Organic manureas an amendment
Farmers m Sikkim commaonly use sattle mamire for maize productior. Besefit
of orgame fertilizens could be increased by continuous application of FYM to

each crop on aluminivm toxic soil. However, higher yield tan be achieved by
the application of 1 Uha imesione or dolomie wit 100 FY M ha by increasing

base status and surface charge of sol where #15 pessible.

Effects of lime on soil properties

Coneentration of hydrogen and hyvdroxyl oo, sofubility of iron, aluminium and manganese will declice.
The availability of phosphates and molybdates will increase. Toxicity effect of Alummiom can be reduced.
Reduced sprake of coleivm amd mngnesium in soil solation can se olleviated, Nitrification is enhoneed by
liming toa pH of 3.5-6 5. Mitrogen fivation bod symbiotie ard non-symbiotic 15 favoured by adequate
frmmg. Club root disease of cole crops can be redoced with bomng. Lomng decreases bulk demsity of sous,
increases infiltration and percolation rate of water.

Crop responses tn lime application

Most of the ag-iculwral crops grow well in Fetween pH ranee 6.0-7.C. Onthe basis of experiments carrizsd
out in differen parts of India and differential FespOnses of crops to liming, upland crops are grouped as- 1)
high response groups- pigecn pea, sovbem; i) mediom response groups. mnize, prum, lentil, peas,
aroundm; 1) low/no response groups-rice, milles, potate, buckwheast.

With Didamile Application Without Dolomite Applicition
Elfect of overliming

Defizicncy of iron, copper, boronand zinc will occur. P and K availabiliy will be reduced. [ncidznce of
scab i root crops will be mcreased. Boot development will be inhibited in association with tip swelling
browsht asout by bydration.
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Soilacidity and sources
Soil acidity may be defired g soil system's prown dorating capecity (H ions)

during s transition from a given state o a reference state, Acid soil 1s oase

Lime requirement of anacid soil

The desirable soil pH range for most of the feld crop is 6.0.7.0. SMP buffer method 15 used for
determination of lime recuirement of an acid eoil. Lime requirement in terms of pure calcium carkonate can

unsaturatzd scil which bas got enough of adsorbed exchangeable H jons o be observed from the following table:

givea pH lower than 7.0. There are five major reasons for scils w become pH of soil buffer Lime required to bring soil to

acidie: leaching due o heavy rainfall, acidic parent material. organic matter suspansion indicated pH (tennes of CaCO, per
decay and release of organic scids, harvest of high-viekling crops and presence {field soil acre)

ol abwsiiosilicate mincils. sampile) pH 6.0 pH 6.4 pH 6.8

M uirien! imbalance in acid soil

B.7 ; 1.2 1.4

Irom, aluminivm and manganese are usually present inhigher concentrations under moderate to strong acid B.H . 1.7 1.9
soils. Phosphorus reacis with these lons and produces insoluble P-complex and hence, réndering B.5 ; 29 5
availability to plants. Al Fe, Mo snd Cu are abundant, but N, P, §, Mo and B are very limited and become 6.4 27 3.1
T vai lahle inoan scid soil hevingpH less than 5 5 ﬁta ; 3:2 3:?

6.2 f 3.7 42
6.1 . 12 48

Meamtaim appoopriate snil pH moomder (o assore ooln comdinan favorahle o plants nerease availabilioe of 6.0 4.7 5.4
plant essential nutriznts, Increase sctivity of favomble microorganisms in sails, - : - :

Objectives of acid soill management

Efficiency of liming materials

Management practices : S i : : o
ARGHIENL pirag Efficiency of lining materials can be judged by caleium carbonate equivalent (CCEY or neutralizing valoe

There are twe approaches: (1) pamts can e sclected that grow well at the
existing soil pll, or (2 e pll of the sail can be altered to st the needs of the
plants. The former practice 15 rather risky than later. As most soil pH changes

{NV), purity and degree of Aneoess of liming materials, The more pure the liming material, the higher will
be its effecivencss for amelioraton. IF the lming materials are finer, the effectiveness will be higher
{materials passing through 50 mesh sieve s called as 100 pereent efficiency rating . Higher CCE/NV value

are directed towards redoeed soil acility and increased pH by liming and

intensive: cropping system withimt liming in hbnmad  reginns increase soil

acidity, judicious use of organic fertilizers and liming in combination & the best

practice. Applications ol leoneg neicialy couse oduoad exclangoable

alumenium in soil sobution, nereased soil pH. Application of organic matter

improves buffer capacity of soil ard recuces Al texieity. Fresh mulehes (aeed biomess) reduce the adverse
effiect of sl acidity substantially . Loestion specific crop diversification with seid telerart crops should be
followed, Cultivation ofhighly sensitive (tovards soil acidity) crops like sovbesn, Frenchbean, pigeon pea

inclicates higher effectiveness ofliming meterials. CCE/NVY values of some liming materials are:

Liming materials

Calcium oxide/burned lime (Cad)
Calcium hydroxide/slaked lime [Ca{OH),|
Dolomite [CaMg(CO.).]
Calcite/imestona (CaCoO.)

CCE (%)
179
136

109
100

erc. showld be mned accuraiely o ming. Wood ash can alsobe used oo increase soil pH.

Lime requirement

Liner vogaincincnt of amacid soil may Do defieed as aownon of Diniog e ial
that must be added o raise pH to some preseribed valoe. Although harvested
crops remove copious imedike elements each year. the soil pH does not
charge much from year to yvear, meamng twe sail is buffered, or resistant to
charge. The greater the amount of moishee are, more rapid 15 the rae of
redction. Lime and liming mgverials resct more rapidly at high than thar anlow
temperature. The correc: pH depesds on the crop seing produced. Grasses tend
tor tolerate acidic soils beder than legumes,

Field crops Field crops

Preferred pH range
Maiz 9.0-6.5 Pea

Preferred pH range

5.5-7.0

Rice
Soybean
Millets
Potato

4.0-6.5
55-7.0
40-6.0
5.0-5.3

Lentil, gram
French bean
Cowpea
Qats

9.5-7.0
5570
5.06.5
9.0-7.5

Basic slag (CaSiO.)

Furrow application of limestone

The limestone raies based on exchanzeable aluminium cennot becoame popular

i the hilly terrain of the state, becawse hore inputs are carricd mansally wo the

distant fields. This problem can be overcome by furrow application {nequire

fess amount and very ettective) of small doses of hmestone every year o

achieve optimum productivity than a relatively higher dose once in three o foar

years. Furrow application of lime (30 mesh size) @ 250400 Egfha every year

oy maze and sovbean 15 cconommcal than a relatively ngher dose based on

eachaneeabic Al

Responge of maize (o liming

Lime rates based on exchaneeable aluminiom bave been found adequate for maize produstion and
considerably less than those required to bring the soil pH to 6.5, Depending on soil characterisics maize
responded well to dolomitic limestone, when lime doses were 1 to 2 equivalent of exchangesble sluminiom
(2 1w 4t Imestone/ha) and pH rased o aoend 5.5. The applicaton of Hmestone equivilent o 2
eachameeabie aluminiam (4 © limestone/ha) gave the optmum yield of whest and maine ina sequencs for
two vears and thereafter half the amount of limestone is needed for sastained crop production
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