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Table 6: Effect of retail storage temperature on rhizobial survival in peat inoculants. 

Legume Inoculant 
group

Million 
rhizobia/g 
peat

Refrigerated 
<10°C

Ambient >20°C Difference (%)

Vetch E 831 614 -26
Source: NSW DPI

3.1.4	 Assessing nodulation
Vetch has a strong root system that develops nodules at an early stage; this provides 
sufficient nitrogen for the plants to use and accumulates significant amounts for the 
following crops (Photo 4).

Photo 4: Vetch showing good nodulation. 
Source: Maarten Ryder

i 	 MORE INFORMATION

Pulse inoculation techniques

Inoculating legumes: a practical guide 
(GRDC)

Inoculating legumes: the back pocket 
guide (GRDC)

Rhizobia inoculants fact sheet (GRDC)

Maximising the nitrogen (N) benefits 
of rhizobial inoculation
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Do not assume that by applying rhizobia to the crop that the job is over. It’s important 
to see how effective the inoculum has been and what state of health the nodules 
are in. By checking the degree of nodulation, you can assess the type of inoculum 
product you have used and the application technique employed to get the rhizobia 
where it needs to be; in the roots of the growing pulse. 10

Nodules will have developed and be easily located from 8 to 10 weeks after sowing. 
Nodule assessment should occur any time from this point through to the end of 
flowering. For practical reasons, crops are more easily traversed when plants are 
young, and it is best to dig when the soil is moist and friable, allowing it to be easily 
crumbled from the roots.

To assess the effectiveness of crop nodulation and the health of nodules:
1.	 Carefully dig up 10 plants from each of several locations in the paddock and 

soak in bucket of water. 
2.	 Locate nodules. A well-nodulated plant has nodules on the crown (where the 

root meets the shoot) and on the tap root and lateral roots.
3.	 Note their distribution, on the primary root and lateral roots. 
4.	 Slice open a nodule. Check the colour inside the nodule. Is it pink/red or green 

or brown? Pink-coloured tissue indicates active N fixation.
5.	 Score 10 plants for nodulation and record (Photo 5). 
6.	 Look at root health and structure. 11

Photo 5: 

Score 0: taproot, absent; 
lateral, absent/few.

Score 3: tap root, medium/
high; lateral, low.

Score 1: taproot, few/
medium; lateral, absent.

Score 4: taproot, high; 
lateral, medium.

Score 2: taproot, medium; 
lateral, absent/low.

Score 5: taproot, high; 
lateral, medium.

Photo guide to assessing legumes nodulation. 
Photos: A Gibson. 

10	 Pulse Australia. (2015). Australian Pulse Bulletin: Pulse inoculation techniques. http://pulseaus.com.au/growing-pulses/publications/
pulse-inoculation

11	 J Walker, K Hertel, P Parker, J Edwards (2011) Lupin growth and development. NSW DPI. http://www.dpi.nsw.gov.au/__data/assets/
pdf_file/0006/516183/Procrop-lupin-growth-and-development.pdf 

▶ 	 VIDEOS

WATCH: GCTV17: Legume nodulation 
— field sampling. 

WATCH: GCTV17: Legume nodulation 
— sample preparation. 

WATCH: GCTV17: Legume nodulation 
— sample scoring. 

http://pulseaus.com.au/growing-pulses/publications/pulse-inoculation
http://pulseaus.com.au/growing-pulses/publications/pulse-inoculation
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/516183/Procrop-lupin-growth-and-development.pdf
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/516183/Procrop-lupin-growth-and-development.pdf
https://www.youtube.com/watch?v=bfnBsEM64t0&feature=youtu.be&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=bfnBsEM64t0&feature=youtu.be&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=0VL7ClY-K9w&index=2&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=0VL7ClY-K9w&index=2&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=Nd303SFlTDk&index=3&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=Nd303SFlTDk&index=3&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=bfnBsEM64t0&feature=youtu.be&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=0VL7ClY-K9w&index=2&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
https://www.youtube.com/watch?v=Nd303SFlTDk&index=3&list=PL2PndQdkNRHEBq3CLR8afI8O4erMtU6wi
mailto:grownotes.north%40grdc.com.au?subject=
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Nitrogen deficiency from nodule dysfunction can be caused by lack of Rhizobia, soil 
conditions, herbicide toxicity, or molybdenum or cobalt deficiency. Indications of poor 
nodulation are yellowing young leaves, yellow and/or stunted patches of plants, and 
lack of nodules on root systems.

If there is poor nodulation, check the inoculation strategy to ensure best management 
practices are followed. If both nodulation and plant performance are poor, reasons 
for poor nodulation need to be identified. Poor nodulation can cause 10–50% yield 
loss in pulse crops, as well as the lower potential nitrogen benefits to following crops. 
While a visual assessment will not indicate the actual level of nitrogen being fixed 
(only sophisticated scientific methods can do that) looking at the roots to determine if 
there has been a nodulation delay or failure is worthwhile. 

Nodulation failure is difficult to remedy, except by adding inorganic nitrogen, which 
can be costly. Other possible remedies (if done immediately) include: 
•	 In flood or sprinkler-irrigated fields, add slurry or liquid inoculant to the 

irrigation water 
•	 Over-sow a granular inoculant close to the original sowing furrow. 12

3.2	 Seed treatments

It is recommended that, whenever possible, seed should be obtained from a source 
where the crop was free from disease. Seed treatments are a cheap and effective 
method for suppressing some diseases. 

Fungicide use in vetch is not common, but if applied, then fungicides and principles 
of use are similar to those used in lentil and/or faba bean. Treating seed with 
products containing thiram plus thiabendazole (e.g. P-Pickel T® , Fairgro® Reaper TT® 
) will reduce seed infection, thereby protecting new seedlings from infection (Table 
7). If infected seeds are sown untreated, botrytis seedling blight can reduce plant 
establishment during the growing season. 

Table 7: Pulse seed dressings 2017, Page 138, Table 69.

Active 
ingredient

Fungicide 
group

Products Active 
ingredient

Rate: (per 100 
kg seed)

Thiram + 
Thiabendazole

M3 and 1 P-Pickel T® 

Fairgro® 

Reaper® TT

Thiram 360 
g/L + TBZ 200 
g/L

200 mL

Source: NSW DPI

3.2.1	 Application
It is important for seed treatments to be evenly distributed on seed to ensure each 
seed gets an effective dose. This is enhanced for flowable seed treatments by 
dilution with water (refer to the label). Secondary mixing of treated seed through an 
auger assists to obtain even seed coverage. Correct calibration of the applicator and 
a consistent seed flow are critical for the recommended rate of seed treatment to 
be applied. 13

3.3	 Time of sowing

Time of sowing with vetch for grain production is often a compromise. Early sowing 
increases the risk of frost damage and leaf disease resulting from excessive foliage 
growth. Later sowing runs the risk of lower yields due to high temperatures and dry 
conditions during flowering and pod fill.

12	 GRDC (2013) Inoculating legumes: the back pocket guide. http://www.agwine.adelaide.edu.au/research/farming/legumes-nitrogen/
legume-inoculation/inoclegubackpocketguide.pdf 

13	 W Hawthorne, J Davidson, K Lindebeck (2011) Australian Pulse Bulletin PA 2011 #15: Pulse seed treatments and foliar fungicides. http://
pulseaus.com.au/storage/app/media/crops/2011_APB-Pulse-seed-treatments-foliar-fungicides.pdf 

http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0003/711246/Winter-crop-variety-sowing-guide-2017-downsized.pdf
http://www.agwine.adelaide.edu.au/research/farming/legumes-nitrogen/legume-inoculation/inoclegubackpocketguide.pdf
http://www.agwine.adelaide.edu.au/research/farming/legumes-nitrogen/legume-inoculation/inoclegubackpocketguide.pdf
http://pulseaus.com.au/storage/app/media/crops/2011_APB-Pulse-seed-treatments-foliar-fungicides.pdf
http://pulseaus.com.au/storage/app/media/crops/2011_APB-Pulse-seed-treatments-foliar-fungicides.pdf
mailto:grownotes.north%40grdc.com.au?subject=
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Early sowing would be the preferred option for crops destined for hay, silage or 
green/brown manuring options where bulky plants are desired and frost damage is 
not an issue

Vetch should be sown between early-march l and the end of June, depending on 
break of the season (early March to May for feed/grazing end-use in lower rainfall 
regions). Data from ten years of trials indicate that earlier seeding times produced 
better yields compared with later seeding. 14 

Seeding rate may need to be increased by 10–15% if sowing is delayed beyond 
the optimum. 15

3.4	 Targeted plant population

Sowing rate affects plant establishment and is an important crop management 
decision. Sowing rate will vary depending on which legume is being planted, the 
region, the rainfall, the seed source and the sowing time. 

In low rainfall areas, maximum dry matter and grain yields are obtained at plant 
densities of 50–60 plants per square metre (p/m2). In areas with greater than 400 
mm/year, plant densities of 70-80p/m2 produced the highest yields (Table 8). 16

For quality pastures or hay/silage use a mix of 2/3 vetch and 1/3 of rye grass or 
cereals (as a % of) the recommended rates for a particular area. 17

Table 8: Plant density and recommended seeding rates for vetch. 

End use Common vetch 
varieties

Woolly pod vetch 
varieties

Purple vetch variety*

Plants 
density 
(plants 
per sq.m.)

Sowing 
rate (kg/
ha)

Plants 
density 
(plants 
per sq.m.)

Sowing 
rate (kg/
ha)

Plants 
density 
(plants 
per sq.m.)

Sowing 
rate (kg/
ha)

Grain 40–60 40–50 40–50 25–40 40–50 25–40

Hay/
silage

50–70 50–60 50–60 30–45 50–60 30–45

Grazing 50–70 50–60 50–60 30–45 50–60 30–45

Green 
manure

60–70 55–65 60–70 45–50 5–60 30–45

* in Australia Popany is the only Purple vetch variety

Source: SARDI

3.5	 Calculating seed requirements

The correct plant density is an important factor in maximising yield of pulse crops. 
To obtain the targeted density it is necessary not only to have quality sowing seed 
but also be able to accurately calculate seeding rates. It is surprising the difference 
a slight variation in seed size or germination makes to the seeding rate required to 
achieve a target plant density. 

When sowing in areas with less than 350 mm of rainfall per year vetch for pasture, 
green manure or hay/silage should be 

14	 R Matic, S Nagel, G Kirby (2008) Common Vetch. Pastures Australia. http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.
htm 

15	 Day, T., Day, H., Hawthorne, W., Mayfield, A., McMurray, L., Rethus, G., & Turner, C. (2006). Grain legume handbook. GRDC: Canberra, 
ACT.

16	 R Matic (2015) GRDC Final Reports: DAS00013 – Vetch variety improvement for Australian field crop farming systems. https://grdc.com.
au/research/reports/report?id=268 

17	 R Matic, S Nagel, G Kirby (2008) Common Vetch. Pastures Australia. http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.
htm 

i 	 MORE INFORMATION

Managing brown manure crops in 
southern NSW

http://www.nvtonline.com.au/wp-content/uploads/2017/01/SA-sowing-guide-2017_lo-res.pdf
http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.htm
http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.htm
https://grdc.com.au/research/reports/report?id=268
https://grdc.com.au/research/reports/report?id=268
http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.htm
http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.htm
https://grdc.com.au/__data/assets/pdf_file/0031/176638/final-low-res-grdc-fact-sheet-manuring-pulse-crops-pdf.pdf.pdf
https://grdc.com.au/__data/assets/pdf_file/0031/176638/final-low-res-grdc-fact-sheet-manuring-pulse-crops-pdf.pdf.pdf
mailto:grownotes.north%40grdc.com.au?subject=
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Calculating 100-seed weight

To determine the 100-seed weight of a seed lot: 
1.	 Take a representative sample of your seed lot. If it is ungraded, weigh out 50 to 

100 g and remove damaged and split seed that would normally be discarded 
by grading. 

2.	 Count out 200 seeds from each seed lot to be planted. 
3.	 Weigh 200 seeds on scales accurate to 0.1 g. 
4.	 Divide the weight by 2 to calculate the 100-seed weight. 
5.	 Repeat four times from your sample.

3.5.1	 Calculating seeding rate 
Calculate a seeding rate based on a target plant population:
1.	 Decide on a target plant density 
2.	 Calculate the 100-seed weight (see above)
3.	 Calculate the germination percentage of the seed lot (see Section 2, Section 

2.3.2). Determine the establishment percentage. A realistic estimate of 
establishment is 80%. Take into account the likely field conditions (temperature, 
moisture, soil type, sowing depth, insects and disease). 

4.	 Use the following formula to calculate seeding rate: Seeding rate for the target 
plant density can be calculated using germination percentage, 100 seed weight 
and establishment percentage (Figure 1).

Adjust sowing rates to take account of seed size, germination percentage and 
estimated establishment conditions. 

Figure 1: Seeding rate calculation – Desi chickpea example. 
Source: Pulse Australia

Seeding rates have been calculated for vetch based on the example above (Table 9). 
Seed size and germination percentage can vary so it is recommended that growers 
calculate seeding rate based on their seed. 

http://www.pulseaus.com.au/growing-pulses/bmp/chickpea/high-quality-seed
mailto:grownotes.north%40grdc.com.au?subject=
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Table 9: Vetch sowing rates (kg/ha) based on 95% germination and 80% 
establishment. 

Variety Seed weight 
(g per 100 
seeds)

Seeding rate (kg/ha)

20 30 40 50 60

MoravaP 7.82 20.58 30.87 41.16 51.45 61.74

RasinaP 6.92 18.21 27.32 36.42 45.53 54.63

VolgaP 7.95 20.92 31.38 41.84 52.30 62.76

Blanchefleur 5.21 13.71 20.57 27.42 34.28 41.13

TimokP 6.88 18.11 27.16 36.21 45.26 54.32

Languedoc 6.74 17.74 26.61 35.47 44.34 53.21
Sowing depth

Sowing depths of pulses needs to be varied to take into account the crop type, soil 
type, herbicide used, the diseases likely to be present and the soil temperatures 
at sowing time; i.e. how long the crop will take to emerge. Lighter textured soils 
can be more prone to herbicide leaching in wet winters, hence deeper sowing 
in sandier soils is often recommended if applying a pre-emergent herbicide. The 
deepest sowings tend to be in sandy soil with warm soil temperatures and the 
shallowest sowings will be in heavy soils with cold soil temperatures, however there 
are exceptions.

Sowing depth is the key to uniform, fast emergence and establishment. Vetch should 
be sown at 3–5 cm and if applying a pre-emergent herbicide vetch should be 
sown at 5 cm. 18

Avoid deep planting as seedlings can be weak. 19 and then be more prone to attack 
from insects and disease

There is a maximum depth at which the pulse crop can be safely sown to avoid poor 
establishment and lower seedling vigour. Sowing seed outside the suggested range 
above will delay emergence and slow seedling growth. Actual sowing depth should 
be shallower on clay soils and hard setting soils and deeper on sands. Vetch, lentils, 
peas and chickpeas have intermediate tolerance to deep sowing. Burying seed too 
deep to chase seed bed moisture for early sowing is not recommended, particularly 
as weed control, establishment and possibly nodulation is more likely to be poor. 
Deeper sowing may be needed in some districts to reduce the damage caused by 
birds and mice. 20

For more information, see Section 4: Plant growth and physiology, Sowing 
depth section.

3.6	 Sowing equipment

Key points: 
•	 Tubulators or belt elevators are excellent for handling legumes as little or no 

damage occurs.
•	 On some airseeders the dividing heads may have to be modified because 

there is too little room in the secondary distributor heads to allow seeds to 
flow smoothly.

18	 Day, T., Day, H., Hawthorne, W., Mayfield, A., McMurray, L., Rethus, G., & Turner, C. (2006). Grain legume handbook. GRDC: Canberra, 
ACT. https://grdc.com.au/__data/assets/pdf_file/0032/208886/chapter-3-seeding.pdf.pdf

19	 CRDC. Comparative advantages/disadvantages of rotation crops with cotton. http://www.cottoninfo.com.au/sites/default/files/tools/
CottonRotation/Rotation_chart_Page_1small.pdf 

20	 Day, T., Day, H., Hawthorne, W., Mayfield, A., McMurray, L., Rethus, G., & Turner, C. (2006). Grain legume handbook. GRDC: Canberra, 
ACT. https://grdc.com.au/__data/assets/pdf_file/0032/208886/chapter-3-seeding.pdf.pdf

https://grdc.com.au/__data/assets/pdf_file/0032/208886/chapter-3-seeding.pdf.pdf
http://www.cottoninfo.com.au/sites/default/files/tools/CottonRotation/Rotation_chart_Page_1small.pdf
http://www.cottoninfo.com.au/sites/default/files/tools/CottonRotation/Rotation_chart_Page_1small.pdf
https://grdc.com.au/__data/assets/pdf_file/0032/208886/chapter-3-seeding.pdf.pdf
mailto:grownotes.north%40grdc.com.au?subject=
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•	 For vetch planting, maintenance and harvesting, farmers can use the same 
machines that are used for cereal crops (Photo 9). 21

Photo 6: Vetch inter-sown into cereal stubble. 
Photo: Stuart Nagel

Success with pulses may depend on the type of sowing equipment used because 
the large size of pulses can make sowing with conventional seeders extremely 
frustrating. If your seeder is not suitable for sowing a particular pulse (usually larger 
seeded types) in standard form there are several options available.

The machine may be adapted by minor modifications such as: 
•	 modifying the metering mechanism using manufacturer supplied optional parts 
•	 modifying seed tubes to reduce blockages, particularly on older machines 
•	 modifying or replacing dividing heads on airseeders. 

Most pulse seeding problems are related to seed metering and the transfer from 
seed meter to soil. These problems are caused by the large size of some pulses and 
the high seeding rates generally used. 

Broadcasting pulses 
If your sowing equipment is not able to cope with larger pulse seeds, it may be 
possible to broadcast the crop using a fertiliser spreader. The soil should be 
well ridged before broadcasting so that the seed will concentrate in the furrows. 
After broadcasting the soil should be worked shallowly with seeder and harrows 
or cultivator and harrows to cover the seed. When broadcasting, use a higher 
seeding rate than normal (20–50% higher, depending on conditions) because of the 
lower emergence levels. Yield is determined by final plant population rather than 
seeding rate. 22

21	 R Matic, S Nagel, G Kirby (2008) Common Vetch. Pastures Australia. http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.
htm 

22	 Day, T., Day, H., Hawthorne, W., Mayfield, A., McMurray, L., Rethus, G., & Turner, C. (2006). Grain legume handbook. GRDC: Canberra, 
ACT. https://grdc.com.au/__data/assets/pdf_file/0032/208886/chapter-3-seeding.pdf.pdf

http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.htm
http://keys.lucidcentral.org/keys/v3/pastures/Html/Common_vetch.htm
https://grdc.com.au/__data/assets/pdf_file/0032/208886/chapter-3-seeding.pdf.pdf
mailto:grownotes.north%40grdc.com.au?subject=

