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productivity for the main crops of Sidhi district of eastern M.P.
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ABSTRACT

Complete soil analysiswas carried out taking 5 pedons each of five blocks of district Sidhi during cropping season
and after harvesting (for summer and Kharif 2010) to establish the status of nutrients, result so obtained clearly
showed that the application of recommended dose of N.P. and K increasethe crop yield, application of 100% N.PK.
Substantially improved the available N.PK. over itsinitial valuethere by indicating significant contribution towards
sustaining the soil health. On the other hand omission of S and Znin 100% N.PK. treatment caused a continuous
depletion in soil *S’ status over initial value. A declining trend fromitsinitial value of available ‘K’ status was also
observed as a continuous cropping. This indicates considerable mining of available ‘K’ from the soil. Hence
indicating the need to raise the level of ‘K’ fertilizer application to meet the demand of crops. Additions of Zn also
indicated considerable increase in crop production. However, the fertility of soil appears to be adversely affected
due to the imbalanced use of nutrientsi.e. N. P. or N, alone. Thus the balanced use of fertilizers continuously
necessary for sustaining soil fertility and productivity of crops. However there is an apprehension that the use of
chemical fertilizer over the years might may impair the soil fertility. In continuous cropping, use of imbalanced
nutrients through inorg. Fertilizer can not only sustain the desired level of crop production!*d hence integration of
inorganic fertilizer with organic manure will not only sustain the crop production but also will be effective in
improving soil health and enhancing the nutrient use efficiency*3. As information is lacking on the effect of
continuous fertilization and cropping on soil properties and crop production on the soil of Sidhi district of eastern

M. P. hence the present study was undertaken.

INTRODUCTION

Thedigrict Sidhi locatedintheeastern part of M.P,
wheretribalsare dominantly resides, both traditional
and advanced system of cultivationisfollowed. The
agricultureisthemain sourceof their livelihood.

Whest (triticum aestivum) Rice(Oryzasatival) and
soybean (Glycinemax|) are the most preval ent crops
followed inasubstantia areaof variousblocksof dis-
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trict Sidhi of eastern M.P. Continuoususe of fertilizer
nutrientson soil, providetheva uableinformation about
the nutrient status of soil during cropping period and
after harvesting and hence it become easy to manage
soil propertiesin away to haveincreased production
of crops.

Although thereis an apprehension that the use of
chemical fertilizer over theyearsmight may impair the
soil fertility thisbecause of imbalanced application of
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nutrientsthroughinorg. Fertilizer, hence, thecomplete
s0il analysisduring and after harvesting the cropshelps
for thecompletesoil fertility management for incressing
thecropyield.

Under soil fertility management it has been sug-
gested™ that combination of Inorg. Fertilizer withor-
ganic manureswill not only sustainthe crop production
but asowill be effectiveinimproving soil healthand
enhancing thenutrient useefficiency*3.

MATERIALSAND METHODS

The study was conductedin all thefive blocks of
Sidhi district located in north eastern part of M.P. with
ageographical areaof 10536 sg. km. administratively
it has five blocks namely Sidhi, Rampur Naikin,
Mahauli, Kusumi and Sihawd thedevationrangesfrom
243 mto 607 m. from sealevd.

Out of total geographical areathenet sown areais
49786 hac. Non sown areais 54890 hac. Not useful
areafor agricultureis 111251 hac. Andforest areais
186608 hac.

Sidhi district hasasemi-arid and sub-tropica cli-
matewith adry summer and cold winter. Inawinter
season temperature ranges from 4° to 33° C and the
relative humidity variesfrom 70 to 90 %. Dry season
prevailsduring themonth of Marchto Junethehighest
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temperature during summer is46°. M ansoon season
extend formmid Juneto mid September temperature
during thisperiod variesfrom 25°to 35° Candrelative
humidity ranges from between 70 to 80 % the total
averageranfdl is1248.mm.

Five soil sampleseach from fiveblockswerecol-
lected and andyzed for physical and chemical proper-
tiesfollowing standard procedure (TABLE-1). Thesoll
of theexperimentd fieldismedium black having about
57 % clay belongingto Kheri seriesof fiemontmorillo-
nitic hyperthermicfamily of typic Haplustert.

Thesoil profileof digrict sdhi having clay soil, clay
loam sandy loam and literate whiletopography having
hilly aress, plain areasand undulating aress.

Theavailablenitrogen wasestimated through dka:
line permanganate method as suggested by*4, Avail-
able phosphoruswas determined by Olsen method and
available potassium was estimated by flame photom-
eter after extractionwith neutral norma ammoniumac-
etate solution (PH 7.0). Theavailable Zinc and Iron
(fe) wereextracted using DTPA and their concentra-
tion were determined us ng atomi ¢ absorption spectro
photometer.

Theland suitability for growing main cropsof Sidhi
district wasevaluated by matching the crop require-
ment with soil Stecharacteristicsusing criteriadevel -
oped. Thesoil weregroupedinto S (highly suitable),

TABLE 1: Important Physical and chemical propertiesof Soil

Sr.No. Horizon Depth  PH EC

Org.e. CaCo; Sand sdilt Clay
(cm) (1:25) (dsm™ g(kg") (Ksl)

CEC

i 0,
mm mm mm (Cmol (p+)Kgl Base saturation %

1 Pedon 1 (Sidhi) :
(i) 0-15 82 0.21 11.9 42 152 229 56.8 54.3 >100
(i) 15-30 83 0.19 10.2 40 138 213 65.2 58.4 >100
2. Pedon 2 (Rampur Naikin) :
() 0-15 85 0.18 10.2 35 50 15 45 50.3 >100
(i) 15-30 85 0.17 8.6 33 54 16 40 45.8 >100
3. Pedon 3 (M ajhauli) :
() 0-15 86 0.25 10.8 25 55 145 25 42.6 >100
(i) 1530 85 0.21 9.2 28 45 272 28 47.9 >100
4, Pedon 4 (Kusumi) :
(i) 0-15 84 0.20 11.2 27 464 153 30 294 >100
(i) 15-30 85 0.20 89 26 512 169 28 27.8 >100
5. Pedon 5 (Sihawal) :
(i) 0-15 86 0.19 8.9 28 182 21.7 50.1 329 >100
(i) 15-30 85 0.18 7-8 30 154 198 489 30.2 >100
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S, (moderatessuitable), S, (margina suitable) and N
(not suitable) asper FAO guideline (FAO 1993) con-
sderingthesoil sitelimitationsthe main cropsof Sidhi
digtrict (that iswheat, Riceand Soybean) iscultivated
onadl typeof soil with higher amount of nutrients.

RESULT AND DISCUSSION

ThePhysical and chemical properties

ThePhysca and chemicd propertiesof varioussail
sample (Pedon 1, 2, 3, 4, 5) of al five blocks was
analyzed (TABLE 1) theresultsso obtained. Clearly
showed that soilsare moderately akaline (PH 8.3to
8.6) non sdine (electrical conductivity 0.22t00.55ds
n?) soil of Sidhi Mghauli and Rampur naikin block are
highly fertile (CEC 40to 58-4 C mol (p+) Kg* Sail).
Whereassoil of Kusumi and Sihawal blocksareless
fertile(CEC 27.8t032.9 Cmoal (p+) Kg* Sail).

Sail organic Carbon (OC)

The organic Carbon content (ranged between 4.0
to 7.5 gKg?* (TABLE 2 and 3) of soil hasincreased
sgnificantly and attained amaximum vaueof 7-5gkg
tinthefertilizer trestment that hasreceived 100 % NPK.

Increasing leve of fertilizer application hashelped
inincreas ng theorganic carbon content whichisdueto
increased contribution from the Biomassasitisalso
observed that withincreasing leve of fertilizer gpplica
tionthecropyield hasincreased. smilar finding have
been reported by!™ 19 attributing similar reasons.

Further, according tol*? it is suggested that NPK
fertilizer dong with organic manure playsanimportant
Rolein maintainingand improving soil hedth.

AvailableNitrogen
Continuous use of nitrogenousfertilizer increases

TABLE 2: Fertility Satusof Soil of VariousBlocksof
Sidhi District (After harvest 2010)

OC Availablenutrient  Available
Blocks of -1

Sidhi Digrict | G, (Kgha') zn

kg N P K S (Kgha’)
Sidhi 48 195 122 180 11.6 0.94
Rampur Naikin 5.2 193 109 178 10.8 0.98
Majhauli 56 198 11.3 194 12.2 0.89
Kusmi 49 196 10.8 182 10.7 0.92
Sihawal 42 193 10.8 185 11.4 0.97
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theavailable nitrogen status of soil (TABLE 3) data
indicatethat theavail able nitrogen content ranged from
195t0 270 kg ha' and that the highest value of avail-
able N wasformed after fertilizer treatment of 100 %
NPK. Thisshowed an substantial increasein N con-
tent theseresultsarein linewith finding of® who ob-
served that availableN content insoil increased signifi-
cantly with theuse of recommended doseof fertilizer. It
isalso observed that, without use of fertilizer, reduces
theavailableN statusdueto removal of nutrientswith
continuous cropping.

AvailablePhosphorus

Theresult obtained from thisexperiment indicate
(TABLE 3) that imbalanced use of fertilizer reduced
theavail able P content in the soil. Further the applica-
tion of 100 % NPK withthehelp of availableorganic
carboninthesoil, help toincrease P status of Soil as
reported by!®.

AvailablePotassum

Thedatashown (in TABLE 3) indicate significant
increasein K statuswith the gpplication of 100 % NPK
fertilizer. Although continuous omission of K in crop
nutrition caused mining of itsnative poolsthat caused
reduction in the crop yield according tol. However
the highest available K status of soil found associated
with 100 % NPK treatment. Thisisbecause of higher
ratesof K gpplicationinthesaid treatment.

Available Sulphur

Continous growing of cropswithout application
of Scontainingfertilizer caused declineinavailable S
inthesoil (TABLE 3). It may beattributed to continu-
ous use of diammonium phosphate as P sourcewhich
resulted in Sdeficiency in 100 % NPK causing re-

TABLE 3: Fertility Satusof Sail of VariousBlocksof Sidhi
District (After fertilizer treatment)

oc Availablenutrient

_ Blpck_s of Applying Ava_li I_able ( (Kghal)
Sidhi Digtrict  Pack of Fertilizer kg‘l) N ) K
Sidhi 100 % NPK 75 268 285 270
Rampur 1009% NPK  6.93 270 27.9 269
Naikin
Majhauli 100 % NPK 6.8 269 28.3 265
Kusmi 100 % NPK 7.3 267 27.6 268
Sihawal 100 % NPK 75 265 278 267
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TABLE 4 : Nutrient Balance of Soil (Blocks wise)
(After harvesting and after fertilizer treatment 2010)
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Available nutrients Available nutrients Apparent nutrient Increase/
Blocksof Sidhi after harvest Initial value after fertilizer treatment changes Decreasein
district (Kgha') (Kgha) (Kgha') nutrient

N P K N P K N P K N P K
Sidhi 195 12.2 180 268 28.5 270 73.00 163 90.0 Inc. Inc. Inc
Rampur Naikin 193 10.9 178 270 27.9 269 77.00 170 910 Inc. Inc. Inc.
Majhauli 198 11.3 194 269 28.3 265 71.00 170 710 Inc. Inc. Inc
Kusmi 196 10.8 182 267 27.6 268 71.00 168 86.0 Inc. Inc. Inc
Sihawal 193 10.9 185 265 27.8 267 7200 169 820 Inc. Inc. Inc

ductionincropyields*®. But an appreciableincrease
inavailable S content wasfound in the treatment re-
ceiving continuously full dose of Pthrough single su-
per phosphate which contain 12 % Sin additionto 16
% P, O, Further the application of recommended dose
of fertilizer with organic manure significantly raised
avallable Sstatusof soil followed by 100% NPK trest-
ment. Similar finding have al so been reported by
fromtheir studies.

AvailableZinc

Available Zn content asshownin (TABLE 2) may
beincreased by adding zinc sulphatea ongwith 100 %
NPK asreported s milar finding haved so beenreported.

Nutrient Balance

Itisalwaysdesirableto cal cul ate the apparent nu-
trient balanceto attain thedesired level of production
without depl eting the native resource and ensuring the
maintenanceand improvement in soil fertility.

Nutrientsbalanceasshownin TABLE 4 clearly
indicateincreasement in NPK status after 100%: NPK
fertilizer treatment in soil. But in case of continuous
cropping the status of NPK will reduced significantly
hencethe dose of NPK needsto beincreased. K eep-
inginview theoveral soil fertility management for the
soil for the particular crop. Although the crop like
Soybean whichisaleguminouscrop having biological
nitrogen fixation ability through which theN manage-
ment ispossiblebut suchfacilitiesarenot availablefor
K. therefore much attention isrequired for potassic
fertilizer insoil to maintain K status of soil andto pre-
vent K mining™.

Apparent nutrient changesin soil after fertilizer treet-
ment in comparison to after harvest of crop were com-

puted and presented in (TABLE 4), observed that the
addition of fertilizer of 100 % NPK helpedin mainte-
nance of theavailableN and K under continuouscrop-
ping. Themaximum availableN statuswasobservedin
100% NPK in270Kgha' (TABLE 4) fromitsinitia
value 196 kg ha.

Since Pisrelatively immobilein soil ascompared
toN and K and it was confined only to the upper layer
of profile hence. Apparent Pbalanceincreased with
increasein thequntity of P applied from 100 % NPK.

CONCLUSION

Itisconcluded that under continuouscropping and
fertilization with 100 % NPK not only sustained the
higher yield of cropsbut soimproved thesoil fertility.
Thefindingsindicatetha ba anced useof fertilizer done
resultedinggnificant build upaorganiccarbonand avail-
ableNPand S. Although dueto continuous cropping
avalableK statuseven after containingfertilizer treat-
ment declinesformitsinitia vaue considerably which
started soil mining of availableK. Hence K containing
fertilizer isrecommended for itshigher dose.
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