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Abstract—The basic concept underlying the principles of
integrated nutrient management (INM) is the maiatere
and improvement of soil fertility for sustaining opr
productivity (both quantity and quality wise). Thtudy
was carried out during Kharif season of 2013-14 and
2014-15 in two villages across two blocks (Nibaheda
Gangrar) of Chittorgarh district of Rajasthan. Inl &0
integrated nutrient management front line demorigirs

on maize crop were carried out in an area of 6.0with
the active participation of farmers with the objeet to
demonstrate the latest technology of maize produacti
potential, technological and extension gap, tecbgyl
index and economic benefit of improved technologies
consisting suitable maize varieties Bio 9681 amdbke
integrated nutrient management (90:30:30:25 NPK &
ZnS04 kg ha + Azotobacter + PSB @ 20gkgseed) +
seed treatment with Trichoderma viride @ 5gleged) at
Nibaheda and Gangrar blocks of Chittorgarh district
during 2013-14 and 2014-15. The results revealeat th
INM FLD recorded higher yield as compared to farsier
practices over the years of study. The improved
technologies recorded average yield of 43.71 § waich
was 24.20 per cent higher than that obtained wvattmier's
practices of 35.18 q Ha In spite of increase in yield of
maize, technological gap, extension gap and tedugyol
index existed which was 6.29, 8.53 g'tend 12.58 per
cent, respectively. The extension gap can be hiidye
popularizing package of practices where in stresechto
be laid on improved variety, use of proper seederat
balanced nutrient application and proper plant pction
measures. Improved technologies gave higher netrretf
Rs. 31221 hawith benefit cost ratio 2.47 as compared to
local check (Rs. 22886 fiabenefit cost ratio 2.19).
Keywords—Maize, INM-FLD, Extension gap,
Technological gap, Technology index, Yield, Econasi

l. INTRODUCTION
Maize gea mayd..) is the most important cereal crapd
known as queen of cereal due to unparallel proditgti
among cereal crops. In India, maize occupies thasition
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both in area and production after rice and wheat. |
Rajasthan it is grown on 1.0 milion ha area with
production 1.21 m tons and productivity of 1374 Hay-
Agriculture is the main stay of life in district @orgarh of
Rajasthan with a average gross cropped area of201188.
The district has a Sub Humid Southern Plains humid
climate with average temperature of the districiagafrom
30--45°C in summer and 5-25°C in winter. The annual
rainfall of the district is about 772 mm. Maizeoise of the
important cereal crops grown ikharif season in the
district. Chittorgarh covers 123933 ha of land una@ize
cultivation with average productivity of 2253 kg “ha
(Anonymous. 2014) is far below average national
productivity (2435kg ha®).The potential expected from
improved technologies due to erratic rainfall, dniahd
holdings, and adoption of local cultivar, low amebialance
use of fertilizer and no use of plant protectionaswees.
Yield of maize can be enhanced at least 24.20% with
adoption of improved technologies such as improved
cultivar, recommended dose of fertilizer and cdntwb
pests (Dhakat al. 2010), fertilizer and plant protection are
most critical inputs for increasing yield (Mishet al.
2009). Realizing the situation INM front line
demonstrations on maize production technology were
planned and conducted to show the production piatent
economic benefit of improved technologies underl rea
farmers’ conditions.

. MATERIALSAND METHODS

In the present study performance of improved teldgies

of maize against local check was evaluated thrddivi
front line demonstrations conducted at farmer’sldfie
duringKharif season of 2013-14 and 2014-15. A total of 30
demonstrations were laid on 6.0 hectare area wilk@es
across two blocks (Nibaheda and Gangrar) of Clgj#tidr
district of Rajasthan. In the year 2013, front line
demonstrations conducted in 03 ha area on maize wit
variety Bio-968land the year 2014 variety of Prable
(Maize) has sown. The each demonstration of imafrove
technologies of maize was demonstrated in an daréa20
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to 0.4 ha adjacent to the plots of farmer’s pragti¢Local
check). Soils of the study area are mostly sandy kdam

in texture with low nitrogen, medium phosphorus and
available potassium. The improved technologiesuitetl
improved varieties (cv. Bio-9681 during 2013 and cv
‘Prable’ during 2014), integrated nutrient manageme
(90:30:30:25 NPK & ZnSQkg ha' + PSB @ 20 gkg
seed) + seed treatment wifhichoderma viridae@ 6 gkg*
seed) were tested under demonstrations. Deep ptaugh
was done during the month of April. Crop was sovtera
receiving sufficient rainfall, between last week Jaine to
2" week of July with crop geometry of 60 x 20 cm and
seed sown at 25 kg $aTotal amount of phosphorus,
potassium and zinc sulphate applied through DAPOPM
and ZnSQ as basal dose and nitrogen through urea as top
dressed in two equal splits at 30 and 45 days afieing.
The seeds were treated wiftichoderma viridae@ 6 gkg'
seed and then seeds were inoculatedAbgtobacterand
phosphor-solubilizing bacteria biofertilizers ea@h gkg*
seeds. Hand weeding was done once at 25 days after
sowing. The crop was harvested between second vadeks
October. At harvesting, five random samples of oreter
square area from each demonstration fields weneebtad
and composite sample was weighted for total bickalgi
yield. After weighing, seeds were separated byibgatnd
cleaned grains were weighted for grain vyield. The
technology gap, extension gap and technology indese
calculated as suggested by Saetual. (2000).

Technology Gap = Potential yield - Demonstratioglgi
Extension Gap = Demonstration yield - Farmers yield

Technology Index (%) =

Potential yield— demonstration yield

X 100

Potential yield

. RESULTS AND DISCUSSION
Perusal of data indicated that the average yieldnaize
was substantially higher as compared to local cleak
the years of studyT@ble 1). The productivity of maize
ranged from 41.78 to 45.64 ghavith mean yield 43.71
gha® under improved technologies at farmers fields as
against a yield ranged from 33.97 to 36.39 ghdth an
average of 35.18 gHaunder farmer's practices (local
check). The highest productivity following improved
technology was during the year 2014 which is migthtiue
to improved cultivar Prable and rainfall received the
critical stages of crop growth. Increase in yieldsw22.99
and 25.42 percent higher as compared to local ¢heck
during 2013 and 2014, respectively. The higherdyiet
maize under improved technologies was due to ttestla
high yielding varieties, integrated nutrient managet and
integrated pest management. Similar results hawn be
reported earlier by Segar and Chandra (2004), deetg
al. (2006) and Dhakat al.(2010).

Table.1: Productivity, technology gap, extensiop gad technology index of maize under INM FLDs

Year | Area | No. of Potential | Yield (gha’) Per centincrease | Technolog | Techno | Technolog
(ha) | farmers Improved | Local | Inyield over local y logy y
check Extension gap Index (%)
gap (qhd) | (gha’)
2013 3.0 15 50.0 41.78 33.97 22.99 8.22 7.81 16.44
2014 3.0 15 50.0 45.64 36.39 25.42 4.36 9.26 8.72
Mean 3.0 15 50.0 43.71 35.18 24.20 6.29 8.53 12.58

Table.2: Cost of cultivation (RsHj net return (Rshd) and B: C ratio as affected by improved technolagg local practices

Year Cost of cultivation Net Returns B:C Ratio
Improved Lock check Improved Lock check Improved Lock check
2013 20210 18210 29926 22254 2.48 2.22
2014 22252 20150 32516 23518 2.46 2.16
Mean 21231 19180 31221 22886 2.47 2.19

The technological gap, which is the difference lestw

weather conditions. Mukharjee (2003) has also apihat

potential and demonstration yield was maximum ie th
year 2013 (8.22 gh and lowest in the year 2014 (4.36
gha-1). However, overall average technological igathe
study was 6.29 gha The technological gap observed may
be attributed to the dissimilarity in soil fertjlistatus and
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depending on identification and use of farming atiten,
specific interventions may have greater implicagion
enhancing system productivity. The extension gamed
from 7.81 to 9.25 ghh during the period of study
emphasizes the need to educate the farmers thraugius
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means for adoption of improved technologies to rex¢he
trend of wide extension gap. Technology index shives
feasibility of evolved technology at the farmerisld and
lower the value of technology index more is thesfiitity
of the technology (Jeengat al. 2006). Technology index
in the present case varied between 8.72 to 16.44qd
and averaged 12.58 per cent during the periodudfyst

The inputs and outputs prices of commodities ptedai
during each year of demonstrations were taken for
calculating cost of cultivation, net return and ékncost
ratio (Table 2). The investment on production by adopting
improved technologies ranged from Rs. 29926 to 82%l

! with a mean value of Rs. 31221 hagainst local check
where the variation in cost of production rangemihfrRs.
20210 to 22252 Kawith an average of Rs. 21231"h&he
cultivation of maize under improved technologiesvega
higher net return of Rs. 29926 and 32518 ha compared
to Rs. 22254 and 23518 ‘haunder local check in the
corresponding years. The average benefit cost ratio
improved technologies was 2.47, varying from 2@@.48
and that of local check was 2.19, varying from 2d.8.22.
This may be due to higher yields obtained underawgd
technologies compared to local check (farmers &t
This finding is in corroboration with the findingf o
Mokidue et al. (2011), Tomar (2010) and Solanét al
(2014).

Reasons of low yield of maize at farmer's fields

Optimum sowing time is not followed due delay in
monsoon. Sometimes non availability of quality seed
variety seed and farmers go for the local seedandh
More than 80 per cent of farmers maize seed soiving
closer spacing and in most of the situation thentpla
population at farmer’s field is high or two-thremés high
of the recommended stand. Lack of popularizatiosesd
cum fertilizer drill for sowing and use of inadetgiand
imbalance dose of fertilizers especially the phasigh
potesic fertilizers by farmers does not make pdssib
fetch potential yield. The problem of nutrient a#fincy in
maize plant substantial loss in the maize crop dyiel
measures. Mechanical weed control is costly andnada
control is quite uncommon in this region.

Specific constraints with marginal/sub marginal farer’s
Small holding The adoption of well proven technology is
constrained due to small size of holding and parmf
resources. Small and marginal farmers have lessbdép

to take risk and do not dare to invest in the goistputs
due to high risk and the poor purchase capacitgnodll
farmer.
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Farm implements and toolsTraditional implements and
tools are still in practice due to small holdingsieh have
poor working efficiency. The lack of simple moddools
for small holdings also hinders the adoption of iayed
technologies.

V. CONCLUSION
Thus, the cultivation of maize with improved teclugies
including suitable variety with integrated nutridras been
found more productive and grain yield might be @&ase up
to 25.42%. Technological and extension gaps existadh
can be bridged by popularizing package of practigih
emphasis on improved variety seed, use of propet sse,
balanced nutrient application-integrated nutrient
management. Replacement of local variety with the
released variety of maize would increase the pribolic
and net income by more than nine thousand rupees.
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