
CASE STUDY
CHRIS HESP

 (right) 

Who
Chris and Sonya Hesp

Location
Mulgrave, 55km west of Ayr

Catchment
Barratta Creek

Rainfall
882mm

Property size
606ha

Landuse
Sugarcane production

Family History 
Chris completed his trade as a fitter and 
turner and spent time working at the 
Mulgrave Central Mill before moving onto 
the family farm in Gordonvale. In 1991, 
Chris and his wife Sonya made the move 
to Clare.

Originally from the Gordonvale district, 
the Hesp family was attracted by the 
opportunity to acquire affordable land 
when the Burdekin irrigation areas opened 
up, and purchased an undeveloped block 
and water allocation. 

The family enterprise now owns four 
adjoining farms in the Mulgrave area in the 
Burdekin Haughton Water Supply Scheme.

Moving from the wet to dry tropics was a 
steep learning curve for Chris and Sonya, 
but twenty five years on they have no 
regrets. 

“The shift has taken me out of my 
comfort zone and challenged 

me to adapt to new and very different 
surroundings,” Chris said. 

Practices 
The family partnership now has 606ha 
in cane production with about 120ha 
normally in fallow at any given time. 

They have produced up to 60,000t in a 
season supplied via tramline to the Invicta 
mill, however yield has varied dependant 
on weather conditions.  

Bare fallows are maintained by glyphosate 
sprays, usually two sprays in a fallow. 
Fallow crops are sometimes legumes such 
as soybean and mungbean, if season and 
timing is suitable. 

“To do a legume crop properly for harvest 
takes significant effort and water, we made 
a reasonable return on our 2014 crop,” 
said Chris.  

Typically, approximately 30 percent of 
the farm was under a green cane trash 
blanket and every second row was raked 
clear of trash to improve furrow irrigation 
efficiency. 

Waterlogging and subsequent nutrient 
losses from the green trash system is a 
concern in the heavy cracking clays of 
the Mulgrave area, and trying to balance 
irrigation to meet the crop requirements is 
a constant challenge. 

“What works well in some districts does 
not always work well in others, however 
there is always a way to improve 
farming practices.”  said Chris. 

As a result of a number of wet harvesting 
years Chris returned to cultivation to 
address soil compaction. 

Once compaction is resolved he will 
potentially expand on his green trash 
blanket system. 

“We purchased a harvester to better 
manage our harvesting schedule and 
performance,  speed is not an issue and 
the quality of the job has been pleasing,” 
he said. 

Irrigation practices 
Chris uses a mixture of furrow and lateral 
overhead irrigation systems. Irrigation 
scheduling is based on the crop needs 
and is usually  applied once per week 
using furrowing irrigation. 

In the overhead irrigated paddocks water 
is applied in passes of around 15-20mm, 
taking 10 to 12 hours to travel the 800m 
row length. 

In 2015, supported by NQ Dry Tropics, 
Chris accessed an Australian Government 
Reef  Water Quality Grant to implement 
management practice changes to reduce 
irrigation runoff and associated nutrients 
and pesticides leaving his farm. 

The initial design of the 
recycling system used 
three large pits. 



Chris has upgraded the system for better 
water distribution around the farm. 

Irrigation runoff is now captured from all 
606 ha and recycled on an additional 100 
ha. 

“It was a no brainer to do this project, 
I can categorically say that since I have 
reconfigured the recycle pit, I have not 
lost any water. I have nothing but good 
things to say about the programme and 
this project was definitely worth doing,” 
he said.  

Chemical practices
Chris takes a whole-of-farm approach to 
weed management. Rates and timing of 
herbicide application is guided by label 
rates, agronomist recommendations and 
his own experience. He predominantly 
uses knockdown herbicides in ratoons and 
to manage bare fallow. 

His high clearance tractor fitted with 
GPS guidance and flow rate monitors 
allows extended access to the crop, 
minimising the need for residual PSII  
herbicides. Using flow rate monitors on 
his spray equipment, Chris readily adjusts 
application rates for accuracy.
 

Nutrient practices
Chris takes soil tests after every crop 
cycle and the results form the basis for his 
whole-of-farm nutrient plans.  Fertiliser 
rates are generally applied with one rate 
for ratoon and a rate for plant across the 
farm. 

Chris uses a stool splitter prior to the 
second watering to apply a one shot 
fertiliser across the majority of the 
property. Phosphorous, potassium and 
sulphur is applied by a stool splitter, 
and nitrogen via fertigation through an 
overhead irrigator on the non-furrow 
irrigated blocks. 

Chris uses GPS guidance when applying 
the granular fertiliser subsurface to 
continuously monitor application rates. He 
carries out a full calibration of equipment 
annually, and recalibrates when applying 
different products. 

Motivators for change
Chris and Sonya have a reputation for 
trialling innovative practices on their 
farm. Their problem-solving approach, 
combined with incentive funding when 
appropriate, has ensured consistent 
practice change.

“Funding stimulates growers to undertake 
change sooner and to try something new, 
or higher risk,” said Chris.

Challenge
Chris could see the potential benefits 
of improved crop yields, soil health and 
water quality if mill mud application was 
viable; however it has not typically been 
economical to apply mill mud in the 
Mulgrave farming area because of its 
distance from the Invicta mill. 

This significantly increases the cost of 
transporting mud to the farm. To address 
this, the rate per hectare of mill mud 
needed to be reduced and an alternative 
method found for the furrow irrigated 
system. 

Local mill mud contractors were engaged 
to source suitable machinery for strategic 
application. Delivery partner Farmacist 
field staff worked with Chris to identify 
nutrient rates and management practices 
for the new system to maintain yield. 

Project involvement
The Hesps are hosting the Project Catalyst 
Mill Mud Application Trial that is looking 
at the water quality and economic 
outcomes of mill mud application in 
furrow irrigated systems. 

They are also hosting the Gamechanger 
trial that is one of four replicated trials 
designed by Farmacist to identify the 
water quality and production outcomes 
between different mill by-products (mill 
mud and mill mud/ash) on various soil 
types, with multiple application rates and 
methods.  

Treatments
T1 - Control @0t/ha 
T2 - Conventional @200t/ha
T3 - Conventional @100t/ha 
T4 - Banded @65t/ha

Water quality monitoring 
The Burdekin-Bowen Integrated 
Floodplain Management Advisory 
Committee is monitoring the water quality 
of this trial. 

Runoff water is being measured using 
auto-flumes catching the first 10 runoff 
events from the trial areas. Both irrigation 
and rainfall are being monitored to track 
the loss of nutrients from the full set of 
treatments. 

All samples are sent for analysis by the 
Queensland Government Department 
of Science, Information, Technology and 
Innovations laboratory to identify the rate 
of nitrogen released from applied fertiliser 
and flux of phosphorus from the varied 
application rates of  mill mud. 

Soil health monitoring
Soil health monitoring is undertaken 
through the Australian Government 
National Landcare Programme funded, 
Sustainable Soils for the Burdekin project 
using the following tests; 

• microbial (complex) and nematode 
- baseline, at planting of crop, and 
annual; 

• nematode - taken with microbial; and 

MONITORING...
Water quality is monitored by 

delivery partner BBIFMAC.



MILL MUD...
Banded mill mud applied to the trial site on 

the Hesp farm.

• soil carbon - labile and  organic was 
taken at start of sampling and will be 
repeated each year when microbial 
sampling is done.

The principal soil health test identifies 
and quantifies the biomass of 10 different 
groups of microbes in the sample. The 
test measures organisms that are alive or 
recently dead. 

Results include a measure of the 
microbiological diversity, or species 
richness, present in the sample; and 
indicators of the likely ability of the 
microbes to undertake certain functions 
such as: 
• nutrient solubilisation; 
• nutrient cycling; 
• assist plants with disease resistance; 
• assist plants with drought resistance; 
• assist plants with nutrient 

accessibility; and 
• residue breakdown rate.

Nematode sampling to test the 15 
function groups of plant parasitic and free 
living nematodes will reveal a great deal 
about the other organisms in the soil that 
the different nematodes feed on.

Chris undertakes regular soil nutrient 
testing, and this information will be used 
to track any changes over the life of the 
trial. Yield and CCS data is collected from 
the two trial paddocks. 

Visual assessments of soil health are also 
conducted on soil structure, plant root 
health, the way the soil clings to the roots 
and the presence of soil organisms like 
earthworms.

Economic analysis
The economic analysis developed 
by delivery partner the Queensland 
Department of Agriculture and Fisheries 
will compare the profitability of various 
mill mud treatments on Chris’s farm. 

Key factors examined include crop 
growing expenses such as fertiliser 
costs, mill mud expenses and machinery 
operation costs over a crop cycle. 
In addition, yields and commercial cane 
sugar will be examined to compare the 
overall profitability of each treatment.

Figure 1 examines the combined cost for 
mill mud, fertiliser and cultivation for each 
treatment in Chris’s second ratoon cane 
crop. 

A comparison of the treatments highlights 
a substantial difference in costs. The 
conventional treatment T1 (200t/ha) has 
almost doubled the cost of the banded 
treatment. 

Notably, an analysis of cost only tells part 
of the story, the inclusion of yield results 
from the trial will better articulate the 
relative profitability of each treatment.

Results
By identifying the most sustainable 
method of management for mill by-
products nitrogen and phosphorus 
movement off farm can be reduced while 
utilising this valuable resource.

Results from the 2015 harvest indicates 
that the treatment applied with 200 
wet tonnes of mill mud had the highest 

productivity gains in both tonnes of cane 
and tonnes of sugar produced per hectare 
compared to all other treatments. 

Economic analysis is showing that the 
production gain did not recover the 
costs of this treatment to date. Further 
assessment is required over the crop cycle 
to establish overall economic outcomes. 

In treatments T2,T3 and T4 lower levels 
of DIN run-off were observed in the 
unusually dry season; however there was 
significantly higher losses of phosphorous 
coinciding with the higher rates of mill 
mud used in T2 (200t/ha). 

The initial year of the trial was an 
exceptionally dry year, with the Burdekin 
Shire being drought declared in 
November 2015. 

Further water quality analysis is required 
to assess the environmental outcomes of 
the different treatments. 

All treatments were fertilised accordingly 
after harvest and will be further assessed 
through to the 2016 harvest.

Showcasing to broader 
community
Chris is a member of the award-winning 
Mulgrave Area Farmers Innovative Action 
group. 

In 2007, Chris was the Chief Researcher 
for the SRDC Evaluating alternative 
irrigation for a greener future project, 
which won the Burdekin Sugar Research 
Development Corporation Excellence in 
Regional Innovation Award.

The trial compared a lateral overhead 
irrigation system with both drip and 
furrow irrigation, this demonstrated that 
both flood and overhead systems had 
similar operational costs.
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Figure 1:  Comparison of mill mud, fertiliser 
and cultivation expenses



Who are we?
NQ Dry Tropics is an independent, not-for-profit, non-governmental 
organisation that supports the Burdekin Dry Tropics community 
to sustainably manage its land and water. As the leading Natural 
Resource Management body for the 146,000km² Burdekin Dry 
Tropics region, NQ Dry Tropics views innovation as crucial to the 
future of the agriculture sector.

The Program
NQ Dry Tropics Sustainable Agriculture programme 
offers information, training and support to assist agricultural producers to use best management practices for resilient 
landscapes and productive enterprises. Within this program, the Sugarcane Innovations Program delivers a number of 
projects that support innovative farmers with opportunities to trial their practice ideas with the assistance of technical 
experts.Delivery partners are Farmacist, the Queensland Department of Agriculture and Fisheries and the Burdekin-Bowen 
Integrated Floodplain Management Advisory Committee.

The Projects
Project Catalyst is a pioneering partnership funded by the Coca-Cola Foundation through WWF which reduces the environmental 
impact that sugar cane production has on the Great Barrier Reef. The project is grower-led and involves a group of innovative farmers 
that are developing and testing management practices that improve the water quality of the water leaving sugar cane crops. Growers 
recive support for projects through Reef Programme Water Quality Grants.

The Australian Government Reef Programme is reducing the impacts of agriculture on the Great Barrier Reef through implementation 
of a water quality improvement programme to achieve sustainable agricultural practices in the grazing industry of the Burdekin Dry 
Tropics NRM region. The targeted extension and financial incentives programme aims to improve water quality by focusing on reducing 
pesticide and nutrient loss from Burdekin cane farms.

The fast-tracking adoption of game-changing sugarcane nutrient and pesticide management practices (GameChanger) project is 
funded by the Australian Government Reef Programme. GameChanger management practices focus on using precision agriculture 
technologies and advanced planning to provide opportunities for cane farming to be more economically and environmentally 
sustainable.

The Australian Government National Landcare Programme Sustainable Soils for the Burdekin project supports landholders to better 
understand soil health and management, as well as share knowledge and undertake strategic on-ground management activities.
                                                                 
For more information 
NQ DRY TROPICS  I  TEL 07 4724 3544  I   12 WILLS STREET TOWNSVILLE CITY   I  WWW.NQDRYTROPICS.COM.AU

IRRIGATION...
Chris uses a mixture of overhead and 

furrow irrigation.


