ACID TOLERANT RHIZOBIUM TRIAL
TEMORA SNSW, 2018

INDEPENDENT AGRONOMY ADVICE + CUTTING EDGE RESEARCH

ENHANCING NODULATION IN PULSES
KEY POINTS
•

Drought conditions were experienced in 2018 with the season characterised
by high temperatures and low rainfall. Growing season rainfall was well below
average with 157mm falling from 1st April to end of October at TAIC.

•

There were no significant effects of any of the treatments in either of the
inoculation, lime and P-pickle T trials. There were significant differences
between crop type only.

•

It is likely the paddock chosen for the trial has a background population of
rhizobia, with field peas grown in 2014. Although the pH (CaCl2) of the site
is 4.9, the commercial strain used in 2014 has carried through to the current
season.

•

It is hard to draw conclusions from a single trial in a single year, particularly
given the season and the fact that peas were grown 4 years ago. Replicating
the trials again in 2019 will help to validate the use of acid tolerant rhizobia as
well as the management practices that enhance nodulation in pulses on acid
soils.

BACKGROUND
Legumes are a key part of the cropping system, providing a rotational break option from cereal crops. They
may be used for pest and disease management, as well as for an additional source of nitrogen within the
system.
Several pulse crop options are available to growers, and in the western cropping area there has been uptake
of and significant areas planted to lupins, field peas, vetch, and more recently lentils. These crops differ
vastly in their agronomy, and it is imperative for economic viability that the fungicide, fertiliser and inoculant
practises are managed effectively for each crop type. These critical decisions are made in the planning
phase, prior to sowing, and determine the success and potential yield of each crop type.
Pulses often have issues with nodulation on acid soils, and whilst the issue may be related to acid soils,
other factors such as inoculant application and sensitivity of the inoculant group to factors found in local soils
may be the cause.
Ag Grow Agronomy and Research, in collaboration with FarmLink and Local Land Services, established
three trials investigating new and commonly used inoculants and rates and management techniques that
improve nitrogen fixation through enhanced nodulation in pulses on acid soil. The pulses chosen for the trial
were field peas, vetch and lentils.
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TRIAL DETAILS

4. Acid Tolerant 1 - SRDI954

The trials were established at the Temora
Agricultural Innovation Centre (TAIC), Temora
SNSW. The paddock chosen for the trial (0-10cm)
had an acid pH of 4.9 (CaCl2), a phosphorus level of
32 ppm (Colwell P) and total N of 31ppm.

6. Acid Tolerant 3 - WSM4643

The history of the paddock included wheat in 2017,
wheat in 2016 and canola in 2015, with the last
pulse crop, peas, brown manured in 2014.
The trials were sown with a Morris Contour Drill plot
seeder with 25cm row spacings x 7 rows. Plots were
33m x 1.75m (57.75m2). The varieties used for the
trial were Ace Lentils sown at 40 kg/ha, Sturt field
peas sown at 120 kg/ha and Rasina vetch sown at
40 kg/ha.
The trials were sown on the 15th and 16th May, 2018,
with 80 kg/ha MAP. Appropriate pest and weed
control were undertaken pre-emergence and again
in crop. The trials were desiccated on 12th November
with 1.2 L/ha Regone and 0.8L/ha Gramoxone 250
and harvested on 17th November, 2018, figure 1.
Inoculant Trial:
This trial was replicated 3 times and consisted of
3 crop types (lentils, vetch and field peas) by 6
treatments:
1. Nil

5. Acid Tolerant 2 - SRDI969
The various strains and forms of rhizobia, were
applied to the pulses the day before sowing.
Lime Trial:
This trial was replicated 4 times and consisted of 6
treatments:
1. Lentils Plus Lime
2. Lentils Minus Lime
3. Vetch Plus Lime
4. Vetch Minus Lime
5. Field Peas Plus Lime
6. Field Peas Minus Lime
P-Pickle T Trial:
This trial was replicated 4 times and consisted of 6
treatments:
1. Lentils Plus P-Pickle T
2. Lentils Minus P-Pickle T
3. Vetch Plus P-Pickle T
4. Vetch Minus P-Pickle T
5. Field Peas Plus P-Pickle T
6. Field Peas Minus P-Pickle T

2. Peat Inoculant at 5kg/t
3. Peat Inoculant at 10kg/t

Figure 1: Trial sowing (left) in May and Harvesting (right) in November, 2018.
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2018 SEASONAL CONDITIONS
Drought conditions were experienced in 2018 with
the season characterised by high temperatures and
low rainfall. A total of 281mm of rain was recorded
at the Temora airport till the end of November for
2018, compared to the long term average rainfall of

418mm (till the end of November).
Growing season rainfall was well below average with
only 157mm falling from 1st April to end of October at
TAIC, compared to the long term average of 250mm.
at the airport, table 1.

Table1: 2018 Rainfall (mm) at TAIC and Temora Airport 2018 v long term rainfall.
RAINFALL (mm)
MONTH

TAIC 2018

Temora
Airport 2018

Average Rainfall
(Airport)

January
Febuary
March
April
May
June
July
August
September
October
November
December

62.6
8.4
7.0
5.6
21.2
40.6
9.4
27.0
25.6
28.0
57.0

65.8
9.8
7.2
3.4
25.8
51.0
11.8
10.8
14.6
25.8
55.0

37.9
47.5
29.2
23.7
27.7
49.6
38.8
35.3
40.8
34.1
53.6
48.2

Total

292.4

281.0

466.4

GSR (April to Oct)

157.4

143.2

250

Note: Long term average taken from Temora Airport (2005-2018)
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RESULTS AND DISCUSSION

very evenly established.

Key in-season crop measurements undertaken on
the trial included establishment scores, nodulation
scores, NDVI at flowering and grain yield

Establishment scores were taken 26th June, when
the lentils had an average of 4-5 nodes, the vetch
had an average of 4-5 nodes and the peas had an
average of 3-5 nodes.

Given the growing conditions experienced in 2018,
and possibly some background rhizobia levels, there
were no significant effects for any of the treatments
for NDVI, nodulation score and grain yield in the
inoculant, lime and p-pickle T trials.
However in each trial there were signifiant
differences for crop type. Statistical analysis was
carried out by Howqua Consulting.

The trials all established evenly with establishment
scores ranging from 8 to 9, figure 2.
NDVI at Flowering:
Crop biomass was measured around flowering using
a hand held NDVI. Measurements were taken on
15th August 2018, when the pulses were budding to
first flower, figure 3.

Establishment:
Establishment was scored from 0 to 9, with 0 being
very poorly established and uneven and 9 being

Figure 2: Trial Establishment, 26th June, 2018

Figure 3: NDVI taken around flowering,15th August, 2018
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Nodulation Assessment
An assessment of nodulation was also undertaken
on 15th August, 2018.

Figure 4: Plants dug up and placed
in buckets to wash soil from the roots
before scoring.

6 plants per plot were dug up and collected and
placed in a bucket of water to wash off the soil and
rinse the roots, figure 4.
Each plant was then assessed for plant height, root
length, and given an overall nodulation score based
on nodule number and nodule location, figure 5.
The nodulation scoring system used for the trials is
shown in table 2.

Table 2: Scoring system used for
nodulation, adapted from Corbin,
Brockwell and Gault (1977)
Distribu�on and Number of Nodules
Nodule Score
0-5cm of root
>5cm root
0
0
0
0.5
0
1 to 4
1
0
5 to 9
1.5
0
>10
2
Few
0
2.5
Few
Few
2.75
Few
Many
3
Many
0
4
Many
Few
5
Many
Many

Figure 5: Assessing the nodulation of
the plants.

Note: A score of 2.75 was added to the original scoring
system to cover plants with few nodules in the crown and
many >5cm.
• Many > 10 nodules
• 0-5cm of root is crown
• > 5cm root is elsewhere
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There were no significant treatment effects in
the trials for nodulation. There were significant
differences for nodulation for crop type. Figure
6 shows the nodulation in the nil treatments for

each crop type. The field peas, vetch and lentils
all had good nodulation, even where they were not
inoculated, figure 7.

Figure 6: Nodulation of Field Peas, Vetch and Lentils

Figure 7: Nodulation of Field Peas, Vetch and Lentils - Nil (left) v Peat Inoculant at
5kg/t (right).
Field Peas
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Vetch

Lentils
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Inoculant Trial:

Lime Trial:

For the inoculant trial there were no significant
treatment effects, only significant differences
between crop types.

There were no significant differences for plus
or minus lime in this trial. The only significant
differences were between crop types.

In this trial field peas yielded significantly higher than
both vetch and lentils, yielding 1468 kg/ha, table 3.
Lentils yielded significantly lower than the two other
crop types yielding 662 kg/ha.

In the lime trial there was a similar pattern for both
yield and NDVI at flowering for crop type.

There was a similar pattern to yield for NDVI. Lentils
had a significantly lower NDVI at flowering than both
vetch and field peas with 0.23. Field peas had a
significantly higher NDVI at flowering with 0.40.

Field peas were significantly higher yielding, with a
yield of 1377 kg/ha, and had a significantly higher
NDVI at flowering of 0.37 than both vetch and lentils,
table 4. Lentils were also significantly lower yielding,
484 kg/ha, and had a significantly lower NDVI at
flowering than the other crop types.

Table 3: Inoculant trial yield and NDVI at
flowering for each crop type.

Table 4: Lime trial yield and NDVI at
flowering for each crop type.

Crop Type
Field Peas
Len�l
Vetch
Mean
lsd (p=0.05)

Grain Yield
(kg/ha)

NDVI
Flowering

1498
662
818

0.40
0.23
0.32

993
80.0

0.32
0.02

Inoculant Trial - August, 2018

Crop Type
Field Peas
Len�ls
Vetch
Mean
lsd (p=0.05)

Grain Yield
(kg/ha)

NDVI
Flowering

1377
484
673

0.37
0.23
0.30

845

0.30
0.01

64.9

Lime Trial - August, 2018
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P-Pickle T Trial:
There were no significant differences for plus or
minus P-Pickle T in this trial. The only significant
differences were between crop types.
Similarly, field peas were significantly higher yielding
(1390 kg/ha) and had a significantly higher NDVI
value at flowering (0.33) than the two other pulses in
the P-pickle T trial, table 5.
Lentils were also significantly lower yielding, 501 kg/
ha, and had a significantly lower NDVI at flowering
than the two other pulse crops.

Table 5: P-Pickle T trial yield and NDVI
at flowering for each crop type.
Crop Type
Field Peas
Len�ls
Vetch
Mean
lsd (p=0.05)

Grain Yield
(kg/ha)

NDVI
Flowering

1390
501
722

0.33
0.22
0.28

871
96.2

0.28
0.02

P-Pickle T Trial - August, 2018

Harvest 17th November, 2018
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