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L. Description of Innovation (Bed Planting Machine)

Being of low cost, Raised Bed Technology has immense potential to achieve high
irrigation water saving and increased crop yield. It has been reported by many
researchers that bed planting offers better weed control, water management and fertilizer
use efficiency along with less crop lodging. It has been further reported that bed planting
increases yield by at least 10%, reduces production cost b_\: 20-30% and saves irrigation
water up to 35% as compared to conventional planting. Therefore, bed planting can be
considered as one of the most feasible water conservation techniques to improve
irrigation application efficiency in the country.

However, non-availability of proper machine in the country for the purpose was the
major constraint in bed planting for grain crops. Thus, there was a dire need for a well-

designed Wheat Bed Planter for achieving water saving consistent with better yields.

Prof. Dr. Rai Niaz Ahmad as Director WMRC-UAF designed and developed the
required machine to accomplish the desired goals. The machine was tested under
different  farmers™  conditions, improved and now it is in the process ol
commercialization. The high point in this regard is that Government of Pakistan is
providing the machine/planter to the farmers of all four provinces of Pakistan at 50%
subsidized rate.

1. Working of machine to save water

The Wheat Bed Planting Machine has following salient features.

[ Planting mechanism on beds

The bed planting machine develops two beds and three furrows in single operation. It is
designed to plant four rows on one bed. A furrow for irrigation separates cach bed. There
is a buffer zone in the center of four rows on the bed. The machine develops two lines of
crop on both sides of the furrow. Each furrow has to irrigate only 20 cm (8 inches) of the
adjacent beds. The center to center distance of two beds i1s 90 em (36 inches) with a bed
of 60 ¢cm (24 inches). Thus, the machine has provision to plant 4 lines in 90 cm (36
inches) width while maintaining the traditional plant population. The machine has also

provision ol adjusting planting depth.



2 Furrow and bed size

The machine has adjustable furrower/furrow opener. which enables developing a variable

size of furrow, if desired. There is an adjustable planer on the machine to level the bed

top for facilitating the precise planting.

3. Fertilizer application directly on beds

University Wheat Bed Planting Machine has the provision of direct fertilizer application

along with sowing on the beds, which not only avoids extra fertilizér application in the

furrows but also ensures efficient seed nutrition in the bed.

I11.

Dissemination of the innovation

The machine was tested at WMRC, and promoted by establishing demonstration plots on

farmers” fields at T. T. Singh under Technology Transfer Program. at Okara under RW(

project and at Faisalabad under ongoing Research & Development project of JBIC. The

results regarding water saving and increase in yield for all major crops have been

summarized here, the detail of which can be seen in WMRC annual reports as well as in

R&D project reports.

Table 1: Results of Raised Bed Technology using University Bed Planting
~ different crops regarding water saving and yield increase

Machine for

- Crops | Wheat Cotton i Maize | Rice
| Study Area
| - . - . .
! WMRC 15 10 15 10
Faisalabad | 1362 607 | 10 | 300
Area Under o L . S E— R
T.T.Singh 289.5 117.8 110.8
Trial (ha) S E— . S S — O I
| Okara 10
“Total - 450.7 188.5 _\__“ I )
! | Faisalabad | 413% 46.5% o 29%
| Percent Water | [ 4 R
T.1T.Singh 40.39% 38.5% i
Saving . - R
i Okara 48.83%
Average 45.5% | 43.0% | 424% | 300%
| WMRC 12.92% | 12.5% | -
_ Faisalabad 6% 1% 25.1%

Percent Yield

Increase

7T Singh

| Average

13%

252%

T

Nk

26.5%




From these results. the water saved by this innovation in million cubic meters for

different crops can be summarized as in ‘Table 2.

~Table 2: Water saving in Million Cubic Meters (MCM)

Cron CWR* CWR* % saving _[ Water saved | Area covered | Watersaved
(ft) ~ (em)  (em) (ha) {MCM)
‘Wheat | 107 321 | 455 | 1461 | 4507 | 066 |
Cotton | 2.1 63 43 ‘ 12709 1885 051
‘Maize | 14 | 42 ""4'2.4 | 1/81 : 1358 024
Rice 354 62 | 30| 3186 | 40 013

- *-‘..S“f,;lu-‘zs_c?ul_’l?a.fe-f-‘. Sector Investment Plan Studly, WAPDA (! 99())

IV.  Scope for further expansion of the innovation

From the above summarized results, it can be seen that wheat under bed planting by this
machine resulted in 16.8% increase in yield with 45.5% water saving. According to
Pakistan Economic Survey 2007-08, 21749 thousand tons of wheat was produced from
an arca of 8.41 million hectares with average yield of 2585 kg/ha. Adopting this bed
planting machine for sowing wheat under Raised Bed Technology, an increase of 3654
thousand tons in wheat production can be obtained from the existing area under wheat.
Moreover. the water saving of 45.5% under bed planting reflects that the complete
replacement of conventional method by Raised Bed Technology at 8.41 million hectares
will save water for another 3.83 million hectares land, which is about 60% of the current
fallow land in 2007-08 (6.44 million hectares). Similarly adopting this Water
Conservation Technology for other crops will also result in yield increase and water
saving on national level as reported in following table.

dblL 3: Impact Assessment of the Innovation on National Level

Wheat Cotton [ Maize Rice

“Area under crop (million ha) | 841 0 | s

Production ) I, o
(000 bales/000 tons) | S N N

Yield increase under Raised Bed 16.8% 11.7% 26.7% 25 1%

Technology (%) . .

Increase in  production  on

national level 3654 1364 885 C 1396 ]

(000 bales/000 tons) - I

Wi i 7 . .

iter Swm%, under Raised Bed | 45.59% 43.0% 42 4% 300% |

_Technology (%) S R A K R ’

»

Potential of increasing area under | 383 131 0.43 0.76

crop (million ha)




Thus the replacement of conventional planting method by Raised Bed Technology by the
commercialization of this machine would not be less than a blue revolution in the country

under the existing limited water resources.



Wheat Bed The machine is designed to plant four rows on

Planting one bed. A furrow for irrigation separates each

Machine bed. There is a buffer zone in the center of four
rows on the bed. The machine develops two lines
of crop on both sides of the furrow. Each furrow
has to irrigate only 8 inches of the adjacent beds.
The center to center distance of two beds is 36
inches with a bed of 24 inches. Thus, the
machine has provision to plant 4 lines in 36
inches width while maintaining the traditional
plant population. The machine has a provision of |
adjusting planting depth. Here is the schematic
diagram of the 4-row wheat bed planting system.
2. Furrow and bed size
The machine has adjustable furrow opener,
which enables developing a variable size of
furrow, if desired. There is an adjustable planer
on the machine to level the bed top for facilitating |
the precise planting.
3. Fertilizer application directly on beds
Like other planting machines Wheat Bed Planter
has the provision of fertilizer application along
with seeding directly
on the beds. This will not only avoid extra
fertilizer application in the furrows but also
ensure efficient seed nutrition in the bed,
Results
Use of wheat bed planter saved about 50% of
irrigation water as compared to flood irrigation
with yield increase of 25%.

Multi-Crop Bed | Planting of corn on beds is a laborious job,
Planter especially when the seeding has to be done
manually as prevalent in Pakistan. The wheat
planting machine has been improved for direct
planting of various crops on beds especially
corn.. Probably it is first mechanical machine
developed locally for making beds and at the
same time having provision of seeding corn,
wheat and cotton, the major crops of this region.
The machine has been demonstrated for field
performance to various visiting national /
international schaolars.




Rice on Bed-
Furrow System

Like many countries Pakistan is also facing
severe water shortage and needs to replace its
conventional irrigation methods with high
efficiency irrigation systems. Bed-furrow system,
known as trickle system of Flood Irrigation, is on
the way before adopting high efficiency irrigation
systems. After conducting lot of experiments,
WMRC has developed a methodology to plant
rice on beds with irrigation in furrows. The
method not only saves water up to 30% but also
results in increasing 25% grain yield. Different
experiments are under way to further improve
water productivity of rice using bed-furrow
system i e. compacting furrows with mechanical
puddler, furrow mulching with plastic sheets on
the furrow perimeter alone and application of
sealants like clay etc.






