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1 INTRODUCTION

The Liverpool Plains lies on the western edge of the Great Dividing Range. It stretches from

near Murrurundi in the south to Boggabri on the Namoi River in the north. The catchmient

includes the sub-caichments of the Mooki River and Cox’s Creek, together with the internally

draining catchment of Lake Goran There are approximately 12 million hectares in the
. catchment

Dryland salimity 1s a major and increasing problem on the Liverpool Plains. Native perennial
pastures and trees in the catchment have been replaced with cropping and grazing systems in
pursutt of increased agricultural production The change in vegetative cover has led to
increased groundwater recharge In tumn, this has led to nsing groundwater levels, especially
on the flatter plains areas of the catchmei:t In this study the catchment is divided into three
land types The black soil plain is predominantly cropping country, it 1s this area that will be
~affected by nsing watertables and salimty, the lower slopes, less fertile but still predominantly
cropping couniry and the higher slopes where grazing systems dominate.

Over 30,000 hectares (2.5 per cent of the area) are already salt affected and, in addition,
approximately 165,000 hectares (13 5 per cent) are considered to be at risk (Broughton, 1994).
This represents an annual cost of approximately $6 2 nullion in lost production (assuming two
long fallow crops every three years), with the potential to increase to $34.7 million per year.
It 15 imperative to identify and evaluate farm management systems which will be economical
and sustainable both in the short and the long term

Agroforestry has the potential to be integrated with existing farming systems to combit rising
groundwater levels The use of deep rooted perennial tree crops can increase groundwater
water consumption. Agroforestry could, therefore, help maintain or lower current groundwater
levels. '

This study examines the effect on profitability and groundwater levels of including tree and
pasture options in the existing farming systems within both the recharge and discharge areas.
The analysis is undertaken using a farming system that is not yet suffering the effects of high
watertables, but will in the future. Profitability and water use are compared using a 30 year
model which ensures the full benefits of any rotation and the long term effects of rising
watertables are included. The model has been constructed using the Excel 4.0 spreadsheet.
Sensitivity analysis has been undertaken on important parameters such as initial groundwater
height and crop yield which may be influenced by adjoining pasture and forestry enterprises.

be undenaken to mclude wnhm a catchment\ plnn the méans: by wh;chrth




tegard to dryland salinity, can be internalised in a fair and equitable manner b&zmem the

relevant stakeholders.

2 METHODOLOGY
2.1 The Model

A spreadsheet model 1s used to both yput data and produge compamsms batween base and

alternative farming systems The base farmung system 1s that which presently dominates in
m wxl% not

each of the three particular areas of the catchment This implies that the base sy
change over the next 30 years, the length of the analysis penod It is assumed tha
who will be affected by salinity have no previous experignce with the problem or e.\p&amnm
tha: salinity may become a problem They will mamtain their present cropping systems until
they become uneconormic It 15 only when paddocks are no longer producnve that aliematives
will be sought This has certainly been the case mn the past In the furure, however, this
assumption may no longer held as farmers are obtaming a greater understanding of salinity
effects and control options If this assumption no longer holds this analysis may be
underestimating the true opportumty cost '

The study 15 a partial analysis which inchudes only vanable costs, no allowance for overheads
has been made Tiis is i keepmg with the aim of evaluanng systems which fit mio the
existing farm constraints, 1 ¢ use the same capital and lzbour resources For thns reason any
alternanive (eg eucalypt for oil) which uses different inputs cannot be compared directly with
the other sysiems

The spreadsheet provides two major results, firstly a discounted cashilow [0 compar
relative profitability of the present farming system with the aliernauve, these are mpxzrxzd
using net present values (NPV) Secondly, a comparison of water use requirements, which swill
have a direct effect on groundwater levels

A maximum of four tree opuons can be included in both the base and the alternative rotation.
These tree options can produce both an annual crop (oil, forage etc) andfor a timber crop at

a specified level of maturity They can be included as a stand alone plan antation enterprise, or

included in an alley or parkland farming system. As with the tree options, four past
alternatives can be included in the model, these can range from a native pasture (o an
lucerne pasture. A pasture can be established in two ways. Firstly, if so
establishiment year of higher costs and lower stocking rate can be included ~
is undersown with a pasture, 1t is necessary to inclufie the pasture sowing CGS»@ in the trep
gross margin preceding the pasture Seven crop options can also ba included.

The analysis is undertaken on a one hectare unit o
used by two alternatives a percentage use for each ¢
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being considered it is possible to specify that 80 per cent of the land is being
existing cropping rotation while the remaining 20 per cent is planted with &
benefits to the crop of this alley farming option, in ierms of water use or yiel can b
included by specifying these crops, run in conjunction with a pasture, as an independent entit
isted in the cropping alternatves eg whear following a long fallow will be a different crop
to wheat following # lucerne pasture phase

Each system 15 modelled at two ininal groundwater levels, 4 3 mewres and 10 metres At an
initial level of 4 3 metres the erstical depths which affegt yield do beconie important in the
later years of the cropping rotations At 10 metres however, groundwater level plays no role
in the yield estimations This will provide a good cross section of results for both high
groundwater areas and areas where groundwater levels will not affect yield

Lateral water movement 1s also an imporiant issue which must bencluded Broughton, (1994)
has estimated that the distnbunon of this vanable across the catchment will range from 20
mm per year (0 170 mm per year This study assumes an average lateral water inflow (onto
the plaing on!’y) of 95mmdyr

The analysis assumes a two per cent anual vield decline within the continuous cropping
svstem If n cropping system mcludes tumber or saltbush alleys, this decline is only one per
cent ‘

2.2 Data Sources

There is hmited resesrch and development information on different agroforestry systems in
the Liverpool Plains Ininal results from an agroforestry trial at Breeza (Dickson, 1994) are
inconclusive because of differences between pre-planting treatment of different species and
the saline nature of the soils Some landholders have experience with different native species
but this information is not readily avalable. Agroforestry system options proposed are
therefore based on the documented performance of species elsewhere, and judgements made
about their technical feasibility in the Liverpool P[ams Table 1 presents the input data for the
relevant forestry options

The data included in the pasture aptions; Old Man saltbush and native pastures are outlined
1 Table 2 Planting and maintenance costs have been estimated from NSW Agriculture and
specifically for saltbush by lan Carter (pers. com). Income from pasture is obt,amed, through
running breeding cattle, a typical livestock enterprise in the region.

The crop data required includes estimates for price, yield, discharge and variable costs.
Inmma and cost da;a f‘or these almmatwas are mken t‘rom the Gross Marg,m Handbooks fur




Table 1 Data for the agroforestry alternatives included in this analysis

planting costs ($ha)

mamtenance costs (§Aha)
harvested for timber ?

years of nmber meome

harvested annually 7
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year of maturity

tmber harvy & transp costs (5%ha)
anral harv & transp costs ($ha)
traber vield {(m'fyr)
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recharge at maturtty (mmfyr)
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Table 2 Pasture mput data used in this analysis

—
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planting costs (S/ha)
maintenance costs ($/ha)
retums (S/DSE)

years under pasture
DSE'sha, year |

DSE'stha, years 2 to 30
recharge (mmfyr), year |
recharge (mmfyr); yr 2 1o 30

1d Man saltbush
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0
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30
3
4
5
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le3 Data for cropming alternatives included tn the avalysis

~ variable costs ($fha)
 yield {i/ha)

price (St on farm)

fross margin :ii?&%ha)

groundwater depth
yid = 0 {m)

groundwater depth no yld
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recharge {mm/year)
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The effects on gmundwmer levels of the differentopti 51
and debate. Estimates for forestry options range from discharge fates 0
(Greiner, 1994, Bari and Schofield, 1991) through to 500mmiyr (CWE :

“uses a median figure of 300mmdyr. While the recharge and eritical depth data are, at best,
esumates of the true parameters, they do give a good indication of the relative effects on
watertable of the alternative systems Further research in this area will provide more seliable
results

Extra nformation reguired concerns the -snmpamy of each cropping alternative m
watertable height/sahimity  Two crincal measurements are required; the first is at what
watertable depth (metres from the swrface) will a crop be unable to yield? The gc‘éggd“jgﬂgp '
watertable depth wll yield begin to be affected? If watertable depth moves into this yield
affecung zone (via a pre-defined staring watertable depth, lateral water maovement
assumptions and rotavion effects), yreld will be discounted accordingly. This eritical watertable
depth data were inpuited after discussions with local agronomists and soil conservationises.
Once again, this is an esnmation of the true data and an over-simplification of the
hydrological 1ssues relevant to the study area Table 3 prowides the data estimates for the

cropping alternatives used i this study.

A discount rate of eight per cent was used m the analysis

3.  AGROFORESTRY OPTIONS IN NORTHERN NSW

| The setection of the appropriate agroforestry options for the black soil plain, iower s[opes and
higher slopes areas are infiuenced by the biophysical characteristics’ of the Liver |

catchment. These characteristics include topography, current land use, rainfall :
deciding between suitable species to be in¢luded in the smdy the followmg Spemf e factors .
were considered’ '

Targe areas of the plains comprise eracking grey clays which were
by grasslands dominated by Plains Grass (Stipa aristighmiis).




) groundwater recharge oceurs over most of the region, rather than in sp :
areas Deep rooted perennial vegetation will be required across the whole landscape
to increase water use and lower the watertable,

° intensive cropping on the plains is integral to the regional economy. Salinity |
amelioration strategies must complement rather than compete with this Jand use il
possible, and

o variable rainfall within and beiween years and limited water resourges for irrigation
may reduce the range of species which can be grown and the value of products they
produce ‘ ‘

3.4 Options for the Black Soil Plains

The existing rotation on the black soil plain 1s a wheat/sorghum/fallow rotation (two ¢rops in
three years) This base s compared to three alternatives, Alley cropping” eucalypt and
saltbush, plus plantation eucalypt for oil production.

3,11 Alley Crop - Eucalypts

Natwrally occurnng eucalypt speaies in the Liverpool Plams, for example Encalypiis albens
(White Box) and £ popudinea (Bimble Box) are slow growing and not suitable for short-term
commercial production. However, they are highly suited to planting for fong-term amenity and
habitat values n the farm landsecape Severa) eucalypt species are prope-ed, based on the
experience with £ globulus (Tasmanian blue gum) belts in Western Australia and limited trial
information from the Liverpool Plains. These will grow in areas with 500-600 rm rainfall and
some are also salt tolerant. Species proposed include E. tereticomis, £ melliodora, £
camaldulensis and E. sideroxylon. The proposed arrangement is three rows of trees in each
belt (three metres between trees and four metres between rows) and 100 metres of alley
between each belt This equates to 100 trees per hectare, |

These alleys would cover 20 per cent of the area and be harvested for pulp from between
eight to 20 years Trees were harvested for timber with 20 per cent of the income in year 10,

2 Atley cropping invalyes the planting of trees/pastures ifrwidely spa
Iy pier cent of the ured, craps ate grown iethe alleys betsween-ihe




40 per centin year 15 and the final harvest in ycar ;50 Troes may also bs, grown f‘pr pulp
income (n yeqrs 10 and 15

3.2 Alley Crop - Saltbush

Awviplex mummulara (Old Man Salibush) 15 also considered for alley cropping A wmiplex
manmularia 15 suable for both recharge and discharge areas because 1t tolerates saline
watertables. The proposed arrangement for salt bush is four rbws ‘ol’ﬁhrub‘s in *ezml‘x ‘ba‘l‘r (:“twd
‘metres between shrubs and vwo metres between rows) an

belr This equates to 200 shrubs per hectare These allew mqmm .l‘ 5 ) ;mr eem m” f,:,be area.
Rmms io saltbush have been esumated from $365/ha to $460/Mha on a yearly basis (Table 2,
I Carter pers com, 1995). Initial costs of planting are $767/ha, with no annual maintenance
0SS

3.3 Phantation Buealypts for Ol

Eucalyptus radiata. and possibly £ cncorifolia, are suitable species for production of
eucalyptus ol Plantauons could be established on the flats or slopes greater than three per
cent' The harvesting and transport of leaf for distillanion and the proximity of distillauon
favibiies are importamt techmical factors which need to be examined when assessing the
- detailed feasibihty of this option In general terms, harvesting can be mechanised with existing
forage harvesting equipment, and distillation facilities need 1o be within 50 kilometre for
viable eucalyptus oil praduction The proposed arrangement is bloeks of trees established at
“one metre to 15 metres between trees and one metre to two metre between rows, the
equivalent of between 3,300 and 10,000 trees per hectare. This alternative requires extra
capital (harvesting equipment and distillation apparatus), plus extra labour. Other factors
which must also be considered are the marketing issues and the high initial investment
required to plant. A detailed feasibility study would be needed to examine this optign;bg@aysl‘a
of the high investment costs involved |

3.2 Options for the Lower Slopes

The lighter slopes country 15 defined as the area covered by the clay loams over red clays on
basalt. The existing rotatron will be the same rotation as for the black soil but with a Tower
expected yield The three alternatives analysed in this land classification are saltbush, :
‘plantation eucalypt for oil (both using the same data as for the plzx,,
grown as a farm wwdlm, that is over 100 per cem of the ares.




Tarm woodlots are most suited 1o sites op slopes greater than three per Quu whcm there is

less ¢ropping potential and lower opportupity costs of establishment rhcm are also
opportunities o establish farm woodlots i the riparian zones of the Mooks River and Cox’s
Creek In addition to the alley cropping umber $ peem mentioned above, Casnaina
cunnmghaniana and Callins hgell are species surted 1o inclusion n farm woodlets. Farni
woodlots are appropriate for long-term timber production particularly for specialty timbers for
Tugh value markets such as erafiwood and furnnure timber The proposed arrangement 18
blocks of trees established at 2 5 metres between trees and 2 5 metres between rows which
is equivalent to 1,600 trees per hectare This would be 1f thinned over time to about 500 mature
trees per heetare

A higher planting cost 1s the only major difference buwmm the farm woodiot budga and the
alley cropping eucalypt option The farm woodlof 15 an altemative to the exsting system and
not grown m conjunction with a crop or pasture rataion, that 18, the woodlot 18 planted on
100 per cent of the ares While the woodlot may provide yield benefits to neighbouring
heetares, no yield benefits are meluded i this analysis, unhike the alley farming systems
where the alleys directly benefit crops/pastures on the same parcel of land

33  Options for the Higher Stopes

Siivopastoral systems ntegrate hvestock. production and forestry enterprises with trecs
arranged to provide shelter and shade as well as browse - enther as a pasiure supplement or
drought reserve. Parkland shelter points are proposed to provide shelter and drought reserves
of feed for hvestock. Tree and shrub species proposed include Braehychiton populneun
(Kurrajong), Acagia anenra (Mulga) and A mplex nummudaria. Ariples has the added
advantage of being salt tolerant

On the higher slopes which traditionally has been a native or semi-improved puasture, the
major alternative is to include tree vancties in the existing pasture 10 pmwdf} shelter, a
dmuwn reserve and a means of mﬁuﬁng mdmrw into the camhmem At mmur,ty !be trees

mﬂ begm n year m (Mbi& !) Pasmblc varieties x‘m mmlusmn ma parkiand smmw are
Brachyehiton papulpeon (Kurrajong) and A cacia aneura (Mulga)




Results arc presented in both graphieal (Figures 1 to 16) and fabular (Table 4) form. The

diseounted cumulanive cashflow information is presented as four different scenanns for each

alternative They are, \
! A general cashflow assumimg no watertable effects (initial groundwater level at 10

metres) and no crop or pasture benefits due 1o adjoining crop or forestry enterprises
(eg from windbreaks, improved soil structure ete)

[

A cashiflow with an mital watertable of 4 3 metres Systems which encourage recharge
may suffer yield effects due to nising groundwater levels These lugh water fable
effacts only mfluence farming systems on the plams No yield benefis frons adjoining
Crops or pastures

3 As for 1 but a yield benefit of 0 5t/ha for the adjoiming crop

4 As for 2 but a yield benefit of 0 5t/ha for the adjoinmg crop

Further results mdicate the potental effects on watertable depth of the various rotations, not
including any lateral movements or respecified water table heights This provides a gnod
indicative measure of the potennial "non-profit" objectives of the alternative systems

The following discussion presents seven examiples of agroforestry/pasture options which will
cover the black soil plains, the lower slopes (cropping) and the lugher slopes (pasture)
country. Tt will provide ininal results as to the economic potential for these alternatives on the
Liverpool Plains

The rotations have been -elected under the assumption that producers are adopting these
alternatives in order 1o mamntain the sustamability of their cropping system.




. Table 4 Summary of results; NPVs and groundwal er levels

wialespeeted | NPVinowaterable | NPV.initial mv newateriable ®
recharge fmm} i effectst$ha} - wateriable 43m (5/ha) | yield benelits (S} | -
| Plains, — ; : i
| saltbush - alleys {15%) -15 ' 3,400 ¢ 3,300 4,000
|| eucalypt timber - alleys (20%) | 620 | 2,200 ? 2,200 3,000
I teucalypt ort %) -4.000 ; 30,000 na na
|| wheatifatlowisarghum ‘ 500 Q 2,800 2,550 2800
Slopex twmeblc), : 1
|} saltbush - alleys (15%) ; 15 2,500 na ' 2,900
X - eucalypt woodlot -5,500 -664 na i na
(eucalypt aif 7} ' -4,000 | 36,000 | na i e
- wheatffaliowisorghum , 500 1,900 na '5 1,900
v Sfﬂpeg fnmr»azzx?:fe}
: | native pasture + parkland : -1,600 290 ta 430
' i native pasture ; -1 490 [ na 490

# N6z evealypt ot dannss be compared dircetly with the otber alwmatives becanse of the extz capuial and labour required. Dhistiligtionapparatus and hiaey esting equipment
witl cost up e 3350008 sl mpst be avadable ae wore than 158m from the plantotion. The present study is o parbial analysis wiielr only includes changing vartable: msts,
ﬁn‘ overbnd woste for the othwr agreforestey ophons ere the same ax the ouistiag pastee aad cropping overhicads

11



4.1 Black Sail Plain
atley fanming salthush

Fignre | iHustrates the important offect that the introduction of salibush on 15 per cent of the
ared can have on groundwater levels Saltbush alleys may stabihise the groundswvater level
when lateral flows etc are not meluded The existing cropping rotation may lead to rise
groundwater levels of 500mm over the 30 years (ignoring any external influences on the
groundwater level) compared to g dechne of 15mm from the altemative system (Table 4)

Trgures 2 and 3 indseate what will happen to the discounted cumulative returns al varying
muial groundwater levels At both mnal groundwater levels the abiernative alley farming
system 15 more profitable The returns are sumilar however for the first seven or gight years,
with the improved sustamablity an issue in later vears A the ininal 4.3 metre level the
existing system will be unsustainable by about year 25 The alternative will probably last an
~exia 15 years Newther system can i the long term redress the groundwater problems At best
meluding saltbush alleys cav control recharge on the plains but cannot cover the recharge
from lateral flows from other areas

With yield benefits, the ndvantage of the saltbush alleys become even more pronpunced
(Table 4) The conclusion 1s that where nsing watertables are a problem, saltbush 1s 2 efficient
way of improving the sustaiability of the area Where sahnuty 1s not an issug, salibush 15 sall
very useful wn terms of profuabibiy, flexibility (availalnhty as a drought reserve) If saltbush
can also have positve effects on the yield of the adjoiming crops, saltbush becomes an gven
beuer option -

Another option not yet considered is alley cropping plains grass This may also be a visble
aliernative

alley farmng eucalypt species

Alley cropping eucalypts for imber will have positive effects on the watertable (Figure 4) and
will not lead to sigmificant dechines in profitability (Figure 5 and @), If the trees can have
positive effects on crop yield by providing wind breaks, better soil structure ete, the long term
profitability may be the equivalent of a conventianal cropping rotation (Figure 7, Table 4).

Low expected yields (2 Sm'yr MAI) do not make the growing of euealypis an independently

profitable optipn, however, when grown as an alley erop, the benefits in terms of groundwater

use may outweigh the costs of a lower return Onee again management of the alley is
mportant 1o ensure the alleys do not interfere with existing crop management practises,




planation eils

If harvesting and distilling equipment is available plus the markets have been established and

feasibility studies undertaken, growing eucalypts for oil may well be a feasible option on a

small scale on the plains. As with any plantation, there will be a significant discharge of
ground water at the site (Figure 8} In terms of income, it will take around five to six years
to breakeven with regard to variable costs (Figure 9) and maybe twice as long if overheads

are included In the long term, if price and demand remains at present levels, this could be

a very profitable sideline for producers on the plains.

4.2 Lower Slopes; Amble
alley cropping saltbush

As with the discussion of sahibush on the plains, alley farming saltbugh on the lower slopes
is a viable alternative wath respect to both profitability (Figure 10) and groundwater use
(Figure 1) These benefits (as with the plains) are even greater if there are accompanying yield
benefits ansing from the alley croppmng system to the adjoining crops (Figure 11)

eucalypt woodlot

This option is uneconomic at the expected vields and prices used in this study (Figure 12).
A negative NPV (Table 4) of -8620 reflects a large outlay in year one wath income
insufficient to give a positive return Expected yields for plantation timber are too low in this
area to provide a viable timber industry The woodlot for timber production will have
significant benefits in reducing groundwater levels (Figure 13) and should be planted with
these benefits paramount This activity has the greatest influence of any altemative on
groundwater level

plantation oils
As for plantation oils described in the plains section
43  Higher Slopes; Non-amble
native pasture plus parkland
 These higher slopes are the major areas of recharge. Trees ~planted here win have nb’t only
“benefits to the existing livestock in terms of shade and windbreaks etc but will have
significant benefit to producers in the discharge areas. The planting of trees in these areas

will provide significant positive externalities in the form of decreasma 1ateral ﬂows to - other
producers on the lower slopes and plains,




Tree planting costs ensure that-the NPVs for a native pasture running catile are always highe
than the alternative (Figure 14). Tf however the trees can increase the carrying capacity of the
remaining pasture by 1 DSE/a (Table 2), the returns to both systems will be '1ppro,\|mately
the same {(Figure 15)

Once again planting trees will have positve effects on groundwater levels (Figure 16)

5. SUMMARY AND CONCLUSIONS

Agroforestry systems and altermatives such as eucalypt oil plantations and saltbush were
selected for their ability to be grown on ecither the black soil plain, the lower slopes or the
higher slopes country of the Liverpool Plains catchment, their capacity to draw water from
shallow watertables, and the potential (1n most cases) to be integrated into existing farming
systems. In some cases alley cropping farming systems were assumed to afford a degree-of
weather protection to neighbouring traditional crops In those situations, existing crops were
considered likely to achieve marginal yield benefits Because of uncertainty about the likely
extent of such benefits, however, economic analyses considered both yield benefit, and no
yield benefit scenarios

The model developed for this study provided a useful means of assessing the économic
viability and hikely impact of agroforestry options for the Liverpool Plains catchment, It must
be remembered, however, that the resuhis provided are only indicative of potential
performances of these options Also, the assumptions used for the alternative crop components
of the analyses could not be based on data from the Liverpool Plains as these were not
available,

A summary of the major results follows
4.1 Black Soil Plain
Where the presence of saltbush alleys provided yreld benefits to traditional crops this option

were more profitable than present cropping rotation. Eucalypt oil plantations may offer the
highest profitability of any option, but the assumptions used did not include overhead costs.

More research is needed on production and marketing costs before this option can be senously ;

considered.

Saltbush systems had a positive impact on water table levels, reducing the predicied rate of
rxsa }~or the tmdmonal farmmg, system sccnano where the mmal watertable was‘assumed to




The alley farming of eucalypt scenario had the most benefi ciali nmpam on watertables b ' (' Was
not econamically viable

52  LowerSlopes

- The suuatron for the saltbush scenatio on the Lower Slopes was similar to-that on the Plains.

In the medium and Tong term the inclusion of saltbush in the rotation was economically

viable While fhere were no direct benefits from decreased recharge to farmers on-the slopes,

as lgh watenables are not an issue in these areas, the inclusion of saltbush on the slopes

should, however, provide benefits 1o producers on the Plains, in terms of decreased lateral
water flows from the Lower Slopes

“The planting of trees in woodlots or plantations should provide significant benefits in 1erms
of decreasing recharge levels However, the planting of woodlots for timber production is
economically viable n this area This alternative returned a negative NPV and a B/C rnim of
less than 10

As with the Plains, eucalypt plantations for ol production may be wiable, but more work
neads to be done with regard 1o capital costs, processing and markeung systems before this
alernative could be seriously considered

5.3 Higher Stopes

The economic performance of woodlots on the Higher Slopes was similar to that reported for
the Lower Slopes, and therefore 1s not elaborated here

The planting of trees on the higher slopes would be beneficial w terms of deereasing both
surface water flows and recharge Il the plantng of trees in aparkland setting could improve
the carrying capacity by | DSI/ha, then this would be economic. This should be a viable
option in terms of both watertable recharge and profitability,

84 Conclusions

T‘hx, rmulu dm mﬁucam um: thc present Camhmcmt mamgemem sysfem, wﬂl be unsustainable

piamsi lmﬁ lf_zd to lng!mr gmundwamr lavn!a aud saltmmy proble_m,s. W
‘ xhai- sysmms whxch iuc uﬁe tmcﬁ :md pasmre ‘mus: ’b’e ad'ap’ted; on ‘ﬂl‘éfL

enmlm t}us adoph(m acurs

This study has shown that for farmers with no present salj




the future risks of salinity and c:n&mm_g,ﬁci fo begin to c:onstdcr alternanves: bcfbm
e feel the effects

Tong ferm solutjons, however, are a catchment 1ssue Farming systems on the slopes affect
groundwater levels on the plams Although, in the short term, there are no direct benefits in
changing from the exisbing systems, farmers i these slopes areas must also be. enmm;;m&'
1o constder sustanable systems This encouragement could be through mat
jomnt venture farestry contracts, wmmumtyfgﬁvem;mzm SUPPOFL Or compensaton to
suffering the cffects of the nepative elasucives from those causing the cmm“iﬁx;nasu he
equitable distribution of costs and benefits is the nest step in qsswmg the role of agroforestry
on the Liverpool Plams
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