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INTRODUCTION
Maize is one of the important crop of rain 

fed agriculture is grown in low, mid and high hill 

altitudes in all three seasons namely rainy (Kharif), 

winter (rabi) and summer. Of these three seasons, 

nearly 90 per cent of the production came from 

Kharif season, 7-8 per cent during rabi season and 

remaining 1-2 percent during summer season. Jammu 

and Kashmir contribute 2.48 per cent to the total 

Indian maize production. The sowing of maize crop 

is mainly by broadcasting after three to four tillage 

operations resulting in high labour requirements 

and drudgery. Because of the seasonality of rain 

fed farming, maize planting is often late resulting in 

considerable losses in crop yield. A need exists for 

improved maize planting tools that allow farmers to 

plant in a timely manner in order to increase yield 

and reduce drudgery. Early planting is one of the 

most basic requirements for good crop production 

due to benefits from the higher soil fertility present 
at the beginning of the rainy season. As the season 

progresses, nutrients leach below the root zone 

and are therefore no longer available for uptake. 

Early planting also benefits from more days of 
sunshine. Sharma et al (2014) revealed that farmers 

of the area were cultivating the spring maize and 

harvested an average grain yield of 96q/ha but 

the water requirement is very high which result 

in low water productivity. Unfortunately, farmers 

are reluctant to see the long-term effect of maize 
cultivation during spring season. Further, Manan 

et al (2016) indicated that adequate plant spacing 

coupled with plant population per unit area gives 

a good yield. The number of rows per cob, cob 
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girth, grain weight and cob length were the factors 

which contribute to increase in cob yield and grain 

yield. Besides these factors, number of plants per 

unit area or plant density is also one of the main 

factors which ultimately led to increase in cob yield 

or grain yield only per unit area.

The selections of suitable sowing methods play 

an important role in placement of seed and fertilizer 

at proper depth and maintain row to row and 

plant to plant spacing which ensures better yield. 

In hilly region of Rajouri district, maize is sown 

through broadcasting on a large area after wheat 

harvesting.  Broadcasting not only requires higher 

seed and fertilizer rate but also poor yield. Seeing 

the importance of the crops, it seems necessary to 

study the economics of different methods of maize 
sowing after wheat in rain fed condition of Rajouri 

district in Jammu and Kashmir (J&K).

MATERIALS AND METHODS
An experimental plot consisting of three 

treatments and five replicates was laid out at 
farmers’ field. The treatments consisted of three 
sowing methods as given below:

T1 = Broadcasting method of seed sowing after 

three times use of tractor drawn cultivator; T2 = 

Broadcasting method of seed sowing after one 

time use of rotavator and one time cultivator and 

T3 = Tractor drawn multi crop planter after one 

time use of tractor operated rotavator. Multi crop 

planter cultivation of maize reduces the number of 

field operation from an average of three to one over 
conventional maize cultivation. The conventional 

tillage refers to the intensive tillage with multiple 

passes of tractor to accomplish land preparation for 

maize sowing. The cost concept was considered for 

the estimation of cost of maize production. The cost 

was taken into account in this study to calculate net 

income and benefit cost ratio. The cost included all 
directly expenses paid in cash for crop production 

such as hired human labour, seeds, fertilizers, plant 

protection measure, overhead charges and input 

value of family labour.

The cost of human labour and diesel were taken 

on actual expenditure basis. Gross income included 

the total value of main crop and by- product. Net 

income was calculated as the difference between 
gross income and cost of production. The five 
furrows tractor mounted multi crop planter was 

tested in laboratory before taking to actual field 
conditions. The seed were passed through the 

inclined plate planter to check the regularity of flow 
and damage. The inclined plate of multi crop planter 

was fitted for line sowing at 60 cm. The parameters 
recorded were sowing time and operational energy, 

depth of sowing, labour requirement, man-h/ha, 

population of established plant in unit area, fuel 

requirement, cost of operation, cost of production 

and grain yield (q/ha).

RESULTS AND DISCUSSION
The machine was field evaluated at farmers’ fields 

for raising maize crop after wheat in comparison to 

conventional method of broadcasting. Data related 

to machine performance, crop growth and yield of 

different treatments are presented in Table 1.  

Sowing time and Operational energy

The results showed that multi crop planter was 

the most time and energy effective for 68.5 and 
65.0 per cent, respectively over the conventional 

practice. Treatment T2 that was single pass tillage 

with tractor drawn rotavator after single pass 

cultivator was 28.86 per cent energy efficient 
compared to the farmer’s practice. The time taken 

with treatment with TI, T2 and T3 are 10.80 h/ha, 

7.105h/ha and 3.40h/ha, respectively. The depth 

of sowing of multi crop planter was found to be 

7 cm compared to broadcasting method in which 

seed remains on top surface of the soil. The Labour 

requirement for sowing of maize with multi crop 

planter was much less compared to broadcasting 

method. The study showed that multi crop planter 

saved 72 per cent labour requirement as compared 

to farmers’ practice. Similar result was reported by 

Murumkar et al (2015)
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Table 1. Field performance for different treatments for sowing of maize.
Sr. No. Particular Treatment

T1 T2 T3

1. Sowing time, hr/ha 10.80 7.10 3.40 (68.5)

2. Operational energy, MJ/ha 1926.76 1370.78 674.43(65.0)

3. Depth of sowing, cm Top surface of the soil Top surface of the soil 7 cm

4. Labour requirement, man-hr/ha 7.0 5.0 3.0

5. Fuel requirement, l/ha 33.80 24.10 17.90

6. Cost of operation, Rs/ha 3400 2400 1600

7. cost of production, Rs/ha 12500 11400 10200

8. Grain yield, q/ha 20.50 21.80 29.60

9. Net return, Rs/ha 27500 29500 36800

10. Benefit–cost ratio 2.20 2.58 3.31

Plant Population

The plant population in unit area was much more 

by multi crop planter compared to broadcasting 

method. The plant population was found to be 70mt2 

multi crop planter whereas 45 plant by broadcasting 

method. Similar result was reposted by Abbas et 

al (2009). The study have indicated  72 per cent 

reduced incidence of weeds in maize in long run 

resulting into reduced use of  weedicides.

Fuel requirement

Fuel used by multi crop planter was less as 

compared to broadcasting method as reduced tillage 

operations. The study showed that fuel used by multi 

crop planter was 17.90 l/ha whereas 33.80 l/ha in 

treatment T1 method. Multi crop planter was saved 

47.04 per cent fuel as compared to broadcasting 

method.

Cost of operation and cost of production

The study showed that cost of operation was Rs 

3400, Rs 2400 and Rs 1600 /ha in the treatments 

T1, T2 and T3, respectively. Multi crop planter 

saved 52.94 per cent cost of operation as compared 

to broadcasting method. The cost of production was 

Rs.12500/-, Rs.11400/- and Rs.10200 /ha in the 

treatments T1, T2 and T3, respectively.

Grain yield 

The estimation of grain yield in various 

treatments was estimated by measuring the plot 

cutting yield. This was done by measuring the 

grain yield production/plot area under a particular 

treatment. The cutting of crop each plot and measure 

the yield in each treatment. In treatment T1, T2 and 

T3 yield was found to be 20.50, 21.80 and 2.96 q/ha 

respectively. The study showed that the biometrics 

growth of plants increased in the treatment T3. 

Therefore, yield of grain as well as benefit cost 
ratio increased in the treatment T3. The benefit cost 
ratio was 3.31 in multi crop planter whereas 2.20 in 

farmers’ practice.

CONCLUSION
It can be concluded that maize sowing by 

multi crop planter was very encouraging besides a 

net saving of Rs.9300/ha as compared to farmers’ 

method of maize establishment. This was mainly 

because of saving of fuel, labour and other inputs. 

The tractor operated multi crop planter can be 

acceptable machine for the farmers for sowing of 

maize after wheat harvesting since it gave maximum 

plant population, less requirement of labour, reduce 

cost of cultivation and higher yield compared 

to farmers’ practice methods. Multi crop planter 

has been proved to be more beneficial in terms of 
saving of numbers of operations required for maize 

sowing, saving of tractor hour, saving of diesel fuel 

and reduce incidence of weeds infestation. Sowing 
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with multi crop planter has advantage of better 

inter-culturing operation, management of insect, 

pest and disease and mechanical harvesting.
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