Implementing Tools for Sustainable Agriculture on the NAP Better Growing Tool Kit
Phuong tién bao quan néng nghiép cho viing binh nguyén phia Bic Thanh Phé Adelaide Cac phudng tién trong tia t6t hon

Soil Salinity and Sodicity

Su’ nhiém mén ctia dat va M do sodium ham chrc trong dat

Soil Salinity

Soil Salinity is the presence of soluble salts in the plant root
zone or on the soil surface. It can have a major impact on the
performance of a crop and is possibly the biggest threat to
irrigated agriculture. A soil is defined as being saline when the
level of salinity of soil water affects plant growth (Figure 1).
However some plants are more tolerant of salt than others.

Salt occurs naturally in the soil but salinity but can become
a major problem when saline irrigation water is used or
groundwater rises within 2 metres of the soil surface as
happens in some areas of the Northern Adelaide Plains
(NAP). In Australia soil salinity is mostly due to salts of
sodium but can also be caused by the overuse of soluble
fertilisers such as nitrates.

Soil salinity affects plants in two ways:

1. Plants root systems take up water by maintaining higher
levels of dissolved salt in their cells than in the soil water.
If the latter is more salty then the ‘osmotic pressure’
difference is reduced and less water can be taken up.
Crops will show signs of water stress.

2. Plant root cells must absorb the nutrients required for
growth and development. Toxicity occurs when excessive
amounts of nutrients and/or of unwanted solutes
are absorbed.

Salt accumulates in the soil when water is used up by plants
or evaporates. The speed by which salt builds up in the root
zone depends on the salinity of the water and how much is
applied over time. Both the groundwater and reclaimed water
used for irrigation on the NAP is of marginal quality hence are
the major sources of salt.
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Su' nhiém man cua dat

Su’ nhiém mén 1a su hién dién clia cac loai mudi hoa tan trong
vling dat ré cay phat trién, hodc 13 trén mat dat. N6 c6 thé co
anh hudng nhiéu dén su' thu hoach ctia hoa mau va cé thé 1a méi
de doa I6n nhat cho nganh nong nghiép can nhiéu nudc. Dat bi
dinh nghia 13 nhiém m&n khi d mén ctia nudc ham chifa trong
dat anh hudng dén sy tang trudng cla cay cGi. Tuy nhién cd vai
loai cdy chiu dugc d6 man cao hon cac cay khac.

Musi c6 tu' nhién trong dat, nhung d6 man cé thé trd thanh van
dé trong yéu khi nudc tudi la nudc man hodc la muc nudc ngam
dang cao cach mat dat trong vong 2 mét nhu thudng thay &
mot vai khu vuc trong viing binh nguyén phia Bac Thanh Phg
Adelaide. & Uc Dai Ldi, dt bi nhiém man hau hét 1a vi cac loai
mudi sodium, nhung né cé thé bj gay ra bdi su’ lam dung céc loai
phan bon hoa tan trong nudc nhu nitrates.

D6 man clia dat anh hudng cay cbi dudi hai hinh thic:

1. Hé thdng ré cdy can nudc dé duy tri lugng mudi hoa tan
trong cac té bao cao hon lugng mudi nuéc ham chira trong
dat. Néu lugng mudi ham chira trong dat man han thi su
chénh léch ap sudt tham loc bi giam va nudc dugc hap thu it
di. Cay cGi sé c6 dau hiéu bi thi€u nudc.

2. Céc t& bao clia ré cay can phai hap thu chat dinh dudng can
thiét dé cay tang trudng va phat trién. Tinh trang nhiém doc
sé€ xay ra khi cac chat dinh duGng va/ hodc cac chat hoa tan
khong can thiét, bi hap thu nhiéu qua muec.

Mudi tich Iy trong dat khi nudc bi cay hit 1én d& nudi than hosc

bi b6c hai. T8¢ d6 mudi tich Ity & viing ré cay phat trién tuy

thudc vao d6 man clia nudc cung véi khdi lugng nudc str dung
trong thai gian qua. Ca hai loai nudc, nudc ngam va nudc tai
ché& duing dé tusi cay & viing binh nguyén phia Bic Thanh Phd

Adelaide c6 phdm chét vira phai nén ching la ngudn gdc xust

phat mudi trong dat.
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Figure 1: Water flow into a root is reduced as the soil

salinity increases.
(Source: Anderson et al 2007)
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Heavy occasional irrigations are needed to wash
accumulated salts downward. The ‘leaching fraction’ or how
much extra irrigation water is needed to wash the salt
downward is calculated based on soil and water properties.
Winter rainfall is especially effective in reducing root zone
salinity, but it is becoming less reliable in the NAP, with
climate change.

Over irrigation allowing water to pass the rootzone when it is
not needed for leaching salt can cause shallow or perched
water tables to develop, particularly where there are
restrictive clay layers present in the soil profile. Salt dissolved
in a shallow watertable can be carried up as the watertable
rises, and deposited in the crop rootzone.

General signs of salinity include:
» Slow seed germination and poor crop growth
* Leaves appear smaller and darker than normal

* Burning on leaf margins and tips followed by yellowing
and bronzing

* Reduced flower / fruit production

Soil salinity
EC, (dS/m)

Vegetable

4.8

4.6 Zucchini

4.4

4.2

4.0 Olive

3.8

3.6

3.4

3.2

3.0

2.8 Broccoli

2.6

24 Tomato, Cucumber, Cauliflower

2.2

2.0

1.8 Potato, Celery

Ave 16
1.4 Capsicum, Grape (own roots)
1.2 Onion, Lettuce

Min 1.0 Almond, Carrot, Eggplant
0.8

Mains water —» 0.6
Rainwater -» -

Limit

Groundwater
=
QO
x

Reclaimed Effluent

Nuéc ngdm

Table 1: Salt tolerance of crops grown in the NAP. The ideal
benchmark is the critical tolerance salinity value of the grown
crop. However it is important to note that soil salinity cannot

be lower than the infiltrating water. Since both groundwater and
reclaimed water used for irrigation on the NAP commonly have
salinities around 2dS/m, sensitive crops will always be affected
by salinity.

(Source: Anderson et al 2007)

Thinh thoang tudi that nhidu nudc 1a viéc can thiét dé rira mudi
tich Iy trong dat. Ti 1€ loc rlra hay s6 lugng nudc tudi can co
thém dé rira mudi dudc tinh toan dua theo déc tinh cla dat va
nudc. Lugng nuéc mua vao mua Dong cd tac dung hitu hiéu
d3c biét trong viéc giam do mén clia viing dat ré cay phat trién.
Nhung Vi tinh trang khi hau thay d6i, lugng nudc nay & viing
binh nguyén phia Bac Thanh Ph§ Adelaide ciing khdng chac
chan 1am.

Nudc, néu tudi qua nhiéu, khi khdng can dung dé loc mudi s&
th&m qua viing ré& cay phat trién, lam muc nudc ngam dang cao,
dac biét la khi cau trlc clia dat cé nhiéu I6p dat sét. Mudi hoa
tan & nhifng chd muc nudc ngdm dang cao co thé bi day 1én
theo nuGc dang cao va I&ng dong lai trong ving ré cay

phat trién.

D&u hiéu tdng quét clia d&t nhiém man cao gom co:

e HGt gibng ndy mam cham va cay cGi tang trudng rat kém.

e L& cd vé nho va dam han binh thuGng.

« Riava dau la bi chdy nam, sau do bi vang va sam mau di.

« [t ra hoa va tréi.

Do Man cua dat
EC, (dS/m)

Loai hoa mau

4.8
4.6 Muép

e 4'4
Gigi han 42
4.0 0 liu
3.8
3.6
3.4
3.2
3.0
2.8 Cai
2.6
2.4 Ca chua, dua leo, béng cai trang
2.2
2.0
1.8 Khoai tay, Can tay
Trung binh 1.6

1.4 Ot, Nho khdng thap géc
, 1.2 CU hanh tay, rau sa lach

Téi thiéu 1.0 Hanh nhan, Ca r6t, Ca Tim

Nwéc dung tron 0.8 '

thanh pho —»
Nwéc mwa 0.6

Téi da

Nwoc tai ché

Bang 1: Stc chiu dung d6 man cua cac loai hoa mau trong &
vuing binh nguyén phia Béc Thanh phd Adelaide. Tiéu diém ly
tudng la tri s6 chiu man tdi han cta cay trong trong vu mla da
trudng thanh. Tuy nhién, cé diéu luu y rat quan trong la d6 man
clia dat khéng thé thap han nudc thdm qua nd. Vi ca hai loai
nudc, nudc ngdm va nudc tai ché dung dé tusi cdy & viing binh
nguyén phia Bac Thanh Ph§ Adelaide thudng cé dd man khoang
2dS/m, nhing loai hoa mau nhay cam sé ludn luén bi anh hudng
bdi d6 man.



Sodicity

Sodicity occurs when the clay particles in a soil contain
excessive amounts of sodium. Many soils on the NAP are
already high in sodium that has naturally accumulated as salt
(sodium chloride). This is due to both the relatively low rainfall
and in some soils a clay layer in the soil profile that has low
permeability. The use of irrigation water that is high in sodium
chloride can contribute to this problem and may result in

a soil becoming sodic.

A high level of sodium on clay particles causes them to
separate into single particles that move apart. This can
result in a soil with poor structure and reduced penetration
by water and air. When water is added to aggregates in the
soil, the aggregates may collapse. Pore space is lost, just
like compaction, restricting drainage. Affected layers also
become hard-set and can reduce root penetration and
seedling establishment.

The use of irrigation water that is high in sodium requires
careful management strategies. These are covered in other
fact sheets along with a simple field test to assess sodicity.
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Anh hudng ctia sodium

Anh hudng clia sodium trong dét xay ra khi cac phan tir dat sét
trong dat ch(ra nhiéu qua nhiéu sodium. Nhiéu dat trong ving
binh nguyén phia Bac Thanh Ph§ Adelaide da co lugng sodium
tich Ity tu nhién cao san dudi dang mudi &n (sodium chloride).
Diéu nay gay ra bai hai nguyén nhan, lugng mua tucng déi thap
va 6 mot s ndi, I6p dat sét trong cau truc dat coé do tham nudc
cham. Viéc sir dung nudc tudi cd ham lugng mudi sodium chlo-
ride cao cé thé lam van dé thém tram trong va lam cho dat bi tac
dung clia sodim ndng thém.

Lugng sodium trong dat sét cao lam ching tach r&i nhau ra
thanh tig phan t(r riéng &, diéu nay lam cho cau tric dat xau
di, gidam sy tham nhap cla nudc va khdng khi. Khi thém nuéc
vao cac hon dat cuc. Cac hon dat nay cd thé bi v& vun ra, cac
khoang hé li ti trong dat bi mat di, giéng nhu dat bi nén lai, lam
nudc thodt ra bi han ché. Nhitng I6p dat bi anh hudng trd thanh
cltng rén lai, lam ré cay khd moc xuyén qua va cdy con phat trién
kho khan.

Viéc sr dung nudc tudi cd ham lugng sodium cao can phai co ké
hoach kiém soat can than. Nhitng diéu nay dugc dé cap trong
cac tai liéu hudng dan khac cling véi cach thir nghiém da chién
ngoai hién trudng dé xac dinh dé sodium trong dét.

The Adelaide and Mount Lofty Ranges Natural
Resources Management Board'’s Coast and Marine
division and Land Management Program are
supported through funding from the Australian
Government'’s Caring for our Country initiative.

For further information contact — the Adelaide and Mount Lofty Ranges Natural Resources Management Board on (08) 8273 9100
or visit the HortEx website hortexalliance.com.au
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