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

Using Soil Water Monitoring Data to Identify Salinity

Risk and Leaching

Cach dung cac DI Kién Vé Lugng Nudc Trong Dat dé xéac
dinh nguy cd bi nhiém man va cho viéc tham loc

Proactive real time monitoring of
root zone salinity is now a reality

Soil water monitoring devices either measure the change
in the volume of water stored in the soil, or the change in
tension or energy by which the soil water is held. When the
probes are attached to data loggers, the information will be
displayed as charts. It is therefore important to understand
their general features.

Time is always shown on the horizontal or ‘X’ axis as a date
and the change in soil water content is shown on the vertical
or 'Y’ axis.

Volumetric - Figure 1

Volumetric soil water content will have units in either per cent
(%) or millimetres depth (mm). Lower values indicate that the
soil is drier.
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Viéc chu dong theo doi d@ man trong
dat dang xay ra & vung ré phat trién
hién nay co thé thuc hién dudgc

Céc thiét bi theo ddi lugng nudc trong dat, hodc Ia dung dé do
su' thay ddi lugng nudc chira trong dat, hay su thay d6i luc hit
(lam dat két dinh lai v&i nhau) clia lugng nudc nay hodc nang
lugng ma n6 ham chira trong dé. Khi cac dau 6ng khao sat dugc
gdn vao bd phén thu nhap dit kién, cac chi tiét s& dudc trinh bay
dudi hinh thirc gian do. Vi vay, diéu quan trong la cac ban can
phai hiéu cac diém dic trung clia ching.

Thi gian luén ludn dugc biéu dién & truc ndm ngang hay con goi
la truc *X’ va dung dé& ghi cac méc thdi diém, lugng nudc chira
trong d&t dugc danh dau theo truc thdng ding hay con goi la
truc ‘Y".

Dung lugng nudc chira trong dat - Hinh 1
Dung lugng nudc chira trong dat cé daon vi la ti 1€ bach phan (%)

hodc la do sau (mm). Tri s6 cang thap, dat cang kho.
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Figure 1: A volumetric soil water monitoring graph showing
general features.
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déat cho thay cac diém déc trung chinh.
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Soil Tension - Figure 2

The Y axis will display ‘soil tension’ and the unit kilopascals
(kPa).

The lowest value, zero is displayed at the top of the vertical
axis (as the values of soil tension are negative numbers).
This causes the lines to fall off when the soil dries, and to rise
as the soil wet, in the same manner as the volumetric data

in Figure 1.
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Figure 2: A soil tension graph showing general features.

Identifying the depth of irrigation
and crop water use

Movement of soil water from an upper layer to a lower layer
is usually shown by the sequential increase in slope of their
respective plots in response to irrigation. The lowest sensor
displaying an increase in slope determines the depth of
irrigation. Figure 3 shows volumetric SWMD where the first
two irrigations reached 30cm, and the third 60cm. Figure 4
shows soil tension data where irrigation consistently reached
a depth of 60cm.

The uptake of soil water by plants has a distinctive stepped
pattern, because most water is lost during the day. This
causes the line to fall downwards. At night time loss of water
from the soil surface will occur but the rate is much slower.
This produces a more horizontal line or ‘step’. The stepping
is always more noticeable on volumetric than soil tension
SWMD (compare Figures 3 and 4). The depth of crop water
extraction is given by the deepest sensor displaying the
stepped pattern.

Lu'c hat cua dat - Hinh 2

Truc Y biéu thi luc hit cla dat va cé don vi la kiloPascals (kPa).
Tri s6 thap nhat, s6 ‘0’ dugc ghi & trén dinh cao nhat cua truc
thdng dng (vi theo qui udc, luc hit c6 tri s6 4m). Pudng biéu
dién sé di xudng khi dat khé va di Ién khi dat uét, tuang tu nhu
cach biéu thi cac dit kién vé dung lugng nudc & Hinh 1.
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Hinh 2: Budng biéu dién luc hit clia dat véi cac diém déc trung
chinh.

Nhan biét d6 sau cua nudc tugi va
lugng nudc hoa mau da tiéu thu

Su di chuyén cla lugng nudc trong dat tir I6p dat trén xudng

I6p d&t bén dudi thudng dudc biéu thi & dd d6c téng bat thudng
trong cac dudng biéu dién khi tudi nude. Cam bién ndm sau nhét
ghi nhan sy téng gia d6 d6c xac dinh dugc do sau cua nudc tudi.
Hinh 3 cho thdy cac dung cu khao sat dung lugng nudc (SWMD),
hai cai dau, nudc tugi tham xudng 30 cm, cai th( ba, xudng 60
cm. Hinh 4 cho thdy cac dif kién lién quan dén luc hit cla dat
khi nudc tudi thudng tham sau xuéng do sau 60 cm.

Sy tiéu thu nudc clia cdy cdi cho thay cd mot doé doc dac biét
trén gian do, vi hau hét nudc bi that thoat vao ban ngay va
chiing ta thdy dudng biéu dién di xudng. Ban dém, nudc ciing bi
mat di, nhung chdm hon, diéu nay cho thdy & phan ndm ngang
clia dudng biéu dién. D6 dbc clia dudng biéu dién thdy rd & gian
d6 vé dung tich nudc han la & gian do luc hat trong dat (SWMD)
(so sanh hai Hinh 3 va 4). B0 sau clia nudc hit xudng dat khi
tudi hoa mau dugc cam bién sau nhat ghi lai thanh hinh c6 nhiéu
nac thang.
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Figure 3: Recognising depth of irrigation and crop water use
on a volumetric soil water monitoring graph.
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Figure 4: Recognising depth of irrigation and crop water use.

Identifying the potential for salt
build up in the root zone

Salt is left behind by plant roots when they take up water.
Repeated irrigation to the same depth as uptake of water by
the plant roots will result in salt accumulating within the lower
rootzone as displayed in Figure 4. Continued build up of salt
will limit the ability of the roots to take up the water. When
this occurs the plot will begin to flatten out. The olive line

in Figure 4 which shows water extraction from 60cm depth
flattens out after two days. However in this example the red
and blue lines at 10cm and 30cm respectively do not flatten
out between irrigation, which indicates that the applied
irrigation was adequate during the time period. However the
crop may be taking up higher amounts of salt which might
have long term impact on growth and yield.

To minimise the build up of salt in the root zone, periodic deep
irrigation is applied. Figure 5 shows the change in volumetric
soil water content for a drainage event for the same site as
Figure 4. The relatively short elapsed time between wetting
of sequentially deeper soil layers and the broad peaks indicates
that the site has good drainage — not too slow or too fast.

The key to effective leaching in this example was that
irrigation was applied at night time when crop uptake would
not be competing for the water, maximising the volume able
to drain.

Hinh 4: Nhan biét do sau clia nudc tudi va lugng nudc hoa mau
da tiéu thu.

Nhan biét mirc d6 mudi tich Iy & vung
ré phat trién

Ré cay sau khi hit nudc sé dé mudi lai. Khi tugi nudc & cling
mot do sau lién tuc, cay tiéu thu nudc s€ gay ra viéc mudi tich
Itly mudi & phia dudi clia viing ré& phét trién nhu dugc trinh bay
& Hinh 4. Viéc lién tuc tich IGy muGi nhu vay sé lam han ché kha
n&ng hit nudc clia ré cdy. Khi trudng hdp nay xay ra, dudng biéu
dién s& bt dau ndm ngang. Budng mau 6 liu trong Hinh 4 cho
thdy lugng nudc dudc cdy hit di & d6 sdu 60 cm sé nam ngang
2 ngay sau khi tudi. Tuy nhién, trong cling thi du nay, hai dudng
biéu dién mau dé va xanh ducng & do sau [an lugt 10 cm va 30 cm
lai khdng ndm ngang gitra 2 ky tudi, day 1a du hiéu cho thdy
sudt thdi gian d6é nudc tudi day dd. Tuy nhién vu mua c6 thé
dang bi lugng mudi cao han c6 kha nang bi anh hudng lau dai
vé mat tang trudng va ndng suat thu hoach.

DE giam bdt su tich Ity mudi & viing ré cay phat trién, ta ap
dung cach thinh thoang tudi nudc xuéng do sau han. Hinh 5 cho
thay su' thay ddi vé thanh phan cta dung lugng nudc chla trong
dét sau khi rira dat & ciing mét dia diém nhu Hinh 4. Thai gian
chuyén bién tuong d6i ngan cho viéc thdm uét cac 16p dat ndm
sdu bén dudi va cac cuc diém réng cho thay vi tri d6 dudc thoat
nudc rat tot - khong qua nhanh hay qua cham.

Bi quyét dé& tham loc c6 hiéu qua trong thi du nay la viéc tusi
nudc phai dp dung vao ban dém khi hoa mau khong canh tranh
tiéu thu nudc, dé viéc thdm loc duoc str dung t6i da lugng nudc.
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Figure 5: Drainage identified by the sequential increase in the
volumetric soil water content of successively deeper soil layers.

Leaching efficiency is promoted by:

SLOW application

» Avoids pooling at the surface — soil wets up better

* Allows time for salt to move passively into the draining water

STEADY application

+ Continually adds “fresh” water to promote efficient
removal of salt;

* Ensure enough water is applied to drain the leached salt
from the root zone

NIGHT TIME application

* Minimal plant uptake resulting in more water available
for drainage

See the Understanding and Managing Salinity Manual
for further information
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Hinh 5: Su’ thodt nudc nhan thay qua viéc gia tdng dang ké
lugng nudc chira trong dét & tirng I6p dat nam canh nhau.

Hiéu ndng cla viéc tudi tham loc dugc tang cudng thém bdi:

Tuéi tham loc CHAM RAI

e Tranh dé& nudc dong viing trén mét dat - d&€ dat tham udt
tot hon

e DPE& thdi gian cho mudi tu di chuyén vao nudc thai

Twéi tham loc DEU DAN

e Lién tuc thém “nudc mdi” dé téng gia hiéu ndng tay loc mudi;

e Phai bao dé~m c6 dl nudc dung dé xa mudi da dudc loc ra
khoi viing ré ciy phat trién.

Twéi tham loc vao BAN DEM

e LUc cdy cGi hap thu nudc it nhat sé gilip cho co nhiéu
nudc xa.

Xem thém tai liéu ‘Tim Hiéu va Cach Thuc Hanh Quan Ly D6 Man’
(The Understanding and Managing Salinity Manual) dé biét thém
chi tiét.

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




