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Abstract

Northland’s  subtropical climate presents both
challenges and opportunities for pasture systems under
future climate scenarios. This study aimed to identify
C4 grasses and subtropical legumes with potential to
improve resilience, productivity, and sustainability of
Northland pastures. Candidate species were compiled
from historical Northland trials and the Tropical
Forages database, resulting in an initial pool of 60
grass and over 90 legume taxa. Each species was
assessed for agronomic potential, availability of seed
or cultivars, and regulatory status under the MPI Plant
Biosecurity Index. Nomenclature was standardised
using authoritative taxonomic databases. Species
were classified into three categories—Green, Orange,
and Red—based on priority for evaluation. Green
list species are both agronomically promising and
permitted by MPI, while Orange list species have
limitations requiring further consideration. Red list
species are either restricted, unrecorded, or deemed
agronomically unsuitable. Cultivar availability and
breeding activity were highly variable, with legume
options especially constrained. A staged approach to
evaluation is recommended, including initial use of
nitrogen fertiliser in legume trials to defer rhizobium-
specific work. This review highlights the need for
renewed trialling of selected subtropical species and
supports a pathway toward diversifying pasture systems
in warmer regions of New Zealand.
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subtropical forages, subtropical legumes

Introduction and methods

The objective was to identify pasture species with
potential for future use in Northland by assessing a
broad range of C4 grasses and subtropical legumes.
The evaluation drew on historical trial data and
contemporary selection tools, with species classified
according to agronomic potential, seed availability,
biosecurity status, and other traits relevant to developing
more resilient farming systems in the face of climate
change.

Candidate species identification

The list of candidate species was assembled from two
key sources:
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1. Previous trials done in Northland. Over the past 50
years, there have been numerous published studies
of comparative field trials of an array of C4 grasses
and tropical or subtropical (e.g. Davies and Hunt
1983, 1989; Rumball 1991 (legumes); Rumball and
Lambert 1981; Taylor et al. 1976a,b; Woods et al.
1996 (grasses); Goold 1978; Goold and McMeikan
1980; Rumball and Lambert 1980 (legumes)). Work
on C4 grasses was mostly summarised in a more
recent review by Crush and Rowarth (2007). All
species from these trials were considered, regardless
of previous performance - resulting in 34 grass and
47 legume species after accounting for taxonomic
updates. Given the changing climate, historical trial
outcomes may no longer be reliable predictors of
future agronomic performance in Northland.

2. Tropical Forages (tropicalforages.info) is a website
supported by the Australian Government and CIAT
- the International Centre for Tropical Agriculture. It
contains descriptions of 172 potentially useful species
and a selector tool to narrow the pool of species that
are relevant using attributes of the area of interest.
These include latitude, altitude, soil pH, rainfall
and others. Broadly inclusive selection criteria
were applied to minimise the risk of prematurely
excluding potentially suitable species: 26 grasses
and 46 legumes were considered to have potential for
Northland.

Taxonomic review and name validation

Substantial effort was directed toward verifying species

nomenclature in accordance with current taxonomic

standards. Over time, some names have changed, and
other species have been combined under one name.

The reference used was the International Plant Names

Index (ipni.org; a collaboration of The Royal Botanic

Gardens, Kew; The Harvard University Herbaria;

and The Australian National Herbarium). This site

confirmed whether the name of the plant was currently
accepted or whether it was considered a synonym under

a different name. Further information on geographic

distribution and common names in usage was obtained

from Plants of the World Online (http://powo.science.
kew.org).

Biosecurity and regulatory status

Each species was then searched for in the MPI Plant

Biosecurity Index  (https:/piersearch.mpi.govt.nz/
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plants-biosecurity-index/). This index identifies
each species’ import status - for example, whether it
was naturalised and importable with phytosanitary
clearance, or restricted and unavailable. Species
absent from the Biosecurity Index may require further
clarification or formal assessment in consultation with
MPI. In addition, small volumes of seeds of some
species may be stored at the Margot Forde Genebank
(https://www.agresearch.co.nz/products-and-services/
margot-forde-genebank/).

Supplementary Data Sources

Further information for each candidate species was then
assembled from an array of other sources: e.g. reference
books, on-line searches, seed company on-line
catalogues, scientific literature, Feedipedia (feedipedia.
org). Information was sought on current use, cultivar
development, and feed value among other attributes as
well as any critical flaws that might limit its use in New
Zealand such as weed risk or seed production difficulty.
Species classification and prioritisation

The candidate species were then classed into three
categories: the Green list contains those species that
are considered to have most agronomic potential and
are more readily available. The Orange list contains
species that may have some potential but have limited
availability, potential limitations (such as impacts on
product quality), or would require a longer introduction
process. The Red list are species that are considered
less valuable agronomically or have limitations such
as MPI restrictions or no seed availability. In some
instances, species were not included where they were
unlikely to be of value.

Overall, the data available for each species was
highly variable. Much of the data was outdated,
increasing the risk of misclassification or omission. For
example, Panicum virgatum (switchgrass) is a species
distributed from Canada to Central America and may
have relevance for Northland, but it was not identified
by the search methods employed. Wide consultation
with industry is recommended to ensure the list of
species considered for trialling is as comprehensive as
possible.

C4 grasses

Species overview

A total of 60 grass species/taxa were identified from the
lists of previously trialled species in Crush and Rowarth
(2007), Rumball and Lambert (1981) and the search
of tropicalforages.info. Thirteen species are currently
permitted in some way by MPIL. Of these, the Green
list identified 6 species, all of which have been tested
before (or are currently used) in Northland and appear
worth considering for re-evaluation (Appendix 1):
Panicum coloratum, Chloris gayana (Rhodes grass),
and Paspalum dilatatum are suggested by Acufia (2021)

to be among species with potential to “advance to

highest latitudes within the subtropics or even into the

temperate regions”. The Orange list contains a further

3 species (Appendix 2) that have more limitations

which may make them less attractive (e.g. relatively

lower palatability, nutritive value, requirement for soil
moisture, vegetative propagation).

Of the remaining 47 species, 35 have been included
in the Red lists for a variety of reasons (Appendix
3a-c). Four species are prohibited by MPI - Digitaria
abyssinica, Eragrostis curvula, Megathyrsus maximum
(formerly Panicum maximum) and Heteropogon
contortus. The first three have previously been
evaluated in Northland. Another species which has also
been previously trialled, Digitaria milanjiana, requires
assessment by MPI. Excluding previously assessed
species, 30 taxa remain that are not recorded by MPI
and are therefore not currently importable. Ten of these
have been previously evaluated in Northland, with one
also identified by Acuifia (2021) as having potential for
subtropical or temperate use.

Prioritisation for further investigation

Due to the large candidate pool, a tiered prioritisation

strategy was adopted to focus efforts on species with

higher potential or regulatory feasibility. Further
actions required:

1. Discussion and investigation around the 10 species
that are not recorded by MPI but have been trialled
previously (Appendix 3a) — several of these species
may be quickly excluded based on agronomic
limitations or lack of available cultivars.

2. Discussion and investigation around the one species
which ‘requires assessment’ by MPI but has been
trialled previously (Appendix 3b).

3. Comprehensive investigation into the remaining
species (Appendix 3c) is left until some decisions
have been made on the two above points.

Notes on use of tropicalforages.info

Tropicalforages.info served as a key information

source, particularly for cultivar listings, and additional

cultivars were also identified from other references.

Although tropicalforages.info lists strengths and

limitations for each species, this information was

not used as a selection tool as it may not be relevant
to Northland, or all parts of Northland — e.g. ‘winter
hardiness’.

Breeding and cultivars

Information on breeding and cultivar developments was

sought by searching several sources such as websites

of seed companies; research institutes (e.g. CSIRO
cultivar register); industry bodies or government
departments; online databases (e.g. tropicalforages.
info and Pastures Australia); searches of the scientific
literature; and general internet searches by keywords.
Some cultivar information is provided in the tables
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but, due to the disparate nature of information and

relative scarcity of information for some species, this

list is likely incomplete. Nevertheless, the results offer

a general indication of breeding activity and cultivar

availability.

Further notes:

* Cultivars released since the period in which the
previous Northland trials were conducted (1980s
onwards) were prioritised.

» For species where there are relatively new cultivars,
those that are much older (e.g. pre-1970’s) were
not listed, particularly if there was little useful
information available or they appeared to be very
region specific.

* Where older cultivars are predominantly what was
available, these have been listed, especially if they
still appear to be commonly used.

» For some species very few recent cultivars were
identified, suggesting limited breeding activity. For
other species, however, older cultivars may still
be widely used (e.g. see kikuyu below). Cultivar
information for some species was difficult to locate
and often required following indirect references.
Following a chain of references to one in which a new
cultivar was mentioned thus enabled a direct search
by that cultivar name. In some cases, more searching
unearthed subsequent reference to this cultivar being
removed from the market. Nonetheless, some studies
indicate ongoing breeding interest in some species
(e.g. kikuyu and P. coloratum), which may yield new
cultivars in the future.

» For some species, many cultivars were mentioned.
This is indicated in the tables below by the numbers
noted in particular sources along with some cultivar
names. This was interpreted as an indication
of relatively high material availability; further
investigation into cultivars is recommended if these
species are selected for trials (e.g. Bermuda grass).

* Most material previously screened in Northland
appears to have consisted of germplasm accessions
rather than named cultivars — i.e. the material was
not selected for agronomic performance. Cultivars
of these species are probably worth re-evaluating. In
addition, some of the Northland evaluations were 40-
50 years ago — climatic conditions now will be quite
different to when these species, or cultivars if they
are still available, were originally screened.

Some comments on particular species

o Cenchrus clandestinus (kikuyu)

Only one relatively recent cultivar of kikuyu was

identified, Acacia Plateau from Australia. This was

also the newest cultivar mentioned in several recent

Australian papers (Fraser et al. 2017; Fulkerson et al.

2021), in which the cultivar Whittet (released in 1970)

was often used to compare germplasm. Fraser et al.

(2017) states “Whittet is still the dominant pasture seed
cultivar sold in Australia 47 years after registration”.
One South African seed company website also notes
that Whittet is the most common kikuyu cultivar in
South Africa. However, various studies indicate there
is interest in, and work on, the potential and breeding
(including genetic diversity) of kikuyu in Australia
(Fraser et al. 2017; Fulkerson et al. 2021; Lowe et al.
2010; Morris 2009), and a new cultivar “Fulkerson”
was released commercially in 2023 (B. Fulkerson pers.
comm).
* Chloris gayana (Rhodes grass)
Tropicalforages.info lists 35 cultivars — dates of release
or granting of Plant Breeders’ Rights (PBR) range from
1901-2011, but not all are dated. There have been quite
a few cultivars released relatively recently for Australia,
and others with PBRs granted but it’s not clear if these
are commercially available. A number of these newer
Australian cultivars have been selected specifically for
saline tolerance. The Western Australia Department
of Primary Industries and Regional Development
separates the Rhodes grass cultivars into diploid and
tetraploid types — the former being of subtropical origin
and described as more robust (higher frost, salt and
drought tolerance) and the latter being ‘giant’ types
from tropical regions. These distinctions would need to
be considered in any cultivar selection for evaluation
in Northland.
* Cynodon dactylon (Bermuda grass)
A relatively large number of cultivars, or ‘varieties’,
are mentioned in results from online searches which
also suggests there has been, and continues to be,
ongoing effort in breeding of Bermuda grass. A detailed
inventory of cultivars should be developed contingent
on the selection of the species for further evaluation
in Northland. Some key points to consider when
investigating cultivars:

e Bermuda grass cultivars or varieties are seeded
or vegetative. Presumably seeded types would be
preferred for importation and use in Northland, but
any differences in general characteristics between the
two types may need to be determined.

* Bermuda grass is commonly used for turf — general
sources of information don’t always state whether
cultivars are for turf or forage, so turf types would
need to be filtered out. Some varieties are described
as used for both purposes, or were developed for turf
but are also used for forage.

* Seeded Bermuda grass is also sold in blends of
different cultivars, so this was another factor to
consider for Northland. Some sources lack clarity
regarding whether seed offerings represent single
cultivars or cultivar mixtures.

* Panicum coloratum (blue panic grass, klein grass)

In the literature, P. coloratum is separated into two
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varieties — var. makarikariense and var. coloratum —
although these are no longer separated taxonomically.
Very few recent cultivars of either variety were found,
although some older cultivars still seem to be in use.
However, there are numerous publications in the
scientific literature on genetic diversity, characteristics
and breeding which suggests there is current effort
on improvement of this species, particularly in South
America (e.g. Armando et al. 2015; Burgos et al. 2018;
Giordano et al. 2013; Lifschitz et al. 2022; Pittaro et
al. 2021).

* Paspalum spp. (paspalum)

A review of the Paspalum genus by Acuna et al.
(2019) found around 94 cultivars developed from eight
species. Fifteen paspalum species have been trialled
in Northland, though for most of these only a few
accessions were tested. Eleven of these species do not
have any cultivars noted by Acuia et al. (2019) (and
eight are not recorded by MPI), so were not included.
The remaining four species, plus two others that were
identified from tropicalforages.info, have had some
cultivar development and were included in the tables
below. However, references were found to indicate that
two of these were not commercially available. Three of
these species are permitted by MPI and three were not
recorded.

Subtropical legumes

Nearly 50 legume species have been previously trialled
in Northland — including temperate and subtropical
accessions. With the addition of the species identified
from tropicalforages.info, over 90 legume taxa were
considered. The initial approach has been to focus
on those that are permitted by MPI — even with some
restrictions.

Of the permitted species, the Green list identified
five species, four of which have been tested before
in Northland and appear worthy of re-evaluation
(Appendix 4). The Orange list contains a further fourteen
species (Appendix 5) that may have some potential but
have some attributes that may make them less attractive
(e.g. relatively lower palatability, nutritive value,
requirement for soil moisture, vegetative propagation,
weed potential, etc.).

A group of 13 species — most of which have been
previously trialled in Northland and are permitted by
MPI — were considered to have low (or no) potential
for Northland in the future for a range of reasons
(Appendix 6a). A further group of 61 species — some
of which have been previously trialled in Northland but
are either not recorded or restricted by MPI (Appendix
6b). More research into some of the species that are not
recorded could be warranted in the future.

Breeding activity, cultivar availability and rhizobium
considerations

Searches for cultivars suggested there has been very
little current effort in breeding subtropical legumes,
even less than for C4 grasses. In addition, seed company
websites do not always list cultivars or species under
scientific names, so care was required when interpreting
these listings. Obtaining trial volumes of seeds for some
species may not be easy.

Early cycles of evaluation could be done using repeated
low levels of nitrogen fertiliser, with specific rhizobium
requirements of any promising species being addressed
in later work to reduce initial financial, regulatory and
technical costs and delays.

Summary and priority actions

1. The highest priority species for evaluation have
mostly been previously trialled in Northland and
are currently permitted by MPI, though some import
conditions may apply. Initial focus should be on the
ten High Priority species (Table 1) and the further six
that warrant further consideration (Table 2). Other
candidates worthy of consideration may be contained
in the Green lists (Appendices 1, 4) and perhaps in
the Orange Lists (Appendices 2, 4). Species selection
may be constrained by cultivar availability and
sourcing options.

2. Consultation with plant breeders and industry
stakeholders is recommended to validate the
candidate list and ensure comprehensive species
coverage.

3. The regulatory situation for species that have been
evaluated in Northland before but are currently not
recorded by MPI (and therefore do not make the
Green or Orange lists) should be investigated. Few
species in this category are likely to be of interest.

4. Wider discussion and further investigation may be
warranted into a few other species that have been
trialled in Northland before but have an MPI status
of “requires assessment”.

5. Red list species (Appendices 3a-c, 6a-b) should only
be considered once points above are completed.
There may be few (or no) species of interest here.

6. Any further investigation into species should include
assessment of pest issues, weed potential and
companion species (both grasses and legumes). This
includes species permitted by MPI but not yet widely
adopted in New Zealand agriculture. Some of the
species identified by tropicalforages.info, including
some which are widely cultivated such as Bermuda
grass and buffel grass, are noted for weed potential.
Note: some species identified in this section have
also been identified as sleeper weeds (e.g. Rhodes
grass; Buddenhagen and Ngow 2025).
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7. Assess the viability and strategic value of C4 grasses
that require vegetative propagation. There is much
greater difficulty for establishment compared with
seed and this, along with any required changes
in equipment and practices, needs to be weighed
up against potential (and currently unknown)
performance benefits. The latter could include
consideration of new cultivar development. Nursery
stock of Cynodon dactylon and Hemarthria altissima
is listed by MPI as ‘requires assessment’; clarification
of these requirements is needed — for example this
would include the development of new import health
standards. This is particularly true in the case of
H. altissima, as there are well established remnant
populations in Northland (A. McCahon pers. comm.)
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Table 1 High priority candidate C4 grasses and legume species.

Species Cultivars Notes

Grasses:

Cenchrus clandestinus (kikuyu) 2-3 cultivars
Fulkerson Commerecially available from 2023.
Acacia Plateau
Whittet Older cultivar for control.

Chloris gayana (Rhodes grass) 4-5 cultivars

— diploid cultivars (subtropical origin) Finecut Bred from Katambora (1998).

Endura and/or Tolgar
Santana INTA Peman

Barenbrug Australia website.
May need to source from Argentina (2012).

Katambora Older cultivar for control.
Panicum coloratum 2 cultivars
Bambatsi Older, only commercial cultivar until recently.

Kapivera INTA

More recent cultivar (2018) from Argentina, if it can
be sourced.

Hemarthria altissima

2 cultivars
Kenhy
Gibtuck

More recent (2014) tetraploid cultivars, which are
crosses of older cultivars. Vegetative establishment
— as nursery stock it “requires assessment” by MPI.

Paspalum dilatatum

2-3 cultivars listed in Acufia et al 2019

If these can be sourced.

Legumes:

Clitoria ternatea (Butterfly pea) Milgarra 1991
Lablab purpureus (Lablab) 2-3 cultivars
Rongai and Highworth Older cultivars.
Sustain LS? Listed on Barenbrug Australia website as Dolichos
lablab.
Desmodium intortum Greenleaf The only cultivar available (1964).
(Greenleaf desmodium)
Coronilla varia (Crown vetch) Penngift Still seems to be the only cultivar.
Lotus pedunculatus E-Tanin Recent cultivar. If commercially available.

Table2  Candidate C4 grass and legume species (or cultivars) that warrant further consideration.

Species Cultivars Notes
Grasses:
Cenchrus ciliaris (buffel grass) 2-3 cultivars Permitted by MPI but noted in some sources as

potentially invasive — weed assessment should be
conducted. There are a number of relatively recent
cultivars from which several could be selected, de-
pending on availability.

Cynodon dactylon (Bermuda grass)

Numerous seeded cultivars
blends — research these further to ID

and select several.

Tifton 85

Sources also have notes on weed potential so it
would be wise to assess and understand this prior
to evaluation.

Vegetative type — need to check with MPI for import
requirements.

Chloris gayana (Rhodes grass)

— tetraploid cultivars (tropical origin)

Select 2-3 cultivars — at least 2 recent

and 1 older were found.

Panicum coloratum

var. coloratum cultivars

If can be sourced.

Legumes:
Pueraria montana

var. montana (syn. Neonotonia wightii)

(perennial soybean)

1 or 2 cultivars depending on avail-

ability.

Allowed by MPI, but sources note weedy potential
— this should be assessed first. tropicalforages.info
also comments it can initially cause meat taint.

Listia bainesii (formerly Lotononis

bainesii)

Miles
INIA Glencoe

Older cultivar.

Recent cultivar.

Some sources note this species can cause milk taint
— more research is required into this before deciding
to evaluate, or plots should only be mown.
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https://research.csiro.au/cultivars/grasses/
https://research.csiro.au/cultivars/grasses/
https://www.agricol.co.za/agricol-products/blue-buffalograss/
https://www.agricol.co.za/agricol-products/blue-buffalograss/
https://peman.com.ar/es/productos/buffel-grass
https://peman.com.ar/es/productos/buffel-grass
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/lakota.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/lakota.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/lakota.htm
https://pogueagri.com/buffelgrass-pecos-brand/
https://pogueagri.com/buffelgrass-pecos-brand/
https://peman.com.ar/es/productos/pecos
https://peman.com.ar/es/productos/pecos
https://pogueagri.com/buffelgrass-laredo-brand/
https://pogueagri.com/buffelgrass-laredo-brand/
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https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/whittet.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/whittet.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/whittet.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/breakwell.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/breakwell.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/breakwell.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/crofts.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/crofts.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/crofts.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/noonan.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/noonan.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/noonan.pdf
https://www.seedforce.com.au/product/sf-acacia-plateau
https://www.seedforce.com.au/product/sf-acacia-plateau
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/pioneer.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/pioneer.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/pioneer.pdf
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/katambora-rhodes-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/katambora-rhodes-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/katambora-rhodes-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/katambora-rhodes-grass
https://barenbrug.com.au/international/international-products/tropical-grasses/katambora.htm
https://barenbrug.com.au/international/international-products/tropical-grasses/katambora.htm
https://barenbrug.com.au/international/international-products/tropical-grasses/katambora.htm
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/katambora.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/katambora.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/katambora.pdf
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https://irwinhunter.com.au/product/callide-rhodes-grass/
https://irwinhunter.com.au/product/callide-rhodes-grass/
https://irp.cdn-website.com/6e9dac5e/files/uploaded/Callide%20Rhodes%20grass%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/Callide%20Rhodes%20grass%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/Callide%20Rhodes%20grass%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/Callide%20Rhodes%20grass%20Fact%20sheet.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/callide.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/callide.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/callide.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/samford.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/samford.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/samford.pdf
https://irwinhunter.com.au/product/finecut-rhodes-grass/
https://irwinhunter.com.au/product/finecut-rhodes-grass/
https://irwinhunter.com.au/product/reclaimer-rhodes-grass/
https://irwinhunter.com.au/product/reclaimer-rhodes-grass/
https://irp.cdn-website.com/6e9dac5e/files/uploaded/RECLAIMER%20Rhodes%20grass%20%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/RECLAIMER%20Rhodes%20grass%20%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/RECLAIMER%20Rhodes%20grass%20%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/RECLAIMER%20Rhodes%20grass%20%20Fact%20sheet.pdf
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https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/endura-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/endura-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/endura-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/endura-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/mariner-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/mariner-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/mariner-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/mariner-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/tolgar-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/tolgar-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/tolgar-rhodes-grass.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-grasses/tolgar-rhodes-grass.htm
https://inta.gob.ar/variedades/epica-inta%E2%80%93peman
https://inta.gob.ar/variedades/epica-inta%E2%80%93peman
https://peman.com.ar/en/products/%C3%A9pica-inta-pem%C3%A1n%C2%AE
https://peman.com.ar/en/products/%C3%A9pica-inta-pem%C3%A1n%C2%AE
https://peman.com.ar/en/products/%C3%A9pica-inta-pem%C3%A1n%C2%AE
https://irp.cdn-website.com/6e9dac5e/files/uploaded/EPICA%20Rhodes%20grass%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/EPICA%20Rhodes%20grass%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/EPICA%20Rhodes%20grass%20Fact%20sheet.pdf
https://irp.cdn-website.com/6e9dac5e/files/uploaded/EPICA%20Rhodes%20grass%20Fact%20sheet.pdf
https://peman.com.ar/en/products/santana-inta-pem%C3%A1n%C2%AE
https://peman.com.ar/en/products/santana-inta-pem%C3%A1n%C2%AE
https://peman.com.ar/en/products/santana-inta-pem%C3%A1n%C2%AE
https://inta.gob.ar/variedades/santana-inta-peman
https://inta.gob.ar/variedades/santana-inta-peman
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https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/jarra-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/jarra-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/jarra-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/jarra-grass
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/jarra-grass
https://industry.nt.gov.au/__data/assets/pdf_file/0020/233219/740.pdf
https://industry.nt.gov.au/__data/assets/pdf_file/0020/233219/740.pdf
https://industry.nt.gov.au/__data/assets/pdf_file/0020/233219/740.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/arnhem.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/arnhem.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/arnhem.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/arnhem.pdf
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Appendix 3¢ C4 grass species that are considered unlikely to have future potential for Northland and have not been trialled
in Northland. They are not recorded by MPI and would require a formal assessment process (“Red list”).

Name Synonym Notes

Bothriochloa insculpta Tropicalforages.info lists 3 cultivars — all from Australia (1978, 1989, 2004).
Tropicalforages.info lists 6 cultivars — all from USA (1937-1987). Limitations include

Bothriochloa ischaemum “adverse effect on biodiversity”.

Bothriochloa pertusa Tropicalforages.info lists 7 cultivars — one from India, six from Australia (most of latter of

unknown origin). Limitations include “invasive with weed potential”.

Cynodon plectostachyus Tropicalforages.info notes giant types of Cynodon look very similar and so there has been
a lot of taxonomic confusion — therefore treats 3 species of Cynodon in one factsheet.
States no cultivars released of C. plectostachyus.

Dichanthium annulatum Tropicalforages.info lists 4 cultivars (1944, 1954, 1961, 1981) from USA and India, and
lists a number of promising accessions mostly selected, or collected, in India.

Dichanthium aristatum Tropicalforages.info lists 5 cultivars — only four are dated, with the most recent being 1981
and 1995 (Australia — “suppresses Chloris gayana under heavy grazing”).

Dichanthium caricosum Tropicalforages.info only lists one cultivar of unknown origin, but commercially available in
Paraguay and northern Argentina. Two promising accessions mentioned.

Tropicalforages.info only lists one cultivar. Released in Australia in 2006 (Scatta).

Dichanthium sericeum Limitations include “declines under heavy grazing”.

Digitaria didactyla Tropicalforages.info states D. swazilandensis is very similar to D. didactyla so is
considered as a synonym by some.

Digitaria swazilandensis See comments above for D. didactyla.

Megathryrusus maximus Assume this would be “Prohibited” by MPI as it contains M. maximus. Group with

Xx M. infestus characteristics intermediate to the two species, but some class them as a type within M.

maximus. Tropicalforages.info lists three cultivars — several seem to be used selected, or
used, in very specific types of environments or geographic locations.

Tropicalforages.info lists two cultivars — however states one of these is “considered to be
Panicum trichocladum M. maximus in Brazil”

Paspalum guenoarum Tropicalforages.info lists 11 cultivars, mostly released in South America. Most of these
have no date given or are from pre-1980’s. A number of promising accessions are listed.
The review by Acufa et al. 2019 lists four cultivars, three of which are not in
Tropicalforages.info.

Setaria incrassate Tropicalforages.info only lists one cultivar (Australia, 1977), with no promising accessions.
Tropicalforages.info lists 11 cultivars (8 released in the 2000’s), all from the USA.
Tripsacum dactyloides Limitations include “difficult to establish”.
Semi aquatic. Tropicalforages.info — no cultivars released. Limitations include
Urochloa arrecta photosensitisation and nitrate toxicity.
Urochloa mutica Semi aquatic. Tropicalforages.info lists four cultivars (Brazil, DRC, Cuba). Limitations

include “possible oxalate problems with horses”.

Urochloa dictyoneura Urochloa Tropicalforages.info does not contain U. dictyoneura, but it does contain U. humidicola

humidicola  (with the synonym of Brachiaria dictyoneura) which lists U. dictyoneura as a similar
species. Tropicalforages.info lists one cultivar of U. humidicola from Brazil (2013) and two
groups of cultivars which each seem to be for plant introductions under different names.
Several Australian seed company websites list a few cultivars under U. humidicola or just
as “Humidicola” (not clear if the latter is actually U. humidicola).
https://progressiveseeds.com.au/humidicola/
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/humidicola
Lots of limitations listed.

Urochloa trichopus Urochloa Tropicalforages.info lists a few cultivars released in Australia under U. mosambicensis
mosambi- (including one in 2010), and humerous promising accessions.
censis https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/nixon.pdf

https://progressiveseeds.com.au/saraji-sabigrass/

Urochloa oligotricha Tropicalforages.info lists no cultivars released, but some promising accessions in
Queensland.



https://progressiveseeds.com.au/humidicola/
https://www.pggwrightsonseeds.com.au/seeds/tropical/common-grasses/humidicola
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/nixon.pdf
https://progressiveseeds.com.au/saraji-sabigrass/
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https://progressiveseeds.com.au/greenleaf-desmodium/
https://progressiveseeds.com.au/greenleaf-desmodium/
https://progressiveseeds.com.au/greenleaf-desmodium/
https://keys.lucidcentral.org/keys/v3/pastures/Html/Greenleaf_desmodium.htm
https://keys.lucidcentral.org/keys/v3/pastures/Html/Greenleaf_desmodium.htm
https://progressiveseeds.com.au/glycine/
https://progressiveseeds.com.au/glycine/
https://keys.lucidcentral.org/keys/v3/pastures/Html/Glycine.htm
https://keys.lucidcentral.org/keys/v3/pastures/Html/Glycine.htm
https://tropicalforages.info/text/entities/neonotonia_wightii.htm?zoom_highlight=neonotonia
https://tropicalforages.info/text/entities/neonotonia_wightii.htm?zoom_highlight=neonotonia
https://tropicalforages.info/text/entities/neonotonia_wightii.htm?zoom_highlight=neonotonia
https://tropicalforages.info/text/entities/lotus_uliginosus.htm
https://keys.lucidcentral.org/keys/v3/pastures/Html/Greater_lotus.htm
http://www.inia.org.uy/sitios/lnl/vol34/grant.pdf
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https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/LUX97_Lotus_uliginosus.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/LUX97_Lotus_uliginosus.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/LUX97_Lotus_uliginosus.pdf
https://www.specseed.co.nz/portfolio-item/clover/
https://www.specseed.co.nz/portfolio-item/clover/
https://www.specseed.co.nz/portfolio-item/clover/
https://pasturas.inia.org.uy/catalogo/index.php?id=119
https://pasturas.inia.org.uy/catalogo/index.php?id=119
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/sharnae.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/sharnae.pdf
https://wesco.co.nz/products/clovers/other-clovers/berseem-clover-gold-strike/
https://wesco.co.nz/products/clovers/other-clovers/berseem-clover-gold-strike/
https://wesco.co.nz/products/clovers/other-clovers/berseem-clover-gold-strike/
https://wesco.co.nz/products/clovers/other-clovers/berseem-clover-gold-strike/
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https://b-and-t-world-seeds.com/cartall.asp?species=Clitoria%20ternatea%20v%20Milgarra%20Pelleted%20Seed&sref=582
https://b-and-t-world-seeds.com/cartall.asp?species=Clitoria%20ternatea%20v%20Milgarra%20Pelleted%20Seed&sref=582
https://b-and-t-world-seeds.com/cartall.asp?species=Clitoria%20ternatea%20v%20Milgarra%20Pelleted%20Seed&sref=582
https://b-and-t-world-seeds.com/cartall.asp?species=Clitoria%20ternatea%20v%20Milgarra%20Pelleted%20Seed&sref=582
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/milgarra.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/milgarra.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/milgarra.pdf
https://keys.lucidcentral.org/keys/v3/pastures/Html/Butterfly_pea.htm
https://keys.lucidcentral.org/keys/v3/pastures/Html/Butterfly_pea.htm
https://futurebeef.com.au/wp-content/uploads/2011/09/Butterfly_pea_book.pdf
https://futurebeef.com.au/wp-content/uploads/2011/09/Butterfly_pea_book.pdf
https://keys.lucidcentral.org/keys/v3/pastures/Html/Silverleaf_desmodium.htm
https://keys.lucidcentral.org/keys/v3/pastures/Html/Silverleaf_desmodium.htm
https://keys.lucidcentral.org/keys/v3/pastures/Html/Silverleaf_desmodium.htm
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/highworth.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/highworth.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/highworth.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/rongai.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/rongai.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/rongai.pdf
https://progressiveseeds.com.au/lablab/
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-legumes/sustain-ls%C2%AE.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-legumes/sustain-ls%C2%AE.htm
https://barenbrug.com.au/forage-pasture/tropical-2/tropical-legumes/sustain-ls%C2%AE.htm
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/paraggio.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/paraggio.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/paraggio.pdf
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https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/sephi.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/sephi.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/sephi.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/parabinga.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/parabinga.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/parabinga.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/caliph.pdf
https://research.csiro.au/cultivars/wp-content/uploads/sites/162/2017/03/caliph.pdf
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Nichols et al. C4 grasses and subtropical lequmes for a future Northland

Appendix 6a Legume species that are permitted by MPI but considered unlikely to have future potential for Northland. Most
have been trialled in Northland before. (“Red list”).
Name Synonym Trialled in Northland before?

Desmodium varians
Glycine max

Glycine ussuriensis
Indigofera pseudo-tinctoria
Sesbania sesban
Trifolium neglectum
Trifolium procumbens
Trifolium rueppellianum
Trifolium squamosum
Trifolium tembense
Trifolium usambarense
Vicia villosa

Vigna sinensis

Now Glycine max subsp. soja

Now I. bungeana

Now Trifolium repens subsp. repens

Now T. micranthum

Now V. unguiculata subsp. unguiculata

Rumball and Lambert 1980, Table 1

Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 1

Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 1
Rumball and Lambert 1980, Table 2
Goold and McMeikan 1980

Accession numbers/identifiers listed where available see Rumball & Lambert 1980

Appendix 6b Legume species that either not recorded or prohibited by MPI and would require a formal assessment process
(“Red list”). Some have been trialled in Northland before.
Name Synonym Trialled in Northland before?

Aeschynomene americana
Aeschynomene villosa
Alysicarpus monilifer
Alysicarpus rugosus
Alysicarpus vaginalis
Arachis glabrata

Arachis paraguariensis
Arachis pintoi

Centrosema mole
Chamaecrista Pilosa

Chamaecrista rotundifolia (entry prohibited)

Desmanthus bicornutus
Desmanthus glandulosus
Desmanthus leptophyllus

Desmanthus pernambucanus

Desmanthus pubescens
Desmanthus tatuhyensis
Desmanthus virgatus
Desmodium batocaulon
Desmodium canadense
Desmodium canum
Desmodium dillenii
Desmodium gyroides
Desmodium incanum
Dolichos axillaris

Grona heterocarpos subsp. heterocarpa

Grona trifloral
Lespedeza cuneata

Now D. incanum

Now D. perplexum

Now D. canum

Now Macrotyloma axillare
Now Grona heterocarpos

CPI 12346
In 1010

CPI 18006
In 1009, 976
CP1 13379

unknown

In 1038, 1040



Name Synonym Trialled in Northland before?

Lespedeza stipulacea Now Kummerowia stipulacea In 1039
Lespedeza striata Now Kummerowia striata In 1037
Macroptilium atropurpureum Siratro

Macroptilium bracteatum
Macroptilium lathyroides
Macrotyloma axillare

Phaseolus lathyroides Now Macroptilium lathyroides Murray
Pueraria montana var. lobata

Pueraria phaseoloides Now Neustanthus phaseoloides unknown
Pueraria triloba Now Pueraria montana var. lobata In 1046
Stylosanthes fruticosa

Stylosanthes gracilis Now S. guianensis var. gracilis CP1 11490-1, 11493
Stylosanthes guianensis var. gracilis Now S. gracilis

Stylosanthes guianensis var. guianensis

Stylosanthes guianensis var. intermedia Now Stylosanthes montevidensis

Stylosanthes guianenis In 975
Stylosanthes humilis unknown

Stylosanthes scabra
Stylosanthes seabrana
Teramnus labialis

Teramnus uncinatus In 1035
Vicia amoena In 1042
Vicia nipponica In 1041
Vicia unijuga In 1043
Vigna hosei

Vigna luteola unknown
Vigna marina CP1 21347
Vigna oblongifolia unknown
Vigna parkeri

Vigna parviflora Now V. oblongifolia var. parviflora In 1034
Vigna schimperi unknown

Vigna trilobata
Vigna vexillata unknown






