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Targeting Salinity Management within Crop Root Zones

Chi tiéu d@ ra cho Viéc Quan Ly D6 M3n & Vling Ré Cay

Phat Trién

Uptake of water and salt
by plant roots

Plants roots take up water by creating a higher concentration
of salt within the cells than present in soil water. The effect

is similar to when two water sources of different salinities
come into contact in that the solutes try to spread out evenly
(TS11, Figure 3). Overall movement of water is from areas

of lower salinity to areas of higher salinity, which favours the
movement of water from the soil solution into the root system.

Overall movement of salt is from areas of higher salinity to
areas of lower salinity. If there was no control on the movement
of solutes between the plant root and soil solution, overall
movement of solutes from the plant would occur until the
salinity was the same as that in the soil solution. However
this would stop the uptake of water. To overcome this problem
and the problem of taking up excessive amounts of unwanted
solutes, plants have developed controls to restrict the movement
of solutes and other substances from the root cells to the soil
solution, and from the soil solution into the root cells. However
the controls are not full proof and nutrient imbalances or
toxicity can result if the soil solution becomes too salty.

Plants must use energy to take up water and exclude salts.
As a result they will take up the lowest energy water available
to them. This is water of lower salinity. Figure 1 shows that
at higher salinity (or osmotic pressure) less water can be taken
up by the root system unless the plant uses a lot of energy.
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Su hap thu nudc va mudi clia ré cay

Ré cay hap thu nudc béng céch tao ra ndng dé mudi & cac t&
bao cao han ndng dé mudi ctia nudc ham chira trong dat. Tac
dung gidng nhu khi hai nguén nudc c6 dd6 man khac nhau tiép
xuc véi nhau, cac chat hoa tan trong hai nguon sé phan b déu
lai v8i nhau (TS11, Hinh 3). Su di chuyén toan bd ctia nudc sé la
tUr ving c6 do madn thap sang ving c6 dé6 man cao hon, diéu nay
khién cho nudc di chuyén tir nhitng dung dich chira trong déat
sang hé thdng cac ré cay.

Su di chuyén toan bd mudi sé tir viing c6 dd mén cao sang viing
c6 dd mén thap. Néu khdng cd su kiém soét viéc di chuyén cta
cac chat hoa tan giifa ré cay va cac dung dich chira trong dat,
su di chuyén toan bd cac cht hoa tan trong cay sé xay ra cho
dén khi ndo dd man bén trong ciy bang vdi dd man cua dung
dich chira trong dat. Tuy nhién, diéu nay sé lam cdy cdi ngung
h&p thu nudc. D& vugt qua trd ngai nay cling véi mot tré ngai
khac la viéc hap thu qua muc cac chat hoa tan khong can thiét,
cay cdi tu phat trién mot hé théng han ché sy di chuyén cua cac
chat hoa tan va cac chat khac tir cac t& bao ré cay sang dung
dich chira trong dat va tur dung dich chira trong dat sang t€ bao
ré cay. Tuy nhién viéc kiém soat nay khong hoan chinh va su méat
quén binh dinh du@ng hay bi ngd doc c6 thé xay ra néu dung
dich ch(ra trong dat qua man.

Cay c8i phai dung néng lugng dé hap thu nudc va loai trir mudi.
Do do, ching sé hdp thu nudc c6 nang lugng thap nhat co
san. Pay la nudc c6 dd man thap hon d6 mén trong hé théng
ré cay. Hinh 2 cho thay khi d6 mén cao (hay &p suét thdm loc),
ré cay hap thu it nudc hon, trir khi cdy c6i phai diing nhiéu néng
lugng hon.
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Figure 1: Effect of soil salinity on plant uptake of water.

(Source: Anderson et al, 2007)

When more solutes are added by fertilisers the combined
salinity may also induce water stress and reduce uptake
of both the water and the added nutrients.

Avoid making the soil too salty when applying fertilisers —
it may slow uptake of water and nutrients. Once the
nutrients are taken up by the root zone salinity will fall back
to the levels associated with the irrigation water quality

and management.

Khi nhiéu chat hoa tan dugc tdng thém qua phan bon, téng
cdng dé man cling cé thé tao khd khan cho sy hap thu nudc va
lam gidm su hdp thu nudc cling véi cac chat dinh duGng dugc
thém vao.

Khi vo phan bén, tranh lam cho dat bi qua man - vi né cé
thé& lam cho viéc hap thu nuéc va cac chat dinh dudng bi
cham lai. Mot khi cac chét dinh duGng da dugc hap thu, d6 man
@ vling ré cay phat trién s& trg lai mirc tuong quan véi phdm chét
clia nudc tudi cling nhu cach quan ly nudc nay.
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Irrigation Management

If the root zone is viewed as quarters most of the water is
taken up by the upper portion, typically 40%, 30%, 20% and
10% in descending order from the surface to the bottom

of the root zone (Figure 2). As a result plants develop most
of their “feeder roots” closer to the soil surface. A smaller
number of thicker and deeper roots are produced to help
anchor the plants to the ground.

Viéc quan ly nudc tudi

N&u viing ré phét trién dugc xem nhu ndi tich Ity hau hét nudc
dugc hap thuy, ti 1€ bach phan ctia nudc dugc hap thu dugc tinh
tir mat dat xudng hét viing ré phat trién sé 13 40%, 30%, 20%
va 10% tir trén xudng dudi (Hinh 2). Do d6, ciy c6i phat trién
cac ré nudi cay gan mat dat. Mot s6 it ré day va sau dudc tao ra
dé gilip cay ding viing trén mét dat.
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Figure 2: FAO standard uptake of soil water.
(Graphic: ICMS, Rural Solutions SA 2009)

Salt will be deposited at the wetted edges following irrigation.
To minimise uptake of salt the depth of irrigation needs to be
below that of the upper active root zone (Figure 3). Irrigation
needs to be timed to maintain enough volume of soil water
of lower energy within the active root zone to meet crop
water requirements. The plants then do not need to rely

on taking up water from the more saline lower root zone,
unless they become stressed.

Plants lose water through their leaves and stems when they
convert energy from the sun into a chemical form that can

be used for growth hence most water is lost during daytime.
Crop water requirements will change as the plants grow and
develop, and with changing weather conditions. Thus it is
important to monitor both the weather and soil water content
and adjust irrigation management.

An occasional longer leaching irrigation is needed to push
salt below the lower root zone.

Mudi s& 13ng dong & viing ven viing dat uSt sau khi tudi. D&
giam thiéu sy’ hap thu mudi, dd sdu clia muc nudc tusi can phai
ndm dudi cta I3p ré sau nhat dang phat trién (Hinh 3). Viéc tudi
nudc can phai tinh thdi gian dé€ duy tri du lugng nudc ham chira
trong dat cd néng Iugng thap trong viing ré cdy phat trién dé
thod madn nhu cau vé nuéc ctia hoa mau. Sau do, cay cdi sé
khong can phai dua vao nudc & viing ré cay phét trién sau hon
va man han, trir trudng hgp chiing bi thi€u nudc tram trong.

Cay c8i bi mat nudc qua 14 va than cdy khi chiing bién d6i ndng
lugng tir mat trgi thanh mot dang hda chat ma cay cdi can dung
dé t&ng trudng, vi vay hau nhu phén I8n nudc bi méat di vao
ban ngay. Nhu ciu vé nudc clia hoa mau sé thay déi khi cdy c6i
I6n 1&n va khi tinh trang thdi tiét thay déi. Vi thé, diéu quan trong
la phai theo di thdi tiét va lugng nudc ham chira trong dat dé
diéu chinh viéc quan ly nudc tudi.

Thinh thoang can phai tugi nuéc tham loc lau hon dé day mudi
& viing ré phét trién sau ra ngudn nudc thai.
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Figure 3: Depth of routine and leaching irrigation.

(Graphic: J Chapman 2010)
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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




