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INTRODUCTION
 
 Chickpea (Cicer arietinum L) is prime pulse crop in 
India and occupies maximum acreage and production. 
Among the pulses highest average productivity was noted 
in chickpea (858 kg/ha (Anonymous 2009-10) at national 
level followed by pigeon pea, black gram, green gram etc. 
And several chickpea producing state Andhra Pradesh 
registered highest productivity 1559 kg/ha followed by 
Bihar 894 kg/ha, Gujarat 850 kg/ha and Madhya Pradesh 
711.8 kg/ha((Anonymous 2011). While district Sehore 
(Madhya Pradesh) have more productivity of Chickpea 
1100 kg/ha as compared to M.P. State and national level. 
But average productivity is low as compared to their yield 
potential in the experimental station (Kumar 1997). 
Because a number of factors are responsible for low 
productivity i.e imbalance use of fertilizers, sowing of 
seeds without treated and improper manage of wilt and 
pod borer is an important. Under such circumstances 
KVK have demonstrated module to enhance the 
production and productivity of chickpea crop by 
application of balance dose of Nitrogen, Phosphorus and 
Potash as per soil test value along with seed treated with 
fungicide (Carbendazime and Thiaram @ 2+1 g/kg seed) 
and bacterial inoculation (Rhizobium and PSB @ 5 g/kg 
seeds) is of great importance for exploit their yield 
potential. Because chickpea is responded positively to 

balance dose of Nitrogen, Phosphorus and Potash and 
bacterial inoculation (Kushwaha, 2007) which play a vital 
role in making nitrogen, phosphorus and potash as per 
plants needs. The present investigation was carried out to 
find out the suitable package and practices for chick pea 
production under similar region.

 METHODOLOGY

 The study was carried out by KVK Sehore (MP) 
during Rabi Season from 2007- 08 to 2010 -11 at selected 
farmers field of three adopted villages namely viz, Rola, 
Amalaramjipura and Bheelkhedi of Sehore districts. 
During study period 20 ha area was covered under front 
line demonstration with the 52 number of farmer is 
benefited. Before conducting FLD a list of farmer 
prepared by group meeting and specific skill training was 
imparted in the selected farmers regarding different 
aspects of cultivation. In the demonstration one control 
plot was also kept where farmer practice was carried out. 
The module of improved practices demonstrated included 
i.e. use of balance dose of fertilizers (20:60:20 N:P205:K 
kg/ha) after adjustment with soil test values, use of 
disease resistant variety and seed treatment with 
fungicide (Carbendazime and Thiaram @ 2+1 g/kg seed) 
and seed inoculation with Rhizobium leguminosorum and 
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phosphorus solubilizing bacteria (PSB) @ 5 g/kg seeds 
and one spray of Carbendazime (0.1%) and two spary of 
Monocrotophos and quinolphos @ 750 ml/ha. at pod 
initiation and their development stage. The performance 
of the crop was compared with the farmer's practice in the 
same location. The farmers practice included i.e. use of 50 
kg DAP/ha, use of higher seed rate (125 kg/ha) with closer 
spacing of row to row and plant to plant (22 X 10 cm) and 
seed sown without seed treatment with fungicides and 
inoculation with Rhizobium legumenosorum and PSB. 
The soil of demonstrations field belonged to vertisols. 
The chickpea crop where sown second to last week of 
October and harvest in second week of March to first 
week of April. The seed rate of recommended variety JG -
130 and JG-322 used was 75 kg per ha with recommended 
spacing row to row and plant to plant (45 X 22 cm). The 
observations on at incidence of wilt (Fusarium 
oxysporum f.sp. ciceris) and unfilled pods by pod borer 
infestation were taken at five places by randomly placing 
in each demonstration and selected five plants from each 
quadrate at pod initiation stage. 

 The per cent damage by Fusarium oxysporum 
f.sp.ciceris (No. of damage plants/ No. of plants observed 
× 100) and damage pods (No. of damage pod per plant 
/Total No. of pods per plant observed×100) was worked 
out. The yield data from each demonstration and farmer's 
crop was collected after harvesting the crop. Five plants 
were randomly selected from each quadrate, thus from 
each demonstration 25 plants were drawn for recording 
the observations on yield parameter i.e. pods/plant and 
seeds/pod. A sample of 1000 seeds was drawn and 
weighed to record the seed test weight. For economic 
evaluation in term of grass and net return and cost benefit 
ratio the prevailing rates for input, labour and produce 
was utilized. The technology gap, extension gap and 
technology index (Samui et al. 2000) and relative 
spreading index and relative yield index (Lanka,1999) 
were worked out as follows.

Extension gap= Demonstration yield-Farmers yield

Technology gap= Potential yield –Demonstration yield

Technology index= {(Potential yield –Demonstration 
yield} × 100  
     Potential yield

Relative spread index= 
Area of soybean crop expressed as  per cent of total 
cultivated area of the districts× 100  

Area of the crop expressed as per cent of total cultivated 
crop area in  dstricts

RESULTS AND DISCUSSION

 Level of use and gap in adoption of Chick pea 
technologies. Farmers in general use local varieties 
instead of the recommended improved varieties as the 
quality seed of improved varieties are not easily available 
(Table-1). Very few farmers were able to arrange 
improved variety of seed. Farmers followed broadcast 
method of sowing against the recommended line sowing. 
Therefore they applied higher seed rate (@ 90-100 kg/ha 
than the recommended seed rate @ 75 kg/ha. And 
application of nitrogen, phosphorus and potash is either 
very low or no use of same as per recommendation. Full 
gap was observed in case of irrigation and plant protection 
majors of chickpea.

Table 1: Level of use and gap in adoption of pigeon pea 
               technologies in Sehore.

Crop 
Operations

Recommended technologies Existing technologies Gap*

Variety JG-130 (Wilt resistant) Local (Katalia) Full gap
Land preparation One cultivator ploughing and 2 ploughings One cultivator ploughing and 2 

ploughings
Nil

Seed rate @ 75 Kg/ha ( JG-130 with line sowing)

 

@ 90-100 Kg/ha (with
line sowing)

 
Use of higher seed 
rate 

Seed treated @ 2 g Carbendazim with @1 g Thaiaram/kg 
seed 

No use of  fungicides for seed treatment Full gap

Fertiliser DAP @ 125 Kg/ha with dual inoculation of  
Rhizobium and PSB@ 10 g/ Kg seed

 

DAP @ 30-35 Kg/ha without inoculation 
of culture

 

95-90 Kg DAP/ha, 
and No inoculation 
of culture

Weeding One mechanical weeding or

 

Pendimethelin  
@ 3.3 litre/ha

One mechanical weeding Chemical weeding  
is not done

Irrigation Two irrigation (Ist Last week of November 
and IIand Last week of December)

Nil Full gap

Plant protection First spray of Monocrotophos (36 E.C ) 750 
ml /ha and second spray of Quinolphos @ 750 
ml/ha
*Gap

Nil Full gap

Yield and yield attributes
 Result indicated that the yield of Chick pea increased 
successively over the years in demonstration plots. 
During 2007 to 2010 the average demonstration yield was 
recorded to be 14.9 q/ha, it was noted highest yield 16.2 
q/ha during 2010-11.The increase in percentage of yield 
was ranging between 31.6 to 40.0 during four years of 
study. The results clearly speak the positive effects of 
FLDs over the exiting practices towards enhancing the 
yield of Chick pea in Sehore districts (MP) with its 
positive effect on yield attributes (table-3). The 
significantly highest average number of pods /plant 
(41.6), number of grains/pod (2.0),Test weight (179.7g) 
and grain yield (14.9 q/ha), was observed under balance 
dose of fertilizers with the dual inoculation of Rhizobium 
and PSB @ 5 g/ kg as seed treatment as compared to 
farmers conventional practices number of pod /plant 
(30.6), number of grain/pod (2.0),Test weight (165g) and 
grain yield (11.2 q/ha). Positively response of inorganic 
and biofertilizers which improves the physical and 
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Extension Gap
 The extension gap showed on increasing trend. the 
extension gap ranging between 3.5 to 4.2 q/ha during the 
period of study emphasize the need to educate the farmers  
through various means for the adaptation of improved 
agricultural production technique to reverse the trend of 
wide extension gap.

Technology gap
 The trend of technology gap ranging between 3.8-7.4 
q/ha respected the farmers cooperation in carrying out 
such demonstration with encouraging results in 
subsequent year. The technology gap observed may be 
attributed to the dissimilarity in soil fertility status and 
weather condition.

Technology index
 The technology index showed the feasibility of the 
evolved technology at the farmers fields. The lower the 
value of technology index more is the feasibility of the 
technology. As such reduction in technology index from 
19-38 per cent during 2007-08 to 2010-11 exhibitated the 
feasibility of the demonstrated technology in this region.

Wilt Incidence
The data regarding effect of seed treatment with 
fungicides viz., carbendazim + thiaram resulted reduce 
disease incidence (40.2%) as compared to farmers 
practices. And highest average yield of 14.9 q/ha was 
recorded under this treatment. Thiaram alone and in 
combination with Carbendazime as highly effective in 
inhibiting in mycelial growth of the pathogen and in 
reducing wilt incidence and  increased seed yield 
accorded by (Nikam et al. 2007 and De RK et al 1996). 
Because these combinations provided better protection 
against the disease and resulted a 40.2 %. disease control 
over check. This may be attributed to the fact that seed 
treatment at the preliminary stages might have reduced 
the initial inoculums present in soil, thereby reducing the 
secondary spread of the disease. Our findings on the 
effectiveness of seed treatment with carbendazim + 
thiaram are similar to the results obtained by (Sugha et al. 
1995, Singh and Sindhan, 1998 and Poddar et al, 2004, 
Ingole  et al, 2005, Mandhare  and Suryawanshi,   2005)

Pod borer
 Control of pod borer with insecticides was carried out 
during 2007-2010 in Rabi season. Monocrotophos and 

biological health of soil. And improvement of nutrient 
holding capacity and the aeration with the incorporation 
of biofertilzer was corroborated with the earlier findings 
of (Aulakh and Malhi 2005). And increased availability of 
nitrogen and phosphorus in root zone of Chick pea was 
favored by balance dose of fertilizers and solubilisation 
from non-exchangeable to labile form and fixation of 
atmospheric N, which leads to significant increase in 
growth, and yield attributes as compared to un-inoculated 
plot with imbalance dose of fertilizers has been reported 
in literature (Shivran and Ahlawat 2000, Rudresh et al. 
2005 and Singh, Yadav  2008, Kale  et al 2009 and Goud  
and Kale  2010).  The year-to-year fluctuations in yield 
and cost of cultivation can be explained on the basis of 
variations in prevailing social, economical and prevailing 
microclimatic condition of that particular village. 
Mukherjee (2003) has also opined that depending on 
identification and use of farming situation, specific 
interventions may have greater implications in enhancing 
systems productivity. Yield enhancement in different 
crops in Front Line Demonstration has been documented 
by (Haque, 2000, Tiwari and Saxena, 2001, Tiwari et al, 
2003 and Tomer et al, 2003). 

Cost Benefit ratio
 Economic analysis of the yield performance revealed 
that cost benefit ratio of demonstration plots were 
observed significantly higher (1.8, 2.3, 2.0 and 2.40) than 
farmers practices 1.6, 2.0, 1.8 and1.9 respectively during 
2007-08 to 2010-11. Hence, favorable cost benefit ratios 
proved the economic viability of the intervention made 
under demonstration and convinced the farmers on the 
utility of intervention. Similar findings were reported by 
(Sharma, 2003 and Gurumukhi and Mishra, 2003) in 
moth bean & sorghum. The data clearly revealed that the 
maximum increase in yield and cost benefit ratio was 
observed under recommended practices as compared to 
farmer's practices. A similar result was also recorded by 
(Goud  and Kale, 2010). The variation in cost benefit ratio 
during different years may mainly be on account of yield 
performance and input output cost in that particular year.

Table 2: Effect of improved variety along with package 
               demonstration on Chick pea.

Year No
.of 
de

mo.

Are
a ha.

Vari
ety

Yield 
Poten
tional 
q/ha

Yield Incr
ase 

yield 
%

Cost of 
cultivation

Grass return Net return B:C ratio Horiz
ontal 
sprea
d of 
JG-
130

000ha

RP FP  RP FP  RP  FP RP FP RP FP

2007-08 13 5.0 JG-
130

18-20 12.4 8.9 39.3 11000 10000  20520  16020 9520 6020 1:1.8 1:1.6 2.5

2008-09 13 5.0 JG-
130

18-20 15.4 11.7 31.6 12000 11000 28040 22540 16040 11540 1:2.3 1:2.0 4.5

     2009-10 13 5.0 JG-
130

18-20 16.2 12.8 40.0 12000 11000 31590 24375 19590 13375 1:2.6 1:2.2 9.5

2010-11 13 5.0 JG-
322

18-20 15.6 11.4 36.8 12500 11600 31200 22800 18700 11200 1:2.4 1:1.8 14.5

Average 14.9 11.2 33.0 11875 10900 27837.5 21833.7 15963 1053
3.8

1:2.2 1:1.9

CD at 5% 2.69 1.76

C:B ratio-Cost Benefit Ratio
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quinolphos were most effective treatments in protecting 
the crop from pod borers and recorded 36.4 per cent 
reduced pod damage under scientific technology as 
compared to farmers' technology. Because under this 
combination ecofriendly management strategies were 
effective in reducing the pod damage caused by 
Helicoverpa armigera  the regions for the superiority of 
chemical insecticides in reducing larva population and 
pod damage under treated is probably due to their quicker 
action against target pest. The variation of pod damage in 
untreated plot might be due to either slow or not kill of 
insect. Under this combination was found reducing pod 
damage and increase yield this should be over weighed 
against the context of deleterious effect of synthetic 
chemical insecticides on the population of larva. These 
results are inconformity with the findings of  (Sharma et 
al , 2011).

increased the number of pods setting/plant due to reduce 
the shading of premature flower. While  reduce the crop 
yield was observed due  to causing spikelet sterility and 
shortening the duration of grain filling phase by high 
temperature at flowering to grain filling stage. An 
increase in leaf surface temperature would have 
significant effects on crop metabolism and their yield; it 
may make crops more sensitive to moisture stress. Such 
type of situation was recorded in all study year under 
demonstration except 2009-2010. Particularly weather 
factors like temperature, relative humidity and rainfall is 
directly or indirectly affected to crop yield supported by 
(Patel and Shekh, 2006).

Spread of improved technology
 During 2007- 08 to 2010-11 total horizontal spread 
was increased 2.6 times and slightly changing of district 
cropped area under Chick pea 1.13 times and no change of 
relative yield index (Graph B-1 to B-3). 

 The drastic changes were observed in percentage area 
under its variety (JG-130).The increase percentage area 
under the variety was increased 16.5-32.6 per cent during 
2007-08 to-2010-11. It was noted that variety JG-130 was 
such type of varieties which dominate the Sehore district 
for adoption and yield in both the points. It is suggested 
that Chick pea cultivar JG-130 maximum adopted in 
Sehore district and with the cultivation of these variety 
farmers can improve productivity with decreasing the 
cost because these lines are widely adoptable in nature 
and suitable for Sehore region.

Impact of technology
 The achievements and outcomes of the organized 
FLDs programmers' rewarding. Chickpea has registered 
significant increase productivity and B: C ratio. The mean 
yield of 52 FLDs conducted has exhibited 34.3-40.0 per 
cent increased yield at different location against to farmer 
practice.

 Which is primarily due to release of high yielding and 
disease resistant varieties and improved technology 
against farmer practices. This technology adopted 
additional 2000 ha area and obtained 7800 quintals 
additional yield and in terms of money ̀  19,5,00,000 from 
this area. These can possible by quickly spreading of this 
technology in Practicing farmers & farm women and 
RAEOs through training and provide literature related to 
package and practices of Chick pea FLDs.

Table 3: Effect of package on yield parameters of Chick pea.

Yields 
parameter

Years

Plant 
2

population/m
No. of pods/plant No. of 

grains/pod

 
Test wt(gm) Yield (q/ha)

RP FP RP FP RP  FP  RP FP RP FP

2007-08 9 10 38.5 27 2  2  180 165 12.4 8.9
2008-09 10 12 43

 
29.5

 
2

 
2

 
179 165 15.4 11.7

2009-10 10.8 11.9 42 33 2 2 179 164 16.2 12.8
2010-11 10 10.4 43 33 2 2 181 166 15.6 11.4

9.95 11.075 41.625 30.625 2 2 179.75 165 14.9 11.2
CD at 5% 2.5 0.6 0.5 1.3 0.3 0.3 4.4 1.5 2.7 1.8

RP-Recommended practices, FP-Farmers practices

Weather performance during study period
 Crop yield in different years is affected by 
technological gap and weather variability (Graph.-A-1 to 
A-4). Therefore chickpea was differently affected during 
various growth and development stages. Which widely 
agreed to be reality, will have its adverse impacts on 
productivity of this crop. Under weather data temperature 
was noted at par during 2007-08 and 2008-09 at flowering 
to grain filling stage. But temperature was gradually 
decreased during 2009-10 at flowering to grain filling 
stage. And Maximum precipitation and number of rainy 
days was noted during this year which is beneficial for 
increase in crop production. 

 During this year was being observed more number of 
rainy days with slightly precipitation is improved water 
use efficiency as compared to less number of rainy days 
with heavy precipitation? Because these also increases 
the retention of soil moisture which might be very useful 
in their life cycle as per moisture demand against the less 
number of rainy days with heavy rainfall. In this situation 
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Weather performance during study period 2007-2011 (Fig.-A-1 to A-4)

Spread of  technology  during  2007-2011 (Graph B-1 to B-3)
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 CONCLUSION

 From the above findings its can concluded that use of 
scientific method of Chick pea cultivation can reduce the 
technology gap to considerable extent thus leading to 
increased productivity of Chick pea in the Districts. More 
over agencies in the districts need to provide proper 
technical support to the farmers through different 
educational and extension methods to reduce the 
extension gap for better pulse production in the districts. 
The results of front line demonstrations convincingly 
brought out that the yield of Chickpea  could be increased 
by 34.5 to 40.0 per cent with the intervention on balanced 
nutrition coupled with the insect pest  management in the 
Sehore region. Favorable cost benefit ratio is self 
explanatory of economic viability of the demonstration 
and convinced the farmers for adoption of intervention 
imparted. The technology suitable for enhancing the 
productivity of Chick pea crop and calls for conduct of 
such demonstrations under the transfer of technology 
programmed by KVKs or other TOT centers.

Feedback of chickpea growers
 Farmer adoption of a given cultivar JG-130 is usually 
a process, which passes through aware about variety, 
assessment of the expected returns from the variety, the 
farmer may then decide to grow. Good performance was 
observed of the variety during evaluation by the farmer. 

Because this variety has resistant to wilt and tolerant to 
insect and maximum germination percentage was 
observed   under this variety as compared to other variety 
during study year. The farmer will decide to switch of the 
other variety and adoption of this type of improved 
variety. This information is important to both researchers 
and policy makers. The researcher would gain useful 
feedback on the level of uptake of the variety/technology 
by the chickpea growers and the attributes of the 
technology that conditioned the level of adoption. This 
can be useful in designing and developing well-suited 
variety that meet the needs of the target of population. 
Policy makers can use such information to reform the 
policies that constrain technology uptake or formulate 
and implement new instruments that hasten and support 
the adoption process.
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