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Abstract
Woody vegetation can provide numerous benefits on-
farm, such as shade and shelter for livestock, erosion 
control, livestock forage, vista enhancement and fodder 
for honeybees and other pollinators. Research on woody 
species for forage has occurred in the South Island 
and in the central and lower North Island for exotic 
species such as tagasaste, saltbush, poplar and willow. 
We located no information on woody forages for 
Northland. This review identifies woody forage species 
with potential for use in Northland’s pastoral systems, 
drawing on New Zealand and international literature. 
Ten candidate species were selected, including 
leucaena, tagasaste, saltbush, and others, based on 
drought tolerance, nutritional traits, and adaptability. 
Although not woody, bananas were also included due to 
their potential as a forage crop, particularly on effluent 
treatment areas. The findings highlight the need for 
regional trials to evaluate establishment, management, 
and livestock responses.
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Introduction
On New Zealand farms, woody forages are best thought 
of as an addition to pasture rather than as a replacement 
and sole diet. Pastures are generally of higher nutritive 
value than the woody forages. However, shrubs and 
trees can provide valuable forage when pasture growth 
is inadequate or of poor quality such as during a drought 
or at the end of winter/early spring when pasture 
growth is slow. The woody legumes have the advantage 
of nitrogen (N) fixation, so less fertiliser is required, 
and having their own source of N enables them to stay 
greener in a drought. 

Woody vegetation can provide numerous benefits 
on-farm, such as provision of timber, shade and shelter 
for livestock, erosion control, livestock forage, vista 
enhancement and fodder for honeybees and other 
pollinators (Pollock 1986; Wills et al. 1990; Butz Huryn 
1995; Hawke & Dodd 2003; Papanastasis et al. 2008; 
Swaffield & McWilliam 2013). Research on woody 
species for forage has been done in the South Island 
and in the central and lower North Island for exotic 
species such as tagasaste (Cytisus proliferus), saltbush 
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(Atriplex halimus), poplar (Populus spp.) and willow 
(Salix spp.) (Townsend & Radcliffe 1990; Wills & 
Begg 1992; Douglas et al. 2003; Charlton 2007; Tozer 
et al. 2023b; Tozer et al. 2023a). However, we could 
find no information on research on woody forages in 
Northland.

There has also been very little research on the 
suitability of native species as woody forages, although 
species such as mirror bush/Taupata (Coprosma 
repens), Karamu (Coprosma robusta), Cabbage tree/
ti kouka (Cordyline australis), Karaka (Corynocarpus 
laevigatus), broadleaf/kapuka (Griselinia littoralis), 
lacebark/houhere (Hoheria populnea), whitey wood/
mahoe (Melicytus ramiflorus), and Karo (Pittosporum 
crassifolium) may be suitable for livestock forage 
(Tozer et al. 2021a; Wangui et al. 2024). However, 
before any of these native species are trialled as 
potential forages, they will need to be screened for 
compounds that might compromise animal health or 
cause off-flavours in products. 

Recent investigation into banana plants as a perennial 
crop for cattle feed has shown promising results in 
the region (Rennie 2021). Banana could be a low N, 
high carbohydrate summer green feed with potential 
to complement Northland pasture systems and play 
a part in effluent recycling on dairy farms. Bananas 
require high amounts of N and potassium and have 
been estimated to grow 15 to 20 t DM/ha total biomass 
accumulation as a permanent summer crop. Tropical 
and subtropical banana production shows significantly 
higher DM production for further potential in a warming 
climate (Watts et al. 2023). Research is required on 
nutrient cycling, grazing/harvesting management and 
feeding systems utilising bananas.

This paper identifies and reviews candidate woody 
forage species for Northland, drawing on both New 
Zealand and international research. The objective is to 
inform future on-farm trials and integration strategies 
for woody forages in pasture systems.

Methods and Results
The New Zealand and overseas literature were searched 
to identify woody forage species that might have utility 
under current Northland climates. Ten species were 
selected as potential candidates for field testing, based 
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on prior evidence that they are palatable and not toxic 
for livestock, are present in New Zealand with easily 
accessible seed (either in New Zealand or in Australia 
with only basic biosecurity import requirements), 
and are suitable for growing in Northland based on 
their environmental tolerances. While bananas are 
not woody species, they were included in this review 
due to their potential forage value and suitability for 
integration into effluent management systems in 
Northland. The production potential, problematic 
issues, establishment processes, management methods 
and growing conditions tolerances for each species are 
summarised in Table 1.

Discussion
Establishing woody forages in pastures is often difficult 
from seed. Firstly, many of the species produce seeds 
with a hard seed coat which results in low germination 
unless they are scarified. For example, to establish 
tagasaste from seed, it is recommended that seeds be 
placed in boiling water which is then removed from 
the heat source and allowed to cool overnight. This 
promotes cracking (physical scarification) of the seed 
coat, allowing water to be absorbed with consequent 
swelling of the seeds. The swollen seeds are then sown 
into root tubes. 

Secondly, woody species grow much more slowly 
than herbaceous species and are very vulnerable to 
competition during establishment. Transplanting 
seedlings of woody forages rather than sowing seed is 
much more likely to result in successful establishment. 
Competing pasture species, such as kikuyu, must be 
controlled during establishment. There may also be 
some benefit in pruning the seedlings to develop a 
multi-stemmed shrub to reduce the risk of irreparable 
damage from livestock to a single leader growth form.

Reducing competition from pasture species during 
establishment may involve using weed-mats at the 
time of planting, release chemicals and / or grazing 
livestock. Grazing livestock must be managed to 
prevent ring-barking and severe damage. Pest animals, 
such as rabbits, hares, goats, possums, pigs and deer, 
can also damage seedlings. Provided the woody forages 
are afforded some protection from grazing, sheep can 
be used with care to graze the surrounding pasture.

Once the woody forages are a few years old, they 
can be grazed intermittently for short intervals by sheep 
or cattle, but always with care to avoid damage to the 
main stem. Woody forages can be incorporated into 
farm systems in a variety of ways:
•	 as wide-spaced trees
•	 in stands for direct browse
•	 a feed bank from which leafy branches can be cut and 

carried to the livestock or cut and dropped and fed in 
the vicinity of the parent plants. This may be a good 

option on areas of the farm where direct access by 
stock is not practical.

•	 a multi-purpose system in which trees or pods can be 
browsed but also grown on for timber as is the case 
for honey locust (Papanastasis et al. 2008).

Many woody forages – particularly tropical shrub 
legumes (Beauchemin et al. 2008) contain phenolic 
compounds such as condensed tannins (CT). These 
compounds have potential anthelmintic properties 
which may reduce the requirement for drenching (e.g., 
willow, Diaz Lira et al. 2008), but this depends partly 
on the CT concentration and individual CT chemistry. 
Higher-growing woody forages also have negligible 
or no parasitic worm egg populations. Condensed 
tannins present in low concentrations (such as occurs in 
saltbush (e.g., 2-4% of DM)) can increase the absorption 
of amino acids in grazing stock. Conversely, when 
present in high levels (4-10% of DM), CT can reduce 
palatability, voluntary intake of forage, digestibility of 
the forage, and the availability of protein (Honeysett 
2004). Woody forages containing CT can also reduce 
methane emissions which is a potentially valuable 
additional benefit (Beauchemin et al. 2008). Research 
is required to determine the optimal content of CT-
containing woody forages in livestock diets to balance 
the methane-reducing benefits with the potential intake 
and digestibility penalties.

Some woody forages such as Leucaena produce 
chemical compounds like mimosine. This compound 
can cause loss of hair and liveweight in grazing stock. 
Gradual introduction of stock to Leucaena allows the 
animals to adapt to the compound and avoid adverse 
reactions (Dalzell et al. 2012).

Both Leucaena and tagasaste have become problem 
weeds in some overseas locations, including in some 
Australian environments (Paynter et al. 2003; Sharma 
et al. 2022). The weed potential for both species in 
Northland is uncertain. It would be prudent not to plant 
Leucaena near any waterways as it has become weedy 
in riparian areas in some countries (Walton 2003). For 
tagasaste, planting should be avoided near shingle 
riverbeds where grazing pressure may not be adequate 
to control the plants.

Recommendations
Based on the information summarised in Table 1, we 
suggest that the best potential woody forages for on-
farm trials in Northland are: (i) tagasaste, (ii) saltbush, 
(iii) golden wattle, (iv) hairy canary clover, (v) Robinia 
and vi) hybrid willow. Bananas also merit further 
investigation, especially on effluent disposal sites. 
All these species can be sourced in New Zealand, 
most of them are available as seedlings and there 
are scientists / rural professionals who have worked 
with these forages and can provide advice on their 

Journal of New Zealand Grasslands 87:    51-60    (2025)



53

establishment and management. Basic research on 
optimal establishment and management techniques for 
Northland farming systems is required. For example, 
determining the optimal age and size for transplanting, 
different methods to protect them from ring-barking 
(e.g., individual tree guards or clumps and types 
of fencing), weed control (especially kikuyu), pest 
control (hares, rabbits, possums, goats, deer), and 
how to manage them for grazing. Basic information is 
lacking on how often and to what extent they should 
be grazed and their production potential for Northland 
pasture-woody forage systems. Enablers and barriers to 
adoption should also be ascertained to understand what 
support landowners need in establishing and growing 
these woody forages.
In summary, woody forages offer a promising strategy 
to build resilience in Northland’s pasture systems, 
particularly in the face of climate variability. However, 
local research is needed to refine establishment 
practices, evaluate grazing strategies, and ensure these 
species fit within practical farm systems.
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