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Abstract: Front line demonstrations (FLD,s) on maize (Zea mays L.) were laid down at 661 farmers’ fields to demonstrate
production potential and economic benefits of improved production technologies comprising high yielding varieties
namely PM-3, PM-5, PEHM-2, Bio- 9681 and Mahyco 3765 in Rajsamand district of Semi Arid Zone IVa of Rajasthan
state during kharif seasons from 2006 to 2012 in rainfed farming situation. The improved production technologies
recorded an additional yield ranging from 2.50 to 15.78 gha™ with a mean of 7.94 gha™. The per cent increase yield
under improved production technologies ranged from 33.17 to 68.16 (PM-3), 14.09 to 59.82 (PM-5), 46.61 to 66.97
(PEHM-2), 55.83 to 92.82 (Bio 9681) and 80.12 (Mahyco 3765) in respective years. The average extension gap,
technology gap and technology index were 9.10 gha™, 5.94 gha™ and 20.08 per cent, respectively in different varieties of
maize. The improved production technologies gave higher benefit cost ratio ranging from 1.28 to 3.00 with a mean
of 2.45 compared to local checks (1.10) being grown by farmers under locality. The productivity of maize per unit
area could be increased by adopting feasible scientific and sustainable management practices with a suitable variety.
Considering the above facts, frontline demonstrations were carried out in a systematic and scientific manner on
farmer’s field to show the worth of a new variety and convincing farming community about potentialities of improved
production management technologies of maize for further adoption by the farming community.
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INTRODUCTION well as poor knowledge about production practiaes a
ascribed as main reasons for low productivity ofzma
in the district. The productivity of maize per uaitea
cquld be increased by adopting recommended saentif

Maize (ea mays L.) is the most important world's
leading cereal crop which can be grown in diverse

seasons, ecologies and uses and known as queen Qi g stainable management production practices usi
cereal due to unparallel productivity among Cerea'suitable high yielding varieties namely PM-3, PM-5,
crops. Globally, it is cultivated on more than I6ha  pEHM-2. Bio-9681 and Mahyco 3765 (Sain sl
area across 166 countries having wider diversity of2007 Dr;aka 2010 and Ranawasl., 2011) Frontliﬁé
soil, climate, biodiversity and management prastice joonstration is the new concept of field demotistra

In Indiaz maize occupies f[hird position both in@emd ¢ 5} eq by the Indian Council of Agriculture Resgar
production followed by rice and wheat (Anonymous, (ICAR) with main objective to demonstrate newly re-

201.1) According 1o Iatest.data (2010-11), it |srige|_ leased crop production and protection technologies
cult|yated on 8.6 m ha with E.SO per cent area durlngits management practices in the farmers’ fieldseund
kharif season. The current maize production is 21.7 Mbyi¢arant agro-climatic regions of the country unde
with an average productivity of 24.35 thaihe productivity itterent farming situations. While demonstratiriee t

of India is just half than the world productiviti. Rajasthan o hnologies in the farmer's fields, the scientists

it is grown on 0.97 m ha area with production I8&n o jired to study the factors contributing highespc
and_productlwty of 1,888 I_<gHa(Anony_mo_us, 2012'_13)' production, field constraints of production andréisy
During recent years, Rajsamand district of Rajastha gonerate production data and feedback information.
has emerged as the leading one in maize produttion 1aying into account the above considerations, firut
the state. The productivity of maize in the disti€®  4omonstrations (FLD,s) were carried out in a éyat'm:m
very low as compared to average national prodgtivi \anner on farmer's field to show the worth of a new

=<1 . . . . .
(24.35 gh&). Lack of suitable high yielding variety as variety and convincing farmers to adopt improveatipetion
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management practices of maize for enhancing piiiiict at 5 per cent level of significance. Further, thésgaction
of maizeZeamaysL. . level of respondent farmers about extension sesvice

provided was also measurebased on various
MATERIALS AND METHODS dimensions like training of participating farmers,

The study was conducted in farmers’ fields to timeliness of services, supply of inputs, solvingd
demonstrate production potential and economicproblems and advisory services rendered, fairnéss o
benefits of improved technologies in Rajsamandscientists, performance of variety demonstrated and
district of Semi Arid Zone IVa of Rajasthan state over all impact of FLDs. The selected respondents
during kharif seasons from 2006 to 2012 in rainfed were interviewed personally with the help of a
farming situation. To popularize the improved maize pre-tested and well structured interview schedule.
production practices, constrains in maize productio Client Satisfaction Index was calculated as dewedop
were identified though participatory approach. by Kumaran and Vijayaragavan (2005je individual
Preferential ranking technique was utilized to tifgn  obtained scores were calculated by the formula as:
the constraints faced by the respondent farmers irClient Satisfaction Index = The individual obtained
maize production. Farmers were also asked to tamk t score/ Maximum score possible

constraints they perceive as limiting productiootéa ~ The data thus collected were tabulated and statilsti

for maize cultivation in order of preference. Baggd  analyzed to interpret the FLD,s results.

top rank farmers problems identified, front line

demonstrations were planned and conducted at theRESULTS AND DISCUSSION

farmer’s fields under ICAR and Integrated Scheme ofConstraints in maize production: Farmer’'s maize
Oilseeds, Pulses, Oilpalm and Maize (ISOPOM). Inproduction problems were documented in this study.
all, 661 full package frontline demonstrations were Preferential ranking technique was utilized to tifgn
conducted to convince them about potentialities ofthe constraints faced by the respondent farmers in
improved varieties of maizéz, PEHM-2, PM-3, PM-5,  maize production. The ranking given by the difféaren
Mahyco 3765 and Bio- 9681 duririharif seasons farmers are given in Table 1. A perusal of table
from 2006 to 2012 under rainfed farming condition, indicates that lack of suitable high yielding vayie
light to medium soils with low to medium fertility (HYV) (85.00%) was given the top most rank
status under maize-wheat cropping systems. Eactollowed by Low technical knowledge (81.67%), Grass
demonstration was conducted in an area of 0.4 Ha anhopper infestation (73.33%), vagaries of weather
adjacent to the farmer’s fields in which the cropsw (70.83%). Based on the ranks given by the respdnden
cultivated with farmer’s practice/ local varietyhd  farmers for the different constraints revealed thak
package of practices included were improved vaseti of suitable HYV, low technical knowledge, grass
seed treatment, maintenance of optimum plant standhopper infestation are the major constraints tozmai
recommended fertilizers dose, plant protectionproduction and followed by wild animals. Other
measures especially grass hopper management. Thednstraints such low or erratic rainfall, stem Ilbore
spacing followed was a0.60 m x 0.25 msown infestation, stem rot, weed infestation, water ladg
between third week of June to first week of Julyinly ~ marketing and post harvest management were found to
the five years with the seed rate 25 kg/ha.All the reduce maize production. Among all the constraints,
participating farmers were trained on all aspedts olow soil fertility got least concerns. Other stuglie
maize production management. To study the impact o{Hassanet al., 1998; Oumaet al., 2002; Joshét al.,
front line demonstrations, out of 661 participating 2005; Dhakeet al., 2010; Ranawagét al. 2011; Dhruw
farmers, a total of 120 farmers were selected ast al., 2012; Sreelakshmiet al., 2019 have reported
respondent  through proportionate ~ sampling. similar problems in maize production.

Production and economic data for FLDs and localPerformance of FLD: A comparison of productivity
practices were collected and analyzed. The Extansiolevels between demonstrated varieties and localkshe
gap, technology gap and technology index wereis shown intable 4 During the period under study, it
calculated using the formula as suggested by Samui was observed that the productivity of maize in

al. (2000). Rajsamand district under improved production telciyies
Extension gap (g% = Demonstration yield (% —  ranged between 16.78 to 32.8a* with a mean yield
Yield of local check (qh&). of 23.29gha". The productivity under improved technologies
Technology gap (qh8 = Potential vyield (qghd —  varied from 16.90 to 24.57, 19.40 to 27.17, 1638 t
Demonstration yield (qh3. 20.89, 28.75 to 32.78 and 30.6B&" for the varieties
Technology index (%) = Potential yield (Gha— PM-3, PM-5, PEHM-2, Bio 9681 and Mahyco 3765,
(Demonstration yield / Potential yield) x 100 respectively as against the yield range betwee@510.

Knowledge level of the farmers about improved to 18.45 with a mean of 15.3fha’ under farmers local
production practices of maize before frontline practices and varieties during study period. Thiitiatal
demonstration implementation and after implementati yield of different varieties under improved prodant
was measured and comparedapplying paired t-test technologies over local practices ranged from 260
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Table 1.Ranks given by farmers for different constraintsl(2@).

S. No. Constraints Percentage Ranks
1. Lack of suitable HYV 85.00 I
2. Stem rot disease 38.33 Vi
3. Stem borer infestation 48.33 VI
4. Low soil fertility 30.00 X
5. Low technical knowledge 81.67 Il
6. Wild animals 54.17 Y
7. Vagaries of weather (Delay onset of monsoon, Baitlydrawn 70.83 v
of monsoon and mid season drought)

8. Weed infestation 33.33 Vil
9. Grass hopper infestation 73.33 [
10. Water lodging 31.67 IX
11. Marketing 29.17 Xl
12. Post harvest management 28.33 Xl

Table 2. Comparison between knowledge levels of the respdridemers about improved farming practices of mgizel20).

Mean score »
Before FLD implementation  After FLD implementation  Mean difference  Calculated ‘' value
37.50 62.50 25.00 8.78*

* Significant at 5% probability level
Table 3.Extent of farmers satisfaction of extension sewice Dhaka et al. (2010), Kumaret al. (2010) and

rendered (n=120). Sreelakshmiet al. (2012). From these results it is
Satisfaction level Number Per cent evident that performance of improved varieties was
found better than the local check under local
Low 28 23.33 conditions. Farmers were motivated by results obag
Medium 55 45.83 technologies applied in the FLDs trials and it is
High 37 30.83 expected that they would adopt these technologies i

the coming years also.

15.78gha’ with a mean of 7.94ha' in comparison to ~ Yield of the front demonstration trials and potahti
local practice and varieties. The per cent incrg@eld  Yield of the different varieties of crop was congzhto
under improved production technologies ranged fromestimate the yield gaps which were further categori
33.17 to 68.16 (PM-3), 14.09 to 59.82 (PM-5), 46.61into technology index. The technology gap shows the
to 66.97 (PEHM-2), (55.83 to 92.82 (Bio 9681) and gap in the demonstration yield over potential yiaidi
80.12 (Mahyco 3765) in respective years. This in-it was5.94gha'. The observed technology gap may be
creased grain yield with improved production tech- attributed to dissimilarities in soil fertility, Baity and
nologies was mainly because of high potential yigjd ~ erratic rainfall and other vagaries of weather e in
varieties. The the area. Hence, to narrow down the gap between the
variation in the productivity was also caused umilisu Yields of different varieties, location specificaenmendation
delay in sowing in some of the farmer's fields. In appears to be necessary. Technology index shows the
fields where delayed sowing was done because ofeasibility of the variety at the farmer’s field.h&
prolonged dry spell in the month of July and delay lower the value of technology index more is the
onset of monsoon rains, the crop growth was resttic ~ feasibility.

The late sowing crop was subjected to relativessle Table 4revealed that the technology index value was
time span available for plant growth and developmen 20.00. The finding of the present study are in livith
Similar yield enhancement in different crops innfro  the findings of Sawardekat al. (2003), Hiremath and
line demonstration has amply been documented byNagaraju (2009) and Dhaleaal. (2010).

Haque (2000), Tiwari and Saxena (2001), Tivehal. The economic feasibility of improved technologies
(2003), Nazrul Islamet al. (2004), Hiremathet al. over traditional farmer’'s practices was calculated
(2007), Mishraet al. (2009), Tomaret al. (2009), depending on the prevailing prices of inputs angbou
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costs(Table 5). Itwas found that cost of production of table 3.1t is observed that majority of the respondent
maize under improved technologies varied from Rs.farmers expressed mediuif@5.83 %) to the high
7073 to Rs. 8878a’in case of PM-3, Rs. 6821 to Rs. (30.83 %)level of satisfaction for extension services
8873 ha' for PM-5, Rs. 7238 to Rs. 731Ba* for and performance of technology under demonstrations
PEHM-2, Rs. 7913 to Rs. 86%1@i’ for Bio 9681 and  whereas, very few(23.33) percent of respondents
Rs. 7638ha’in case of Mahyco 3765 with an average expressed lower level of satisfaction. The resarésin

of Rs. 7726ha* with an average of Rs. 694a’ in close conformity with the results of Narayanaswamy
local practice. The additional cost incurred in the and Eshwarappa (1998) on pulses crops, Kumaran and
improved technologies was mainly due to more costsVijayaragavan (2005) on mustard & gram crops and
involved in the cost of improved seed only. Franel  Dhakaet al. (2010) on maize crop. The medium to
demonstrations recorded higher mean gross returniigher level of satisfaction with respect to seegic
(Rs.24616hd"') and mean net return (Rs.16906") rendered, linkage with farmer's and technologies
with higher benefit ratio (2.24) under improved demonstrated etc. indicate stronger conviction,
technologies of different improved varieties of meai  physical and mental involvement in the frontline
as compared to local checks. These results ari@en | demonstration which in turn would lead to higher
with the findings of Gurumukhi and Mishra (2003), adoption. This shows the relevance of frontline
Sawardekakt al. (2003), Sharma (2003), Hiremagh ~ demonstration. It indicates that maize grown witv |
al.(2007), Hiremath and Nagaraju (2009) andyield are identified by low knowledge, unfavourable
Sreelakshmiet al. (2012). Further, additional cost of attitude towards high vyielding varieties, low risk
Rs.1345ha’ in demonstration has yielded additional bearers with negative perception of maize produnctio
net returns ofRs. 805ha’ with incremental benefit technology. In other wards it may also due to then
cost ratio2.24 suggesting its higher profitability and socio-economic status, lower holdings and unaviéifiab
economic viability of the demonstration. Similar of inputs and credit facilities and to some extigply
results were also reported by Hiremath and Nagarajland marketing problems. This is a point of condern
(2009) and Dhakat al. (2010) in maize crops. The research and extension functionaries to dissemmaieved
results from the present study clearly broughttbet  maize production technologies for raising the potitity
potential of improved production technologies in of maize at all the levels.

enhancing maize production and economic gains in .
rainfed farming situations conditions of this regiof Conclusion

Rajasthan. Hence, maize production technologies havOn the basis of the result obtained in presentysiud
broad scope for increasing the area and product@tit can be concluded that the yield gap between
each and every level. conventional practices and improved production
Increase in knowledge:Knowledge level of respondent technologies was perceptibly higher, there is urgen
farmers on various aspects of improved maize ptauc  need to make stronger extension services for eiigcat
technologies before conducting the frontline dernatisn  the cultivators in the implementation of improved
and after implementation was measured and comparegroduction technology. However, the yield level end

by applying paired t-testlt could be seen from the FLD was better than the local varieties and
Table 2that farmers mean knowledge score had increasegerformance of these varieties could be further

by 25.00after implementation of frontline demonstrations. improved by adopting recommended production

The increase in mean knowledge score of farmers wagechnologies. Hence, it can be observed that isexka
observed significantly higher. As the computed galu yield was due to adoption of high yielding varietie
of ‘t-test’ (8.78) was statistically significant at 5 % and conducting front line demonstration of proven
probability level. The results are at par with technologies. Yield potentials of crop can be insesl
Narayanaswamy and Eshwarappa (1998) on pulseg greater extent. This will subsequently incretise
crops, Singh and Sharma (2004) on mustard cropincome as well as the livelihood of the farming
Singh et al. (2007) on different crops like soyabean, community. From the above research findings itloan
pigeon pea, black gram and Dha#taal. (2010) on  also concluded that the maximum number of the
maize crop. It means, there was significant in@eéas respondents had medium level of knowledge and
knowledge level of the farmers due to frontline extent of adoption regarding recommended maize
demonstration. This shows positive impact of fioetl  production technology. The study reported lack of
demonstration on knowledge of the farmers that havesuitable HYV as major constraint by the benefigari

resulted in higher adoption of improved farm pregsi  and is ranked first followed by low technical
The results so arrived might be due to the conadr  knowledge.

educational efforts made by the scientists.
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