
Journal of the Department of Agriculture, Journal of the Department of Agriculture, 

Western Australia, Series 4 Western Australia, Series 4 

Volume 32 
Number 1 1991 Article 4 

1-1-1991 

Reclaiming sandplain seeps planting trees Reclaiming sandplain seeps planting trees 

Richard George 
richard.george@dpird.wa.gov.au 

Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4 

 Part of the Forest Management Commons, Hydrology Commons, Natural Resources and Conservation 

Commons, and the Soil Science Commons 

Recommended Citation Recommended Citation 
George, Richard (1991) "Reclaiming sandplain seeps planting trees," Journal of the Department of Agriculture, 

Western Australia, Series 4: Vol. 32 : No. 1 , Article 4. 
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol32/iss1/4 

This article is brought to you for free and open access by Research Library. It has been accepted for inclusion in 
Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, 
sandra.papenfus@agric.wa.gov.au, paul.orange@dpird.wa.gov.au,. 

https://researchlibrary.agric.wa.gov.au/journal_agriculture4
https://researchlibrary.agric.wa.gov.au/journal_agriculture4
https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol32
https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol32/iss1
https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol32/iss1/4
https://researchlibrary.agric.wa.gov.au/journal_agriculture4?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/92?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1054?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/168?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/168?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/163?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol32/iss1/4?utm_source=researchlibrary.agric.wa.gov.au%2Fjournal_agriculture4%2Fvol32%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:jennifer.heathcote@agric.wa.gov.au,%20sandra.papenfus@agric.wa.gov.au,%20paul.orange@dpird.wa.gov.au,
mailto:jennifer.heathcote@agric.wa.gov.au,%20sandra.papenfus@agric.wa.gov.au,%20paul.orange@dpird.wa.gov.au,










-1 - r 

CO 

S 
g 
o 

Q . 

a) 
a 

1986 1987 
~1 ! 

1988 1989 1990 
Years 

E 
E 

"co 

o 

200 
2b. 

J 
100 

, 

1986-389 mr 
1987-362 mr 
1988-374 mr 

n 

---̂—̂——— 

n 
n 

1989-365 mm; 
1990-475 mm 

I I 1* 
-

-.,_..., 

v 
* i 

l l iJu 

r-

\ 
V 

I 
I 
o 
E 
c 
CO 
CD 

1986 1987 1988 

Years 

1989 1990 

2c. 

I -17.0 

CD 

1-17.5 
" D 
O 

CD 
Q 

-18.0 
1986 1987 1988 

Years 
1989 1990 

Figure 2a. The seasonal and five-year response of 
the shallow water-table under the trees. The annual 
minimum and maximum water-levels have fallen 
despite above average rainfall. In 1989 and again in 
1990 during summer, the perched aquifer was dry. 

Figure 2b. The annual and actual monthly rainfall at 
the East Belka site. The annual average is 330 mm, 
however, over the five years, rainfall was 59, 32, 44, 
35 and 145 mm above average. 

Figure 2c. The steady rise in the deep water-table 
under the plantation in response to general recharge 
in the catchment. The rate of rise is about 0.2 m per 
year. 

In Figure 2a, the level of the water-table of one 
bore (AB01A) located immediately below the 
plantation shows a steady decline over the 
five-year monitoring period. Peak water levels 
in June 1986 were only 1.3 m from the soil 
surface when the trees were planted. How­
ever, by 1990, when the trees were four years 
old, the water-table remained more than 2.2 
m below the soil surface despite above 
average rainfall during the study period 
(Figure 2b). More importantly, the shallow 
aquifer dried out for the first time in 1989 and 
1990. The average rainfall at the site is about 
330 mm per year. 

The steady drop in water-tables in the shal­
low aquifer within the sandplain soils is not 
reflected by the water-table levels in the deep 
bores. In most deep bores beneath the 
sandplain seep (for example ABOIC), water-
levels are rising at about 0.2 m per year 
(Figure 2c). Management of the shallow 
aquifer is likely to be inadequate to control 
rising water-tables in the deeper system, 
though the prevention of recharge from the 
shallower aquifer to the deeper one by 
control of sandplain seeps is advantageous. 

Catchment management, including broad 
scale tree planting, groundwater use schemes 
and sound agronomy, is needed to control 
the deep aquifer. 

Measurements were also made at the 
Wyalkatchem and Burakin sites to determine 
whether tree plantations had dried up 
perched groundwaters. In both cases, 6 to 15-
year-old eucalypts had dried the area below 
the trees and reclaimed the seep within four 
to seven years. At Wyalkatchem all of the five-
hectare seep and adjacent area had been 
planted to trees, while at Burakin a small, one 
hectare seep had been reclaimed. 

Reclamation 

Cropping and pasture growth have been 
negligible for about 20 years on the East Belka 
site. In the landholder's opinion, the site was 
continuing to degrade. The salt-affected area 
covered five hectares, and the waterlogged 
area downslope, seven hectares. 

Erosion from the bare saline soils had caused 
rills to form. On the basis of the lower water-
levels of bores in the plantation and in the 
sandplain seep, the salt-affected area was 
planted to wheat in 1989. Soil samples taken 
in the germination zone in the seep before 
seeding showed mean soil salinity levels had 
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been reduced from more than 100 to 150 mS/ 
m in 1986 to less than 40 mS/m in May 1989. 

The site was cultivated several times on the 
contour to even out the ridges caused by 
rilling, and the wheat sown after opening 
winter rains in May. Despite heavy and 
erosive storms in June, the crop yielded over 
one tonne per hectare. 

In 1990, heavy rains (162 mm) in January 
caused some sheet erosion of the sandplain 
seep, and briefly raised water-tables and 
redeposited salts in the root zone across 
some of the seep. However, despite this, 
barley established on the seep and produced 
a valuable fodder crop. The area will be 
planted to wheat again in 1991. 

Tree management 

The future of the tree belts will depend 
largely on their ability to cope with the 
groundwater salinities within the root zone. 
At Wyalkatchem, Burakin and Mt Walker, 
where older trees are still growing above 
remnants of sandplain seeps, groundwaters 
range from 360 to 1100 mS/m and sites have 
been reclaimed. 

At these sites, species such as 
E. camaldulensis appeared able to cope with 
high salinities over long periods. Problems 
associated with toxic levels of salts have not 
developed to date. This may be the result of 
the annual flushing from winter rains and the 
leaky nature of the underlying hardpan. 

Conclusions 

Experimental evidence and field observations 
have shown that sandplain seeps have been 
reclaimed using strategically placed planta­
tions of eucalypts. It appears that this man­
agement technique may be suitable for at 
least 10 per cent of the State's wheatbelt 
salinity problem, while also reducing 
groundwater recharge to the deep aquifer. 

Small blocks of trees have been able to 
withdraw large volumes of fresh to brackish 
water without detrimental effects on the trees 
while returning the previously saline land to 
production within five to seven years. The 
plantation design allows the reclaimed area to 
be greater than the area occupied by the 
plantation, while gaining other advantages of 
wind erosion control, stock shelter and the 
reduction of waterlogging, water erosion and 
runoff from the sandplain seep. 
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Harvesting lupins and barley on the East Belka seep. 
The trees in the background were 4.5 years old in 
December 1990. 
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