Is it worth converting furrow
irrigated cotton to drip?

By Kasia Mazur! and Graham Harris?

oncern about declining water sup-
plies has increased interest in po-
tentially more efficient alternative

irrigation systems such as drip irrigation.
A major limitation to its broader adop-
tion is the high initial capital outlay, which
can be double that of other methods. But
the potential increase in crop yield, water
savings and reduced labour costs have en-
couraged adoption by farmers.

Last season, we investigated the long
term (10-year) economic benefits and
costs of converting furrow irrigation to
permanent subsurface drip irrigation (SDI)
and non-permanent drip irrigation (NPDI)
on the Darling Downs.

The modelling was done on a theoreti-
cal cotton farm which utilised 500 ML of
water on 142 hectares with drip irriga-
tion. Initially this land was furrow irrigated
on 100 hectares. The analysis assumed a
30 per cent water saving and 15 per cent
yield improvement as a result of using drip
irrigation — figures based in advice from
co-operating irrigators with experience
in drip irrigated cotton production on the
Darling Downs. The 30 per cent water
saving enabled 42 per cent more land to
be irrigated. The analysis was performed
for Bollgard II cotton planted on a heavy
clay soil.

The study investigated three possible
scenarios:

Scenario 1 — the area planted to cotton
expanded to 142 hectares where drip is
installed;

Scenario 2 — as for Scenario 1 but with
the impact of one year without suffi-
cient water to grow any irrigated crop;
and,

Scenario 3 — the irrigated cotton area
remains at 100 hectares despite the
30 per cent water savings using drip
irrigation.

The adoption process of drip irriga-
tion systems can take two to three years
to achieve potential benefits (30 per
cent water saving and 15 per cent yield
increase). The analysis accommodated
this delay, assuming 80 per cent of the
possible benefit in year one for SDI sys-
tems, 90 per cent in year two and 100
per cent in years three to 10. For the
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A drip system installation on the Darling Downs.

NPDI system, which is easier to manage,
the efficiency was assumed to be 90 per
cent in year one, 95 per cent in year two
and 100 per cent from years three to 10.
The study found that investment in con-
verting furrow irrigation to drip irrigation
systems can generate a 20 to 30 per cent
increase in revenue, provided the irriga-

tion area is expanded as a result of water
savings. The analysis also showed that
higher water prices, reduced water alloca-
tions and the possibility of selling water on
the market further enhance the benefits of
investment in drip irrigation systems (see
Figure 1).

In this example, cotton production

FIGURE 1: Benefit of NPDI and SDI in comparison to furrow irrigation
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under drip irrigation generated an extra
$410,000 for NPDI and $337,000 for
SDI over a 10 year period (Scenario 1)
compared with furrow irrigation. The best
return was generated by NPDI if the drip
tapes were used for two seasons. If the
NPDI tapes are replaced every year, the
vield and increased area benefit doesn’t
cover the cost of the drip equipment. The
benefit from the SDI system is about 18
per cent lower than the NPDI, because of
the much higher investment costs of SDI.

If the water availability is reduced during
the project life (Scenario 2) the profitability
of drip irrigation is reduced by 23 per cent
for NPDI and by 32 per cent for SDI. SDI
is more sensitive to changes in water avail-
ability due to its higher fixed costs.

With NPDI systems, drip tapes are
replaced regularly. This means a greater
proportion of the costs is variable, and can
be avoided if water is unavailable. Despite
the lack of water in one year, NPDI and
SDI still generate higher returns than fur-

row irrigation because of the additional
planting area. If there is a high degree of
uncertainty in water availability over the
project life span, the greater flexibility of
NPDI is likely to be advantageous.

In Scenario 3 (where the area of cot-
ton production was not expanded despite
significant water saving from drip irri-
gation), the benefit obtained from yield
improvement does not offset the cost of
drip irrigation equipment. But the analy-
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Fertiliser Rigs

v Up to 3 tonne capacity with exceptional
stability and ease of lifting

v New low draft shank and clamp assembly
for simplistic reliable operation

v Offering an unrivalled 770mm of under-
frame clearance for brilliant trash flow

v Proven stainless steel metering units for
corrosion resistance

¢ Variable rate technology available
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Crusader

v Medium duty centre or side busting rig for
economical primary tillage operations

v’ New low draft shank design offering
exceptional trash flow and simplistic reli-
able operation

v 4-row to |2-row configurations with opti-
mum weight distribution for easy lifting

v Economical upgraded in-line shear release
clamps

Excel Penetrator

v 4,6,8 row

v Side busting/centre busting capabilities

v Adaptable for gassing, dry fertiliser using
Excel’s new rig mounted fertiliser boxes

v 5/g” inline sheer bolts

v Unrivalled trash clearance
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Cultipacker

v Machine can be pulled one way for
aggressive soil breakdown and the
other way for refining the soil before
planting

. CEL Agriculture

A DIVISION OF GREAT WESTERN CORPORATION PTY LTD (ABN 91 064 434 475)

Guess Row Averager
v Used for fallow cultivating, gassing and
fertiliser incorporation

Also available:
v Rubber Tyred Roller

v Millenium Planter

v Module Builder
v Lilleston Rig

v Rolling Cultivator

Call now — our components fit most implements
Cnr Yaldwyn & Buckland Street,
PO Box 665, Toowoomba Qld 4350

PH: 07 4636 9100

Stubble Warrior

v Plant wheat back into cotton hills

Brian Moran
0427 722 925

DELITEL
0427 700 779

Brian Campbell

FAX: 07 4636 9140

Australian made and owned X r.com

0427 293 653

FEBRUARY-MARCH 2006 THE AUSTRALIAN COTTONGROWER — 63



<1 63...FURROW OR DRIP IRRIGATION

sis found that in some situations, the 15
per cent vield improvement from using
drip irrigation is able to cover the cost of
investment, even when the area of cotton
production is not expanded. This situation
only occurs if:

e The cotton price is higher than $700
per bale for NPDI and $755 per bale
for SDI. This is because the 15 per cent
increase in yield is able to cover the
price of the drip equipment.

¢ The water allocation for the farm is
reduced by 30 per cent, so the 30 per
cent water saving from drip irrigation
allows farmers to continue cotton pro-
duction on the same area. A water allo-
cation reduction in excess of 30 per cent
would restrict full utilisation of the drip
system — a further barrier to adoption.

e If the opportunity cost of water is higher
than $145 per ML. In this case, the
water saving from drip irrigation can
generate potential profits through sell-
ing the surplus water.

VERY SENSITIVE

The investment in drip irrigation is very
sensitive to changes in the cotton price.
The benefit from using drip irrigation
increases when the cotton price increases.

But the cotton price has to be higher
than $360 per bale for SDI and $345
per bale for NPDI. Below this price, the
return on investment does not fully cover
the costs of drip equipment.

Figure 2 shows the break-even points
at which cotton production under drip
irrigation systems become more profit-
able than under furrow irrigation for the
assumptions in this analysis (the horizontal
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various cotton prices

FIGURE 2: The break-even points for investment in drip irrigation for
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axis at a NPV of 0 represents cotton pro-
duction under furrow irrigation).

The sensitivity analysis for the price of
drip irrigation equipment shows that a
10 per cent increase or decrease in price
changes the benefits by 18 per cent for
SDI and 14 per cent for NPDI. SDI is
more sensitive to changes in equipment
pricing than NPDI because it involves
higher equipment costs.

On the other hand, as components of
NPDI need to be replaced regularly, they
are subject to year-by-year price fluctua-
tions. With the SDI system, the irrigator
buys all the parts in the first year and
there is no further investment in the fol-
lowing years — so any future price fluc-
tuations have no impact on the project.

The sensitivity analysis also investigated
the situation where the water saving from
using drip irrigation was 20 per cent rath-

Price ($/bale)

er than 30 per cent. The lower reduction
in water saving reduced the benefit from
using drip irrigation by about 45 per cent
for NPDI and 40 per cent for SDI.
Overall, the study showed that NPDI is
a more flexible and least risky drip system.
But success of this investment requires
detailed analysis of each farm situation
and good management practices to realise
the potential efficiencies of these systems.

Thanks to the co-operating farmers from the
Darling Downs — Andrew Bartley, lan Hayllor,
Stuart Higgins, Scott Seis, Paul McVeigh — and
Stuart Moxham of T-Systems Australia. Funding
support for this Masters was provided by the
Department of Primary Industries and Fisheries
and the Rural Water Use Efficiency 2 project.
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