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Summary

India recorded impressive achievement in agriculture since the onset of green revolution
which enabled the country to overcome wide spread hunger, achieve self-sufficiency in food
and bring economic transformation. The situation, however started turning adverse, with
slow down in the growth rate of output due to decline in soil fertility. This situation can only
improve with the help of integrated nutrient management (INM) based on soil test crop
response (STCR) nutrient application in the soil, according to the soil formula so that we can
get targeted yield of the crop and sustain the soil fertility. Holy Cross Krishi Vigyan Kendra
has conducted experiments to assess the STCR to achieve target yield of wheat. On Farm
Trials(OFT) were conducted on the farmersfieldsin 10 different locations. The soil issandy
loaminmidland situation the soil reaction wasacidic and low or medium in organic matter. The
soil samples for soil fertility status were analyzed at initial and final stage of the crop with
other agronomic parameters. The source of the technology was Jawaharlal Krishi
Vishwavidyalay, Jabal pur (M.P). During Rabi season of 2011 — 12 and 2012-13 studies were
conducted to find out the doses of fertilizer to obtain targeted yield economically. Three
technical options adopted for the experimentation were: Farmers practice — 35 g/ha, fertilizers
dose were 80 kg, nitrogen, 60 kg phosphorus and 20 kg potash). Technical option 1- targeted
yield 40 g/ha, fertilizers dose by STCR based were 90:55:69 and Technical option 2 — targeted
yield 42 g/ha, fertilizer dose by STCR based were 107:63:75. Thetechnical option 1 wasthe
best to adopt as per the assessment and refinement.
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Introduction

(Dobermann et al., 2003). Use of fertilizers by the

Hazaribag district isone of most potential zonesfor
cultivation of magjor crop wheat whichisbeing cultivated
on about 9950.0 ha. To get moreand moreyield farmers
usechemical fertilizersindiscriminately. However, totake
decision to use balanced fertilizer requires knowledge
of the expected crop yield responseto nutrient application

farmersin the field without information of soil fertility
status and nutrient requirement of the crop cause adverse
effectson soil and crop leading to both nutrientstoxicity
and deficiency either by use of excess quantity or under
dosing (Ray et al., 2000). Soil test based application of
plant nutrients hel p to realize higher response and benefit
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cost ratio as nutrients are used in proportion to the
magnitude of the deficiency of aparticular nutrient. The
correction of the nutrient imbalance in soil helps to
harnessthe synergic effects of balanced fertilization (Rao
and Srivastava, 2000) In macro situation level specific
fertilizersrecommendation ispossibletaking into account
soils of varying fertility resource conditions of farmers
and levels of targeted yield for similar soil classes and
environment (Ahmedet al., 2002). Field specific balanced
estimation of the supply of N,P and K by modeling the
expected yield response is a function of nutrient
interaction (Ramamurthy et al., 2009).

Resource and Research Methods

Theonfarmtesting trialswere conductedinvillages
Banadag and Pundoul of Hazaribag district in Jharkhand,
India, during 2011-12 and 2012-13. The trials were
conducted in sandy |loam soil, topography low land and
mid land. The soil sample (0-15 cm depth) were collected,
dried and passed through 2 mm sieve and analyzed for
physical and chemical propertiesasdescribed by Jackson
(1973). Available nitrogen was analyzed by akaline
permanganate method (Subhaiah and Asija, 1956)
available phosphorus by Olsen et al. (1954) method and
available potassium was extracted using neutral
ammonium acetate and determination was made flame
photometrically as described by Jackson (1967).Three
fertilizers treatment viz.,1- local check (farmers
practice). Technical option 1 - 40 g/ha targeted yield and
technical option-2 42 Q/ha by STCR (Soail test crop
response) techniques. Targeted yield of crop wasdecided
as per yield potential of the variety. Pre-sowing sample
were analyzed according to the standard procedures.
Soil resourceinventory of thestudy areaisgiveninTable
1 “Quantity of nitrogen, phosphorus and potassium were
calculated with the help of fertilizer adjustment equations”
asfollows:

FN=4.4T — 0.4 SN, FP,0_ = 4.0 T - 4.58 SP, FK,0 = 2.53 T-0.165K.
where,

T isTarget yield (Q/ha),

FN = Fertilizer nitrogen (kg ha?)

F P,O, = Fertilizer phosphorus (kg ha'),

FK,O = Fertilizer potassium (kg ha')

SN = Soil available nitrogen (kg hat),

SP = Sail phosphorus (kg ha?)

SK = Soil available potassium (kg ha)

The crop received half N and full dose of P,O,
and KO asbasal application and remaining half N was
applied 21 days after sowing of wheat (crown root
initiation). Remaining nitrogen was applied at panicle
initiation stage. Nitrogen was applied through urea,
phosphorusthrough DA P and potassium through muriate
of potash. Variety of wheat is (CBW-38). The same
variety was used in STCR treatment and local check.
The initially soils was acidic in reaction with average
PH 4.2 — 6.02 .The organic carbon content 0.31-0.58.
Available N level low 147-232 kg/ha, available
phosphorus 6.77- 33.63 kg/ha medium to high and
available potassium 69-308 kg/halow to high.

Research Findings and Discussion

Datapresent in Table 1 showed that the nutrients
applied for targeted yield of wheat tech. option-1 (40 Q/
ha) had helped to gain yield of 40.05 g/ha. The
percentageincreasein yield was 35.7 per cent over local
cheek (29.50 g/ha). Under the same nutrients supply net
return Rs. 3164.0 ha' and BCratio 2.32:1 were obtained
inon farm testing. Similar trends were a so reported by
Gayathri et al. (2009). Technical option-2 also increased
yield but B:Crationwas 2.30:1 lessthantechnical option-
1 nosignificant differenceinyieldin Technical 1 and 2.
In conclusion for achieving the targeted yield in wheat
doses of N: P,O, : K,) were 90:55:69 kg/ha at village
Banadag, Block — Katkamdag and 65:87:88 kg/ha at
village Pundoul, Block — Barkagaon, district — Hazaribag.
The villages are representative site of the Hazaribag
district with similar climatic condition where this
technol ogy can be applied.
This study will help to make guide lines for the
amount of fertilizer to be used inwheat cropsin Hazaribag

Table 1: Effect of soil test crop response technology on yield and economics of wheat crop

No. of tillers/ plant Av.yield Net return (Rs./ha) B: Cratio
Farmers practice 6 29.50 19,723.00 1931
Tech opt.-1 9 40.05 31,641.00 242:1
Tech opt.-1l 10 40.42 31,714.00 2.30:1
C.D. (P=0.05) 1.067
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Table?2: Physico-chemical propertiesof the experimental area
Initial soil status Initial soil status Final soil status
H OC% Avail N Avail P Avail K H oC Avail N Avail P Avail K
P i (kg/ha) (kg/ha) (kg/ha) P % (kg/ha) (kg/ha) (kg/ha)
PF 4.2 0.31 147 6.77 69 4.4 0.3 1425 7.65 70.56
6.02 058 232 33.63 308 5.86 0.71 266.25 35.72 300
TO-1 4.42 0.4 180 9.07 95
6.25 0.68 255 38.01 310
TO-2 475 0.42 189 11.39 105
6.19 0.78 285 38.01 320

district of Jharkhand (on micro situation level). With
the variationsin condition like different cultivarsand
type of soils etc. fertilizer equations will change.
However, the change will not be significant for
cultivars with similar producing capacity. The
developed specific targeted yield equation based on
soil health will not only ensure sustainable crop
production but will also steer the farmers toward
economic use of costly fertilizer inputs. Thusit appears
that higher level of yield can be achieved by using
plant nutrients on targeted yield concept on soil test
basis. Balanced fertilizers also hel p in maintaining the
sustainable productivity of soil.

Literature Cited

Ahmed, S.M. Riaznddin and Reddy, P.V. Krishna (2002).
Optimizing fertilizer doses for ricein alluvia soils through
chemical fertilizers, farm yard manure and green manure using
soil test values Agropedology.,12 : 133-140.

Avtari, S., Singh,S. and Kumar, S. (2010). Fertilizer
prescription for target yield of yellow sarson 9 Brassicarapa
var PY S1inMollisolsof Utarakhand. Pantnagar J. Res., 8: 2-
6.

Chatterjee, D.A., Srivagavaand Singh, R.K . (2010). Fertilizer
recommendation based on targeted yield concept involving
integrated nutrients management for potato in tarai belt of
Uttrakhand, India J.Agric.ci., 80 : 1048-1053.

Dobermann, A.C.,Abdulrachman, S., Gines, H.C., Nateson,
R.,Son, T.T., Tan, P.S., Wang, G.H., Chien, N.V. and Thoa,
V.T.K. (2003). Estimation indigenous nutrients supplies for

* % * % % Of EXC

site specific nutrients management in irrigated rice. Agron.,
95:924-935.

Gayathri,A.A., Vadivd, R. Santhi, P., M urugesa Boopati and
Natesan, R. (2009). Soil test based fertilizers recommendation
under integrated plant nutrition system for potato. (Solanum
tuberosumL) in hilly tract of Nilgirisdistrict India. J.Agric
Res., 43 : 52-56.

Jackson, M .L. (1973). Soil chemical analysis. Prentice Hall
of IndiaPvt. New Delhi, India, pp.186.

Kastens, T.L ., Jschmidt and Dhoyvetter, K.C. (2003). Yield
modelsimplied by traditional fertilizersrecommendation and
a frame work for including non-traditional information. Soil
ci. Soc. American, 67 : 351 — 364.

Olsen, SR., Cole, C.V. and Watanabe, F.S. (1954). Estimation
of available poshorous in soils by extraction with sodium
bicarbonate PP939, circular US Dept. of Agriculture, 1400
Independence Ave. S.W. Washington, D.C., U.SA.

Ramamurthy, V., Naidu, L.GK., Ramesh Kumar, S.C.,
Sriniwas, S. and Hedge, R. (2009). Soil based fertilizers
recommendationsfor precision farming. Curr. Sci., 97 : 641 —
647.

Rao, S. and Srivastava, S. (2000). Soil test based fertilizer use
amust for sustainable agriculture. Fertilizer News, 45 : 25-28.

Ray, PK., Jana,A.K.,Mitra, D.N., Saha, M.N., Choudhury,
J., Saha, S. and Saha, A.R. (2000). Fertilizer prescriptionson
soil test basis for jute, rice and wheat in types ustochrept. J.
Indian Soc. Soil Sci., 48 :79-84.

Subhaiah, B.V. and Asija, G.L. (1956). A rapid procedurefor
determination of availablenitrogenin soil. Curr. Sci., 25: 259-
260.

th

Year
ence * * * k x

HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE ES Asian J. Soil Sci., (Dec., 2017) 12 (2) : 346-348



