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INTRODUCTION
Midrow cover crops play an essential role in improving vineyard health. Generally, cover crops are any crops
that are planted primarily to protect the soil and/or improve soil quality, rather than to be harvested as a cash
crop. Cover crops can be a means to re-energise the vineyard on multiple levels – enhancing soil health and
increasing biodiversity both below and above the ground.
Organic Winegrowers New Zealand, with the help of experienced cover crop advisor Maren Ricken-Heischel,
has created this guide to help growers understand the key considerations involved in making vineyard cover
crops a success. This guide includes advice on crop selection, management and equipment, as well as detailed
tables of species suitable for a range of New Zealand vineyard conditions.
Vineyards may look similar to the untrained eye, but each one may be managed quite differently from other
vineyards even in the same district. Each vineyard’s management strategy should be based on vineyard site and
management objectives.
When planning a cover cropping programme, things to consider include climatic conditions (temperatures,
annual rainfall, wind, etc.), seasons, the goals to be achieved, additional benefits desired, production system,
available machinery and last but not least, the budget.
Be ready to try, learn and adjust your strategy for your site. You may want to consider investing in your own
gear to meet timelines and cut down on costs in the long run. Cover crops are often part of a long-term
project rather than a quick fix to a problem caused over many years.

A permanent sward of prosper tall fescue and clovers thrives on a Marlborough organic vineyard. The sward enabled the grower to
gradually increase soil organic matter by three percentage points over the course of eight years, while winter grazing and making hay.
Over time, however, the established clover disappeared, leading the grower to plant a high-legume cover crop to replenish soil nitrogen.

STEP 1

STEP 1

Identify problems and goals in the vineyard,
prioritise and set a target
Consider the key issue you would like to address in the vineyard. Could a cover crop be useful to
resolve the issue and improve the situation over time?

List of possible cover crop benefits and some examples
•

Increasing organic matter, particularly soil carbon. This is a common goal in cover cropping. This can be
especially successful with the help of annual cereals and deep-rooting perennial plants such as prosper tall
fescue (roots found in Marlborough down to a depth of seven metres).

•

Improved soil health/quality. Cover crops can improve soil structure through increased glomalin levels.
Glomalin is a glycoprotein produced abundantly by arbuscular mycorrhizal fungi in soil and in roots. Glomalin
binds soil particles into aggregates and therefore improves soil structure.

•

Reductions in soil compaction. ‘Biodrilling’ can alleviate compaction through the use of cover crops with
roots which are capable of breaking into compacted soils. This makes it easier for the following crop’s roots
to fully develop.

•

Improved drainage and water-holding capacity. Useful crops for this purpose include taproots
such as radishes, and fibrous roots in various soil horizons.

•

Improvements in soil fertility. Legumes fix nitrogen and then, as the crop breaks down, that nitrogen
becomes available to other plants. As a general rule of thumb, around 25 kg of nitrogen is produced per
tonne of legume foliage dry matter. Most plant roots also increase available phosphorus with the help of
mycorrhizal fungi.

•

Reductions in nitrogen leaching and retention/recycling of other nutrients through catch
crops. Catch crops are fast-growing crops grown between two main crops in order to retain nutrients in
the root zone before leaching can occur, and in order to minimise the risk of surface runoff. Common catch
crops in vineyards include cereals, buckwheat and phacelia.

•

Erosion protection. Quick-establishing crops such as annual ryegrass or annual clovers protect the soil
from damage by wind or water.

•

Weed suppression. One way to suppress weeds is to grow a large amount of biomass and terminate
the cover crop through either mowing or crimping, covering the soil. Living mulches such as dense stands
combining clovers/herbs/grasses are also possible. Some cover crops can also suppress weeds through
allelopathy. Allelopathy refers to one plant’s production of chemicals which suppress the growth of another
plant. Ryecorn and buckwheat show this allelopathic effect and are often used for this purpose.

•

Pest and disease management. Pests such as the leafroller caterpillar can be reduced with the help of
interrow plants which host beneficial insects (wasps, lacewings, ladybirds etc.).

•

Other benefits include increasing biodiversity, creating a natural-looking vineyard aesthetic and supporting
wildlife by providing a habitat.

Step 1: Identify problems and goals
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It’s also important to be aware that there are potential drawbacks to cover cropping, and you may
have to adjust your management as the season unfolds (e.g. early termination due a particularly dry
year).

List of potential drawbacks
•

Increased water use. Every crop requires water. In extremely dry summer environments, cover cropping
should be done through the autumn/winter only, followed by early spring termination through crimping.

•

Competition with vines for soil nutrients. Cover crops also require nutrients to grow. For cover crops
to be most beneficial, fertiliser applications should be considered if required, especially on marginal soils.

•

Frost hazard. Where frosts are an issue, terminate the winter cover crop before budburst.

•

Increased pests (rabbits). Expect an increase of small mammals and their burrows where a diverse range
of species including clovers, herbs and grasses has been planted.

•

Cost. Have a budget set for management (planning/labour) and machinery (hire or purchase).

•

Changed aesthetics. Don’t expect a ‘manicured lawn’ look when using cover crops. The cover crop may
look untidy and wild at the end of its lifecycle, especially if annual reseeding is desired.

A wildflower mix borders a vineyard driveway. Attractive to
customers, and beneficial insects loved it.
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STEP 2

STEP 2

Select a suitable cover crop
How do you choose the right type of cover crop? This means finding a crop or combination of
crops, suited to your management strategy, which will achieve your targets for the vineyard.
Please refer to the two species tables provided at the end of this document, and/or consult a
specialist to help choose the right species and create a management plan for your vineyard.

Some criteria for selecting species include:
•

To overcome soil erosion problems from either wind or water, you will need plants that are quick to
establish, as well as plants that have a fibrous root structure and are therefore able to hold in place as much
soil as possible.

•

Plants can be used to manage the vigour of the vineyard in both directions. If a decrease in vigour is
required, mainly grasses/cereals should be planted. If an increase in vigour is required, the seed mix should
contain a high percentage of legumes.

•

Soil moisture availability. Dry sites benefit from an increase in organic matter and improved soil structure
in the long run, as the organic matter helps to retain moisture in the soil profile. The plants you sow should
be able to grow extensive root systems through the winter months, while moisture is available. Alternatively,
use plants which are early to flower and have finished their life cycle by the end of spring.

•

Wet sites require plants that can cope with the surplus of water. Another approach is to grow plants that are
able to produce macropores so that natural soil drainage improves.

•

Frost hazard. One option in areas of frost risk is to grow a cover crop through the winter and terminate it
in early spring before budburst to protect the vines. Another option is to sow the cover crop after your last
frost in late spring. Some cover crop species are more sensitive to frost than others.

•

Pest management. Cover crops such as beneficial flowers, clovers and herbs provide a home and food
source for beneficial insects which will help control vineyard pests such as caterpillars, aphids and mealybugs.

•

Aesthetics. Cover crops appear more natural, and colourful blends during the summer can be a real
eyecatcher in public areas, helping to attract more customers.

•

Maintenance. Cover crops need to be sown and managed properly to achieve the required result. Some
cover crops are easy to care for, while others require a bit more knowhow. Consult a seed merchant or
consultant before purchasing seed in order to avoid unpleasant surprises.

•

Budget for seed, planting and management. Cover cropping doesn’t have to be expensive. Seed is
often the smallest cost involved. Good advice and willingness to compromise can go a long way, especially
when the budget is limited. You may also be able to share/hire machinery with like-minded vineyards in your
region rather than buying your own gear in the first year.

Step 2: Select a suitable cover crop
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Long-term or short-term approach?
Cover crops can be used short term (for one season) before returning to perennial swards, as well as in long-term
management strategies involving repeated cycles of cover crops. The management strategy depends on goals and
budget. If you want to build organic matter quickly, seasonal cover crops are most useful, but these are more labour
and cost-intensive than perennial crops. For a less intensive and lower-cost approach, perennial swards can provide
some of the same benefits such as building soil organic matter and fixing nitrogen, but results will take longer.
Short-term cover crops usually consist of annual plant species. These can be sown in spring to increase diversity,
promote beneficial insects, increase fertility and improve aesthetics of the vineyard. Annual cover crops can also be
sown in autumn. Autumn crops usually aim to improve vigour, soil health, organic matter and drainage.
Long-term cover cropping strategies often consist of a series of annual cover crops, alternating spring sowing with
autumn sowing. Some growers continue this cycle for as long as four or five years before returning the interrow to
perennial swards. The number of seasons spent cover cropping may depend on vineyard goals, budget and the original
state of the property.
Sometimes perennial plant species are better suited to overcome a specific issue. These too can be sown in spring or
autumn and are frequently sown to promote biodiversity and beneficial insects, as well as to manage vigour, improve
soil health and improve drainage.

A summer mix of buckwheat, phacelia, mustard and red clover to attract beneficial insects, Central Otago.
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STEP 2

Should the cover crop be one species or a combination of species?
Monospecies and multispecies cover crops each have their own advantages.
A monoculture cover crop is easy to manage. This strategy is often used when there is little time for sowing (mixing
seed takes time) or when there is little experience/guidance available. Sowing a monoculture cover crop requires one
machinery calibration, one sowing depth, one pass and one decision about termination, which all can make things
easier for the inexperienced grower.
A multispecies mix is more advanced in its management, but biodiversity and other benefits can be much greater.
The number of species in use can range widely according to the grower’s preferences.
One of the advantages of a multispecies crop is the insurance it can provide around climatic variability. If the seed mix
includes a variety of species that cope with different climatic conditions (e.g. wet or dry weather), then regardless of the
season, something will grow well.
Another advantage of multispecies blends is that increased plant diversity brings about increased diversity in soil life, as
different plant families are associated with different microbial communities. A common strategy is to include legumes,
grasses, cereals, brassicas (e.g. kale, mustard, radish) and chenopods (e.g. beet, spinach) in a mix.
Managing a multispecies cover crop is a more advanced-level project for various reasons. Sowing depth will differ for
different species depending on seed size; see more on this in the following section on establishment. Working out
which quantity of each seed to sow can also be tricky; consult your seed merchant for advice. When planting multiple
species together, they will not all flower and set seed at the same time, so decisions about when to terminate the cover
crop can be more complicated.
Choosing the right type of cover crop therefore depends on whether you have experience or support on offer, as
well as what seed is available and when that seed becomes available to you. Another factor in choosing the right type
of crop is whether you will have access to the right machinery in the timeframe required for soil preparation, seeding,
maintenance and termination.
A multispecies blend of perennials and annuals to improve soil
structure and drainage with macropores. Species: mustard,
radish, phacelia, subclover, chicory, plantain. The cover crop
was mowed high to reduce its overall height.

Step 2: Select a suitable cover crop
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STEP 3

Establishing cover crops
The successful establishment of a cover crop depends on the project size, timing, soil preparation
and seed sowing practice.

Project size
A project should be large enough to make the expenditure of time and money worthwhile, but if the project
becomes too large, then in spite of best intentions, chances are higher that the project will fail. You are
dealing with nature, people and machinery.
Successful establishment is clearly connected to having the right budget (for seed, machinery and staff) and
the timeframe available to reach the goal. Forming a plan and a management strategy, along with specialist
advice, will help you succeed.
With a medium to high budget, gear and plenty of time available, you can establish cover crops in every row
and enjoy the benefits of soil improvement across the whole block. It is important to consider how this will
affect tractor movements, as driving on soft cultivated soil can damage your growing cover crop.
With low to medium budget and resources available, it may be better to compromise and look at sowing
only part (every second row or less) of the vineyard. This means taking more seasons to improve the
current situation, but it will allow you to manage it better, learn and succeed in the future.

Timing
As you are dealing with nature, plants generally need to be sown when they want to grow naturally. This
means summer-active plants should be sown in spring (e.g. lucerne, sunflowers and buckwheat). Winteractive species should be sown at the end of summer or in autumn (e.g. annual clovers, prosper tall fescue).
Winter-active crops that have larger seeds (e.g. tick beans, lupins and oats) can be sown later into the end
of autumn/early winter due to deeper seeding depth, as the soil is warmer below the surface, enabling
germination. However, later sowings will generate less biomass.

An oats-only cover crop, sown to build up organic matter
without lifting nitrogen levels.
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A pure lupin winter cover crop, sown on an organic
vineyard to improve organic matter, soil structure and
nitrogen levels.
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STEP 3

Seedbed preparation
There is a range of gear and brands available for seedbed preparation; see the equipment section of this
document for more information.
Seed bed preparation on loamy and sandy soils is relatively easy. Clay soils need to be dry enough to
prevent clumping when preparing the seedbed. Stony or steep soils shouldn’t be worked if possible; in
those situations, broadcasting small seed only and trampling it in through sheep or a good amount of rain is
an option. For broadcasting to be successful, at least 50% bare ground is required.

Fertiliser, soil amendments, inoculants
Seeds can be sown together with lime and fertilisers but should only be mixed on the day of application.
When sowing legumes such as lucerne and clovers, ask for the appropriate inoculant to go with the seed
for better nitrogen fixation, especially when there hasn’t been any legume in the area for some time.
Your seed merchant can advise on the correct inoculant strain. Certified organic freeze-dried inoculant is
available in New Zealand.

On this very stony site, a small-seeded cover crop
was sown only by broadcasting and rolling, with good
success. Species include alyssum, clovers, cornflower,
linaria and poppies.

Step 3: Establishing cover crops
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Sowing strategies: Drilling, broadcasting,
no till?
Generally, large seed should be drilled and rolled into a well
prepared seedbed in order to improve seed-to-soil contact for better
germination. This will also reduce bird damage.
Small seed can be broadcasted or drilled and rolled. If broadcasting,
50% of soil should be bare, and the sowing rate should be increased
between 20-50%.
Cultivation before sowing cover crops can have beneficial effects if
timed correctly. Cultivating in summer, in preparation for autumn
sowing, can reduce water competition. Cultivating the interrow in
spring can help to mobilise nutrients in the soil as it warms, and also
provides some additional nutrition to the vines from the breakdown
of the cultivated sward. This benefits vines before the cover crop has
established sufficiently to become any kind of competition for nutrients
and water.
No-till sowing is a means to prevent soil erosion and to protect soil
structure. Glomalin levels are higher in no-till environments. No-till is
a great strategy on steep hills prone to erosion, and it also saves time
and money, as seedbed preparation isn’t required.
No-till sowing can be done organically by grazing existing crops with
sheep beforehand to remove as much of the crop residue as possible.
A mulching mower can also be used to break up crop residues before
sowing.
Another organic strategy for no-till sowing is to crimp an existing cover
crop, and at the same time, sow directly into the crimped crop with a
set of discs and seed drill following behind the crimper.
It is also possible to sow into the standing sward using a no-till drill,
while mulch-mowing directly behind the drill. This creates a mulch
on the soil surface to protect seed and preserve moisture for seed
germination.
One disadvantage of no-till sowing via crimping is an increased risk of
providing a habitat for slugs. In wet environments, the furrows created
by discs during sowing can create a perfect habitat for slugs, which
enjoy feeding on seedlings and can devour a germinating cover crop.
To check your slug numbers before attempting this sowing strategy,
put a wet jute sack on the ground overnight, pin it to the ground, and
in the morning see how many slugs are underneath it. If you have a lot
of slugs, sowing into a crimped crop is not an option.

A winter cover crop of oats, tick beans and lupins emerging in late May, Marlborough.
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STEP 3

Sowing rates
Sowing rates depend on plant selection and germination ability. The monospecies sowing rates provided in the tables
in this document are for situations where only one species is being sown, and these rates are provided as a guide only.
Ideal sowing rates for each vineyard may differ depending on seed source and site conditions. Specialist advice should
be obtained especially when sowing multispecies blends.

Monospecies sowing rates
Some examples of monospecies sowing rates for common cover crop species with germination of at least 90%:

200

125
KG/ha

KG/ha

KG/ha

Peas

Blue lupins

Black oats

Buckwheat

KG/ha

90

45

Multispecies blends
Ask for advice from your seed supplier or consultant.
A common combination for a spring-summer blend is:
buckwheat 35 kg/ha + phacelia 2 kg/ha + crimson clover 2 kg/ha + alyssum 0.2 kg/ha.
Mixes of very small seeds can be bulked up with other substances to make the seed mix easier to spread. Good
additives which pass through machinery easily include kibbled grain (which has been split, so it will not grow), neem
tree granulars (which also act as a soil bioactivator and grass grub repellant) and soybean meal. Depending on gear,
usually adding around 10% additives to the mix is recommended. If your vineyard is certified organic, ensure that any
seed additives are approved by your certifier first.

Sowing depth
The correct sowing depth is crucial for successful establishment and depends
on seed size.
As a guide, sowing depth = seed size x 2.5.
Sowing depth of multispecies blends should be based on the smallest seed
included in the blend. Splitting small seeds and large seeds into two separate
mixes is of benefit. Always sow the large seed first and follow up with small
seed, using a second pass. Alternatively, if your seed drill has the right setup,
you can sow both large and small seeds in a single pass by putting large seeds
into the seed box and small seed into the drill’s fertiliser box. Ensure correct
sowing depth and calibration of the drill to prevent running out of seed early.

Irrigation
Cover crops in the vineyard are generally not irrigated. Where overhead sprinklers are available, irrigation can be
helpful in very dry autumn conditions to speed up and secure the germination of the cover crop, preventing a false
strike.
In general, the sowing time should be matched to the time that local rain is expected; refer to the species tables for
more information on species-specific sowing times.

Step 3: Establishing cover crops
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STEP 4

Terminating the crop
Termination depends on the grower’s goal and the available gear. Some cover crops are terminated
through grazing, and others through mowing or crimping.

Annual legumes

Annual legumes are best incorporated into the soil to gain the maximum benefit from
nitrogen fixation. They should be terminated before seed pods begin to form, when
N-fixation stops. Learn to check for good nodulation and N-fixation by pulling plants to
check roots. Nodules should be plump, with a light pink colour inside.

Grazing is a great option on steep blocks where mowing is dangerous at times. Sheep are
useful for undervine weeding and interrow vineyard floor management.

Grazing
Mowing is best suited to flats and lightly elevated sites. Mowing brings flexibility; mowing
can be used to terminate a cover crop during the vine growing season if needed. Clippings
can be left in the interrow or thrown under the vines as mulch.

Mowing

Mowing at a high setting or grazing during the active growing season will keep the cover
crop’s growing point low. Mowing at 20% flowering will ensure that no new seed is spilled
on the ground if this is unwanted.

Crimping is another alternative to mowing. It requires a crimper, which is attached to the
tractor. Different setups are possible and can be built relatively easy.
A crimper or even a Cambridge roller can be used for flattening the established crop. For
maximum benefit, the timing of crimping should be at ‘milky dough’ stage for cereals (when
the seed is soft and produces a milky solution when squeezed) to prevent the crop from
standing back up.

Crimping

Crimpers are often followed by a set of discs before a drill unit. This setup allows the
grower to crimp the winter cover crop in mid-spring and seed the spring cover crop at the
same time.
Allowing annuals to reseed naturally and to build up the natural seedbank for increased
biodiversity in the vineyard is a smart way to save on seed cost in the future. Biodiversity is
the key to success with this method, especially in difficult years.

Natural reseeding
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It is important to choose the right time to roll or crimp the crop. Rolling or crimping earlier
in the season, while the crop is still green, can flatten plants without killing them; this allows
the plants to flower and set seed without getting too tall, so that the cover crop does not
disturb the airflow within the vineyard rows. This should be done before flowering – for
example, in mid-spring for a winter cover crop. This practice can be more complicated for
multispecies cover crops, as some plants may be more advanced and will snap and die,
while other species still in an active growing phase will recover.

www.organicwinenz.com

Winter cover crop mix of mustard,
oats, clovers and ryecorn, North
Canterbury. The crop’s purpose was
to build diversity and produce biomass
from autumn through early spring.

Crimping a multispecies cover crop at budburst, Central Otago. The aim of this cover crop was to build soil health with a diverse mix of crops:
mustard (with yellow flowers), ryecorn, oats, red clover, plantain, phacelia and peas.

VI N E YA RD
E Q U I P ME N T

Vineyard equipment for cover cropping
While there is no silver bullet that can be applied across all vineyards, there is a huge range of
machinery options available to suit individual vineyard requirements. Row width, soil conditions and
tractor horsepower are all important to consider when deciding what tools to use. YouTube is a
wonderful resource for different types of cultivation and seed drill equipment specific to vineyards.
Cultivation of midrow areas can be defined in two ways: primary and secondary.

Primary tillage
Primary tillage generally refers to the first pass of cultivation, opening the soil to start creating a seedbed. There are
several tools available for this task: mouldboard ploughs (generally not suited to planted vineyards), chisel ploughs,
rippers and discs.
If the ground is free from stones, discs are a good
option, as they turn the soil over and break up
clumps. Depending on the angle of attack, different
finishes can be achieved.
Chisel ploughs are useful in many soil types. They
are good for breaking up horizontal layers, and the
spring action can work around rocks. Not to be
confused with a maxi-till type tool, chisel ploughs
have much stronger tines that break up hard
compacted ground.

Rippers can help ameliorate soil compaction before
planting a crop, especially in the wheel track marks.
Generally, they have solid legs protected by shear bolts
and can have wings bolted on or off to create different
disturbance patterns in the soil. Care must be taken
when going to depths beyond 600mm where pipes
and cables may be buried – it pays to check before
ripping out the water main!

Vineyard discs

Vineyard equipment for cover cropping
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Secondary tillage
Secondary tillage is generally the seedbed preparation pass. A combination of tools can be used here: maxi-till or
spring tine cultivator, chain harrows, Cambridge roller, discs.
The goal in this pass is to create a finer tilth for seed germination.

PTO-powered tools
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Rotary hoe – A traditional tool for creating a very
fine seedbed. Care needs to be taken not to create
plough pans or overwork the soil.

Power harrow – Generally a secondary tillage
tool, but can be used in combination with prerippers as a primary tillage tool.

Rotor-spike – Built for heavy, tough ground. Can
create a seedbed in a single pass with less risk of
creating pans. Can be used with pre-rippers to
reduce the load on the tractor, and/or to cultivate
to greater depths in a single pass.

Spader – Mechanically replicates the process of
spading the soil. Most often used in market gardens
due to slow travel speed, but a useful tool in
vineyard soils where rocks are not an issue.

Chain harrow

Maxi-till

Cambridge roller

Spike rotor harrow

Vineyard Cover Cropping
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Seeding
Broadcast – Can be done with a simple fertiliser
spreader. Great for easy-to-grow crops like ryecorn.
Tine seeders are a very common type of seeder. They
are good for stony ground, as tines can flex laterally and
vertically around stones where a fine seedbed has been
prepared. Issues can occur in vineyards with lots of
pruning trash, as canes become wedged between tines.
Disc drills work well as a direct drill, as discs cut
through trash. These are not great in stony areas, as
discs won’t move laterally around rocks.
Most no-till drills are based around disc units with press
wheels at the rear to create seed/soil contact.
Air seeders are most commonly used in combination
with other cultivation tools (power harrow, rotor-spike,
roller, etc.). These have the ability to work on steep
slopes.

Vineyard seeder

Combination tools (one-pass wonders)
There are several options on the market for the ‘one
pass wonder’. Generally, this only works in good soil
conditions and with suitable tractor horsepower to drive
it. Most common is a combination of pre-ripper, power
harrow or rotor-spike, air seeder and packer roller to
finish. These setups can create some real cost savings in
terms of the number of passes through the vineyard to
sow a crop, but they can require a larger capital outlay at
the start.

Roller crimpers

No-till seeder

There are a number of options for terminating cover
crops once their purpose has been served. If the crop
has reached maturity, then crimping is a good option.
The key principle is to ‘crimp’ the stem of the plant,
creating a mulch on the soil surface to preserve moisture
and organic matter. There are a number of crimper
designs on the market, including the chevron pattern or
multiple small plate. The aim is to consistently pinch the
crop as the roller turns.

Equipment photo credits: Vineyard discs – Grizzly. Chain
harrow and Cambridge roller – Redback. Maxi-till – Rata
Equipment. Spike rotor harrow – Farmgard. Vineyard seeder
– Duncan Ag. No-till seeder – Rodale Institute. Roller crimper –
Marlborough Organics.

Roller crimper

How to use the cover crop species tables
There are two tables here to help you select cover crop species for your vineyard: one for annual crops, and one for
perennials. Perennial swards usually contain a selection of annual and perennial species.
•

Cultivars listed on the spreadsheets are divided into groups (e.g. legumes, grasses, cereals, herbs).

•

A brief description is given for each cultivar listed, followed by a quick guide covering aspects such as sowing
time, sowing rate, main benefits, growing conditions and management considerations.

•

Species listed on the spreadsheets represent only a small selection of what is available on the New Zealand
market. There are a variety of cultivars available for each species. All of the listed cultivars have been found to
be useful in New Zealand vineyards.

•

Species listed in bold type are the most common cover crop species used in New Zealand vineyards at the
moment.

•

Based on objectives, a consultant or seed merchant can custom-design a mix for you.

Sowing times for different regions
Sowing times vary from region to region within New Zealand. In areas with higher annual rainfall and warmer yearround temperatures, the window for sowing and establishing seeds is generally wider. Annual species are usually
best sown in autumn as would naturally occur, especially where dry summer conditions are common. Temperatures,
autumn dews and rains are often more reliable at that time.

A pure sward of crimson clover, sown for winter grazing and nitrogen fixation on a Marlborough organic vineyard. The crop was
sown in mid-April and photographed here in early October.
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Definitions of terms used in the species tables
Mono-sowing rates vs. sowing rates in mixes
Mono-sowing rates are given here as a guide only. These rates only apply to single-species cover crops. The quantity
sown should also be based on cultivar selection, seed quality, sowing time and sowing method.
Seed quantity in multispecies mixes will vary. An experienced consultant can advise on an appropriate combination.
Hard seed/persistence
Hard seed is seed that does not germinate immediately. The seed’s tough water-impermeable coat requires hot
summer conditions and time to soften. Self-seeded seeds often skip a year or two and germinate in the second or third
year. When purchasing hard-seeded varieties, the seed has usually been scarified by a machine or chemical to prepare
it for germination.
Hard-seeded varieties are more persistent than soft-seeded varieties; in soft-seeded varieties, generally all seed
germinates in the next season. Total failures can result from seed germinating followed by prolonged dry spells. Hard
seed remains in the seed bank as a backup for the next years to come. Allow these seeds to self-seed at least once
every seven years.
A nutrient scavenger is a crop that searches the ground for specific nutrients. We can make use of this to bring
certain nutrients from deeper soil profiles closer to the surface. The scavenger will release the nutrients back into the
system at the end of its life cycle as it decays.
A green manure is a cover crop grown to be incorporated into the soil. Green manures are typically grown to boost
soil fertility. They are usually terminated green and turned back into the soil. They can also be left on the surface as a
mulch.
Mowing/crimping for termination. An annual cover crop can be terminated by mowing if all growing points of the
plant are cut off and only the stem is left standing.

Root systems
Fibrous – deep rooting is a root system composed of a large number of roots nearly equal in size, forming a thick
mat deep into the subsoil. These root systems are very effective at absorbing water and minerals, as well as plant
stabilisation. This root type is found in dryland pasture grasses such as cocksfoot and fescues.
Fibrous – shallow rooting is a root system composed of a large number of roots nearly equal in size, forming a
thick mat below the soil surface. This type is found in ryegrasses and is very effective at preventing soil erosion and
promoting slope stability.
Taproot is a root system which contains one large, primary vertical root that spawns many smaller horizontal root
structures. By penetrating deep into the soil, taproots provide stability, assist with breaking up and aerating compacted
soil and make nutrients available from deeper in the subsoil by bringing these nutrients to the surface, where they are
available to surface feeder roots.
Macropore is the largest type of pore in the soil, with diameters ranging from 0.075 to 5 mm. Water drains through
macropores by gravity and is not held by capillary action. Certain plants grow very large taproots, which once the plant
decomposes at the end of its life cycle turn into macropores.

How to use the cover crop species tables
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SUB CLOVERS
OTHER ANNUAL LEGUMES

LEGUMES

ANNUAL CLOVERS

Prima gland clover

Hard seed, early-flowering annual
clover. Coastal country, wide range of
soils, tolerates mild salinity and shortterm waterlogging. RLEM-resistant.

Crimson clover,
various cultivars
available

Soft seed, mid/early-flowering annual
clover. Variety of soils but best
on well-drained loam soils. Quick
establishment.

Arrowleaf clover,
various cultivars
available

Hard seed; early, mid or late-flowering
annual clover with upright growth.
Dryland only. Taproot, high tannins,
low bloat risk.

Lusa Persian clover,
various cultivars
available

Hard seed, winter-active, late-maturing
clover. Very productive, tolerates
waterlogging, clay soils, salinity, pH
6-9. Taproot.

Subterranean clover,
various cultivars
available

Dryland species. Mostly low-growing.
Main production in spring.

Yannicum sub
clovers, various
cultivars available

High waterlogging tolerance.

White peas,
various cultivars
available

Nitrogen fixer, large biomass.

Lupins, various
cultivars available

Blue lupins – no grazing; white lupins
– grazing. Builds organic matter, fixes
nitrogen. No waterlogging, most soils.
Autumn sowing best for large biomass.

Tick/faba beans

Shallow thick taproot, upright growth.
Builds organic matter, fixes nitrogen.
No waterlogging, poor recovery from
grazing or mowing.

Vetch, various
cultivars available

Can grow long vines, large biomass,
nitrogen fixer. Shy companion species
best grown with cereal. Can be grazed
(but don’t graze too low).

Lentils

Low-growing, cool season, resistant to
high temperatures and dry conditions,
frost-tolerant. Fixes nitrogen, low
carbon:nitrogen ratio, green manure,
poor weed suppression.

5 kg/ha

Best sown in
autumn (for
biomass) or
spring (for
beneficial
insect blends)
while sufficient
moisture
available.

10 kg/ha

5–7 kg/ha

5–8 kg/ha

10 kg/ha
Best sown in
autumn (for
biomass) while
warm

10 kg/ha

Autumn or
spring

†

†

200 kg/ha

125 kg/ha blue,
150 kg/ha white
Autumn or early
winter while
warm

125–150 kg/ha

30–50 kg/ha
Autumn or
spring

75–100 kg/ha

The † symbol denotes variability between different cultivars. PLEASE NOTE: There will be differences between cultivars described and other cultivars available. Please consult your local seed supplier for more information on alternatives.

†

Mowing/crimping for
termination

Permanent sward

Good for forage/hay

Tall-growing

Medium-growing

Low-growing

Slow-growing

Quick establishment

Hard seed/persistence

Cold-hardy

Management
Frost-sensitive/warm
season

Somewhat tolerant to
poor drainage

Drought-tolerant

Salinity-tolerant

Loam soil

Sandy soil

Attracts beneficial
insects/bees

Nematocidal effects

Macropore

Growing conditions

Taproot

Fibrous, shallow-rooting

Fibrous, deep-rooting

Weed suppression

Erosion control

Biomass/organic matter

* Figures are a
rough guide only;
seek local advice for
your situation

Nutrient scavenger

Sowing
time

Nitrogen-fixing

Annual
cover crop species

Main benefits

Clay soil

Monospecies
sowing rate*

GRASSES
CEREALS
OTHERS

Shallow root system, quick
establishment.

Black oats

Tolerant to wet and heavy soils, wide
range of soils, can tolerate low pH.
Large biomass.

90 kg/ha

Ryecorn

Most cold-tolerant cereal, droughttolerant, best on sandy to rocky soils.
Tolerates wide pH range and shortterm waterlogging.

80 kg/ha

Omaka barley,
various cultivars
available

Spring and autumn sowing, grazable
through winter. Fits dry and coastal
country. Fast establishment, good
weed competition, erosion control.
Most salt-tolerant. Needs free
drainage; no waterlogging or heavy
compacted soils.

Wheat, various
cultivars available

Less biomass than oats, but more
drought-tolerant. Autumn and spring
sowing possible.

175 kg/ha

Triticale

Cross of ryecorn and wheat

130 kg/ha

Tillage radish

Taproot; macropore builder at end of
life cycle. Easily reseeds. Best grown in
cooler months for largest roots; spring
sowing possible. Brassica.

Mustard, various
cultivars available

Green manure, bee fodder. No
waterlogging. Specific anti-nematode
biofumigation varieties are available,
e.g. Caliente. Feeds on nitrogen.
Brassica.

Phacelia

Bee plant, attracts pollinators, soil
microbes/fungi love it. Great soil
builder, nitrogen and phosphorus
scavenger. Easy to grow and self-seed.
Possible in spring and autumn.

Buckwheat

Easy to grow. Promotes beneficial
insects, bee fodder, soil builder. Frostsensitive.

Sunflower

Beneficial insects, soil cleanser,
taproot.

Blue borage

Bee plant, green manure with gradual
nitrogen release, taproot.

Spinach

Autumn; early
winter in
warmer regions

120 kg/ha

†

7 kg/ha

Autumn or
spring

5–12 kg/ha

†

7–10 kg/ha

Late spring to
early summer

45 kg/ha
5–7 kg/ha

Autumn or
spring

15 kg/ha

Chenopod, salt-tolerant green manure.
Autumn and spring sowing; plants need
to be big enough before the first frost
in order to survive.

Late summer
to autumn or
spring

10–15 kg/ha

Kale

Brassica. Breaks up soil, winter-hardy,
erosion control.

Late summer to
autumn

3–5 kg/ha

Other root crops

Carrot, beetroot (chenopod).
Macropores, pollinators.

Wildflowers and
other herbs

Alyssum, cornflower, Coreopsis,
Nemophila, Linaria, Flanders poppies,
calendula, linseed, yarrow (perennial),
parsley, dill, caraway, fennel, etc.

Autumn or
spring

The † symbol denotes variability between different cultivars. PLEASE NOTE: There will be differences between cultivars described and other cultivars available. Please consult your local seed supplier for more information on alternatives.

Mowing/crimping for
termination

Permanent sward

Good for forage/hay

Tall-growing

Medium-growing

Low-growing

Slow-growing

Quick establishment

Hard seed/persistence

Cold-hardy

Management
Frost-sensitive/warm
season

Somewhat tolerant to
poor drainage

Drought-tolerant

Salinity-tolerant

Loam soil

Sandy soil

Attracts beneficial
insects/bees

Nematocidal effects

Macropore

Growing conditions

Taproot

Fibrous, shallow-rooting

Fibrous, deep-rooting

Weed suppression

20–25 kg/ha

Annual ryegrass,
various cultivars
available

Erosion control

Autumn or
spring

(continued)

Biomass/organic matter

* Figures are a
rough guide only;
seek local advice for
your situation

Nutrient scavenger

Sowing
time

Nitrogen-fixing

Annual
cover crop species

Main benefits

Clay soil

Monospecies
sowing rate*

G R A Z I N G G R A S S E S : Erosion control, large biomass, soil builder, nitrogen scavenger.

MEDICAGO

CLOVERS

Hytas alsike clover,
other cultivars may
be available

Short-lived perennial, hard seed.
Tolerates short-term waterlogging and
acidic soils with high aluminium levels.
Frost-tolerant. Sow spring to late
summer. Low oestrogen; unsuitable
for horses.

Rubitas red clover,
other cultivars
available

Stoloniferous (spreads via runners).
Prostrate growth. Early flowering,
drought-tolerant, tolerates mild
salinity. Low oestrogen.

Palestine strawberry
clover

Taproot, prostrate growth. Tolerates
coastal, saline and alkaline soils and
waterlogging. Slow establishment.

Huia white clover,
other cultivars
available

Standard medium-sized leaf, generally
shallow root system, stoloniferous
(spreads via runners). Very common.

Runner lucerne,
other cultivars
available

Summer-active but winter-hardy
(2 on hardiness scale). Low crown,
dryland, low waterlogging tolerance.
Stoloniferous (spreads via runners),
fine-stemmed, persistent.

Prosper tall fescue

Mediterranean-type fescue, fine-leafed.
Winter-active, summer-dormant.
Tolerates drought-prone areas,
medium-high pH levels. Best on fertile
soils. Extensive root system, nutrient
cycling.

Tall fescue, various
cultivars available

Continental-type fescue. Most growth
during spring, summer. Good root
system.

Megatas cocksfoot,
other cultivars
available

Non-clumping, spring-summer active.
Tolerates short-term waterlogging,
medium fertility.

Upland cocksfoot

Winter-active, summer-dormant.
Non-clumping. No waterlogging, frosttolerant, tolerates high acidic soils with
high aluminium levels. Resistant to
grass grub attack.

Kahu timothy, other
cultivars available

Summer-active, summer-moist
regions, moist heavy soils.

Brome grass, various
cultivars available

Dryland pasture grass, deep-rooting,
palatable, spring and summer-active.

Phalaris, various
cultivars available

Ryegrass, various
cultivars available

5 kg/ha

Autumn
or spring,
depending
on moisture
availability in
spring

5–7 kg/ha

3–4 kg/ha

Spring-summer

10 kg/ha

Best autumn

22–25 kg/ha

22–25 kg/ha

†

Autumn or
spring

5 kg/ha

Best end
summer/
autumn

5 kg/ha

Autumn or
spring

2–4 kg/ha

End summer/
early autumn
or spring
depending on
rain

25–30 kg/ha

Grass grub deterrent. Often only
treated seed available. Best in dry soils,
moderate fertility. Grows in autumn/
winter.

Best autumn or
early spring

3 kg/ha

Shallow root system. Italian is shorterlived (1.5 years), perennials will last
longer. Hot dry weather decreases
persistence.

Autumn or
spring

25 kg/ha

The † symbol denotes variability between different cultivars. PLEASE NOTE: There will be differences between cultivars described and other cultivars available. Please consult your local seed supplier for more information on alternatives.

†

Mowing/crimping for
termination

Permanent sward

Good for forage/hay

Tall-growing

Medium-growing

Low-growing

Slow-growing

Quick establishment

Hard seed/persistence

Cold-hardy

Management
Frost-sensitive/warm
season

Somewhat tolerant to
poor drainage

Drought-tolerant

Salinity-tolerant

Loam soil

Sandy soil

Attracts beneficial
insects/bees

Nematocidal effects

Macropore

Growing conditions

Taproot

Fibrous, shallow-rooting

Fibrous, deep-rooting

Weed suppression

Erosion control

Biomass/organic matter

* Figures are a
rough guide only;
seek local advice for
your situation

Nutrient scavenger

Sowing
time

Nitrogen-fixing

Perennial
cover crop species

Main benefits

Clay soil

Monospecies
sowing rate*

HERBS

N O N - G R A Z I N G G R A S S E S (amenity grasses)

Turf ryegrass, various
cultivars available

Shallow root system, main growth
during cooler months, headlands.

Autumn or
spring

Chewing fescue,
various cultivars
available

Super fine-leafed, extensive root
system. Steady growth, persistent.

Creeping red fescue,
various cultivars
available

Fine to medium-leafed lawn-type
fescue. Extensive root system, steady
growth, persistent.

Sheeps burnet

Grazing herb, dryland. Deep extensive
root system, mineral miner, persistent.

Plantain, various
cultivars available

Grazing herb, high tannins. Mineral
miner, taproot, short-term perennial,
low-growing.

Chicory, various
cultivars available

Grazing herb, high tannins. Taproot,
soil loosener, nitrogen scavenger, soil
builder, large biomass, erosion control.
Tolerates salinity. Attracts pollinators.

New lawn
30–50 g/m2

10–20 kg/ha

Autumn or
spring

8–10 kg/ha

6–8 kg/ha

The † symbol denotes variability between different cultivars. PLEASE NOTE: There will be differences between cultivars described and other cultivars available. Please consult your local seed supplier for more information on alternatives.

†

Mowing/crimping for
termination

Permanent sward

Good for forage/hay

Tall-growing

Medium-growing

Low-growing

Slow-growing

Quick establishment

Hard seed/persistence

Cold-hardy

Management
Frost-sensitive/warm
season

Somewhat tolerant to
poor drainage

Drought-tolerant

Salinity-tolerant

Loam soil

Sandy soil

Attracts beneficial
insects/bees

Nematocidal effects

Macropore

Growing conditions

Taproot

Fibrous, shallow-rooting

Fibrous, deep-rooting

Weed suppression

Erosion control

Biomass/organic matter

(continued)

* Figures are a
rough guide only;
seek local advice for
your situation

Nutrient scavenger

Sowing
time

Nitrogen-fixing

Perennial
cover crop species

Main benefits

Clay soil

Monospecies
sowing rate*
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