
Indian Journal of Extension Education
Vol. 55, No. 1, 2019 (39-42)

INTRODUCTION
 
 Pulses are mainly cheapest source of protein for 
vegetarian dietary population, especially the poor. They 
contain 22-24 per cent protein, which is almost twice the 
protein in wheat and thrice that of rice. Pulses provide 
significant nutritional and health benefits, and are known 
to reduce several non-communicable diseases such as 
colon cancer and cardiovascular diseases. Pulses have a 
wide range of adaptability to latitudes, longitudes and 
climatic variables. The pulses are an integral part of the 
cropping system of the farmers all over the country 
because these crops fit in within the crop rotation and crop 
mixtures followed by them. In the production process, 
pulses improve soil fertility through biological nitrogen 
fixation, requires less water than cereals, and their 
rotation with cereals help in controlling diseases and 

pests. In India, cultivation of pulses forms an integral part 
of the rain-fed production systems, however, their 
productivity over the years has remained low and 
unstable. The important pulse crops are Chickpea (48%), 
Pigeon pea (15%), Mungbean (7%), Urdbean (7%), 
Lentil (5%) and Field pea (5%). India produced 19.5 
million tones of pulses in 2013-14 from an area of 24.5 
million hectares (Srivatsava, 2015). Productivity of 
pulses in the country has increased from 577 kg/ha in 
2004-05 to 786.8 kg/ha in 2012-13. However, the average 
productivity of pulses in India is less than the average 
productivity of 904 kg/ha in the world (FAOSTAT, 2015). 
Among the major pulses producing countries, the highest 
average yield of pulses has been recorded  at 4219 kg/ha 
in France followed by 1936 kg/ha in Canada and 1882 
kg/ha in USA in 2010  (SIA, 2012-13) and Uttar Pradesh 
producing about 985 kg/ha in 2012-13.  The major pulse 
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ABSTRACT

Pulses are major sources of proteins among the vegetarians in India, and complement the staple cereals in the diets with 
proteins, essential amino acids, vitamins and minerals. Pulses maintain soil fertility through biological nitrogen fixation 
(BNF) in soil and thus play a vital role in furthering sustainable agriculture. Madhya Pradesh being the major pulse 
growing state in India, has a lot to contribute towards increasing pulse production and productivity in the country. The 
average productivity of pulses in the states is far below the average productivity of the country as well as global 
productivity. To boost the production and productivity of pulse crops, krishi Vigyan Kendra, Sagar are conducting front 
line demonstration (FLD) on pulse crops. The main objectives of FLD's on pulses is to demonstrate and popularize the 
improved package of practices on farmers' fields for effective transfer of generated technology and fill the gap between 
recommended technology and traditional farming practices. Front line demonstrations were studied in pigeon pea (2011-
12 to 2012-13) and urd (2010-11, 2012-12) during kharif season and in chickpea (2008-09, 2012-13), and lentil (2009-10, 
2011-12 to 2012-13) during rabi season in Sagar district of Vindhyan Pleatue agro-climatic zone of Madhya Pradesh. 
There was a wide yield gap between the potential and demonstration yields in all the pulse crops due to technology and 
extension gaps. Increase in yield in demonstration plots due to adoption of improved package of practices ranged between 
10.00 to 35.16 per cent with a mean per cent increase of 19.52 per cent as compared to traditional farming practices. On an 
average technology gap of different pulse crops under front line demonstration programme was 6.50q/ha while its range 
varied from 3.25 to 8.84q/ha. Extension gap of different pulse crops range was 0.5 to 3.20 q/ha with an average of 1.67 
q/ha and technology index was varied from 20.05 to 60.71 per cent with on an average of 39.59 per cent. The wide 
variation in the technology gap and in index percentage were found due to variation in agro-climatic parameters, soil 
fertility, biotic stresses, socio-economic and management practices. This variation can be narrowed down only to 
motivate the farmers to adopt economical viable technologies for increasing production, productivity and profitability of 
pulse crops.
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producing states are Madhya Pradesh (27%), Uttar 
Pradesh (13%), Maharashtra (13%), Rajasthan (6%), 
Andhra Pradesh (9%) and Karnataka (7%), which 
together for about 80 per cent of the total production and 
remaining 20 per cent is contribute by Gujarat, 
Chhattisgarh, Bihar, Orissa, Tamil Nadu, West Bengal 
and Jharkhand (Srivatsava, 2015). In Madhya Pradesh, 
the total area under pulses is around 52.07 lakh hectares 
with a production of 30.29 lakh tons. The average 
productivity of pulses in the states is around 582 kg/ha 
which is far below the average productivity of the country 
as well as global productivity.  

 Adoption of traditional farming system, non adoption 
of recommended production technologies due to lack of 
knowledge and conviction about latest technologies, 
major abiotic stresses i.e. drought, poor drainage/water 
stagnation during rainy season, higher and low 
temperatures, chilling temperatures, salinity and 
alkalinity of the soils and biotic stresses such as pod borer, 
pod fly, termite, wilt, phytophthora blight, sterility mosaic 
virus (SMV) in pigeonpea, pod borer, cut worm, termite, 
wilt, root rot, botrytis gray mould, ascochyta blight in 
chickpea, wilt, root rot, rust in lentil, yellow mosaic virus 
(YMV), root and stem rot and powdery mildew in urd and 
moong  are responsible for declining of yield potential of 
pulse crops. Looking into the importance of diet, 
increasing soil fertility status and stagnation of 
production due to biotic, abiotic and other factors, it 
becomes necessary to fulfill the gaps between 
technological interventions and existing practices. 
Keeping this in view, Krishi Vigyan Kendra, Sagar, 
Madhya Pradesh conducted front line demonstrations 
(FLDs) on pulse crops to popularize the improved 
package of practices on farmers' fields for effective 
transfer of generated technology for enhance-ment of 
production potential of pulse crops.

METHODOLOGY

 Front line demonstrations were studied in pigeon pea 
(2011-12 to 2012-13) and urd (2010-11, 2012-12) during 
kharif season and in chickpea (2008-09, 2012-13), and 
lentil (2009-10, 2011-12 to 2012-13) during rabi season 
of selected cluster villages in Sagar district of Vindhyan 
Pleatue agro-climatic zone of Madhya Pradesh. The total 
28 and 42 demonstrations on pulse crops during kharif 
and rabi season respectively were conducted in six 
villages' viz., Badaua, Semadhana, Kaneragond, Mankyai 
Sagauniguru and Barauda of Jaisinagar block of Sagar 
district. The front line demonstrations on pulse crops i.e. 
pigeon pea improved varieties JKM-189, TJT-501, urd 
variety JU-86, chickpea varieties JKI-9218, JG-16 and 
lentil varieties JL-3, DPL-62, proper tillage, proper seed 

rate and sowing method, balanced dose of fertilizer (18 kg 
Nitrogen+46 kg P2O5/ha), use of Trichoderma  and 
Rhizobium culture @ 5 gm/kg of seed as seed treatment, 
proper irrigation, weed management and plant protection 
measure were comprised (Table 1). The total 10 and 12 
hectares area were covered in kharif and rabi season 
respectively during demonstration period. In the 
demonstration, one control plot was also kept where 
farmers practices was carried out. The FLD was 
conducted to study the technology gap between the 
potential yield and demonstrated yield, extension gap 
between demonstrated yield and yield under existing 
practice and technology index. The yield data were 
collected from the demonstrations and control plots 
(farmers Practice) by random crop cutting method and 
analyzed by using simple statistical tools. The technology 
gap, extension gap and technological index (Samui et.al, 
2000) were calculated by using following formula as 
given below:-
                                                             
                             Demonstration yield-farmers yield        
Percent increase yield = _____________________ x 100
         Farmers yield

Technology gap =Potential yield - Demonstrated yield

Extension gap =Demonstrated yield – Yield under 
existing practice

   Potential yield-Demonstrated yield                                                                                                     
Technology index = ------------------------------------ X 100
        Potential yield
                                                                                                               

RESULTS AND DISCUSSION

 The gap between the existing and recommended 
technologies of pulse crops in district Sagar was 
presented in Table 1. Full gap was observed in case of use 
of HYVs, seed rate and seed treatment and partial gap was 
observed in fertilizer dose, weed management and 
irrigation, which definitely was the reason of not 
achieving potential yield. Farmers were not aware about 
recommended technologies. Farmers in general used 
local or old-age varieties instead of the recommended 
high yielding resistant varieties. Unavailability of seed in 
time and lack of awareness were the main reasons. 
Farmers applied higher seed rate than the recommended 
and they were not using seed treatment technique for wilt 
and collar rot management and to better nodulation for 
biological nitrogen fixation (BNF) of the plants because 
of due to lack of knowledge and interest. The farmers 
were much concerned about importance of sowing 
method and land preparation.

40



GAPS IN PULSES PRODUCTION IN VINDHYA PLEATUE AGRO-CLIMATIC ZONE OF 
MADHYA PRADESH: AN ASSESSMENT THROUGH FRONTIER TECHNOLOGY

increase yield i.e. 29.33, 16.37, 13.81 and 18.87 per cent 
was recorded over farmers practice in pigeon pea, urd, 
chickpea and lentil respectively. The above findings are in 
similarity with the findings of Singh (2002). The 
technology gap, the differences between potential yield 
and yield of demonstration plots was 8.36, 7.31, 4.89 and 
5.85q/ha in pigeon pea, urd, chickpea and lentil 
respectively during demonstrated period. On an average 
technology gap of pulse crops under FLD programme was 
6.5 q/ha. The technology gap observed may be attributed 
to dissimilarity in the soil fertility status, agricultural 
practices and local climatic situation. Extension gap of 
pulse crops i.e. 2.53, 0.98, 1.77 and 1.51q/ha were 
observed in pigeon pea, urd, chickpea and lentil 
respectively during demonstrated period. On an average 
extension gap of pulse crops was observed 1.67q/ha, 
which emphasized the need to educate the farmers 
through various extension means i.e. front line 
demonstration for adoption of improved production and 
protection technologies, to revert the trend of wide 
extension gap. More and more use of latest production 
technologies with high yielding varieties will 
subsequently change this alarming trend of galloping 
extension gap.

 The technology index shows the feasibility of the 
demonstrated technology at the farmer's field. The 
technology index of pulse crops varied from 24.45 to 
43.01 per cent. On an average technology index was 
observed 39.59 per cent under FLD programme, which 
shows the efficacy of good performance of technological 
interventions. Lower technological index of the pulse 
crops shows the more adoption of technological 
intervention and increased yield performance of the crop.  

 The FLD programmes produces a significant positive 
result and provided the researcher an opportunityto 
demonstrate the productivity potential and profitability of 
the latest technology under real farming situation, which 
they have been advocating for long time. This could be 
circumvent some of the constraints in the existing transfer 
of technology system in the district Sagar of Madhya 
Pradesh. Similar findings were reported by Kirar et al. 
(2006) and Singh et al. (2012).

Table 1: Differences between technological intervention 
               and farmers practices under FLD on pulses

Particulars Technological intervention Existing 
Practices

Gap

Pigeon pea Urd Chickpea Lentil

Variety JKM-189, 
TJT-501

JU-86 JKI 9218, 
JG16

JL-3, 
DPL-62

Local (small 
seeded)

Full 
gap

Land 
preparation 

One cultivator 
ploughing and 
3 ploughing

One cultivator 
ploughing and 3 
ploughing

One cultivator 
ploughing and 
2 ploughing

One cultivator 
ploughing and 
3 ploughing

One cultivator 
ploughing and 
2 ploughing

Nil

Seed rate 
(Kg/ha)

15 20 75 45 Higher seed 
rate

Full 
gap

Sowing 
method

Line sowing 
Raised bed 
60 x 15cm
(R x P)

30x10cm

  

(R x P)

 

30x10cm

  

(R x P)

 

25x10cm

  

(R x P)

 

Line sowing Nil

Seed treatment Trichoderma 
powder and 
Rhizobium
culture @ 5 
g/kg seed 

Trichoderma 
powder and 
Rhizobium

 

culture 
@ 5 g/kg seed 

 
Trichoderma 
powder and 
Rhizobium

 

culture @ 5 
g/kg seed 

 

Trichoderma 
powder and 
Rhizobium

 

culture @ 5 
g/kg seed 

 

No seed 
treatment

Full 
gap

Fertilizer dose 
(Kg/ha)

18 N and 46 
P2O

5
18 N and 46 P2O

5 18 N and 46 
P2O

5

 
18 N and 46 
P2O

5

 
Use of 
Imbalance
fertilizers

Partial 
gap

Weed 
management

Pendimethalin

 30% EC @ 3.3 
lit./ha + One 
hand weeding 
at 45-60 days 
after sowing

Imezathapyr 10% 
SL @ 1 lit/ha + 
one

 

hand weeding

 
at 30-40

 

days after 
sowing 

 

Pendimethalin

 30% EC @ 
3.3 lit./ha + 
One hand 
weeding at 60 
days after 
sowing

 

Pendimethalin
30% EC @ 
3.3 lit./ha + 
one hand 
weeding at 60 
days after 
sowing

 

Improper 
chemical weed 
management

Partial 
gap

Irrigation In absence of 
rain, at 
flowering /pod 
development 
stage

If needed,

 

one at 

 

flowering and one 
at pod initiation 
stage

One at pre 
flowering and 
one at pod 
development 
stage

If needed, One
light irrigation
at maximum 
branching/pre 
flowering

Untimely
irrigation

Partial 
gap

Plant 
protection

Need based 
Plant protection 
measure 
Indoxacarb 
(15.8% E.C.) 
@ 500ml/ha)

Need based Plant 
protection 
measure 
Imidachloprid 
17.8% SL @ 250 
ml/ha

Need based 
Plant 
protection 
measure 
Indoxacarb 
(15.8% E.C.) 
@ 500ml/ha)

Need based 
plant 
protection 
measure 
Imidachloprid 
17.8% SL @ 
250 ml/ha,

Improper 
management

Partial 
gap

             The perusal of data given in Table 2 revealed that 
the front line demonstration on pulse crops on an average 
yield was recorded 10.34 q/ha under demonstrated plots 
as compare to farmers practice 8.66 q/ha. The average 
yield was recorded 11.03, 6.69, 15.11, and 9.15q/ha in 
pigeon pea, urd, chickpea and lentil demonstrated plots 
respectively as well as control plot was 8.50, 5.71, 13.32 
and 7.64 q/ha, respectively during demonstrated period. 
This results clearly indicated that the higher average grain 
yield in demonstration plots over the years compare to 
local check due to knowledge and adoption of full 
package of practices i.e. pigeon pea improved varieties 
JKM-189, TJT-501, urd variety JU-86, chickpea varieties 
JKI-9218, JG-16 and lentil varieties JL-3, DPL-62, 
proper tillage, proper seed rate and sowing method, 
balanced dose of fertilizer (18 kg Nitrogen+46 kg 
P2O5/ha), use of Trichoderma  and Rhizobium culture @ 
5 gm/kg of seed as seed treatment, proper irrigation, weed 
management and plant protection measure. The average 
yield of pulse crops increased 19.52 per cent more over 
local check while the year wise variation in yield to the 
tune of 10.00 to 35.16 per cent. The crop wise per cent 

Table 2: Gap in grain yield production of pulse crops 
               under front line demonstration

Name of 
crop

Year Under FLD 
programme

Average yield (qt/ha) Per cent 
increase 

in yield 

Technology
gap

(q/ha)

Extension
Gap

(q/ha)

Technology
Index

(%)No. of 
Demo.

Total 
area
(ha)

Demonstrated
plot

(FLD)

Existing 
practices

(FP)

Pigeon 
pea 
(Kharif)

2011-12 05 2.0 12.30 9.10 35.16 7.70 3.20 38.50
2012-13 05 1.0

 

9.76

 

7.90

 

23.50

 

8.84 1.86 47.53

Total/Average 10 3.0

 
11.03

 
8.5

 
29.33

 
8.36 2.53 43.01
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CONCLUSION

There was a technological gap between technological 
intervention and existing practices in pulse production 
technology because of due to lack of knowledge and 
conviction of improved technologies. The average yield 
of pulse crops in the FLD plot as well as control plot was 
10.34q/ha and 8.66q/ha, respectively during demon-
strated period. The technology gap of pulse crops, which 
shows the average gap in the demonstration yield over 
potential yield was 6.50q/ha while crop wise 
technological variation was 8.36, 7.31, 4.89 and 5.85q/ha 
in pigeon pea, urd, chickpea and lentil respectively during 
demonstrated period, this variation due to dissimilarity in 
the soil fertility status, local weather conditions, and 
adoption of recommended technological practices. The 
average extension gap of pulse crops was observed 1.67 
q/ha and crop wise variation was 2.53, 0.98, 1.77 and 
1.51q/ha in pigeon pea, urd, chickpea and lentil 
respectively during demonstrated period, this variation 
was due to unawareness of new technologies, therefore it 
is recommended that the farmers should be aware for 
adoption of improved recommended technologies 
through various extension aids (Training, Demonstration 
etc.). The technology index shows the feasibility of the 
technology demonstrated at farmer's field. On an average 
technology index of pulse crops was observed 39.59 per 
cent under FLDs programmes, which shows the good 
performance of technological intervention. Thus, it is 
concluded that introduction of improved technologies can 
fulfill yield gap and extension agencies can also play a 
significant role to transfer of improved technologies to 
farming community for better production.
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Urd
(Kharif)

2010-11 05 2.0
 

5.50
 

5.00
 
10.00

 
8.50 0.50 60.71

2012-13 13 5.0 7.88 6.42  22.74  6.12 1.46 43.71
Total/Average 18 10

 
6.69

 
5.71

 
16.37

 
7.31 0.98 52.21

Chickpea 
(Rabi)

2008-09 05 1.0

 
14.23

 
12.11

 
17.50

 
5.77 2.12 28.85

2012-13 12 5.0

 

15.99

 

14.52

 

10.12

 

4.01 1.41 20.05
Total/Average 17 6.0

 

15.11

 

13.32

 

13.81

 

4.89 1.77 24.45

Lentil 
(Rabi)

2009-10 05 2.0 8.86 7.50 18.13 6.14 1.36 40.93
2010-11 05 2.0 6.84 6.02 13.62 8.16 0.82 54.40
2012-13 15 2.0 11.75 9.41 24.87 3.25 2.34 21.67

Total/Average 25 6.0 9.15 7.64 18.87 5.85 1.51 39.00

Overall
Total/Average

70 22.0 10.34 8.66 19.52 6.50 1.67 39.59
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