Rural Industries Research & Development Corporation

Deselopment Corporation

|| Home || Search || Contact || Publications Eshop || Privacy Statement ||

Download full report (426k - HINT: right click and save the file to your hard disk
before opening)
or purchase the printed report online

Summary of full report
Developing irrigation strategies for coffee under

sub-tropical conditions
by David Peasley and Chris Rolfe

August 2003

RIRDC Publication No 03/094 RIRDC Project No: DPH-1A

Executive Summary

Background

Consistent high yields and high bean quality are essential to the viability of the coffee
industry in Australia. The sub-tropic region of Eastern Australia produces distinctive cup
quality and superior bean size that is readily marketable throughout the world.

Rainfall variability and distribution make irrigation essential to producing this quality
coffee consistently. In the sub-tropics, coffee is susceptible to over bearing and
subsequent die back. Water stress and inadequate nutrition predispose trees to this die
back affecting yields and bean quality.

Current suitable coffee growing areas are located in environmentally sensitive areas
close to rapid urban and lifestyle expansion and the future of the industry will be
determined by its low impact on this environment. The industry must produce hard
evidence that it can use water efficiently and any diversions from the catchment will be
kept to a minimum.

Water entitlements are now limited in NSW and the cost of water set to escalate through
water trading.

It is imperative that a cost benefit analysis on the return per megalitre of water be carried
out to provide investors in this industry with a dollar value of water that will provide an
acceptable return on investment.

This publication examines how efficient use of irigation can assist the coffee industry to
achieve quality production with minimum environmental impact. It looks at the optimum
water requirements and likely returns/Megalitre to grow coffee in the sub-tropics and
establishes design criteria for irrigation and storage systems.



Methodology

In 1998, two sites were selected in northern NSW, one near the coast at Newrybar with
mature trees that had not been irrigated since establishment and the other a new planting
at Nimbin , away from the maritime influence, where summer and winter temperature
ranges were higher and on a different soil type. The trees on the second site were drip
irrigated from planting.

Trees at both sites were K7 variety from Kenya selected for its drought tolerance, its
performance in local field trials and used extensively in current plantings in northern
NSW. The tree spacings were 0.9 metres x 3.75 metres providing a density of 2963
trees/ha.

Both sites were laid out to three treatments. The first a non irrigated treatment (T1), the
second irrigating to maintain a low stress level on the trees (T2) and the third treatment
irrigating when a medium stress is induced on the trees (T3). The soil moisture at both
sites was monitored by EnviroSCAN equipment with sensors at several depths to fully
explore the fibrous root system.

Automatic weather stations were installed at both sites to collect temperature, rainfall,
humidity, wind and solar radiation data to calculate the daily evaporation rates. The
irrigation was carried out with a single line of pressure compensated dripline applying
about 7 — 7.5 mm/hour.

Irrigation, flowering and yield and quality assessment data was collected to compare
treatments and determine water requirements, irrigation system design criteria and
management techniques.

Results

The rainfall recorded, irrigation applied and irrigation requirements for each of the
treatments over the period of the project are shown in Tables 1, 2, and 3. The drip
irrigation system only applies water to 19% of the plantation area wetting a strip 700 mm
wide in a row spacing of 3.75 metres. In 1999 there was 2994 mm of rainfall over 195
days and irrigation was not required for either treatment.



Table 1 - Newrvbar site - 2000

T reatment Rainfall Applied irrigation Water requirements
'l L4459 mm - 2
r2 449 mim 484 mm 0.92 ML 'ha
L3 [44% mim 281 mm 0.53 ML/ha
I'able 2 - Newrvbar site - 2001

Treatment Rainfall Applied irrigation Water requirements
[l 1760 mm = -
r2 | 760 mm 938 mm .78 ML /ha
[3 | 760 mm 326 mm 0.62 ML /ha
Table 3 - Newrvbar site - 2002

Treatment Rainfall Applied irrigation Water requirements
L1 1634 mm - -
2 634 mum 2164 mm L11 ML Mha
L3 634 mm 647 mm I.23ML ha

Irrigation and storage requirements
Depending on the availability and cost of securing a water supply, even in a dry year (eg

2002), water requirements will vary between 1.23 (medium stress) and 4.11

megalitres/hectare (low stress) plus an allowance for seepage and evaporation in the

case of an on farm storage.

If the water supply is a creek, river or a ground water supply then the daily extraction rate
using a single dripline would be between 127,000 and 151,000 litres/ha/day in the month

of highest usage.

Design criteria

The highest monthly irrigation application occurred in January 2000. Treatment T2 was
234 mm and T3 was 197 mm. These figures represent 31 and 26 hours of monthly

irrigation per block.

Crop coefficient (kc) The monthly crop factors have been averages for the two irrigation
treatments and are shown in Table 4.



Plant water use

From the data generated by the hourly readings of the EnviroSCAN capacitance soll
moisture sensors, coffee trees extract between 70% and 93% of their water requirements
from the top 300 mm depth of soil. This is even during periods of moisture stress in non-
irrigated trees. Irrigation operation should only allow sufficient time to replenish the top
300 — 400 mm of the soil profile.

Yield response to irrigation
Yield data from the years 2000 — 2002 measured in tonnes of cherry/ha have been
compared for each treatment and the details are shown in table 5.

Within these three years, there was a signifigantion in the yields of cherry,

but consistently treatment 2 was higher than treatment 3, which was always
higher than treatment 1. The additional yield from the two irrigated treatments in
tonnes of cherry/ha is shown table 6.



