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Abstract: Wheat is the number one crop in the Far West region and serves as a major staple in
the diet. However, wheat productivity in this region is the lowest among the development regions
of Nepal, due to poor quality seed, inappropriate varieties, low seed germination rate, high plant
density, and cultural practices.Considering these facts, Mercy Corps Nepal along with
implementing partners carried out Participatory Action Research (PAR) with System of Wheat
Intensification (SWI) having the overall objective of increasing farmers' productivity with the
most practical methods of cultivation. Research results revealed that the wheat variety WK1204
under SWI management yielded 6.52 MT/Hectare,which is almost double the yield with the local
variety and practices.The increased wheat yield attainable from 0.25 hectare, which is the
average size of land allocation for wheat cultivation in the Far West, can contribute an additional
six months of food security for a typical six-member household family.This means that ‘Wheat
Farming  As  A  Business’  can become a profitable agribusiness using these new methods.
Key words: Food Security, Intensification, Participatory Action Research (PAR), System and
WK-1204 Wheat seed.

INTRODUCTION
Food security is interlinked with poverty, as there is as direct cause-and-effect relation between
them. One of the major reasons underlying poverty in the region is low agricultural productivity
(Dahal and Khanal 2010). Nepal’s cereal production has not kept pace with the growth in
population since the 1960s (GoN, 2010), and Far West Nepal is a seriously food-deficit region
which has the lowest wheat productivity with fragmented marginal lands brought under
cultivation for subsistence farming.
Wheat is the number one crop in the Far West, serving as one of the major staples in the diet
eaten in the form of bread. There has been stagnation in wheat productivity since 2002 in Nepal.
The current national average wheat yield is 1,934 Kg/Hectare. In 2007, the National Agricultural
Research Council (NARC) has released WK1204 wheat variety to be grown in mid-hills of
Nepal, which has an expected productivity of 8 MT/Hectare and is preferred by farmers.
With given constraints of low productivity and fragmented marginal land in use, crop
intensification is one of the only alternatives to address the food insecurity problem. Several
studies done in the mid-hills have shown that the economy of farmers involved in agricultural
intensification has improved (Nani Raut, Bishal K. Situala and Roshan M. Bajrachaya 2010).
Among them, the System of Wheat Intensification (SWI) is one of the techniques of wheat
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cultivation to be considered. It is notable for maintaining of 20 cm row and 8 cm plant distances
apart. This kind of sowing allows for sufficient soil aeration, moisture, sunlight, and nutrient
availability, leading to proper root system development from the early stages of crop growth
(ATMA, 2008).
MATERIALS AND METHODS
Mercy Corps Nepal (MCN) intervenes in agriculture to increase the productivity and profitability
of smallholders. For the effectiveness of the program implementation, MCN adopts the
framework   of   ‘Participatory   Action   Research’   (PAR,   2011)   for   testing   technologies before
scaling up and promotes ‘Farming  As  A  Business’  (FAAB,  2010)  for  commercial  orientation  of
smallholders.
Survey
A web-based search was done for wheat technology which resulted in learning about the
availability and use of SWI in many countries. The team visited NARC’s  Doti  research station
and consulted with experts before launching its own evaluation with farmers.
SWI Package
Existing wheat cultivation practices were assessed based on the following four factors known to
contribute to low yields – variety, low seed germination, plant density, and crop cultural
practices.
Site Selection
For the first year (2009/10), only four sites were involved in the PAR evaluation. In the second
year (2010/11), it was conducted in sixteen sites of three working districts in collaboration with
the District Agriculture Development Offices (DADOs) there. This year (2011/12) PAR is being
conducted in eight sites.
Training
Farmers were trained on two aspects – first, SWI vs. local practice; and second, commercial
aspects of ‘Wheat  Farming  As  A  Business’.
Testing
Primed seed was sown in 50m2 areas for each plot/treatment. Manure was applied @15
MT/Hectare to all treatments, while seed rate was maintained @30 Kg/Hectare for T1 treatments,
80 Kg/Hectare for T2 and T3 treatments, and 120 Kg/Hectare for T4 treatment. Weeding and
irrigation were carried 3 times in each plot.
RESULTS AND DISCUSSION
With the overall objective of increasing the wheat yield, Mercy Corp Nepal (MCN) conducted
Participatory Action Research (PAR) on the System of Wheat Intensification (SWI) in four
working districts of Far West region from 2009/10 and 2010/11 and still continuing in this year
2011/12.
SWI Technology Package: SWI practices are not difficult for farmers to understand and adopt
compared to their present methods of cultivation, but there is a very great difference between line
sowing and the broadcasting methods now in use. Priming seed is not an unknown practice, but
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doing this systematically is recognized as something different. The change in cultivation most
difficult to get accepted is to reduce plant density dramatically in order to get higher output; it is
believed, mistakenly, that sowing more plants will necessarily give more yields. When these
respective changes are made together, farmers see this as a new package of practices that they
can compare with their usual methods.
Wheat Variety: The participating farmers were very much impressed with WK1204 wheat
variety with its bold appearance, amber color, and appearing similar to local wheat grain.
Because what matters to them ultimately is the taste, it is important that the new variety is similar
to local wheat in taste. This is the first reaction of farmers about WK1204 wheat seed. A
literature review about WK1204 variety (SW89.3064/Star) revealed it as one of the most
preferred wheat varieties by farmers in Nepal and was officially released to cultivate in mid-hills
of Nepal in 2007. There was high demand of seed by neighboring farmers, and it was found that
many of the local farmers made advance booking for seed from the farmers who were growing it.
Almost all seed was reserved for next year's wheat cultivation in the locality.
Seed Priming: Distinctly, the primed seed had early and uniform germination as noticed by the
farmers, which had given them confidence for good plant establishment at the early stage. None
of the farmers had practiced seed priming in the past. So they realized the merit of investing in
seed priming materials. Seed priming had a significant effect on tiller number. Wheat grown on
seed-primed plots had more tillers than in non-primed plots. Overall, the seed priming had a
direct effect on reduced seed rate because it ensured germination with minimum losses from
birds and ants.
Plant Density: SWI research results suggest that maintaining controlled plant density is the most
crucial part in wheat cultivation. Most of the SWI recommendations are to maintain 20 cm rowto-row x 8 cm plant-to-plant distance with 2 seeds per hill in 2-3 cm depth planting. It is only
possible to maintain plant density by line sowing. In this trial, line sowing was done manually
which was found very tedious and cumbersome to large-scale cultivation. Simple line sowing
seed drillers are available for cultivation in the plains. Discussion has just started to design and
test manual wheat seed driller for hill conditions which should be women-friendly too.
Line sowing has very impressive results:
a. Higher number of tiller with increased number of spikes and greater lengths
b. Number of grains per spike was significantly higher, i.e., 75 per spike in T1
compared to 44 per spike in T4.
c. ‘Days   to   maturity’   was   higher   in   primed   plots compared to non-primed plots and
highest with line sowing.
d. 1000 gm weight of wheat grains was highest for T1 and lowest for T4. Maturity was
delayed in primed plots, resulting in a longer grain-filling period, which in turn
resulted in heavier grains compared to non-primed plots.
e. Plant height was more or less equal in all treatments, but the number of tillers
differed significantly, and so did the length of the spikes in the case of T1 and T4.
f. There is almost double yield increase in the case of SWI treatments as compared to
local practice.
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Cultural Practices: All the crop cultural practices recommended under SWI technology were
assessed by participating farmers. They liked the variety very much; seed priming was new, but
was found to be very useful in maintaining early and uniform germination; line sowing was the
most tedious practice which needs to be replaced by manual seed driller if possible to make the
system more women-friendly; and other crop cultural practices like thinning and gap filling were
okay. Manual weeding was easy in the case of line sowing compared to broadcasting, but still
tedious though useful. Use of a cono-weeder has given satisfactory results in India and Nepal
Terai, and it can be replicated in the hills as well.
Yield and Profitability: With the adoption of SWI technology, farmer can increase yield by more
than 156 Kg per 0.05 Hectare of land. In the Far West, average land holding has about0.25
Hectare available for wheat cultivation, so if a farmer adopts SWI in 0.25 Hectare of land, there
will be increment of wheat more than 780 Kg, which will be sufficient food for a 6-member
household @ 4 Kg/day consumption wheat for more than 6 months as per the 2010 standard set
by Rural Community Infrastructure Works (RCIW) in the Food for Work programme,
Government of Nepal.
While directly addressing the issue of food   security   at   household   level,   ‘Wheat   Farming   As   A  
Business’  seems  to  open possibilities for profitable agribusiness as compared to local practices
once the required inputs like seed, seed priming materials, and technical services are linked with
market-based solutions in the long run. Finally, SWI is useful to the small, marginal and landless
farmers who can lease their land, and it pays attentions for intensive care with surplus labor. So it
is  ‘growing  more  with  less’  (Gujja  and  Thiyagarajan, 2010).
CONCLUSION
The study shows that wheat crop responds positively to seed priming, line sowing, and wider
spacing. The wheat variety WK 1204 is highly productive compared to the local variety and is
suited for the climate of the mid-hills. Reduced plant population (with increased spacing of
plants 20cm x 8cm) is crucial for increasing the number of tillers per plant, plant height, and
spike length, as well as the number and size of grains, all of which result in higher grain and
biomass yield. SWI management used on 0.25 Hectare of land with improved variety, seed
priming, line sowing,and wider spacing can increase yield by as much as 100%, which can
contribute for adding 6 months of household food security assuming a six-member household.
Based on empirical results, it can be said that1. SWI technology is very suitable to marginal farmers working under Nepal hill conditions.
2. The tediousness of line sowing and weeding can be minimized by introducing simple
manually-operated seed-drillers and cono-weeders.
3. If improved seed is available, then seed priming with broadcasting method can also
increase crop yield.
4. Use of farm yard manures (FYM) and other organic matter are vital for maintaining the
soil fertility status of cultivated land.
5. Commercial orientation of 'Farming As A Business' (FAAB) training should ensure input
availability at local level for long-term sustainability of the production system.
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Table 1: Comparison of Local vs. SWI Practice
SN
Parameters
Existing method
1
Seed required
6-10 kg
2
Seed treatment
Not done
3
4
5

Method of sowing
Spacing
Hoeing and weeding

6
7
8

Panicle length
No. of grains/panicle
No. of panicles/hill

9
10
11
12
13
14

Broadcasting
No proper spacing
Not done

10-11cm
18-50 grains
Mostly 1-2 in a
good stand with 2-4
panicles per hill
Germination of seed in A week after
the field
sowing
Leaves
Thin, less leaf area
index
Stems
Thin
Roots
Shallow
Irrigation
requirements
Yield

System of Wheat Intensification
1-2 kg
Done with hot water, cow urine,
compost, and bavistan
Dibbling in line
20x20 cm.
1st weeding after 20 and 2nd after 30days
after sowing (DAS)
15 cm.
60-120 grains
20-45 per hill from single plants
Within 2-3 DAS
Broad, more leaf area index

2-4

Thick
Deep (up to 20-25cm) and weeds grow
because of space
4-5

3-10quintals per
0.05 hectare

25-50% more, i.e., 4-15 quintals per 0.05
hectare
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Table 2: Participatory Action Research (PAR) Sites
District
PAR sites
Year 2009/10
Year 2010/11
Baitadi
4
Dadeldhura
2
4
Doti
8
Kailali
2
-

Year 2011/12
4
4
-

Table 3: List of Different Treatments Applied
SN
Treatments
1. T1 – Seed priming + Line Sowing
2. T2 – Seed Priming + Broadcasting
3. T3 – No Seed Priming + Broadcasting
4. T4 – Control (Local Seed + Local Practice)
Table 4: Plant Growth Parameters
SN Parameters
1. Plant height in centimeters (cm)
2. Number of tillers per plant
3. Length of spike in centimeters (cm)
4. Days to maturity
5. Number of grains per spike
6. 1000-grain weight in grams (gm)
7. Grain yield in kilograms (Kg) per Hectare
Table 5: YieldAttributesof WK1204 Wheat Variety
S Treatments Plant
# of
Length of Days to
N
height
tillers per spikes
maturity
(Cm)
plant
(Cm)
1 T1
88.5
14.35
9.21
157
2 T2
88.1
11.25
8.91
153
3 T3
79.8
3.05
6.90
145
4 T4
89.2
2.01
5.80
135
CV%
0.66
8.99
3.19
1.19

No. of
grains
/spike
74.95
69.60
53.20
44.30
2.52

Table 6: Enterprise Budget –Local Methods (0.05 Hectare)
Items
Local
Unit
Qty
Unit
Total Cost (NRs)
Price
INPUTS
-Labor
Days
3
400
1,200
-Draft
Days
2.6
500
1,300
-Materials
Kg
a) Seed
8
40
320
b) FYM
700
0.5
350
7

1000-grain
weight (gm)
62
58
52
48
2.7

Total Cost
OUTPUTS
Grain yield
Straw yield
TOTAL
RETURN
NET PROFIT

3,170
Kg
Kg

170
600

40
2

6,800
1,200
8,000
4,830

Table7: Enterprise Budget – SWI Methods (0.05 Hectare)
Items
INPUTS
-Labor
-Draft
-Materials
a) Seed
b) FYM
c) Jaggery
d) Plant
protection
Total Cost
OUTPUTS
Grain yield
Straw yield
TOTAL
RETURN
NET
PROFIT

Unit

Qty

Days
Days
Kg

7
3
2
1,000
1
0.01

Local
Unit
Price

Total Cost(NRs.)

400
500

2,800
1,500

50
0.5
100
1,000

100
500
100
10
5,010

Kg
Kg

326
900

40
2

13,040
1,800
14,840
9,830

Table 8: Grain Yield of WK1204 under SWI techniques
SN
Treatments
Grain yield
(Kg/Hectare)
1
T1- Seed priming + Line Sowing
6,516.00
2
T2- Seed Priming + Broadcasting
4,524.70
3
T3 - No Seed Priming + Broadcasting
3,738.00
4
T4 - Control (Local Seed + Local Practice)
3,405.00
Grand Mean
4545.56
F-Test
*
CV%
1.37
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