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A RESID4E OF AGROFO~gSTRY RESEARCH - HELENA CATCHMENT. 

1. Agroforestry in the context of Western Australian agriculture. 

Farmers have been clearing 1and for the past 150· ·y'ears. It is 
unlikely that t~ey were all wrong. This suggests that agro­
forestry is likely to have a limited role in the · southwest of · 
this State, especially in the true wheatbelt areas. 

~be areas where agroforestry is believed to have a future are 
a-.s follows: 

a) _pine plantations established by the Forests Department 
and by private interests. 

b) 

c) 

. d) 

in the farming areas of the lower south.west. 

in catchnent areas where ·remedial ·action to reduce stream salinity is neces8 
ary . 

on occasional properties where it is of benefit to 
the farmer, e.g. Cook's, Esperance etc . 

. For farmers in catchment areas and in the lower southwest to 
become interested in agroforestry, financial incentives or 
Le.gal constraints will be necessary. Agroforestry is unlikely 
to succeed without the full support of the Department of 

-~riculture and its extension staff. 

2. The Helena Research in the context of agroforestry research 
in the southwest. ==......;.==----=-'-'~=.:.c..=:-=-c:c_c.. ____________ ~ _______ - ----

_Agrof ore stry research is being carried out at a large number of 
sites. There is good integration of work between Departments 
and between individual research workers. This integration is 

--occurring primarily at the research worker level. 
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3. Helena Catcllrnent trials. 

nost of the trials are located on farmland repurci,-3.sed by the 
P.W . D. during the l ate 50's and early 60's. The foresight of 
thGt Department has undoubtedly saved the Helena reservoir 
from becoming saline. We will be visiting a number of trials. 

Trial l. [i.qroforestry. - to test the effec t of species, planting 
density and planting pattern on tree growth, pasture 
production and economics. Planted 1978. 

Trial 2. Landscape trial. - effects of tree species, position in 
the landscape , and width of tree belt on shallow and 
deep groundwater tabl.es. Planted 1977. 

TriaL_l. HiJ=-1 side planting. - to examine effects of dense planting 
of eucalypts on shallow and deep groundwater tables. 
Planted 1978. 

Trial 4. Firewood removal. - We llbucket - to examine the effects of 
a fir e wood cut by Wundowie on water and salt yield , 
deep and shallow groundwater tables. Established 1974. · 

Tria-1__2 . Welll2_1.l_9k<~.,t - Leader trial. - testing of th:cee varieties of 
clover under three densities of pine. Also cropping of 
lupins and oats under a pine canopy. Transpiration studies . 
Establ ished 1975 . 

Trial 6. Reserve Bank trial. - gr~zi ng under two species of pine, 
on two soil types and a t four canopy densities. Establi shed 
1977 . 

4. Main .Results. 

(a) Yalanbee Tri~ls. Agroforestry systems require skilled manage­
ment :Ln the early years. Consu1rtption and grazing damage by 
livestock can result in heavy inortal i ties of young trees. CSIRO 
research has shown that consumption is less if the pa~ture 
between the trees is of good quality and tha t spraying Ziram 
on the trees can effectively deter consumption for short 
periods. 

(b) Yalanbee trials. Crops, or pasture fo~ hay, can ~e grown 
between tree rows if these are suitably spaced. Cereal crops 
only reduce sur vival and growth of tree seedlings if the crops 
are grown within a metre of the trees (Figures 1 and 2). 
Therefore if tree rows are 8m apart hay-making or cropping 
could be practised on 75% 0£ the land until year 3 wh~n 
grazing sheep becomes practi.cable. We have established 
a range of spatial plantings of P.radlata into pasture 
and we will study the effect of these on pas ture production 
and also the effects of the various spacings on tre8 form. 

(c) Trials 1, 2 and 3 - No demonstrable effects on gro~ndwater 
tables as yet. Tree plots have been successfully grazed 
(Trial 2). 

(d) TriHl 4 - remov al of 50% ~i the total volume, 14 % of the trees, 
30 per cent of the basal area and 40% of the crm•,m cov er has ··· 
not had demonstrable effects on thG stream flow or gro~ndwater 
tables. Estimated c~own cover 11 %, stems wl40 per hectare 
(30 sph greater tr, ·n 30 ems dbh). 
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(e) Trials 5 and 6 - Pastures planted und e r o l der, thinned trees 
start off well but rr 1ickly become l ess dense 2nd less prod uc t i v y 
if tree numbers are high (Figure 3). Sheep c arrying capacity 
is similarly reduced (F i gure 4) and this i s exacerbated 
because the tree crowns co~tinue to grow doubling their 
size in 4 -5 years (Fig ure 5). To ma i ntain productivity 
of the pastures the trees must be periodically pruned or 
t hinned. 

(f) Transpirati on under agroforestry - E.A.N . Greenwood. 

(i) Trial 5. A radiata pine plantation near Mundaring. 
Evaporation from a 16 year-o l d , high-pruned p ine 
and the under-l y i ng pasture and soil was measured 
over a year. Total evaporation from the tree, pasture 
and soil accounted for a ll the precipitation . Ove~ -~he 
summer, lack of soil water was the ma jor facto~ controlJ.­
ing transpiration. 

(ii ) Culford trial. Four year-old eucalypt plantations on 
farm l and in a similar rainfall to the abov e seem abl e 
to us e mor e water. 

Dailv evaporation rates mm 

--·-- ·-- -
Summer-Autumn Wir, ter--Spr i ng 

-- -
year-old P.rad i ata 0.6 3 . 8 

_p_~ s ture and soil NIL .. --- l. 5 ··- -- --- ~-- . ·-·----------·-·-~-.. ~-
E.olobulus 17 

~cama_l dul e nsis 4 y.o. 12 

IE . wandoo 8 
_j 

q ) ··,·rial 5 and 6. Thinning increases diameter incremcmt but r educes 
total v olume increment. However thinned treef' wi J.l eventually be 
larger in size and thus more valuable. 

----------~ 
STOCKING 
6 t. e ms per 
hectare 

126 

213 

316 

- - ---

DATA FRO'."! WELLBUCKET LEJrnER TRIAL 

(Current Annual Increment 1977 to 1979) 

-~--- -
Diameter under \ Basal Area Und1:: r 
bark. bark. 

inc/.y~ inc/yr 
" . - L. ems. m . 

l. 26 0.7 

1.0 5 0.8 

0.72 0.8 
I 

inc/yr 3voLUME 
m to 23 cm 

Diameter 

$ ·- ---------

6.6 $10 0 

7 .2 $110 

7.6 $115 

' 

I 
l 

' 
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DATA FROM WELLBUC~ZT (RESERVE BANK) TRIAL 

(P. radiata) 

--
STOCKING dir.1meter under Basal Area under 2 Tooth wethers (1978) 

Stems per bark. bark. estimated annual carry-
hectare. inc/yr inc/yr ing capacity. 

cm. m2 
(1977-78) (1977-78) 

NIL NIL NIL 10 

70 1. 33 0.43 8 

120 1 .03 0.54 6.7 

150 0.86 0.62 6 
I 
! 

~ l: 

Research will establish the physical production frontier between 
timber and grazing units (Figure 6). From these data, economic 
evaluations will then be possible. 

(h) Parkland_clearing_ 

(i) Some farmers (e.g . Cooks) hav e been practicing a form of 
ngroforestry for many· years. Trees per hectare retained range 
from 4 ~o 22 and average about 10 (see aerial photos). This is 
done at a cost to the farmer - about two weeks extra work per 
100 ha paddock, at each time of cropping (ab0ut 3 yrs). In 
some cases where parkland clearing has been practiced (Wrights) 
incipient soil salinity probl ems have qeen observed. 

(ii) The distribution and clover content of pastures under 
scattered marri, wandoo, and jarrah trees averaging 20 min 
height has been measured by CSIRO. 

The wandoo influenced the pastures to 18 m fLom their base, 
the other two species only to 12 m. Both the total production 
and the clover content of the pasture were severely reduced 
close to the trees. (Figure 7). 

In the Reserve Bank trial under pruned 16-year-old pines, second 
year pastures yielded 20, 33 and 40% less under 70, 120 and 
150 trees/ha respectively than control pastures on clear - f el l ed 
plots. The ~rown covers of these pine stands were 13 , 25 and 
28% respectively. High clover content of the pastures was 
mainta ined right up to the base of thE pines. 

(iii) In some Collie sub-catchments PWD and CSIRO scientists 
are monitoring the groundwater elevations in strategically 
clearE:d sites. 

J~ one study they have l eft strips cf native forest across the 
slope occupying 10, 20 or 30% of the lan~ surface. These are 
separated by 100, 150 or 300 m of pasture . In another area 
they have ~emoved trees and understorey vegetation tc create a 
park land with 25 trees/~a and sown pasture between. The effects 
of clearing various soil and topographic land unit s (eg. dur icru s 
upper slopes) are also being measured. 
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(iv ) Transpiration studies by B. Carbon (CSIRO) indicate that 
nat.i ve plants in the :,nder storey layers transpire very actively 
in the winter and spr~ng months . Most plants transpire l ittle 
in summer, t11ough some are atypica l . The effects of c l earing 
u nderstorey on hydrology are not adequat~ ly quantif i ed. 

G.W. ANDERSON 
F. BATINI . 
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