 - | - Natural
(ordinary) B
(single superphosphate) ’ _ L
2 Superphosphate - 3Ca(H,PO4); 40-48 - | Natural or
(concentrated) | 1 acidic
(triple super phosphate) '
3 Diammonium phosphate (NH;},HPO, 54 21 Acidic

Characterlstlcs :

1. Phosphate is water-soluble and quick acting (avallable)

2. Very less leaching loss in this group of fertilizers.

3. Should be applied in neutral and alkaline soils. '

4. . Superphosphate and soil reaction. When superphosphate is apphed to neutral or
alkaline, the soluble monocalcic phosphate combines with lime in the soil and dicalcic
and tricalcic phosphates are produced. The phosphates are then said to be reverted.
Since the reverted phosphates are chemical precipitates, they are ina fine state of division
and offer a large surface for the soil solution to act. As a result,even tricalcic phosphate
is rendered soluble slowly and gradually, and made available for plants.

‘When the soil is acidic an the pH is 5.5 or lower, the iron and aluminum in the soil
become soluble and combine with the soluble phosphates in superphosphate. ‘Iron and
aluminium phosphates that are formed, as a result, are very insoluble and do not become
available for the use of plants ordinarily. The phosphates are then said to be fixed or tied
up in the soil.

When the pH of the soil ranges from. 5.5 to 6.5 the light a01d1ty of the soil assists
greatly in d1ssolv1ng the tricalcic phosphate present in the soil and making it avallable for
crops.
- The orgamc matter in the soil effectlvely prevents applied phosphates from belng
tied up (fixed) in the soil in insoluble forms and even releases: phosphates that had
already been fixed, is likely to mﬂuence phosphate apphcatlon practlce in: the future




o Super phosphate ’ : ,
- - "The phosphorus in bones ‘and rock phosphates is in the form of tncalcmm.-
L phosphate (msoluble) and therefore, does not become readily available to plants. The
-insoluble phosphate in rock phosphate is converted into a soluble form by treating with

83

| ,ﬁ,ﬁsulphunc ‘acid and the resulting product. is called- superphosphate (ordinary). -When

sphori

(B) Fertlllzers contammg cltrate-soluble phosphorus

cid- mstead of sulphuric acid is used _(for treating Tock phosphate) in
. n ‘of super - phosphate, a - high grade material contammg 40-48 percent
phosphonc amd is obtamed “This is called concentrated or trlple super phosphate

Sr. | Name of fertlhzer Chermcal_ Percentage Acidity
No. | = composition composition | alkalinity
| | B P,0s |
1 | Basicslag (Ca0); P,05.5i02 3-5 Alkalinity
(Indian) ‘
2 Dicalcic CaHPO, 35-40 Acidic
phosphate

E Charaeteris'tics :

1) Insoluble in water but soluble in citric acid, so that does not become readily
.+ ‘available to plants. o
"2)  No leaching loss. S
- 3)  These are slow actmg fertilizers tnerefore apphea in the 5011 15-30 days before
- sowing. _ -
- 4) These type of fertilizers should be used in natural and acidic soils.

- Basic Slag :
: It is more effective in soﬂs with high rainfall and that are neutral to -acidic in 5011

reactlon It is advisable to apply it in heavy apphcatlons and about a month before: _

B sowmg the crop to compensate for its slow action. it is alkalme in reactlon

o chalclc Phospahte
Tt has high amount of mtrate—soluble phosphate and has an excellent phys1ca1
condltlon Due to its phosphate in dicalcic form, it is cheaper and there are less chances'
- for ﬁxatlon It is effective on soils of ac1dlc neutral and alkaline reaction..

BN b a
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c) Fertlhzers contammg msoluble phosphorus -

SN.{Name of the Chenncal Percentage composition FAcrdity or|
| fertilizer composition v | alkalinity
— 1 POy | N
11 ‘Rockphosphate ~ [Cay(POy), | 20-30 e I
2. ’Bone meal ol 11820 | - 3 | Alkaline -

Characterlst;cs :- o
(1) Because of their 1nsolub111ty and very slow avallabrhty, fertlllzers of this group

should be applied in the soil about 2 months before sowing. Phosphorus is available in

the form of tricalcium phosphate.
(2) Generaily, deep placement is done in highly acidic soils.

Rock Phosphate :

For effective results, it should be used in heavy apphcatlon pamcularly with
organic matter. Its availability is increased by the presence decaying organic matter.
Rock phospha.te must be finely ground before application in acid soil.

Bone—mea; :
Bone meal is very safe and slowly available in the soil. Bone meal can be apphed

in acxdrc soil with light, medium and heavy texture. Its efﬁmency increases when organrc
matter 1s present m adequate quan*mes

L
&
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 Potassic Fertilizers
. ClasSiﬁcatlcu E
[ TFertlizer | Chiemical form | Percentage "Reaction
S |\ |composition | :

11 Potassmm chlonde |KCL - 1 . 60 Neutral ~ -~
__-| (muriate of potash) 1 aE : S
2 P,ota_ssn.m sulphate _ K,80, . | 50 Neutral |
| {,izaracterlsties

1) Potassium fertilizers are Water-soluule but not hygroscopic in nature
7Y They are readily available to plants.

3) There is no leaching loss.
4y zs they are neufral in reaction so have little or no effect on the soil pH

Potassmm Chlorlde :

Its ‘use'is found effective in acidic and heavy soils. Based upon the chemlstry of o

o chlonde ion in the soil it is inferred that under acidic soil conditions it replaces OH ions
associated ‘with the free iron oxides and therefore in such soils muriate of potash
(potassmm chloride) is likely to give more response than sulphate of potash Besides,

- chlorine ions are less strongly retained on soil colloids than sulphate jons. It can'be more o

. safely used on heavy smls where chlozme ions wﬂl not- accumulate very mUch

) Potassmm Sulphate T .-

* This fertilizer is more effectlve on light and medlum s01ls with hlgh\pH (alkalme. '

and calcareous soils). Under wet conditions it is preferable to apply potassium sulphate
than potassmm chloride. The SO4 (sulphate) ions are retained by soils more strongly than

v_Cl (chlorine) ions in the heavy soils. : Excess of sulphate ion in the heavy soil develops _

' .'toxmty Further in heavy (compact) sols uptake of potassmm from potassmm sulphate is

?“
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. Fertlllzer Mlxtures

In fertlhzer rmxtures 2or 3 stratght (srngle) fertilizers are’ med thoroughly For'

— 4xample Harabahar(lBN 18P 6K) and Suﬂa (20N+20P+0K)

Advantages of Mlxed fertlllzers : : .
-The advantages of fertilizers mixtures are summanzed as follows

l) The farmer is supphed a balanced fertlhzer mlxture that is adopted foreach s01l o

and each crop.

'2) Time and labour costs are saved since: all of the fertilizer matenals are apphed at ,

-~ one time. , : S
3) Fertxhzer nnxtures can be prepared in a manner to correct resldual ar‘tdlty of
~ certain nitrogen fertilizers. .
4) Fertilizer mixtures in balanced form help in mamtamfng good physrcal'condttlon
of soil. IR
53 One nutrient increases the avaﬂabthty of other nutrient.
6) Balanced fertrlizer mixture pfe*vtdes tolerance against drought, cold, pests and
diseases. - . - : _ L

' Dlsadvantages of mnxed fertlhzers E

i)  The unit cost of planf nutrlents in mrxtufes is hlgher th a1 that of purchasmg the'

The arguments against using fertthzer ml,xtures that are usually put forward are :

' same materials separately
2)  The improper letlll‘CS may not be sultable for all soils. _ -
3)  The purchase’ and use of correct formulation of fertihzer rmxture requlres
- relatively greater knowledge. Lack of proper knowledge about the proper mlxtLre
" “for a specific soil type and apartlcular crop may result in 1mproper use.- -

4y  When mixed fertilizers are used, single nutrient fertilizer may still be necessary at |

a spemﬁc plant growth stage. For example, nitrogen in split- application - (top
. dressing), i.e. ‘at 2 or:3 stages of plant growth Therefore; farmers have to

‘purchase mtrogenous fertthzers for spht appl1cat10n (top dressmg), apart from

. ;mlxed feruhzers

Prmc:ples of Mlxmg Fertlhzers :.

“The compatlblhty of vano *‘ertlhzers for mixing depends upon the various - )
'reactlons that take place. ‘Most. fertlhzers could be mixed together without any adverse
effects, while some fertilizers react with one another. Some of the changes brought about'_ '

-by m_.udlclous mrxmg (mcompatlblhty) of fertlhzers are mdlcated below

_ '(1) Loss of mtrogen from mjudlcl’
hberate ammoma gas ﬁ'om amm

nlum salts

TSR LT TR I

"e_r_tlllzer mlxtures s Bastc compounds S
and organlc mtrogenous manures and lead o
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to loss of mtrogen Quick llme slaked lime, potassium carbonate bas10~ slag and
cynamide, which are basic in nature, should not therefore, be mlxed w1th ammomcal

fertahzers and organic manures.

(2) Lumps formation in mcompatnble mixture : Superphospahte is hkely to form'

- ﬂ?ﬂfﬁiumpsavhenﬂﬂmxeckmthﬂtlaeriemhzer&andkept over for some time. It reacts with |

~ -nitrate and . librates n1tr1c ‘acid and makes the mlxture sticky and mconvement for
handlmg : A

»(’5) Unava:iablhty of. phosphate in wrong mixtures : Substances hke slaked lime
react with superphosphate on mixing and soluble monocalcic phosphate is reverted to
dicalcic and tricalcic forms (which are insoluble and unavailable to plants ) '

Materials used in fertilizer mixtures : The following types of ‘materials used in making
the mixtare :

(1)  Nutrients : oupphez of plant nuirients (fertilizers).

{2}  Conditioner : They help maintaining a good physlcal condition of the mixture.

They can be powdered tobacco stalks, paddy husk powder, etc.

(3)  Neutralizer : They are used to neutralize the residual acidity of certain fertlhzers
in mixture ‘e;g. -anmmonium sulphate. 1\/[ostly dolomite, limestone are used for th1s

purpose.
(4) therﬂ they are s‘md soil, powdered coal, ash etc.

- Types of Fertlhzer Mixtures : _
@ Open chain fertilizer mixture : the producers write the percentage of avallable

nutrients from those mixtures, thus, it facilitates the farmers io select the nght type of
grade for ¥ p and soil. _
(i)  Closeg/chain formula fertilizers mixtures : these mixtures do not 1nd1cate thelr
grade (% of avallable nutrients) and type of fertilizers mixed together. Thus the farmers-
cannot choose a correct mixture for their use in production of crops. -

' -Fertilizer Mixtures available in the maljket O

1. Sufla (15:15:15) 2. Sufla. (20:20:0)
3. Lakshmi (12:12:12) 4. Lakshmi (8:8:8)
5. IFFCCO -1 (10:26:26) 6. IFCCO-2  (12:32:16)

Grade : '
Grade of mixed fertilizers is 5- 5-10 (fertilizer ratio of 1:1:2), _means that 100. kg of

the mixed fertilizer of this grade will contain 5 kg of N, 5 kg of P,0s and 10 kg of K,O.
The source of N, P and K are urea (46 of N), single superphosphate (16% P,0;), muriate
of potash - (60% K;0), respectively. For this grade, 10.9 kg urea, 31.3 kg superphosphate

A
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and 16.7 kg muriate of potash will be used. The total weight fertilizer ingredients will be o
589 kg. to this fertilizer mixture, 41.1 kg of inter material will have to be added to make

up 100 kg bag of mixed fertilizer. The inert material is usuaily soil, coal, ash, sand etc.
known as filler. A filler is weight make up material added to fertilizer ingredients to
produce a mixture of desired grade. '

. Balanced Fertilization :

~ Plants contain 90 or more elements, only 16 of which are currently known to be
essential. ~ The elements essential for plant growth are carbon, hydrogen, oxygen,

hosphours, potassium, nitrogen, sulphur, calcium, iron, magnesium, boron; managanese '
| 3 b4 9 3

copper, zinc, molybdenum and chlorine. On practical point of view, generally application

of nitrogen phosphatic and potassic fertilizers are considered as balanced fertilization.
Unbalanced fertilization has led to decrease in the yield of crops and also

deteriorate the physical condition of the soil. The growing of crops by using: only

nitrogen fertilizer have depleted the reserve of available phosphoric acid, postash, and

other mitrients in the soil. The result is that subsequent additions of nitrogen fertilizer do
not result in increased vields because some other essential elements such as phosphorus
and potash are now a limiting factor, ~

Balanced application of fertilizers enhances the efficiency of nutrients.. For
example, the efficiency of  nutrient like nitrogen is greatly enhancéd when it is used in
conjunction with phosphorus. For instance, when a dose of 30 kg of nitrogen was applied
in the field, only 14 to 30% of nitrogen is utilized by the crops. On the other hand, when
30 kg of nitrogen was applied along with 30 kg of phosphoric acid, the recovery of added
nitrogen varied from 23 to 50%. This clearly shows that phosphoric acid contributed to
the better utilization of the nitrogen. Just as phosphoric acid helps in the better utilization
of nitrogen, potash also helps in the better assimilation of nitrogen and phosphoric acid.

- Balanced fertilizer application, particularly, phosphorus and potash makes plants
more drought resistant and winter hardy. Balanced fertilization imparts plant vigour and
resistance to certain diseases. | ' o '

A cerfain balance among the various nutrients is essential if the greatest efficiency
in the-use of fertilizer is to be obtained. o

.............
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Methods of Fertrllzer application
'Various methods are used for fertilizer applrcatron The methods are classrﬁed as
follows : . _

A

Metnocls of Fertilizer appnca’uon '

Application in solid form- - Application in liquid form -
' | \ 1. foliar apphcatlon ' 7
2. apphcatron in 1rr1gatlon water. '

\ 1
doasting - Placement Localized placement
3asal application i. Plough sole 1. Drill
{'op dressing 2. Deep 2. Band
3. Sub-soil - 3. Side dressing
- ~ 4. Spot placement
5. Ring placement

A) Application of Fertilizers in Solid form : '

I) Broadcasting : Evenly spreading the dry fertilizer over the erltlre ﬁeld and
incorporating by cultivation is termed as broadcasting.

i)-Basal application : Evenly spreading of solid fertilizers over the entrre ﬂeld before or

at sowing or planting is called basal dressmg

if) Top dressing : The broadcasting of the fertilizer on closely sown standmg crops is

called top dressing. Generally, nitrogenous fertlhzers are used for top dfessmg N-
fertrhzer should not apply on wet leaves

II) Placement :

(i) Plough sole placement : Fertilizer is placed in a contmuous band on the bottom of the

furrow during the process of ploughing. , :

(ii) Deep placement : Usually mtrogenous fertilizer (urea) is placed in reductlon zone
(deep in the soil), where it remains in ammonical form and is available to the crop slowly.

(iii) Sub-soil placement Fertilizers like phosphate and postash are placed in sub-soil.

This method is recommended in humid and semi-humid regrons where many sub-sorls
are strongely acidic. :

III) L_ocaliZed Placement : Fertilizers are applied close to the seed o'r_plaﬁt- | _-
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(i) Prill placemént or conta_cf placement : Fertilizers are drilled along with the seed,
using suitable equipment (e.g. fertilizer drill or seed-cum-fertilizer drill.) | B
(ii) Band Placement : This is a system of localized place;mcnt_of fertilizer in the hill or

along the row of crops. e
iii) Side Dressing : The fertilizer applied after the crop has been seeded in spaced rows.

plants. Side dressing is a very common practice in long duration crops such as sugarcane.

iv) Spot placement : Sometimes the fertilizer is placed in between the plants in pinches

at the base of each pair of plants. - , , |
v) Ring placement : In this method, fertilizers are applied around the plants in ring

(basin). | ,

(B) Application of fertilizers in Liquid form :

1.Foliar Application : ' o

'~ Some fertilizers in liquid form can be applied spraying directly on the leaves of
crop plants. Several nutrient elements are readily absorbed by leaves. Urea (N-fertilizer)
.nd microuuirients like zinc sulphate, magnesium sulphate etc. are most common. Since
wrea is an organic form of nitrogen, it causes the teast injury. It can be sprayed at the rate
of 2-4 per cent. Three kilograms of urea in 500 gcers of water has been reported safe.

Advantages : ; S _

(1)  This method may be suitable where soil application of fertilizers are not possible.
For example, hills, sandy soil etc. o o

(2) = Micro-nutrients are required in small quantities and there solution are not strong.
Their application by foliar spray has given better results compared to soil
application. ' ' ' - ' '

.~ Disadvantages :

(1) ‘Plant nutrients are absorbed through the leaves only limited quantities,

(2) In several cases of plant nutrient deficiencies, it will generally, take more than one
‘ spray application to correct the deficiency. -
(3)  Strong solution may cause leaf injury.

(4) It is costly method.

Principies involved in selecting the correct method of Fertilizer Application :
1. Nitrogen fertilizer is easily soluble in water and moves rapidly in all directions
from place of application. Nitrogen applied in soil surface reach the piant root

easily and rapidly. As such, these fertilizers are broadcast on the soil surface just
before sowing.- '

2. Leaching and volatilization less is very high in nitrogenous fertilizers. So that N-
_ fertilizers are suitable for top dressing and side dressing. : |
3. To reduce the fixation of phosphate, phospatic fertilizers should be so placed that
they come into minimum contact with the soil particles and are close to the plant.
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T:me of application of fertrlrzer : Pnnchples governmg selection of proper trme for
e **ﬂapphcatron of fertilizers-are: .
‘Nitrogen is requlred throughout the crop growth Nltrogen s taken up by the

i .1,' . :
| plant slowly in the beginning, rapidly durmg the grand growth penod and | agam RE

ractors afi‘ectlrvzr optimuin fertihze. dose : The factors which affect the optlmum, :

.61:' -

'roots In other words locahzed placement of phosphatlc ferhhzers near the seed lﬁ !

or seedling roots should be practleed

‘Phosphatic fertrhzers are not much suitable ! *'or top dressrng

slowly as it nears maturity.
Nitrogen is lost easily through leachmg Therefore it is better not to apply too

‘much nitrogen fertrhzer at one time, but to apply in spllt doses throughout the | -

growth period.
Phosphorus is required dﬂnng the early root develoﬂment and early plant growth

As such, crop planis uunze 2/3™ of the total requirement of phosphorus when the

plants accumulate 1/3™ of their dry weight.

All phosphatic fertilizers release phosphorus for plant growth slowly As suf'h it

is always recommended that the entire quantity phosphatic fertilizers should be
applied before sowing or planting. >

Potash behaves partly like nitrogen and partly like phosphorus. From the pomt of
view of the rate of absorption, it is like nitrogen, being absofbed, upto the..
harvesting stage. But potash fertilizer like phosphate become available slowly. As’

such, it is always advisable to apply the entire quantity- of potash at sowing time.
Leaching of potash is greater in sandy soils. This means split apphcatlon of

N potash is desirable I sandy sorls

fertilizer dose are :

\ .

1. Initial Soil Fertility :

Plants growing on soils high. in available plant nutrients responds httle to

application of fertilizers. This soil requires 11tt1e dose of fertlhzers
2. Sorl pH:

“Inneutral soil (pH 7.0) response of fertrhzers is maximum. In ac1dlc salme and

alkalme soils avallablhty of fertilizers is reduced thus, higher application is needed

- 3. Soil Texture :

Sandy soil requlres greater amount of fertlhzer in companson toa clayey s011

4. Soil Erosmn :

Eroded soil requires heavrer fertilizer dose.

5. Rainfall :

There is hlgh-requlrement of fertrhzer m the areas of hrgh ra1nfa11

6. Previous Crop Raised :

If an exhaustive crop like maize is taken during the. kharzf season the wheat Crop :

to be sown during rabi season réquires a- ‘higher dose of nitrogen.
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-~ 7 Intensnty of Cmppmg
Higher the cropping 1ntens1ty, h1gher removal of nutnents

8. Sowing Period :

If the crop is sown late, dose should be increased.

9. Irrigated Area : ‘
****** ~Fertilizer dose should bemorﬁrrcompansen to- urnrﬂgateéare

Difference between Organic manure and Inorganic manure

Organic manure or green manure Chemical fertilizer or Inorganic manure
A | Organic manures are poor in plant food. | They are rich in plant food and supply
They supply almost all the ingredients of | individually one or two clements of plant
plant food. food only. ‘
B | Physical properties .
1 Soil structure : Organic manure | No such effect on structure.
| improves the soil structure (granular)
2 Water-holding caparity : they improve | There is no effect on water holding
water holding capacity. capacity.
3 Permeability : by the use of organic manure, | No effect of fertilizer on penneablhfy
the soil becomes more permeable.
4 Drainage : it improves drainage in the soil. No effect.
5 Sol evosien : it checks the 501! erosion. No effect on erosion.
6 Evaporation : it decreases evaporaticn | No eifect.
loss from soil. ’
C .| Chemical propertles :
1 | Nutrients are slowly become avallablﬂ Quickly available, specially. nitrogen-
. o fertilizer. '
2 i decreases leachi Hng of nutrients form | No such effect.
| soil. :
3 It increases buffering capacity in the soil. | Fertilizer has no such effeci on soil.
4 It supplies some micro-nutrients. Not supply mocronutirents.
5 Organic matter does not produce acidity | Some fertilizer like dodium nitrate produces
or alkalinity in the soil. salinity and alkalinity in the soil.
6 Organic manure upon decomposition produces | No such effect.
organic acids which help to dissolve minerals
such as potassium and make them more
available to growing plants.
D | Biological properties
1 It increases the growth of microorganism. | It slightly increases the growth of
o ' : . - | microorganism.
2 Macroorganisms like earthworms gets | Microorganism do not utlllze fertilizer for
their food from organic manure. food. :
E | Use ‘
1 Organic manures are applied 15 to 30 | Nitrogen fertilizer is applled mlmedlately
days before the crop is sown. before sowing. Phosphatic fertilizers are
v : applied some days before sowing.
2 It may not be used on standing crop. Used on standing crop.
3 Not used in liquid form Used in liquid form as fohar apphcatlon
4 Used in huge quantity Used in small quantity.
5 Organic manures are incorporated in soil. | It is also incorporated in the soil but may be
' used as top dressing -
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’ S Materlals supplymg Secondary nutrlents
Caiclum, maghesium and - sulphur- these three essential elements are . called

E secondary nutrients because to the manufactures of commercial fertilizers, these nutrients .

~are of secondarv importance in the process of manufacture. However these. secondary

- nutrients are as essential as major nutrients.- The secondary 1 nutnents are added to the soil -

E v_"through some of the comnwrcxal fertxluers ‘Among the major plant nutrients, research o
* work on’ calcium -and magnesium has been limited in India. However, :the ﬁeld_ -

. management of calcwm and magnesium as essential plant nutrients is of ‘considerable-
importance.in view. of the large area under acid soils where 1nadequate avallablhty of a
- Ca and Mg can be limiting factor in balanced fertllizatlon prograrmne . :

There are seven macronutrients : iron, manganese, zinc, copper boron B

molybdenum and chlorine. Among them, chlorine has been very recently added to the
list by California workers. Though micronutrients are required in snall amounts they
are as essential as major nutrients like mfrogen :

Secondary Nmﬁents —
{i} Calcium : Calcium occurs in nature in carbonate, sulphate and hayrox1de forms, complex
calcium silicates, and organic matter. It occurs as exchangeable cation in the vast majority of
approxunately neutral or sl1ght1y saline soils. Such soils are located in the Deccean tract of India -
mainly as deep black and medium black soils and in Northern India as “alluvial soil. ‘The acid
- soils of India are low in calcium. Thus the low pH of acid soils is indicative of calcium
oeﬁmency Correctmg soil acidity th_rouga liming has been dealt with in detail in chapterv
10. since the neutral and slightly alkaline soils of India are rich in calcium, there is no’
special need to supply calcium to these soils. Calcmm is 1nd1rect1y added to the soil
through fertilizer and soil amendments. Approxmate percentage of calcmm in commonly _
used fertilizers is given in given table. ’
Approxnmate Calcium content of some fertlhzers and soil amendments

| Fertilizer / soil amendment | % of calclum content
‘Nitrogenous fertilizers ) ,
| Calcium nitrate R | 19.5
| Calcium ammonium n1trate ' _ 8.1
| Calciumcyanamide -~ |- 391
| Phosphatic fertilizers . | B
'_ Superphosphate (smgle) 19.5
- | Superphosphate (tnple) s 143
|'Bone-meal L : 23.0
| Dicalcium phosphate e ' 229
| Basicslag - _ o - 339
| Soil amendments = . R '
‘Limestone .. . - T 323 N




Among the ‘various fertlhzers and soﬂ amendments contammg calcrum

superphsopate is ‘consumed on a large scale in India. Similarly; calcium’ ammonium

nitrate, manufactured on large scale at Nangal (Pun_;ab) supplies- calnlum 0 the sorl in -

addltlon to nitrogen.

'~ About one-third of - Indranesoﬂs*are -acidic. By virtue- oti«hawngAOmease-

saturation, particulatly in high rainfall areas, many acid soils may be deficient in Ca.

However 'Ca is perhaps the least researched nutrient in India. Soils contammg less than |
25% of their cation exchange capacity (CEC) or less. than 1.5 me exchangeable Ca/ 100- R

gm sorl have usually been considered as Ca-deficient.

Response to Ca apphcatlon as a nutrient are often masked under the overall effect' :

- of liming on crop yields. It is not possible to separate the specific response to Ca from
the multrple changes brought about in the soil by hmmg Legumes are generally more
responsxve toCa than cereals :

()] Magnesmm P SR ' |

This essential plant nutnent has not been observed to be deficient on a w1de scale
in any part-of India. However, usually soils containing less than 1 me exchangeable
Mg/100 gm soil or less than 4-13% of CEC occupied by Mg are considered deficient.
Like Ca, deﬁcwncy of Mg can be a ‘problem in leached, acid soils under high rainfall.

Magnesxum can be leached out more easily as compared to Ca thus making cid, sandy
soil particularly vulne“able to Mg deficiency. It can be a problem in the acid laterite soils

of ewuls, ticland are of ¢ Karpatels, Mi iloiris in ‘Tamil Nadu, certain ‘aréas of Andhra

Pradesh under cotton, citrus, and banana, in Goa, parts of H.P. and in the north-eastern -

region. Several horticultural corps in different parts of Indla are found to. suffer from Mg
deficiently and benefit from Mg applicatiori. o : :

Some expenment work with magnesium apphcatlon in small- doses (5 6 to 56 kg
per hectare) through soil or spray, indicated significant responses with paddy at
Warangal, with potato at Bangalore aud with wheat and sorghum at the Indian
Agricultural Research Institute, New Delhi. ‘However, more experimental work needs to
‘be carried out to determine if it is necessary to supply the element through fertilizers to
improve crop. ylelds As- such o special material contammg magnesrum has been
reeommended by the State Department of Agriculture. -

‘Magenusium is, however, indirectly applied to the s011 through commerc1al |

fertilizers and soils amendments as some of these materlals contam magnesmm as seen
in table glven below -
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Approxnmate percentage of Magnesnum in some fertlllzers and sonl amendments

Fertlhzer / Sonl amendment % of ‘\/Iagnesmm content
» Nitrogenous fertilizers - :
| Calcium ammonium- mtrate 145
— | Calcium nitrate — 15
' | Phosphatic fertilizers | o ,
o Superphospl‘ate (smgle) 103 .
| Basicslag .. . - 0 34 °
| Potassic fertllizrs L ’_ o
* [Sulphateofpotash | 06
Soil amendment R |
| Dolomite limestone . | 74.6 to 10.’6-

Cin general magneswm content of fertlhzers and soil amendments are low
¢ ompared to calciumr and sulphur contents of these materials. Calcium ammoniiim
nitrate, basic slag and dolomite limestone supply nearly four kg of magnesmm w1th the
nphcanon of 1001 Kg of these materials. ‘ :

o

3 Sulnhur :

Sulphur is con31dered as the Lourth ma1or nutrient for plant growth Crops

. gc“erally absorb Sin amount comparable to P, which is another major nutrient. A Tecent
~ reports places the number of districts suffering from vatymg of degrees of S deﬁc1ency at

around 1.30. S deﬁmency in Indian soils and crops is widespread and- still increasing.
Close to 25% of the total cultivated area is estlmated to be suffering from S deﬁcleney If
this problem is. neglected the unavoidable consequences will be drops-in; “yield;:lower
production. costs. Currently, the annual S fertilizer deficient in India is esnmated at

885,000 tones. ThlS w111 increase to 1.5 nulhon tones by 2010 unless correctlve measures
~are taken | SR e ,

Sulphur and crop quallty
Sulphur plays an important role i 1n nnprovmg the quahty and marketablhty of the

_ produce As reported sulphur can improve:crop quahty in the followmg ways

~ Increasing the oil content of seeds _
Synthesns of S-containing amino acids and protem percentage
improving nutrional quality of forages :
Improving starch content of tubers. B
1mprov1ng baknf'g quahty of wheat. -
raising sugar recovery in sugarcane.
enhancing marketability of copra.
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| SourceofSuiphur.. ' R R AT T S . |
““Qver 60 fertilizers contammg S are known to agnculture but mam fertxhzers and o

eell amendments as source of S in.India are glven in table below.

e

P,

The femhzers and soil amendments, mentloned above indirectly. add every year a
substantlal amount of sulphur to the Indian soils. Based on FAI Fertilizer, Statlstlc total
“fer rfihzers ackled to Indmn soﬂs durmgi992-93 \vas5164)09 tenes———;—f,fi:i—r—f_——_ e :

| :‘Approxlmate sulphur content of common fertlhzers and

soll amendments consumed in Indla

Fertilizer / Soil amendm,ent' Sulphur percentage N
Ammonium sulphate 24 e
Ammonium sulphate-nitrate - 15
Single superphosphate , : 12
Ammonium phosphate sulphate 15
‘| Potassium sulpbate - 18
Gypsum 13-18
| Pyrite 22
- ch sulphate 11-18

o Besxdes addition of S through fertilizers containing sulphur it is also
Lle ot apply 20- 50 kg S/ha as Elemental S (Sulphur Powder) mainly to 01lsee4
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Chapter14 . o
- . Bio fertilizers

 The term Biofertilizer has "B?en coined to embody all such microorganisms which'

' add; conserve and mobilize the plant nutrients in’the soil. Such microorganisms have

“someliow -come to be called as biofertilizers, a term which is a misnomer, compared to
‘commercial fertilizers manufactured on a large scale by factories. In other words, .

" biofertilizers are based on renewable energy: sources and are ecofiendly compared to
. commercial fertilizers. < T
" Biofertilizers play ‘a very significant role in improving.soil fertility by fixing
atmospheric nitrogen; both, ‘in association with plant roots and without it, solubilise
insoluble soil phosphatés and produce plant growth substances in thesoil.

Classification: = S _ R
‘Depending upon the nutrient provided, Verma and Bhattacharyya (1994) have

broadly classified biofertilizers as follows
~~ ' :

<  Biofertilizers (BF)

Nitrogen fixing biofertilizers (NBF) . Phosphate Mobilising biofertilizers (PBBF)

| T )

4 S 2 S
NBEF for legumes NBF for cereals Phosphate solubiliser Phosphate absorber
Rhizobium ~ Azospirillum  Bacillus . - Va-mycorrhiza

 Azotobacter - Pseudomonas - (VAM)like
- Azolla,BGA ~ = Aspergillus Glomus

Brief characteristics of various biofertilizers listed above, are :

1. Rhizobium 3 bel_ohgs to family Rhizdbiacéée, symbiotic in nature, fix nitrogen 50-100

ng per hectare with legumes only. It is useful for pulse legumes like chickpea, red-

~gram, pea, lentil, black gram, etc., oil seed legumes like soyabean and groundnut and
forage legumes like bersgemand Lucerne. -~ -~ _ S

2. Azbspifillutft : belongs to family "Spi'rl'a‘c‘ea-lc,} chemoheterotropié and associative in
~ _nature, by producing growth regulating substances, fixes 20-40 kg N/ha. . Application of
~ this _"biofcrﬁlizer- results in\increased ‘mineral and waste uptake, toot development,
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vegetatlve growth and 15 to 30 % mcrease in crop yleld Itis recommended for nce i
; mﬂlets malze wheat sorghum, sugarcane and co-moculant for legumes '

" 3. Azatobacter belongs to fazmly azotooactenaceae chemoheterotroplc in nature free

“living. It is non symbiotic in ‘nature and fixes nearly 20 to 40 kg N/ha. It produces .

~growth promotmg substances like vitamins of B~ group”"’*lndole”acetlc —acid and—
Gibberellic acid. “This blofertlhzer is recommended for rice, wheat ‘millets, other cereals :

cotton vegetable sunﬂower mustard and ﬂowers

- e

| 4 Azalla belongs to famﬁy Azollaceae symblotlc. in nature, suitable for only ﬂooded

rice and fixes upto 40-80 kg N per hectare, ‘symbiotically with Anabaena azollae,
depending on soil temperature and availability of phosphorus since its sufwvai is difficult
at high temperature. and in soils with low phosphorus content. It is recommended as
green manure because of its large biomass and hlg"; N.content for submerged rice fields,
th}un maxmmm temperamre of 38 °C "‘he yield i increases is 15 to 20 per cent.

5. BGA : (Biue Greeu algae) or Cyasmmeteraa . These belongs o eight aiff
families | bototropl in nature and produce Auxin. Indole Acetic Acid and
acid, fix 20-30 kg nifrogen per hectare in submerged rice fields. Applicansn of

increases paddy y1eld by 15- 20 per cent under submerged condltlon

. LI . 1 1‘ R (il eyt
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category, hsted by Motsara et al. (1995) are :

v

MECI‘O organlsm Impor‘anf genus - | Important species <
Bactena . Bacillus - . | B. megaterium var.
' Family : Bacilliaceae = | phosphaticum.

B. citcilans -
B. subtillis

v 'B. polymyxa
Pseudomonus ' | P. striata
Famtly Pseudomonadales | P. liquifaciens -

| Fungi =~ .deily-:'MonilaCeae ', A. awamori-

| o | | A. furnigalus
e _ , 1 A. flavus
 Pepicillum - |'P. digitatum
Family : Monilaceae | P. liiacinum

ook

€. E*Er;zs_.n?;zow_i : Qo’ b’w‘ﬂm; Biofertilizers or mfcroorgamsms \PMBF) These

2n2s & \_J nv,,a,,,‘., }_,‘ 4t~
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g These mlcroorgamems POSSCS the ablllty to brmg insoluble s01ls phosphdte info
o soluble forms by secreting several organic acids. Under favourable conditions, they can-. .~
~“solubulise20.to 30 per cent of insoluble phospﬂate a.nd crop yield may mcreasc by 10-20» S

C per cent. It is recommended for all crops

P T ",(‘:' .

| 7 Mycorrluza or VA_ycorrhlza (VAM) These are obligate. symblont w1th ﬁVe

_genera recognized on the basis of spore morphology 'These enhance uptake of P; Zn, S

: _and water, leadmg to umform crop growth and mcreased yield. Also enhance res1stancej o
" to root disease and 1mprove hardiness of transplant stock Recommended for forest trees o

-forage grasses, malze xmllets sorghum,.barley and legummous crops

.............
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R Teachmg Schedule

Course Tltle Manures, Fertlllzers and Agro-chemlcals

Semester : IV

23and 24

~ Course No : SSAC - 243 (New Course)
o Course B Sc (Agrl ) Credlts 3(2+1)
Lecture B Toprc Welghtage
No. | . : 1 .
13 __IhtrodUCtlon 'R'aw matenals for organic recycling, | 5 e
« - | sources of organic matter and their composrtlon o
. w1 C:N ratio (Plant'and animal refuges) Lo
4and 5 |Bulky and concentrated: organic manures, -5
L composition, decomposrtlon and nutnent oL
. availability - e
6and 7 | Preparation of FYM, composts, dl‘ferent methods 5
- | of composting '
8and & | Mechanical compost plants, Vermicomposting 5
10 and i1 | Green manuring ; Types of crops, advantages, 3
‘disadvantages , Oil cakes : therr,composmon and S
- .| nutrient availability R
12 Sewage and sludge, Biogas plant slurryl 5
13 and 14 | Fertilizers : Classification of NPK fertilizers, 6
' manufactunng process and properties of major - s
- | nitrogenous fertilizer (ammonium sulphate, urea,
| calcium ammomum nitrate, ammonium nitrate,
ammonium sulphate mtrate) their fate and
reaction in soils
18 and 16 | Manufacturing process and propertres of -5
| phosphatic fertilizers. Single super phosphate A
‘enriched super phosphate ammonium
- | phosphate, ammonium polyphosphate), Potassic - e
-} and complex fertlhzers thelr fate and reactionsin . | A
.o | thesail. ' o
- 17 | Secondary and mlcronutrlent fert:hzer their types | 5
o | composition, reactlon in sonl and effect oncrop- o
 |-growth L » o
18 [MID TERM EXAMINATION L
19 and 20 | Fertilizer control order, handhng and storage of 4
- |fertilizers | -
21.and 22 | Biofertilizer and their role in-the crop productlon 5 .5
Organic chemistry as prelude to agrochemicals, 4

| diverse type of agrochemicals_

.
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n
25 and 26 | Botanical insecticides (Neem) purethirum, -4
o synthetic pyrethroids B R L
57 and 28 | Synthetic organic insecticides, major classes _ 4
20 and 30 | Properties and use of scme important )
| ‘insecticides under each class nE »
{31 and 32 | Herbicides — major classes — properties and uses. | - 5 ,
: of 2-4 D, atrazine, glyphosate, butachilor, S e
L benthiocarb -~ R A |
"33 and 34 | Fungicides — major classes, properties and uses : 2.
- of carbendazim, carboxim, captain, tridemorph
- '] and copper oxychloride o N R
35 and 36. | Insecticides Act, plant growth regulators R -
Raferance books !

| 1. Soil fer_tivlity, Theory and Practice : J.S. Kanwar

2. Soil fertility and fertilizers ; Tisdale S.L., W.L. Nelson and ..D. Beaten

3. Chemistry of manures and fertilizers A Morig Kilapdi and TG, Moni
Kam. S L . S
4. Manure and Fertilizers : Yawaalkar K.S., J.P. Agrawal and S. Bande.
5 Hand book of fertilizer use : 1980 FAl publication. S :
&, Bigferiiizers in Agriculiure ©1586) Subbarao N.S. Oxford and BH
Publication, New Delhi. | ,

7 Role of esrth worm in Agricuiture (1959) ICAR, New Deihi.

8. Organic marures {1984) : Guar ef. al. |

9. Hand book of manures and fertilizers (1971), ICAR, New Dethi

10. The Nature and Preperties ¢f Soils, Nyle C. Brady. '








