





EXECUTIVE SUMMARY

Canola is now a significant crop in the Mallee, providing diversification from cereals and a
high value grain. However, poor crop establishment was a common problem, particularly in
the last 2 seasons. Areas of crop that fail to establish satisfactorily have reduced potential
yields and profitability and expose the bare soil to additional risks of wind erosion and weed
infestation. Caring for Our Country funding were allocated to Dodgshun Medlin to explore
the canola establishment and develop agronomic strategies to mitigate the associated risks.

An extensive survey 42 Mallee growers with over 25,000 ha of canola in 2011 determined
that 20% of canola did not establish successfully causing additional costs and lost production
totalling S1.4m. This survey and monitoring commercial crops in 2012 identified light sands
and clay as soils most prone to establishment problems as they had less available crop water
in dry seasons. Ground cover of monitored crops 1 month after emergence ranged from 77%
with good establishment, 17% with medium establishment and 8 % for poor establishment.

Replicated field plot trials were set up at Walpeup and near Piangil in the Victorian Mallee in
2012 to determine the impact of 12 agronomic treatments on canola establishment and
production. Both sites had sandy soils and growing season rainfalls were 44% and 55% of
the long term averages for each site. This provided an ideal scenario to investigate options
that reduce risks to soils and profitability by poor canola establishment in dry years.

Earlier sown treatments were significantly better at reducing the soil erosion risk and for
yield than those where sowing was delayed, as may happen when farmers wait for
additional rain. More plants may establish when sowing was delayed but they were
significantly smaller than those sown earlier and generally failed to achieve 50% ground
cover by mid-August, compared to over 100% for the earlier sown treatments. At least 50%
ground cover is required to reduce the risk of wind erosion on sandy soils.

Sowing deeper in an attempt to place the seed into a more stable soil moisture band was
not advantageous. Higher plant density was achieved with shallow sowing, particularly
when sown earlier, which is consistent with light rains not penetrating to 3-4 cm to where
the deeper seed was sown. Increased seeding rates to compensate for expected lower
emergence rates may accelerate the rate of ground cover although this was generally not
significant. Densities of 30 pIants/m2 could eventually be achieved even with seeding rates
of 1.5 kg/ha and any advantage of high seeding rates diminished as the season progressed.

Normalised Distribution Vegetation Index (NDVI) was evaluated for estimating ground cover
and biomass. Hand sampling and NDVI values were closely correlated at Piangil but more
variable at Walpeup although indicate value in this as a rapid non-destructive technique.

A series of recommendations to minimise risks of poor canola establishment have been
developed from this work and will be distributed in the media and as a Fact sheet.
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INTRODUCTION/BACKGROUND

The risk of soil erosion has been identified by the Mallee Catchment Management Authority
as an issue for the cropped areas of the Mallee. The risk of soil erosion is dependent upon
the amount of ground cover and soil structure. Canola as a crop in the Mallee has expanded
in recent years and issues in achieving satisfactory crop establishment have arisen. In 2011
an estimated 100,000 ha of canola and some legume crops either failed to establish or
results were highly variable both between and within paddocks. As a consequence extensive
areas of soil were at risk of erosion due to reduced vegetative cover at sowing and in some
cases re-sowing, which persisted for many months until some plant cover could be
established.

Investigations into the 2011 season and the way in which canola was managed were
initiated to identify potential factors associated with poor establishment. These were then
verified in the 2012 season by targeted surveys of commercial crop establishment and
replicated plot experiments. The accumulated information has been compiled for extension
to growers to assist them to adopt lower risk crop establishment practices.
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Figure 1. Establishment of commercial canola crop at the Piangil site in July
2012



2011 GROWING SEASON
1 Farmer survey - Factors contributing to low establishment 2011

A total of 50 farmers were surveyed to collected information on the extent of establishment
problems experienced, their perception of the cause and their intentions for growing canola in 2012.
Although 50 farmers were surveyed the results only represent responses from 42 farmers who

sowed 25,156 ha of canola in 2011 as the other responses were received either too late to
be included or did not return useful data.

Farmers reported that approximately 20% of canola sown did not establish successfully. No
remedial action was taken on most of this area leaving them exposed to soil erosion.
However, farmers did re-sow canola on approximately 35% of this area, and an additional 9%
was sown to wheat. The landholders estimated that the poor canola establishment cost
them a total of $1.4 million. This averaged to $280/ha where establishment was poor or
S56/ha across all canola sown.

Farmers linked poor establishment of canola to a number of reasons including:

e Soil type — the most common and severe establishment issues were reported on
sandhills, rises and on corresponding light sandy soils as well as on flats with clay soils

e Summer weeds - sites were summer weeds had been an issue were frequently
associated with poor establishment.

¢ Low soil moisture - dry conditions at and following sowing was the most common
and serious factor identified.

e Pests - mice and rabbits were the next most frequent response.

¢ Heavy stubble and associated seeding depth control were frequently associated with
poor establishment although the impact of these was less severe than pests and dry.

e Sowing time was listed by 16% of respondents but the average difference between
good and poor emerging crops was 1.5 days and only 2 sowed after May 4™,

Poor establishment impacted substantially on the economic viability of the Mallee canola
crop (by an average of $56 for every hectare sown) as well as increased soil erosion risks.
Despite the abundant sub-soil moisture from the summer rains, dry surface soils at sowing
delayed germination and increased the length of exposure to mice damage. This was
exacerbated on sands with low water storage capacity and clays with reduced water
availability to plants. Agronomic practices implicated with poor establishment were also
associated with limitations on soil water to support germination and included summer
weeds and poor seed contact with moist soil (sowing depth and stubble).

Those surveyed indicated they planned to reduce canola area by 10% in 2012, which would
still make it the second largest canola planting in the Mallee.



2012 - GROWING SEASON

1. Seasonal conditions

Seasonal climate factors impacting on crop establishment and production are provided as
the initial component of this stage, to provide a context for the results of the 2012 survey of
commercial crop establishment and for the field trial results.

Walpeup 2012

The Walpeup climate in 2012 typified the worst climate scenario for crop production in the
central and northern Mallee while the Piangil climate represented a broad section of the
central Mallee.

The 2012 cropping season was typified by a late and indecisive sowing break and decile 1
growing season rainfall. Details for each site are presented in the following section.

March was the only month to exceed the long term mean rainfall and almost all of this fell in
the first few days of the month, leaving little available within the soil seeding band by sowing
time. Monthly rainfall totals for 2012 are compared to the long term means in Table 1.

Table 1. 2012 monthly rainfall, long term monthly means and Growing Season Rainfall
(GSR) (April-October) in mm at Walpeup. (Source: BOM — Mallee Research Station)

Period | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | | GSR |Annual
2012 | 11.2| 3.0 |46.2| 1.6 | 6.8 |17.2|26.8|17.4|10.0|14.2| 1.0 | 4.2 94.0 | 159.6
LTA | 22.4/23.6|21.7|22.6|30.7|29.4|32.8|35.0|31.5|34.1|28.3|25.2||216.1| 337.3

Annual rainfall was 47% of the long term average and the third lowest since 1930. GSR was
44% of the long term average and very low during the critical months for grain filling. The
average daily maximum temperature for each month of the growing season exceeded the
long term mean by an average of 1.2°C.

Piangil 2012

January, March and July had above average rainfall although the annual total was
approximately 125 mm or 38% below average (table 2). GSR was 49% of the long term
average ( 8 mm more than at Walpeup) but pre-season rainfall was 103 mm (nearly double
that at Walpeup) and contribute to more stored soil moisture.

Table 2. 2012 monthly rainfall, long term monthly means and Growing Season Rainfall
(April-October) in mm at Piangil. (Source: BOM — Nyah Yarramby tank)

Period | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | | GSR |Annual
2012 | 33.0| 3.5 |66.0| 7.0 | 4.5 |10.5|48.0| 7.0 |{15.0|10.0| 1.0 | 0.0 | [102.2| 205.5
LTA | 21.6/22.9|22.6|21.9|31.7|31.1|30.6|32.2|29.9|33.0|27.8|25.1]| |210.4| 330.4




2. Survey of factors impacting on commercial canola crop establishment in 2012

To follow up on the 2011 survey of farmers’ perception that soil type, weeds and sowing
time was a key factor in poor establishment of canola, 22 commercial crops of canola were
monitored in 2012. Survey sheet containing field properties associated with establishment
assessed in 2012 is attached as appendix 2. Although the original target was 30 commercial
crops the dry start to the season resulted in many canola crops either not being sown or the
extended delay in emergence reducing their usefulness for monitoring. The sites were
located near: Annuello, Walpeup, Ouyen, Manangatang, Piangil, Ultima, Birchip, Culgoa and
Hopetoun.

The survey produced 22 useful responses which are included in the result summary. This is
at the lower end of the 20-30 sites targeted due to a range of factors including changed
cropping intentions and some sites not achieving satisfactory establishment at any location
and therefore preventing meaningful comparisons of factors impacting on establishment.

Establishment sites were ranked as good, medium or poor based on crop plant density and
the average attributes of each ranking are listed in table 3.

Table 3. Factors associated with canola establishment rankings

Rank |% of |Topo- |Main Soil |[Seed |[Plants/ [Plants/ |Ground Ground Biomass
sites |graphy |type depth|m?, 1 |m? 2 |cover% |cover% DM kg/ha
mm |month [months| 1 month |2 months |2 months
Good| 41 |Mid- |Sandyloam | 19 41 43 77 118 2376
slope
Med.| 32 |Varied |Clayloam- | 21 26 33 17 52 780
sandy loam
Poor | 27 |Flator |Clay loam 21 16 29 8 33 588
hill &light sand

Topography and associated soil types impacted on canola establishment. Crop density and
ground cover, measured 1 month after emergence, were substantially reduced on heavy and
light soils. At 2 months after emergence, plant density of the medium and poor sites had
improved to 77 and 67% respectively of the good sites. Ground cover and biomass were still
less than half the good sites. This was a logical outcome as the late germinating crop plants
were smaller than those that germinated earlier.

Brome grass was recorded on approximately 30% of sites and was similar for each ranking.
However, sites ranked poor for canola establishment had a greater density of brome grass,
ranging from 5-32 plants/m? compared to 1-6 plants/m? at the other ranked sites. It was
similar for other weed species.

The only other management factor consistently associated with improved establishment was
a slightly shallower sowing depth (19 mm compared to 21 mm). Dry conditions and/or soil
cloddiness were listed by the surveyors as the most obvious reasons for poor establishment
at approximately 50% of the medium and poor sites.




3. Replicated field trials

To assess landholders’ belief that agronomic options such as sowing depth, sowing rate and
timing were key factors in canola establishment two field trials were established at Walpeup
and Piangil. The aim of the field trials was to validate the impact key factors have on
establishment and to evaluate improvements achieved by alternative management
practices.

3.1 Methodology

The 2011 and 2012 surveys were used to select 3 management factors for further evaluation
of their impacts on canola establishment. Time of sowing, rate of sowing and seeding depth
were tested in a 12 treatment x 3 replicate randomised block design plot trials at 2 sites.
The treatment matrix is listed below.

Treatment No. | TOS | ROS | Depth
1 E L S
2 E L D
3 E M S
4 E M D Time of sowing g = early/close to opening rains
5 E H S L = Delayed for 2 weeks after rains
6 E H D
7 | L L S Rate of Sowing | =1 5kg/ha
8 L L D M = 2.5 g/ha
9 L M S H = 3.5 kg/ha
10 L M D
11 | L | H S Depth of sowing g = shallow ~ 1.5 - 2.0 cm
12 L H D D=deep~3.0-4.0cm

The plots were sown to imidiazinene tolerant canola variety 43C80 on the following dates:
Walpeup 10" May and 3™ July  Harvested 12" and 22" November
Piangil 14™ May and 26" June Harvested 19" November and 3™ December

Note: these dates are substantially later than is usual practice with canola in the Mallee.
Sowing was delayed until there was some prospect of plots emerging and the extended
period between first and second sowing time was dictated by absence of intervening rainfall.

Plot size was 1.5 m x 12 m with a plot centre to plot centre distance of 1.8 m
Sulphate of ammonia (SOA) at 60 kg/ha was top-dressed before sowing and

DAP + Zn + Impact banded below seed at 60 kg/ha at sowing

An additional 50 kg/ha of SOA was applied mid-season, adjusted for sowing time
Weed and insect control was applied as required



Treatment responses were quantified by collecting the following data sets:
1 Crop plant density and size 1 and 2 months after sowing - 4 x 1m lengths of row /plot

2 Crop biomass 2 months after sowing - plants cut at ground, 4 x 1m lengths of row, dry
and weigh

3 NDVI readings at 2 months and near maturity and calibrate with biomass samples

4 Record anthesis and mature height

5 Count pods/plant at maturity (8 random plants/plot), dry and thresh pods, weigh grain
and determine 1000 grain weights

6 Grain yield was obtained by mechanical harvest and subsamples taken for oil content

3.2 Site location and soil analysis

Field trials were established at Walpeup and at a site near Piangil. Climate data relevant to
these sites has been presented earlier in the report. The following section provides more
detail on site location and soil factors.

Walpeup

The site was located in paddock number 9 of the Mallee Research Station (35° 11 026S,
142°01921E), approximately 3 km NNW of Walpeup. A rise in the Boigbeet Land System had
loamy sand soil at the surface with little texture change in the subsoil. A selection of soil
analysis results for the surface 0-10 cm and 10-60 cm sub-soil is presented in Table 4.

Table 4 Soil analysis results for the 0-10 cm and 10-60 cm profiles at the Walpeup site at
sowing in 2012.

Depth |Colour|Texture |Cowell P |Cowell K |Sulphur|Organic |pH pH Total N |Zinc

cm mg/kg |mg/kg mg/kg |Carbon% |CaCl, |H,O |% EDTA
0-10 |BROR |1.5 34 277 6.3 0.57 5.3 6.3 0.05 3.14

10-60 |OR 1.5 16 193 17.2 |0.44 8.1 9.1 0.04 0.85

Piangil

The site was located on the north facing mid slope of a large dune approximately 8 km
north-west of Piangil. The soil was similar to that at Walpeup but had lower levels of
nutrients applied in fertilisers (P, S and Zn).

Table 4. Soil analysis results for the 0-10 cm and 10-60 cm profiles at the Piangil site at
sowing in 2012.

Depth |Colour|Texture |Cowell P |Cowell K |Sulphur|Organic |pH pH Total N |Zinc
cm mg/kg  |mg/kg mg/kg |Carbon%|CaCl, |H,O |% EDTA
0-10 |BRRD |1.5 18 222 3.2 0.58 6.2 6.8 0.07 0.48
10-60 |OR 2.0 8 269 2.2 0.19 8.2 8.9 0.03 0.25




3.3 Observations

The limited soil moisture available by delaying sowing was not sufficient to achieve a
uniform crop emergence, although it was substantially better than surrounding early sown
commercial crops and this strategy enabled the trials to proceed in a very dry season.

Mice, insects and disease were successfully controlled or not present throughout the season.
A staggered germination of brome at the Walpeup site was the only weed not successfully
controlled by herbicides. These were hand weeded although impacted on one plot.

3.4 Results

Results for the Walpeup and Piangil sites are presented in Tables 5 and 6, using the
treatment codes detailed earlier and summarised as Early or Late sowing: Low, Medium or
High sowing rate and; Shallow or Deep sowing.

Table 5. Plant density, ground cover and NDVI results, each at 2 periods in the growing
season and grain yield components for 12 canola sowing treatments at Walpeup in 2012

Treatment 25" July 14™ August 9" Oct. | 12 & 22" November
No | Code |Plants |Ground|Plants|Ground| DM | NDVI | NDVI | Pods/ |Grains| Yield
Im? |% cover| /m® |%cover| g/m® | % % plant | /pod | t/ha
1 ELS 27 24.8 32 182 63 [0.345| 0.234 | 70.9 18.4 | 0.414
2 ELD 9 8.3 20 127 66 [0.238| 0.267 85.1 | 245 | 0.307
3 |EMS | 37 33.8 36 163 115 [0.284 | 0.277 575 | 19.9 | 0.503
4 |EMD| 21 8.6 11 69 63 [0.306| 0.297 87.4 | 19.0 | 0.407
5 EHS 47 39.6 30 130 78 10.484 | 0.266 54.8 | 18.1 | 0.501
6 |EHD | 20 9.5 15 95 119 |0.301| 0.334 | 815 | 18.8 | 0.412
7 LLS 31 2.8 29 45 24 10.168| 0.262 | 64.7 | 12.1 | 0.150
8 LLD 21 1.9 21 35 31 |0.150| 0.222 | 456 | 154 | 0.174
9 |LMS | 44 7.3 34 54 27 10.199| 0.256 | 39.0 | 16.1 | 0.175
10 | LMD | 13 1.2 25 42 25 ]0.167| 0.263 | 51.6 | 15.1 | 0.190
11 | LHS 53 4.7 54 103 44 10.218| 0.257 | 39.3 | 16.2 | 0.196
12 | LHD 36 3.3 25 40 33 [0.161| 0.289 | 40.8 | 17.1 | 0.198
Lsd(P=0.05)| 22.7 | 16.95 | 20.7 | 72.1 | 42.2 |0.142| 0.079 | 30.85 | 7.95 | 0.132




Table 6. Plant density, ground cover and NDVI results, each at 2 periods in the growing
season and grain yield components for 12 canola sowing treatments at Piangil in 2012

Treatment 2" August 15" August 9™ Oct. | 19" Nov. and 3% Dec.
No | Code |Plants|Ground |Plants |Ground| DM | NDVI | NDVI | Pods/ |Grains| Yield
Im® |% cover| /m® |% cover| g/m? % % plant | /pod t/ha
1 | ELS | 28 50.8 35 180 | 73.0 |0.318| 0.454 | 146.8 | 19.0 | 0.725
2 | ELD | 33 63.3 29 175 | 75.0 |0.346| 0.472 | 141.9 | 20.1 | 0.576
3 |EMS | 45 76.2 49 191 | 75.3 |0.352| 0.458 | 97.1 | 21.0 | 0.742
4 |EMD | 28 46.7 25 178 | 73.3 |0.310| 0.461 | 128.4 | 21.8 | 0.590
5 | EHS | 69 97.8 71 244 | 91.0 |0.418| 0.442 | 84.4 | 19.7 | 0.795
6 | EHD | 29 52.0 34 178 | 67.3 |0.347| 0.470 | 125.0 | 21.0 | 0.654
7 LLS | 41 7.1 39 41 20.7 |0.147| 0.385 | 60.0 | 10.2 | 0.075
8 | LLD | 50 7.7 40 41 13.3 |0.138| 0.342 | 75.3 | 10.6 | 0.093
9 | LMS | 65 10.9 56 47 23.0 |0.159| 0.378 | 56.0 | 12.6 | 0.105
10 | LMD | 65 10.4 49 45 13.7 |0.150| 0.370 | 55.3 | 13.6 | 0.097
11 | LHS | 85 13.1 79 59 29.0 |0.165| 0.372 | 53.3 | 14.5 | 0.098
12 | LHD | 103 | 16.5 71 46 29.0 |0.171| 0.369 | 48.6 | 11.7 | 0.097
Lsd(P=0.05) | 14.7 | 16.45 | 16.9 | 72.98 |26.11|0.076|0.0361 | 50.00 | 4.82 | 0.146

Additional data was collected on flowering date at Walpeup where the early sown
treatments flowered between 28"-31° August and the later sown treatments significantly
later at the 11*"-13"" September. Deeper sown treatments were between 1-3 days later
flowering than shallow sown treatments although this was seldom significant.

The weight of 1000 grains of canola was slightly less at Piangil than Walpeup; 3.5 g
compared to 3.7 g, but had little correlation with treatments. It is therefore not expected
that the oil content of the grain will be correlated with the treatments.

4.5 Discussion

The trials were located on sandy soils (texture class 1.5) which the surveys had identified as
amongst those most likely to have canola emergence problems. The exceptionally low
rainfall in 2012, 47 and 70% of the long term average at Walpeup and Piangil respectively,
was also conducive to emergence problems. There was therefore good potential to explore
if agronomic management options could modify the success or failure of canola
establishment and the associated risks of soil erosion when establishment was poor.

There was no definitive seasonal break in 2012 when a rainfall event was sufficient to ensure
the sown canola would germinate. Sowing on the 10" and 14™ of May was therefore a
compromise between the early sowing time usually used with canola and waiting for any
shower of rain that may dampen surface soils sufficiently to germinate the seed.
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Canola emergence from the first sowing time was still occurring after 2.5 months at the
Walpeup site, which is confirmed by the increase in plant density between the late July and
mid-August counts (table 5). The second sowing at this site was delayed until early July
when the soil slightly dampened again to ensure some germination. Sowing shallow at both
sowing times resulted in greater plant density than deeper sowing, presumably due to
limited penetration of the light rains below 3 cm in the profile to where the deeper sown
seed was placed.

The Piangil site received 40 mm of rain in July which was associated with higher plant
densities and a shorter establishment period than at Walpeup. The deeper sowing depth
had reduced plant establishment with the earlier sown treatments but not the latter, which
benefited from deeper infiltration from the good July rains.

The size as well as number of canola plants is important for ground cover, which is inversely
correlated with erosion risk (Leys, 1998). The success of any agronomic treatment for
reducing soil erosion risk therefore needs to be evaluated in terms of the amount ground
cover it provides as well as impacts on grain yield, which determines economic viability and
commercial adoption of the treatment. Each is discussed in detail in the next 2 sub-sections.

4.5.1 Discussion of crop establishment treatment impact on soil erosion potential
Many sandier soils are susceptible to wind erosion until ground cover exceeds approximately
50%, so exceeding this as quickly as possible after sowing will reduce the risk.

At Walpeup, none of the treatments had achieved 50% ground cover when sampled on the
25t July. The early, shallow sown treatments ranged from 25-40% ground cover and were
significantly better than all other treatments, which ranged from 1-9%. Early sown
treatments at the Piangil site had between 48-98% ground cover compared to 7-17% ground
cover on the later sown treatments when sampled on the 2" August. Higher sowing rates
improved ground cover at both sites although this was only significantly improved with the
early, shallow sown treatments at Piangil.

When sampled again 2-3 weeks later, ground cover exceeded 170% for all early sown
treatments at Piangil and early sown Walpeup treatments were between 69 and 180%.
Later sown treatments had significantly lower ground cover with few exceeding 50%. The
increase in ground cover due to shallow sowing or higher seeding rates was not significant.

Normalised Distribution Vegetation Index (NDVI) was measured at both sites on October ot

as a non-destructive surrogate for biomass (The application of this methodology is discussed
in section 7). Both sites were then close to maximum biomass and any difference in biomass
due to the agronomic treatments used would impact on trash levels after harvest to protect

the soil surface until the next crop.
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The NDVI results at Piangil in October were significantly higher with all early sown
treatments than for all later sown treatments although seeding rate and sowing depth
impacts on biomass production were negligible. At Walpeup the NDVI readings were lower
for all treatments with the EHD treatment the only one significantly better than 2 low
seeding rate treatments although this result may be a sampling anomaly. The impacts of
agronomic treatments used at sowing on biomass production and erosion risk reduction are
difficult to quantify beyond mid-season in the year the crop was planted. The Piangil results
however indicate that early sowing will be advantageous for increasing trash cover after
harvest in all but very dry years.

4.5.2 Seeding treatment impacts on canola production

Agronomic management systems that may assist crop establishment and reduce soil erosion
risk must be commercially viable to promote adoption. Grain yield was used as the
determinant of potential returns from the crop harvest while factors contributing to yield
were measured to establish how treatments may impact on grain yield and quality.

Treatment impacts on grain yield were similar at both sites although the magnitudes of any
differences were generally greater at Piangil, as demonstrated in the following treatment x
yield summaries.

Table 7. Canola grain yield (t/ha) at Walpeup in 2012 with 2 sowing times, 2 depths and 3
seeding rates and the averages for each treatment (bold)

Early Late
Seed rate sown sown
Shallow Deep Shallow Deep
Low 0.41 0.31 0.15 0.17
0.36 0.16 0.26
Med 0.50 0.41 0.18 0.19
0.46 0.19 0.32
High 0.50 0.41 0.20 0.20
0.46 0.20 0.33
Average 0.470 0.377 0.177 0.188
0.423 0.182
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Table 7. Canola grain yield (t/ha) at Piangil in 2012 with 2 sowing times, 2 depths and 3
seeding rates and the averages for each treatment (bold)

Early Late
Seed rate sown sown
Shallow Deep  Shallow Deep
Low 0.73 0.58 0.08 0.09
0.65 0.08 0.37
Med 0.74 0.59 0.11 0.10
0.67 0.10 0.38
High 0.80 0.65 0.10 0.10
0.72 0.10 0.41
Average 0.754 0.607 0.093 0.096
0.680 0.094

Early sowing resulted in greater yields at both sites. With early sowing it was also better to
sow shallow than sow deeper although this was not significant at the Walpeup site.

Canola yielded between 0.5 — 0.75 t/ha (depending on site) when sown shallow in early to
mid-May. Assuming a grain price of $500/ton this may just cover the variable cost of
production for growers. Sowing later was a financial disaster.

5.0 Evaluation of NDVI technology

The reflectance of crops within the green wavelengths is used to determine the normalised
distribution vegetation index (NDVI) as an indicator of crop vigour and bulkiness. It is also
used to detect weeds for selective herbicide applications e.g. Greenseeker®. Handheld,
vehicle based and satellite sensors for this technology have been developed in recent years
as rapid and non-destructive options for estimating the vigour and bulk of field crops. Their
application in plot work required further validation in low biomass situations in the Mallee.

Three data sets were collected that relate to protection of the soil surface from wind
erosion. Labour intensive measurements were taken on ground cover (number of plants x
area of each plant) and biomass production (as above ground dry matter) and compared to
the NDVI technique, which is both rapid and non-destructive. The correlation between each
method is shown in figures 2 (a) and (b) for Piangil and Walpeup respectively.
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Figure 2. Correlation of Ground cover and Biomass with NDVI results at Piangil (a) and
Walpeup (b) in August.

While NDVI is closely correlated with both ground cover and biomass at Piangil, the
correlations at Walpeup are not as good although still indicates potential for NDVI to be
used as an easy to measure surrogate for either.

Figure 3. Taking NDVI readings at Walpeup site

C. CONCLUSIONS

Results were obtained over the 2011 and 2012 cropping seasons when canola establishment
problems were widespread across the Mallee. Both seasons had little rainfall over the
normal canola sowing period from April to May. The conclusions on factors contributing to
poor canola establishment and agronomic management to mitigate them are therefore most
applicable to these conditions when problems with canola establishment are accentuated.

(a) Establishment problems were worst on sand and clay textured soils.

Sands which store little water from the months preceding sowing and clays, which require
higher water content before it is available to germinate the canola seed, were most
frequently associated with poor establishment in dry starts. These soils occur most
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frequently on dunes or swales while intermediate soil textures on the mid-slopes were less
prone to poor canola establishment.

(b) Early sowing reduces the risk of wind erosion with poor canola establishment

Early sowing in dry starts was not associated with rapid crop establishment or greater
density but those plants that did establish were larger than those sown later and generally
provided 5 — 10 times more ground cover to protect the soil early in the season. Adequate
ground cover to reduce the risk of wind erosion was therefore achieved earlier in the season
although this was often still 2 or more months after sowing.

(c) Increased seeding rates accelerated ground cover

More plants established when the seeding rate was increased although this was not always
significant and often confounded by the effects of sowing time and seeding depth which
contributed to staggered germination extending over several months. When sowing was
delayed until soil water improved there was generally no need to use high seeding rates to
achieve satisfactory canola plant densities.

(d) Sowing shallow may be an advantage when soils are dry and rainfall is light

Where soil moisture at seeding depth was less than that required to germinate canola seed
then it required less rainfall to increase moisture in the surface 1-2 cm to achieve
germination than it did at 3+ cm. Conversely soils close to the surface will dry out quicker
than those deeper in the profile unless follow-up rainfall occurs. Sowing depth had no
significant impact on canola establishment when sowing was delayed and coincided with
heavier rainfall events and slower soil drying due to evaporation from the surface.

(e) NDVI provided a good estimate of relative crop ground cover/biomass

Variation in crop establishment and growth can be determined rapidly using ground based
or satellite sourced NDVI data. This was more accurate when plant size was more uniform.
This may be a useful tool to map yield co-variants in a crop and plan future strategic crop
management but has limited value for rectifying establishment problems within a crop.

D. RECOMMENDATIONS

8.1 Canola growers
The following are recommendations to canola growers

(a) Stubble or trash cover should be maintained on the soil surface to reduce the risk of wind
erosion until crops establish. This is particularly important with canola which is often dry
sown before there are clear indications that there will be a good seasonal break to ensure
timely crop emergence.

15



(b) Light sandy and heavier clay soils have the worst emergence problems in dry seasons so
consider if there are better options than canola on these soils when a poor start to the
season is predicted and particularly if ground cover before sowing is less than 50%.

(c) Sow early if the decision has been made to sow canola, possibly due to weed or disease
problems in the paddock. Delayed sowing will only extend the period until crop ground
cover develops and increase the length of time that surface soils are most at risk of erosion.
Also, canola yields will be low in dry seasons in the Mallee but far worse if sowing is delayed.

(d) Maintain the recommended seeder settings when there is a dry start to the season. The
difference in seed cost between low and average seeding rates will be recovered in
additional yield, with the added bonus of more rapid ground cover. High seeding rates may
not be justified. Shallow sowing, typically used with canola, will result in better crop
establishment when soils are dry and light rains follow. Deeper sowing is unlikely to have
any advantages unless sowing is delayed after more substantial rainfall.

8.2 Research and land managers
Additional resolution is needed on the following issues:

(e) The impact of using highbred canola seed on crop establishment and production in dry
seasons requires additional research. Highbred seed is substantially larger than
conventional canola seed and is increasingly used in the Mallee. Some of the issues to be
resolved include: Optimal plant density (seeding rate x establishment %) and

Soil moisture for germination (seeding depth, wetting/ drying phases)

(f) NDVI reflectance measurements appear to be a very useful and cost effective surrogate
for ground cover and/or biomass estimates. To increase confidence in using hand held,
vehicle mounted or satellite based NDVI readings for these purposes it is important that
appropriate methodologies be developed and validated locally.

16



APPENDIX 1. Canola crop establishment survey for season 2011

DODGSHUN_MEDLIN
Canola Crop Establishment Problems in 2011 i ®

Part of fhe tandbeape. . .

The area sown to canola in the Mallee has increased rapidly in recent years. In 2011 there
were problems with poor crop establishment that cost canola growers Sm'’s due to reduced
yields. There was also an increased risk of wind erosion with poor crop establishment as
there was little ground cover to protect the soil surface. To reduce on-going problems with
canola establishment, the Mallee CMA contracted Dodgshun Medlin to investigate the
extent of the problem and factors contributing to unsatisfactory establishment. One output
from the study will be a growers’ guide to reducing risks of poor canola establishment.

The first phase of the study was a survey of 42 growers who sowed canola in 2011. Their
responses from that survey have now been compiled and preliminary results are available:

The extent and severity of establishment problems in 2011
* The 42 growers in the survey sowed 25,156 ha of canola, averaging 600 ha per farm.
* 20% of canola sown did not establish successfully and no remedial action was taken
on most of this area while 35% was resown to canola and 9% resown to wheat.
* The total cost due to poor canola establishment for the 42 growers was $1.4m, an
average of $280/ha where establishment was poor or $56/ha across all canola sown.

Most common locations where establishment problems occurred
e Establishment problems were most common and severe on sandhills and rises and on
corresponding light sandy soils. Flats with clay soils also had problems.
e Summer weeds sites were also frequently associated with poor establishment.

Seasonal factors linked to poor establishment
e Dry conditions at and following sowing was the most common and serious factor.
e Mice and other pests (mainly rabbits) were the next most frequent response.
¢ Heavy stubble and associated seeding depth control were frequently associated with
poor establishment although the impact of these was less severe than pests and dry.
e Sowing time was listed by 16% of respondents but the average difference between
good and poor emerging crops was 1.5 days and only 2 sowed after May 4™,

Conclusions from 2011

Poor establishment impacted substantially on the economic viability of the Mallee canola
crop (by an average of $56 for every hectare sown) as well as increased soil erosion risks.
Despite the abundant sub-soil moisture from the summer rains, dry surface soils at sowing
delayed germination and increased the length of exposure to mice damage. This was
exacerbated on sands with low water storage capacity and clays with reduced water
availability to plants. Agronomic practices implicated with poor establishment were also
associated with limitations on soil water to support germination and included summer
weeds and poor seed contact with moist soil (sowing depth and stubble).
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Prospects for 2012

Those surveyed indicated they planned to reduce canola area by 10% in 2012, which would
still make it the second largest canola planting in the Mallee. Mouse populations have
reduced compared to 2011 as has stored sub-soil water in most areas but the all-important
surface soil moisture will depend on rainfall events closer to sowing. Agronomic practices
that increase moisture available to the canola seed will reduce establishment problems.
These include weed control, seeding depth and potentially sowing time if there are limited
periods when surface soils are wet enough to ensure germination. Selected crops will be
monitored in 2012 to expand knowledge on critical factors for canola establishment.

Appendix - Data tables and figures

Respondents were asked to rate issues as serious, moderate, minor or slight. Each rating
was given a weighting of 4, 2, 1 or 0.5 respectively to determine its relative importance score.

Paddock factors linked to Rating x No. of responses Rating x Weighting x No. of responses
poor canola establishment | Ser | Mod | Min | Sli | Total Sex4 | Mox2 | Mixl | SIx0.5| Score
Topography sandhills 14 4 4 22 56 8 4 68
rises 5 2 5 12 20 4 5 29
midslopes 3 1 2 6 12 2 2 16
flats 4 4 3 11 16 8 3 27
Soils light sand 11 3 4 18 44 6 4 54
sandy loam 4 1 5 10 16 2 5 23
loam 1 2 3 0 2 2 4
clay loam 1 2 3 0 2 2 4
clay 4 3 5 12 16 6 5 27
Constraint limestone 1 1 4 6 4 2 4 10
water log 2 1 3 0 4 1 5
saline/sodic 1 1 3 5 4 2 3 9
Weeds last crop 1 1 1 3 4 2 1 7
summer 4 2 10 16 16 4 10 30
autumn 1 2 3 4 2 6
Seasonal factors linked Ser | Mod | Min | Sli | Total Sex4 | Mox2 | Mixl | SIx0.5| Score
Dry conditions 21 7 3 31 84 14 3 0 101
Mice or other pests 13 12 2 27 52 24 2 0 78
Poor quality seed 1 1 0 0 1 0 1
Fertiliser toxicity 3 3 0 0 0 15 15
Heavy stubble 3 5 3 11 0 6 5 1.5 12.5
Depth control 6 7 4 17 0 12 7 2 21
Water logging 1 1 0 0 0 0.5 0.5
Sowing time 1 5 1 7 0 2 5 0.5 7.5
Herbicides 1 1 4 0 0 0 4
16 £ 50
. A 5 45
12 g 40
2 10 5 3
2 4 g 3
$ g2
5 ¢ .
2 g 10 -
2 % 5 -
0 X 0 -
,NP‘\& ,m”\v w‘*’\v v’“\% ,0\% ,w°\<° ,»“\h :»”\b‘ i“’\v bf‘\% »’”\% :»°\<°
S A S R S A P A
Sowing date i Sowing date e
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APPENDIX 2 Canola establishment monitoring in commercial crops in 2012

Location Farmer/site Date / _/

1. Scan paddock for areas of good, medium and poor emergence (preferably in areas that
are easy to get to). Draw mud map in area below to show where each is located in paddock.
2. Peg representative 5 x 5 m areas of good, poor (and medium if there are intermediate
areas) of crop establishment for repeat monitoring. (one peg in centre is enough)

3. Collect the following data and observation on each of these areas at the specified times:

(a) First visit after sowing/emergence (within 1 month of sowing)

Previous crop Stubble management since harvest

This crop: Canola Variety Seed Source Treated with

Date sown Rate sown Row spacing Press wheels
Fertiliser presowing: Type Rate How applied

Fertiliser sown: Type/s Rate/s

Herbicide presowing: Date Herbicide/s Rate/s

Herbicide at sowing: Herbicide/s Rate/s Water
Pest control: Insecticide used Mouse-Off applied

Map (show gate access and GPS, pegged observation areas, north and approximate scale)
Assessments - First visit after sowing/emergence (within 1 month of sowing)
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Assessments:

Good area

Medium area

Poor area

Topography — hill, rise, mid-slope, flat

Soil type - Light sand, sandy loam, loamy,
clay loam, clay

Constraints - Limestone, saline/sodic, other?

Canola plants/m row & size - <1 cm dia

1-5 cm dia

> >5cmdia

Weeds: Species
No/m?2 & size

Weeds: Species No/m2 & size

Canola average seeding depth cm

Insects or pests: Type
Severity of any damage

Any problems with stubble at sowing

Any other factors impacting on establishment

Assessments — Second visit (within 1 month of first visit) Date assessments made

Assessments:

Good area

Medium area

Poor area

Canola plants/m row & size - <5 cm dia

5-10 cm dia

> > 10 cm dia

Weight (g) of canola plant tops collected from
3 x 1 m lengths of row

Weeds: Species
No/m2 & size

Weeds: Species No/m2 & size

Insects or pests: Type
Severity of any damage

Any crop foliar symptoms (dry wilt, nutrition,
disease etc) ldentify and score severity 1-9

After sowing has the crop been: topdressed
sprayed

Any other factors impacting on establishment
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APPENDIX 3 Rural press article 2012

Corner Eleventh Street & Koorlong

Avenue

m ee IRYMPLE VIC 3500
Phone: 03 5051 4377

catchment management authority Fax: 03 5051 4379

MEDIA RELEASE

Survey results establish link to better canola crops

A rapid expansion in canola cropping in the Mallee has been accompanied with
problems in achieving satisfactory crop establishment and large costs to landholders
with reduced yields.

In a bid to reduce the on-going problems with canola establishment, the Mallee
Catchment Management Authority (CMA) contracted Dodgshun Medlin Agricultural
Management to investigate the extent of the problems and factors contributing to
unsatisfactory establishment.

Mallee CMA chairperson Sharyon Peart said many Victorian Mallee farmers
struggled to establish their canola crop last year.

“2011 saw a rapid increase in the area of the Mallee sown to canola, however;
problems with poor crop establishment cost canola growers millions of dollars” she
said.

“This also increased the risk of wind erosion as there was little ground cover to
protect the soil surface,” she said.

A total of 42 growers who sowed canola in 2011 were surveyed as part of the study
undertaken by Dodgshun Medlin and their responses from the survey have been
compiled and are now available.

The 42 growers in the survey sowed 25,156 ha of canola, averaging 600 ha per farm.
These landholders reported that approximately 20% of canola sown did not establish
successfully, although no remedial action was taken on most of this area, 35% was
re-sown to canola and a further 9% was re-sown to wheat.

The locations of establishment problems were most common and severe on sand
hills and rises and on corresponding light sandy soils. Flats with clay soils and
summer weeds sites were also frequently associated with poor establishment.
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Research and Development Leader at Dodgshun Medlin, lvan Mock said “dry
conditions at and following sowing was the most common and serious factor
identified by landholders contributing to poor establishment.”

“Dry surface soils at sowing delayed germination and increased the length of
exposure to mice damage. This was exacerbated on sands with low water storage
capacity and clays with reduced water availability to plants,” he said.

Mr. Mock said mice and other pests, mainly rabbits, were the next most frequent
response and the heavy stubble and associated seeding depth control were also
frequently associated with poor establishment, although the impact of these was less
severe than pests and dry conditions.

Sowing time was listed as a factor by 16% of respondents, but the average difference
between good and poor emerging crops was 1.5 days and only two growers sowed
after May 4™.

Those surveyed indicated they planned to reduce canola area by 10% in 2012, which
would still make it the second largest canola planting in the Mallee.

Fortunately, mouse populations have reduced since 2011 as has stored sub-soil
water in most areas, but surface soil moisture will depend on rainfall events closer to
sowing.

Mr Mock said that agronomic practices that increase moisture available to the canola
seed will reduce establishment problems. These include weed control, seeding
depth and potentially sowing time if there are limited periods when surface soils are
wet enough to ensure germination.

Selected crops will be monitored in 2012 to expand knowledge on critical factors for
canola establishment. The results would assist to develop a guide for growers to
reducing the risks of poor canola establishment.

This project is supported by the Mallee CMA, through funding from the Australian
Governments Caring for our Country.

For more information about canola crop establishment, contact lvan Mock, Research
and Development Leader at Dodgshun Medlin ivan.mock@dodgshunmedlin.com.au

Ends
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APPENDIX 4. Mallee Farmer press article 2013
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APPENDIX 5 Photo gallery
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APPENDIX 6 - Field Days

Date:

Overview:

Approximate landholders

numbers:

Date:

Overview:

Approximate landholders

numbers:

5" October

Combined Mallee Sustainable Farming Inc and
Dodgshun Medlin Agricultural Management day at

Walpeup

60

2" Aug and 25™ Sept

Crop tours including Piangil and Walpeup sites

30

26



Mallee Catchment
Management Authority

www.malleecma.vic.gov.au
PO Box 5017 Mildura 3502
Telephone 03 5051 4377
Facsimile 03 5051 4379




