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lable 1. Criteria used in the BRIA fo assess the sodicity limitation for sugarc
based on field pH and predicted ESP for Vertosols and Sodosols

Predicted Field pH ot 0.3 m Yield Sugarco
£SP reduction (%) | sodicity sub
(%) Vertosols Sodosols
<b <B.0 <b.5 negligible

b-14 §.0-9.5 6.5-8.0 10-25 502
15-25 8.0-8.5 25-50 503
525 >8.5 550 S04

Day et al. 1995



2 6. The extent (ha and %) of Sodosols in Survey Sections of the BRIA

Area (ha) and % of each Section with ESP (0.3 m) of

6—14 15-25 >25
1150 109 201
(23%) (2%) (4%)
713 294 718
(16%) (7% (16%)
1204 491 906
(29%) (12%) (22%)
1219 221 183
(21%) (4%) (3%)
2485 97 200
(32%) (1%) (3%)
1428 761 995
7% (9%) (12%)
1672 232 941
(17%) (2%) (10%)

442 70 233
(4%) (12%)
2275 4377

(5%) (9%)
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7.1 IRRIGATION AND SODICITY: AN OVERVIEW
. Rengasamy A and K.A. Olsson ®

BSTRACT

'Mm productivity of irrigated agricultiere in Australia is low for most crops and important
actors are the physical and chemical constraints caused by sodicity in the rootzone. Over 80%
of the irrigated soils are sodic and have a degraded structure which limits water and gas transport
and root growth. Irrigation, without appropriate drainage, leads to the buildup of salts in soil
solutions with increased sodium adsorption ratio and can develop perched watertables due to
a very low leaching fraction of the soil layers exacerbated by sodicity. Therefore, irrigation
management in Australia is closely linked with the management of soil sodicity.

The inevitable consequence of continued irrigation of crops and pastures with saline-sodic
water without careful management is the further sodification of soil layers and concentration
of salt in the rootzone. This will increase the possibility of dissolving toxic elements from soil
minerals. The vyields of crops can be far below the potential yields determined by climate. The
cost of continued use of amendments and fertilizers to maintain normal yields will increase
under saline-sodic irrigation.

Most of the irrigated soils in Australia need reclamation of sodicity of soil layers at least in the
rootzone. The management of these sodic soils involves the application of gypsum, suitable
tillage and the maintenance of structure by the buildup of organic matter and biological activity
over time. Then artificial drainage, an essential component of the management of irrigated
sodic soils, is possible. By following these soil management practices, rrrigated agriculture in
Australia will become sustainable with increased yields and bigh economic returns.

‘Keywords: irrigated soils, sodicity, sodification, Na balance, sodic soils, soil management
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Fig. 13. Soil profile data tor the 0.9 m depth tor some Q00 soil protiles
from Queensland plotted against the relationships of Ayers and Wesicol
[1985] os described in Figure 12a
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Figure 1.4 Hydraulic conductivity of silty loam soil (Saw-
yers Field 1, Rothamsted Farm, England) as a function of
electrolyte concentration for several levels of exchangeable

sodium percentage (ESP) [Reeve, Trans. 5th Int. Congr.
Aoric Fne nn. 21-32. (1958)1.
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Fig. 3. Average rootzone SAR, as influenced by leaching fraction
ond SAR .
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The evidence from best management of surface soils
through stubble retention and minimum till indicates that
these managements will maximize water storage. This is at
the cost of greater water movement below the root zone ‘
and for some landscapes degradation due to salinity andfng
waterlogging. Some quantitative research on the Interaction
of surface soil protection and implications for soil and
landscape hydrology is needed.

—p

Shaw et al. 1995
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GENERALISED NUTRIENT TRANSPORT
AN INCATCHMENTS
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Sustainable Irrigation in Australia
-

e Management of Sodic Solls

e Management of salt...mobilisation, storage
and transport to where it came from...the sea

e Balancing water entry, storage and leakage
from soil along with salt, nutrients and
pesticides

e Management must address paddock to farm
to catchment...whole system
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