








OCTOBER 2017

GRDC X, NORTHERN

GROWNOTES

1.9.2 Irrigation

What will irrigation do?

Irrigation may be used to manipulate the soil conditions, especially at pegging and
at harvest. The crop uses 2—6 ML/ha, depending on rainfall and soil type. Consult
an agronomist to determine an appropriate irrigation schedule. If water is limited,
strategic or supplementary irrigation is recommended.

Irrigation systems and design

Peanuts can be watered with sprinklers such as centre pivots or travelers or by flood
irrigation (depending upon soil type). Trickle (tape) irrigation can be used in some
circumstances. ®

Irrigators should avoid holding off watering in favour of possible rain to minimise

crop stress. Prior to planting, budget for total crop water use at 5—7 ML/ha. Peanuts
are very sensitive to water stress, despite their hardiness as a crop. Minimise water
stress during the critical flowering—podfill stages. Stress can increase the incidence
of disease and ultimately affect kernel quality. Lack of uniformity of water application
is @ major issue often arising from inadequate equipment or poor system design.
Soils most suited to peanuts generally have very low water-holding capacity, so water
use must be carefully monitored. Know the required irrigation intervals to maintain
adequate soil water. "

The 600-700 mm of water required over the season for a high-yielding crop can
come from rain, irrigation or stored soil moisture. However, the total amount of
moisture that the crop receives is not as important as the timing of rainfall or irrigation,
which can have a dramatic effect on both crop yield and quality (Table 3).

Table 3: Growth stages and irrigation needs of peanuts.

Growth stage Irrigation requirements

Germination and Good moisture conditions required; irrigation can

emergence ensure crop is planted on time

Vegetative Peanuts can tolerate mild water stress at this stage;
stress may be beneficial.

Peg initiation No water stress at this stage, very sensitive; use
irrigation

Pod formation and filling ~ No water stress; use irrigation

Maturity Decreasing water use as the crop matures

Irrigation scheduling using a system of pan evaporation measurements and crop
factors has been found very effective. Devices including tensiometers, gypsum
blocks and EnviroSCAN probes, which provide indirect measurements of soil water,
can also be very useful.

Irrigation systems

If water is available, it may be used to improve peanut yields and returns. The main
systems used for irrigating peanuts include: furrow irrigation, or various forms of
sprinkler irrigation including centre pivot, lateral moves, travelling irrigators or solid-
set sprinklers. 2°

Irrigation systems include surface flow, sprinklers or various forms of micro- or drip
irrigation. Each has its own uses and relative suitability.

18 G Wright, L Wieck, P Harden (2015) Peanut production guide, August 2015. Peanut Company of Australia, http:/www.pca.com.au/wp-
content/uploads/2016/1/PWH-Peanut-Production-Guide-2015.pdf

19 G Mills, R Rachaputi, G Wright, Y Chauhan, J Barnes (2004) Yield potential of peanuts at Mackay—What are the key barriers to

obtaining it? GRDC Update Papers, February 2004, http:/grdc.com.au/Research-and-Development/GRDC-Update-Papers/2004/02/
Yield-potential-of-peanuts-at-Mackay-What-are-the-key-barriers-to-obtaining-it

20 G Wright, L Wieck, P Harden (2015) Peanut production guide, August 2015. Peanut Company of Australia, http:/www.pca.com.au/wp-
content/uploads/2016/1/PWH-Peanut-Production-Guide-2015.pdf
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Surface (e.g. flood or furrow) irrigation is suited to heavy soils with limited deep
drainage, and to the application of large volumes of water to large areas. Energy
costs are low, usually relying on gravity to move water. Surface irrigation is unsuitable
for porous soils or ‘fussy’ crops whose water requirements are quite narrow.

Sprinkler systems range from under-tree to fixed overheads, rain guns, linear move
and centre pivots. These systems can water large areas and are reasonably precise
in water delivery. They require water under pressure to operate, and thus have high
energy costs. They have high infrastructure costs and can be an obstacle to flexible
crop husbandry. In some regions, remnant native trees may pose problems for use of
centre-pivots.

Micro-irrigation systems include mini-sprinklers, drip or trickle, and subsurface
irrigation. They allow precise water delivery to plants and their roots. They can be
used in a variety of conditions and can maintain high-value crops in various soils.
They require a pressurised water supply and can be relatively expensive to install but
also provide high levels of Water Use Efficiency.

Systems with increased technology and pressurised water delivery have underpinned
improvements in Water Use Efficiency in many regions. They give irrigators much
more control over where water goes, how much is applied, and how much is lost to
runoff, drainage or evaporation. 2

110 Yield and targets
Yield expectations vary between regions (Table 4).

Table 4: Yield expectations for Queensland crops. %2

Region Expected yield

Southern Queensland dryland 1.5-4.0 t/ha (average 2.5 t/
ha)

North Queensland (high rainfall) 2.5 -6.0 t/ha (average 4.0

dryland t/ha)

Irrigated 4.0 to 8.0 t/ha (average 5.0
t/ha)

At the Douglas Daly Research Farm in the Northern Territory, results suggest that
3-4.75 t/ha of peanuts can be achieved with correct management techniques. 2

Australian peanut producers are commonly achieving only 50-70% of the genetic
yield potential of commercial peanut varieties. 2*

21 National Program for Sustainable Irrigation (2012) Irrigation essentials updated. Research and innovation for Australian irrigators 2012.
National Program for Sustainable Irrigation, http://npsi.gov.au/products/npsi06121

22 G Wright, L Wieck, P Harden (2015) Peanut production guide, August 2015. Peanut Company of Australia, http:/www.pca.com.au/wp-
content/uploads/2016/1/PWH-Peanut-Production-Guide-2015.pdf

23 CHam (2004) Growing peanuts in the Top End of the NT (Arachis hypogaea L.). NT Department of Primary Industry, Fisheries and
Mines, https://dpirnt.gov.au/__data/assets/pdf file/0008/232928/177.pdf

24 G Mills, R Rachaputi, G Wright, Y Chauhan, J Barnes (2004) Yield potential of peanuts at Mackay—What are the key barriers to

obtaining it? GRDC Update Papers, February 2004, http:/grdc.com.au/Research-and-Development/GRDC-Update-Papers/2004/02/
Yield-potential-of-peanuts-at-Mackay-What-are-the-key-barriers-to-obtaining-it
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Figure 4: Peanut pod yield (kg/ha).

Generally growers using better practices are achieving yields in the range 4.5-7.0 t/
ha, with some farmers having reported up to 8.0 t/ha (Figure 4). Frequently yields do
not exceed 6.0 t/ha. Failure to align with the essential elements of best management
practices (BMP) in peanut production generally results in either failure to achieve
target yields or a consistent decline in yields over ensuing years (Table 5). BMP
relates both to the management factors employed in the overall farming system

and to the specific management techniques applied to peanut crop agronomy and
management operations. New peanut growers have an excellent opportunity to
implement BMP from start-up because of the collective experience of researchers
and agronomists and the valuable practical knowledge of fellow peanut producers.

A GRDC-QDAF project ‘Best management practices in the production of high
input peanuts’, Queensland Department of Agriculture and Fisheries (QDAF) has
documented successful and sustainable peanut production methods.

Table 5: Factors causing production loss in peanuts.

Factor causing production loss Approx. loss (%)
Inadequate/poor irrigation management 20%

Poor rotations yield decline 20%

Poor harvest management (losses wet harvests) 15%

Diseases (Cylindrocladium black rot, soil-borne and foliar 10%

diseases)

Inadequate plant stands or plant populations 15%

Poor weed management 10%

Poor nutrition (micro- + macro-nutrient deficiency) 10%

Total 100%

Importantly, new production environments such as Mackay and the Burdekin will
present new challenges for defining BMP given the specific conditions that apply
in each region, particularly in relation to optimum planting and harvesting windows.
However, the essential rules for successful production remain the same across
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regions. BMP focuses on sustainable yield in a profitable framework involving the
whole farming system. 25

1101 Seasonal outlook

For more information, visit the Bureau of Meteorology, Climate outlooks.

110.2 Fallow moisture and double-cropping

The Agricultural Production Systems Simulator model (APSIM) was used to simulate
the relative benefits of double-cropping (wheat and peanuts) over peanuts with a
winter fallow in the Burnett district of Queensland. Simulation results demonstrated
that, in general, double-cropping could be practiced successfully in the

South Burnett. 26

Background

Double-cropping is frequently practiced on Red Ferrosols in the Burnett district.
Wheat is commonly planted after peanuts with very little stored water at planting. In
some instances, wheat is planted almost immediately after a peanut crop if planting
rainfall (25 mm) has occurred. In many cases, the resulting wheat crop is not viable.
Questions have been raised about the validity of this double-cropping practice: how
often does the wheat crop jeopardise the following peanut crop, and what are the
long-term yields for wheat and peanuts planted in this way?

One way to address this issue is with simulation models. APSIM is a cropping system
model capable of integrating the effects of weather, soil and cropping management.
We used APSIM to investigate the viability of double-cropping in the Burnett.

APSIM was parameterised for a typical Red Ferrosol soil near Kingaroy. Two cropping
systems were simulated: peanut following wheat, and peanut with a winter fallow.
Plant-available water (PAW) capacity for the soil simulated was 110 mm to a depth

of 1.8 m. The lower limit of water extraction for the two crops was derived from
experimental data. In the model, wheat was planted between 1 May and 31 July when
available water in the top 0.50 m was >25 mm. Peanuts were planted between 15
October and 31 December on =55 mm or more PAW in the top 0.50 m. A 90-year
weather record for Kingaroy was used.

Outcomes

Simulated median peanut yields were 2.8 t/ha in the peanut—wheat rotation and 2.9
t/ha in the peanut-only system. The distributions of peanut yields from the peanut—
wheat and peanut-only systems were similar. This indicated that, on average, wheat
did not reduce planting soil moisture or yield of the following peanut crop. This was
because the peanut crop commonly received adequate soil water after planting to
maintain yields. Even if soil water at planting was high, low in-crop rain could result in
low peanut yields. In general, a winter fallow did not result in improved utilisation of
rainfall for peanut growth, or increased yields. %

110.3 Water Use Efficiency

Peanuts and other tropical legumes often face water stress, but planting cultivars with
high Water Use Efficiency can minimise the yield losses in times of stress.

Go ‘on-farm’ to hear Queensland peanut growers discuss Water Use Efficiency.

25 G Mills, R Rachaputi, G Wright, Y Chauhan, J Barnes (2004), Yield potential of peanuts at Mackay—What are the key barriers to

obtaining it? GRDC Update Papers, February 2004, http:/grdc.com.au/Research-and-Development/GRDC-Update-Papers/2004/02/
Yield-potential-of-peanuts-at-Mackay-What-are-the-key-barriers-to-obtaining-it

26 RD Connolly, M Bell, G Wright (1998) Simulating peanut/wheat cropping in the Burnett with APSIM. 9th Australian Agronomy
Conference, Australian Society of Agronomy, http://www.regional.org.au/au/asa/1998/9/177connolly.htm

27  RD Connolly, M Bell, G Wright (1998) Simulating peanut/wheat cropping in the Burnett with APSIM. 9th Australian Agronomy
Conference, Australian Society of Agronomy, http://www.regional.org.au/au/asa/1998/9/177connolly.htm
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Research shows that remote-sensing imagery of irrigated peanut crops with simple
airborne digital video camera systems offers growers and consultants a cost-effective
technique for the assessment of spatial variability in crop performance. Images of
near-infrared reflectance (NIR) taken from irrigated peanut crops (pivots) in southern
Queensland showed major variability arising from crop stress, most likely a result of
poor irrigation distribution and/or poor water infiltration (Figure 5).

The NIR from peanut crops taken ~“4—6 weeks before harvest was highly correlated
with final pod yield, and this offers a potential yield-forecasting technique for growers
and industry. The close association also allows an assessment of the magnitude of
the yield deficit resulting from spatial variability (or ‘yield gap’). This provides growers
and consultants with a useful method to calculate the economic impact of reducing
the yield gap in their own fields and has potential for use as a strategic tool to identify
problems and improve various aspects of crop management.

The research has shown that NIR images can provide growers with indicative yield
maps and the likely yield gap and resulting reduction in gross income prior to harvest.
The imagery can direct crop inspection and hence the detection and early warning

of water, disease, nutrient and other stresses for potential in-season management.
The strong relationship between NIR and pod yield in peanut crops also suggests
potential for using the technology as a yield-forecasting tool for regional irrigated and
rainfed production, with a significant potential role in other field crops. 28

Figure 5: Peanut pivot in the Texas region, Queensland, showing extreme crop
variability associated with poor soil infiltration and distribution in the outer pivot.

110.4 Nitrogen-use efficiency

Like other legumes, peanuts are able to produce their own N via a symbiotic
relationship with a strain of the soil bacteria rhizobia. These beneficial bacteria
infect the peanut root system and forms characteristic nodules, from which N, gas
is ‘fixed’ from the atmosphere. The N is then available to the plant for growth and
development. For peanuts, use Group P rhizobial inoculum.

Not all legumes grown by Australian farmers have the same capacity for N, fixation
(Table 6). Of the crop legumes, navy beans are weak, fixing only “20% of their needs
with the remainder supplied from soil and fertiliser sources. On the other hand, faba
beans, lupins and soybeans that have good capacity for N, fixation. Peanuts, field
peas, lentils, mungbeans and chickpeas are in between. 2°

28 G Wright, A Robson, G Mills (2004) Application of remote sensing technologies to improve yield and Water Use Efficiency in
irrigated peanuts. 12th Australian Agronomy Conference, Australian Society of Agronomy, http://www.regional.org.au/au/asa/2004/
poster/1/5/698 wrightg.htm

29 D Herridge (2013) Managing legume and fertiliser N for northern grains cropping. GRDC, https://www.researchgate.net/
publication/293958450_Managing_Legume_and_Fertiliser N_for Northern_Grains_Cropping
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Table 6: Estimates of the amounts of N, fixed annually by crop legumes in Australia.

Shoot Shoot N Root N TotalcropN Total N

DM

Legume %Ndfa (t/ha) (kg/ha)

Soybeans 48 10.8 250 123 373 180
Lupins 75 5.0 125 51 176 130
Faba beans 65 43 122 50 172 110
Field peas 66 4.8 15 47 162 105
Peanuts 36 6.8 190 78 268 95
Chickpeas 41 5.0 85 85 170 70
Lentils 60 2.6 68 28 96 58
Mungbeans 31 35 77 32 109 34
Navy beans 20 4.2 105 43 148 30

Source: primarily Unkovich et al. 2010

%Ndfa, Percentage of legume N derived from N, fixation; DM, dry matter; root N = shoot N x 0.5 (soybeans), 1.0 (chickpeas) or 0.4
(remainder); total N fixed = %Ndfa x total crop N

111 Disease status of paddock

Peanuts are susceptible to several soil-borne diseases, especially Sclerotinia
blight, white mould and Cylindrocladium black rot. Good rotational practices, crop
management and hygiene are the best defences against these diseases. Limited
fungicide options are available to combat peanut soil diseases.

Soil-borne diseases can lead to substantial yield and quality loss. Although some
products are available to lessen the effects of these diseases, the best policy is

to follow a recommended rotational program (involving grass or cereal crops) and
practice good cultural management. In particular, excessively aggressive cultivation
should be avoided, especially where soil is pushed against the plant.

Sclerotinia blight can be particularly devastating in some areas. It is recommended
that a registered fungicide spray be used and applied as a protectant before
symptoms appear. This may be as early as when the crop is 6—-8 weeks old, or when
the first flower petals drop. One or two follow-up fungicide applications may be
required if symptoms develop.*°

112 Insect status of paddock

Peanuts can tolerate higher insect thresholds than other, more determinate crops,
because they compensate growth following damage.

Peanuts are indeterminate in vegetative and reproductive development. This means
the plants do not stop growing in order to flower and produce a crop. They continue
to grow leaves and stems while also flowering and setting pods. The pods must
therefore compete with the shoots for carbohydrate and nutrients.

In traditional peanut-growing areas (e.g. the South Burnett), soil pests can cause
major economic damage. Foliar pests rarely cause economic damage. The worst soil-
insect damage usually occurs where there is a long history of peanut growing with
few non-legume crops in the rotation.

In drought years, Etiella is a major problem in dryland crops. Etiella larvae are able to
reach the pods in dry soil, and damaged pods are at greatly increased risk of aflatoxin
contamination. Most other pest problems occur only occasionally.

As peanuts expand into newer areas, some pests, such as Helicoverpa, mites and
mirids, will be a more constant problem. Soil pests are likely to become important in

30 G Wright, L Wieck, P Harden (2015) Peanut production guide, August 2015. Peanut Company of Australia, http:/www.pca.com.au/wp-
content/uploads/2016/1//PWH-Peanut-Production-Guide-2015.pdf
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newer areas as more peanuts are grown, and new species may be encountered that
are specific to the soil type in question. Pest damage to peanuts can start as soon
as the crop is planted and it continues until maturity. Under intensive production, a
number of pests will warrant control. *

QDAF (2010) Soil insects in

Queensland.

H Brier et al. (2012) Good bug? Bad
bug? An identification guide for pests
and beneficial insects in summer
pulses, soybeans, peanuts and

chickpeas.

31 QDAF (2010) Insect pest management in peanuts. Department of Agriculture, Fisheries and Forestry Queensland, https://www.daf.qld.
gdov.au/plants/field-crops-and-pastures/broadacre-field-crops/integrated-pest-management/ipm-information-by-crop/peanuts
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