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Forage shrubs for the South Island dry hill country:
1. A triplex halimus L. (Mediterranean satbush)

B.J. WILLS,' JS.C. BEGG, and M. BROSNAN?

Abgtract

As an essentia ingredient in the development of
the South Idand’'s dry hill country, shrubs have
a vitd role in the amdlioration of extreme
climatic effects, gully erosion control and in the
provision of stock forage. Trials have been
conducted in the South Island over the past 20
years, culminating in the establishment of farm
scale plantings of Atriplex halimus
(Mediterranean  saltbush)  on  “Riverside’
(Mike Brosnan), Hakataramea, in 1985. Some
20+ ha of saltbush “forage banks’ now exist
on this property. The selection of Atriplex
species adapted to the dry, cold hill country in
the South Idland is briefly described together
with establishment and grazing management
techniques appropriate to farm scale plantings
of forage banks. These have been developed on
exposed, sunny faces which, in the past, were
low priority areas for pastora development.
The climatic adaptability, the--preferred- soil
types and nutrient status, the management and
the conservation values of Atriplex halimus as a
forage plant are discussed. This is directed at
stimulating further integration of forage banks
into farming systems appropriate to semi-arid
conditions. Planting normally unproductive
dryland site with forage shrubs, in combination
with other drought tolerant pasture plants, is
seen as an important step in the development of
successful farming strategy suited to these
environments. The postive and practicdl  results
redised to date a Riversde need to be
developed on other South Idand dryland
properties as a means of expanding shrub
forage bank plantings over a wider range of
climate and soil types in New Zealand.

Keywords Atriplex halimus, Mediterranean
saltbush, forage banks, nutrition, grazing and
economic analyses, semi-arid climate
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Introduction

The initial emphasis for the shrub evauation
programme, started in the early 1970s by the then
Plant Materials Centre, MOWD, was based on
national concerns for soil conservation and erosion
control. A network of on-farm trial sites was
established throughout the country, in conjunction
with this progranme, into which a wide range of
plants was  introduced. _

Atriplex goeues were among the earliest to be
planted and these were placed at severa sitesin
Otago, Manawatu, Marlborough and the East Coast
(North Is). Later introductions and evaluation
included numerous accessions of the following
ecies.

A triplex: atacamensis, brewerii, cana, canescens*,
confertifolia, coquimbensis, cuneata, halimoides,
halimus* hortensis, lentiformis, leucoclada,
muelleri, nummularia *, nuttallii, obovata,
polycarpa, pseudocampanulata, repanda, robusta,
semibaccata*, dipitata, tridentata, vesicaria.

* = internationdly researched species of which a wide range
of provenances were-evaluated-in-NZ-(see-Methods).

Of thee introdudtions only a fev were found to
be wdl adgted to condtions in New Zedand A
brewerii, ~ canescens, halimus, nummularia and
semibaccata al showed promise but many were
adversely affected by unseasonal frosting or
exhibited poor growth form. A. halimus was the only
secies to Wnd generd  acceptance for trid, and later
lage scde planting.

Because of the obvious association of saltbush
with saline soils, much of the early work
concentrated  on sites  With  this  charecteristic.  Spexific
problem aess such as tunnd gyllied and coastd oils
were dtudied. It was not until the 1980s (Wills 1984)
that real interest was shown in the forage value of
Atriplex in New Zealand. A. halimus iscommonly
exploited for such use in its Mediterranean
homdand, and to a lessr extent in Africa USA and
Audrdia where A. nummularia and A. canesens are
dso  frequently  used.

Good performance of Mediterranean saltbush in
the fidd plus the evident acceptability of it to sock
prompted evaluation for farm scale plantings and a




closer look a the nutriiond vaue of the plant under
New Zealand conditions. A. nummularia and A.
canescens have shown only limited success here,
manly because of ther susceptibility to unseasond
frost and/or their moderate vigour.

Methods

The results discussed are based on randomised,
replicated plantings made at a number of South
Island sites since 1972 involving several hundred
plants of each species. While not all accessions of
each species were evaluated at every site, the
following ae the numbers of accessons hdd for the
most important species. A. canescens=26; A.
numularia = 6, A. halimus = 6; A. semibaccata = 11.

Plant vigour (O-5 scde), plant height, spread and
annual growth (mm), phenology, disease and other
environmental damage effects were assessed
biannually for the plantings. At most sites, a
minimum of 25 plants per accession as 5 replicates
were planted annually, beginning in 1972. Several
difforent Stes and acoessons per spedies were  planted
each year, and at larger sites numbers of plants
established per accession per year often exceeded
250.

Soil andyss reslts ae based on MAF  Quicktest
dandads. Plant minerd andyses were caried out by
the Southland Co-op Phosphate Co Ltd
(Invercargill) and the in vitro digedtibility andyses
were provided by the Animd and Veerinay Sciences
Group, Lincoln College. These analyses were based
on randomly collected samples for each species-site
which were then dried at <40°C and ground to
provide individual sample weights of at least 200 g
for digedtibility testing and 100 g for minerds testing.
For the digedibility <udy, the parameters given are
(D. Poppi, pers. comm.): Metabolic energy = Dry
matter digestibility x 15.7/100 = MIME/Kg DM
¥ Ether extract = Lipid fraction of the plant
o Neutral detergent fibre = Cell wall fraction of the
plant.

Plant  descriptions

As discussed in the introduction, plant selection trids
edtablished that, of the 20 or so saltbush species (and
100 odd accessions) tested since 1972, A. halimus was
the most tolerant of local climatic conditions and
exhibited superior performance at many sites. The
information that follows thus refers to A. halimus
unless other gecdies ae  edficdly  refered  to.

A. halimus is a medium sized, rounded shrub
which, in New Zedand, typicdly grows to about 20
m height and, if not browsed, will spread to similar
dimensions. The leaves (about 40 x 30 mm) are
silvery grey-green, ovate-deltoid in shape and have
prominent  micribs, the lower sufece being speckled
with numerous excrefory glands which hep maintain
the plant’s osmotic balance. Flowers are borne on
termina panicles with the earlier flowering male
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glomerules superior to the female bracteoles.
Fowering occurs in late summer and seed ripens in
mic-lae autumn. Annud growth in the firgd seeson
from planting may exceed 1.0 m on good sites, but
after that it reduces to about 0.25-0.30 m per year.
The leaves, which are quite palatable, are usually
retained during winter although very cold
temperatures (> = 18 “C) may cause some leaf loss.

A. nummufariaissimilar in form but much more
erect (c. 2.5 x 0.5 m). Accessions evaluated to date
have proved to be intdlerant of severe winter frogts
and early spring frosts exceeding about — 10°C,
dthough acceptability of foliage to sock is good. A.
canescens is small statured (to 0.5 m height), has
narrow strap-like leaves and prominent, four-winged
seeds (see PM Handbook 1986). The main
constraints with its use are slow growth, mediocre
establishment and low  pdatability.

Plant establishment and performance

Early results indicated that Mediterranean saltbush
could not be successfully established from open-
rooted or hardwood cuttings. Propagation from
freshly collected and dried seed or by contanerised
cuttings grown from heded, onesesson-old wood, s
recommended.  Direct-drilling trids have been caried
out but with limited success. The seed strike after
drilling is widey reported as being erratic (Nord et al.
1971, IFRES 1984) and the New Zedand gtudion is
little different. However, naturalised seedlings do
occur in some circumstances, notably on sandy-
loamy soils with minima  vegetation-litter  cover.  This
has happened at Olrig, Chatto Ck and, in 1989, at
Riverside downwind from I-year-old shrubs.

For onfam edablishment, containerised plants &
a density of 500 (about §x 5 m spacing) to 1500
(about 1.5 x 4 m spacing) per hectare will provide a
comprehensive “forage bank”. Adequate space
should be left between rows to facilitate stock
movement, but plants within arow may be closely
sgaced & in a hedge Competing vegetation must be
reduced to a minimum by stock or non-residual
chemical means to enhance establishment and early
performance. Old lucerne areas should be sprayed
out before planting with saltbush. Stock should be
excluded until seedlings ae wel edablished.

Dryland pasture plants (e.g. sheep’s burnet,
birdfoot trefoil, chicory, prairie grass, wheatgrass)
may be broadcast or sown between the shrubs to
increase the productivity of these “forage banks’
ad to provide a more comprehensve ground cover.
It should be emphasised tha many of these pedture
plants do not carry bulk greenfeed through the
winter, or for that matter into severe drought
conditions, as wel as does satbush.

Plant performance has been best on soils of a
saline nature (e.g. Chapman and Manorburn brown-
grey earth-BGE-soils) and those with high base
saturation levels, often overlying calcareous parent
rock (e.g. Wetherburn and Otematata BGE soilsin




Table 1 Typicad soil test reactions for saltbush Stes

Site/Sample pH Ca K P MQ Na S
Bendigo-Conroy (Mean of 6 samples) 5.90 4 8 6 14 2 !
Chatto Ck . Leits Beck (1 sample) 5.60 5 9 3 38 20 3
- Manorburn (1 sample) 7.70 10 3 4 59 275 38
Lowburn - rehabilitated soil (1 sample) 7.00 7 1 19 22 42 163
Maase . Maaae (2 samples) 5.40 5 8 9 29 NR 4
Olrig - Leits Beck (2 samples) 6.20 6 8 8 33 14 6
« Manorburn (2 samples) 8.30 14 3 4 165 598 314
Riversde - Otamaata (1 sample) 6.00 10 16 14 34 3 2
« Wetherburn shalow (1 sample) 7.30 26 26 28 3 33 NR
- Wetherburn deeo (1 sample) 7.70 35 17 21 2 22 NR

NR = No Record

the Haka Valley). Rendzina type soils of North
Canterbury and Marlborough should also be well
suited to A. kalimus. Typical mineral analyses from
soils in which saltbush iS growing well ae recorded in
Table 1

Soils from aess where saltbush has not performed
well differ little from the above in pH, Ca K, S or P,
but generdly have much lower Mg and Na levels. The
Mackenzie Basin is one area in whichsaitbush has
not established well on aluvial fans or montane
dopes. High Al levds may be involved but have not
been tested.

Plant peformance over an 8-year period is shown
in Figure 1. The height-soread decressss ae due to
the dieback of terminal flowering stems in late
winter. Annud growth increments are given only for
the autumn assessments.

At Olrig, on an extremely harsh, solonetzic scald
aea, anud DM biomass production from 15 closdy
saced (1 m) plants from three A halimus accessions

over six growing seasons averaged 1400 kg/ha
(+ /- 163 kg/ha) per season (extrapolated to 2000
plantgha). Productivity ranged from a high of 3 170
kg/ha (1988/89) to a low of 580 kg/ha (1986187).

While production has not been measured at
Riversde this condderably more amendble ste has
growth rates more than twice those of the Olrig ste
Production figures of about 40004000 kg/ha from
saltbush ae edimaed for the ldter forage banks to
which can be added the forage value gained from
annual and perennial pasture plants and weeds
accumulated during the growing season. Under
origind  management  methods, these faces were  bare
foo much of the yer and saved a a repostory for
nutrients which camping sheep transferred from the
adjacent flats. Frequent north-west winds then blew
this fa and wide

It is important to note tha, while the forage banks
at Riverside are being utilised primarily to store
winter greenfeed for early spring grazing, they-may
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Figure 1 Atriplex halimus plant peformance — PN 1871 planted 1982, Olrig Station.
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Table 2 Atriplex Herbage Minerd Andyss — 1990

Site/Sample <c¢a* K P Mg Na S Si Cl Fet Mn Zn Cu B Al
A. halimus
- Nursery 130 650 020 090 29 040 350 010 170 55190 25 22 NR 274
- Olrig 0.80 2.70 0.20 100 540 050 320 040 6.40 439 106 50 16 NR 818
. Bendigo 110 350 010 160 660 050 120 010 940 200 74 13 23 24 492
- Riveesde 100 420 020 130 380 050 250 010 4.60 148 54 33 12 14 120
A. nummul,
- Bendigo 100 28 010 070 510 060 100 010 520 213 130 22 3 36 336
. Riversde 120 510 030 09 250 030 270 010 290 240 59 47 9 19 240
M. sliva
« Bendigo 2.10 1.20 010 o0.40 010 020 350 080 020 1048 58 18 4 NR 1537
D. glomer
o + Bendigo 090 09 010 040 050 010 NR 060 080 585 71 12 11 NR 1665
. minor
- Bendigo 0.50 2.70 040 0.30 040 o0.30 140 070 180 609 85 23 14 NR 956

* Major elements as % of DM
t Trace Elements as PPM of DM
NR = No Record

also be utilised during mid-summer droughts
providing plants are given plenty of time to recover
before winter and that grazing is limited to 1
(possbly  2) period(s) per year. Adequate subdivison
will allow use of different forage bank areas at both
times of year where necessary.

To dae no dissese problems have been noted with
any Afriplex species. There have been recent
occurrences of a stem-boring caterpillar which is
having a mildly debilitating effect on a recently
introduced  (previoudy untried) South  African line  of
A. nummularia, cv ‘de Kock’, now commercialy
planted en masse at several sites with the support of
the Rurd Bank. The effect on A. halimus appears to
be minimal. Leaf-roller caterpillar can be a problem
on young plants in some Seasons.

Plant nutrient status

Because of the current interest shown in the feed
value of shrubs such as saltbush when planted as
forage banks, a better understanding of the plant
mineral and digestibility levels is required. This

Table 3 Atriplex Herbage Digestibility Andysis — 1990

information has been obtained for plants growing &
three sites on widely differing soil types: Olrig
(solonetzic), Bendigo (typical dryland BGE) and
Riversde (BGE overlying limestong). Reslts for the
mineral analysis are presented in Table 2, together
with those of some traditional pasture plants for
comparison.

The levels of K, Mg, Na Cl and Mn in saltbush ae
high compared with those of luceme and  cocksfoot.
The Al levd is consderably lower and that of mogt
other mineralsisof asimilar level.

The resllts for the im vitro digestibility andyss ae
presented in Table 3. Atriplex spp. show a lower
protein level than luceme or willow. Fibre levels are,
as expected highest for the tree willow. Metabolic
energy levels for all saltbush samples are about 20%
higher than lucerne or willow, as are dry matter
digestibility levels. Field observations have shown
that, particularly with Merino sheep, fresh A.
halimus foliage is highly sought after in spring (and is
preferred to green lucerne) and, as the above
information indicates, the herbage supplies good
qudity forage with a high nutrient status.

Site/Sample W % Ether % % CR % o % Sol
Protein Extract Ash Fibre NDF DMD Carboh. ME
A haimus
Olrig 231 1.97 28.48 8.45 30.65 78.15 58.79 11.85
. B_end|go 3.04 1.85 34.47 7.55 27.60 80.42 53.09 12.19
- Riverside 3.06 1.95 25.59 1.76 28.51 79.83 61.64 12.11
A. nummularia
- Bendigo 1.76 1.93 28.63 7.97 29.55 81.72 59.71 12.39
- Riverside 3.53 1.93 22.20 1.56 27.46 79.57 64.78 12.07
M. sativa . ex Lincoln 18.00 2.50 9.60 23.00 52.50 64.57 48.00 9.80
D. glomerata . ex Lincoln 0.90 NR 10.00 NR 45.00 78.00 55.00 12.24
S matsudana » ex OCB 0.50 2.33 10.70 16.49 32.43 60.47 57.17 9.17

NDF = neutrdl detergent fibre

DMD = dy mater digesibiity ~ NR = No Record

ME = metabolic energy
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The farmer experience

Concen aout the lack of cover on Riversde's sunny
faces, both for environmentd and economic  reasons
prompted a seach for any informaion which might
rectify this situation. In addition to conservation
values, a perennial crop was required to provide a
feed bank for winter or drought feed. Other
considerations included water harvesting, building
up soil organic matter, shelter for stock at lambing,
and the provison of a habitat for wildife, including
pest predators (especially those of rabbits), from
eroson-susceptible  sunny  faces  which  produced  little
under traditional management techniques.

The trail led to DSIR, Alexandra and ther dryland
research work with browsng shrubs and grases In
1985, among many other prospective browsing
plants, six A. 3alimu.s seedlings were planted on a
aunny face This was the beginning of a programme
on Riverside termed. “sunny face treatment”.
Saltbush was included as jus one pat of a totd land
use planning programme on  Riversde, tied into the
broad principles of conversation and organic
farming.

The topography of Riversde lends itsdf to “land
use fencing”. The property consists of flat-top
teraces and valey floors with long, seep south and
north faces.

The south faces were fenced off in eadier years and
development now concentrates on fencing the
remaning dry, baren noth faces and edablishing a
cover of browse drubs and dryland grasses on them.
At this stage, the Waitaki Catchment Commission
Cecided to support the programme as a oneoff, 50%

. subsidised demonstration.

Despite concerns about the site specificity of A.
halimus, theinitial six plants performed quite well.
In 1986, 5 hectaes were fenced off and planted with
2000 sdthushes. This was very much a leaning year
and alot of mistakes were made, since large-scale
farmer planting was quite new at that timein New
Zedand. Dexpite a low (25%) edablishment rate, we
were undaunted.

The success year (in retrospect) was 1987. Our
technique was a follows:

1. Fenced off 7 hectares involving 3 blocks.

2. Plantswere contract grown in paper potsby a
good nurseryman.

3. De ripped dong the contours & 5 m centres in
the autumn.

4. Spot sprayed along ripped lines at § m centres
with glyphosate in  August.

5 Hand platted 3000 sdtbushes in  September.

Survivd was high but in 1988 planting was missed
to gve the progranme time to prove its worth. The
1986 block was browsed off in August 1988 hy 2500
Merino ewes, just after sheaing, prelambing. Those
hungry, shorn sheep got 1 week’s feeding of this
block with very litle of anything ese

All the 1986 and 1987 blocks (12 ha) were browsed
off in August/September 1989, providing 3 weeks
mantenance for 2500 ewes Becaue of the success of
the programme so. far, another 10 hectares were
fenced into 2 blocks and planted with 4000
saltbushes.

At present all the remaining sunny faces on
Rivesde ae beng fenced off, involving another 80
hectares of land. The planting programme will
continue in spring 1990. We also intend applying
some organically  accepteble  fertiliser, together  with a
mixture of dryland pasture plant seed, to the earlier
esablished blocks. Sheep will be used to trample this
m.

An economic analysis of the benefits of planting
Atriplex on the sunny faces at Riverside has been
completed (L. Reid, Canterbury Regional Council,
pes. comm.). Cdcuaed on a daly feed cosfewe of
19 c (silage equivaent to 1.3 kg/animal), a Net
Present Value (10%) of $10221 is achieved over 10
yeas. This equates to an Intend Rate of Retun on
investment of 40% over that period. It is estimated
that, on this property, each hectare will provide an
addiionrd 3 grazing days'year (& 900 su/ha) dtg 5
years.

Conclusions

Saltbush, in particular, A. halimus, can provide a
useful, nutritious source of feed when grown in
forage banks on sunny faces which traditionally
produce little feed for stock and are normally
susceptible to erosion. Fencing these areas off has
also prevented unnecessary transfer of nutrients
(with sheep camping) from adjacent, fertile, flats. It
would- appear; from- -preliminary data; -that the
economics of such forage bank establishment are
sound and that management of saltbush planting
should not be particularly difficult. The saltbush
platings ae an excdlent tool for circumventing the
adverse effects of drought conditions, especialy if
they can be combined with other dryland pasture
plants, and they also have a valuable conservation
roe in aes dfected by semi-aid climate conditions.
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