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Soil Water Management

Viéc quan ly nudc dung cho nhu cau cua dat

Soil Water

Soil water is a mixture of water, nutrients, salts, and other
substances, and is held in the soil pore spaces. Soil within
the rootzone needs to be able to store as much water as
possible for plant requirements but also to drain well enough
so that aeration is quickly re-established after irrigation or
rainfall. Plants grow best when they have a suitable balance
of water and air in their root zones.

The amount of plant available water that is held in a soil and
the movement of water through the soil profile is influenced
by soil structure, texture, depth and slope. Water is held in
the pores (gaps) between the soil particles (Figure 1). The
pores in clay soils are small, hold a relatively large amount
of water and do not give it up to plants easily. The pores

in sandy soils are large and hold relatively small amounts

of water but give up the water readily to plants (Figure 2).

An ideal soil has a mixture of sand and clay particles. This
provides a mix of pore sizes that not only hold water and
dissolved nutrients but also the air that plants require for growth.

After heavy irrigation or rainfall, when the soil is full of water,
including all the air spaces (pores), the soil is said to be
‘saturated’. After the soil drains and there is no more free
drainage the soil is at its maximum water storage capacity,
often referred to as ‘field capacity’. Draining water is often
called ‘gravitational water’.

As water is removed by plants and by evaporation from the
soil surface, it becomes more and more difficult for plants to
extract the remaining soil water because it clings more tightly
to the soil particles and within small pore spaces. ‘Permanent
wilting point’ is reached when plant roots can no longer
extract the soil water, causing the crops to wilt and not
recover. The amount of water between field capacity and

permanent wilting point is called Plant Available Water (PAW).
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Figure 1: Description of soil water.
(Source: Better Soils 1998)
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Nudc ham chlra trong dat

NuGc ham chira trong dat 13 mdt hon hdp clia nudc, cac chat
dinh duGng, mudi va cac chat khac va dugc chira & trong cac
khoang hd nho li ti bén trong d4t. DAt trong vling ré cay phat
trién can phai chlta nudc cho nhu cau clia cay cang nhiéu cang
t6t, nhung cling can phai thoat nudc day du dé cé su’ thoang
khi trd lai that nhanh sau khi tudi hay sau khi mua. Cay c6i moc
t6t nhat khi viing ré ctia chling c6 dugdc can béng thich hop giita
nudc va khong khi.

Lugng nudc can dung cho cdy cdi gilf trong dat va su di chuyén
clia nudc qua cac I8p dat bi anh hudng bdi thanh phan cau tao,
cach két cau, do sau va do d6c cua dat. Nudc dugc chlra & cac
khoang hd i ti gitta cac phan tir trong dat. Cac khoang hd trong
dat sét nhd, gilt dugc tuong ddi nhiéu nudc va khong dé cho cay
cBi hdp thu dé dang. Khoang hd trong dat co 1an cat I6n, gitt
dugc tudng ddi it nudc nhung lai nha nudc dé dang cho cdy cdi
hap thuy.

DAt ly tudng can phai cd mdt hdn hop cac phan tir cat va dat sét.
N6 s& cung c&p mot hon hap cac khoang hé i ti cd kich thudc
khac nhau, khong nhitng chi gilr nudc va cac chéat dinh duGng da
dugc hoa tan, ma con cd khong khi can thiét cho cay tang trudng.

Sau mdi khi tuGi nudc that nhiéu hay sau trén mua I6n, khi dat
d3 day da nudc, k& ca cac khoang hd li ti chira khdng khi, dat
dugc goi la “bdo hoa”. Sau khi dat dugc xa nudc va khong con
nudc thodt ra ty do nifa, dat dugc coi la dang ding hét kha nang
chira nudc, thudng dugc dé cap nhu 1a “kha nang gilt nudc &
hién truong”. Nudc thoat ra dudc goi la “nudc thoat ra do sic
hut trong trudng”.

Vi nudc bi cdy c6i mang di va bi boc hai tir mat dat, nén cay coi
cang ltic cang gap kho khdn khi thu hit lugng nudc trong dat
con lai vi nd s& bam chat han vao cac phan tir clia dat va bén
trong cac khoang hd li ti. Cay bi goi la dat dén “diém héo rii vinh
vién” khi ré cdy khong con hit dugc nudc chifa trong dat, lam
hoa mau bj héo rii va khong con hoi phuc lai dugc. SG6 lugng
nudc sai biét gitta kha néng hién trudng va diém héo rii vinh vién
dudc goi 13 Nudc C6 San Cho Cay CGi Hap Thu (Plant Available
Water (PAW).
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Figure 2: The soil moisture characteristics of a clay and a sand soil.
(Source: Anderson et al 2007)

Plant production will be affected when the uptake of soil water
cannot keep up with the amount lost through the pores of
leaves and stems, called transpiration. This occurs well
before permanent wilting point is reached.

Readily Available Water (RAW) is the amount of water stored
in soil within the root zone which can be easily extracted and
used by plants (Figure 3). To achieve high yields irrigation
management should aim to ensure that there is always
sufficient readily available water remaining in the root zone so
that the plants are always using the easily extractable water.

The soil water content at which more water is required to
maintain growth rates is the ‘refill point’. All vegetable and
most perennial crops grown on the Northern Adelaide Plains
(NAP) require the refill point to be set below RAW, as even
temporary wilting and recovery can decrease yield and quality.

All soils have slightly different properties and perform
differently. The successful management of irrigation inputs

in any horticultural production system requires the ability

to be able to calculate the amount of Readily Available Water
(RAW) in a soil. This requires a good understanding of all the
soil properties. The calculation of RAW is an exercise that

is covered in fact sheet TS8.
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Figure 3. Relationship of Saturation, Field Capacity, Refill Point,
Permanent Wilt Point and Readily Available Water.
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MUrc san xudt cta cay c6i sé bi anh hudng mot khi su” hap thu
nudc trong dat khong theo kip vdi lugng nudc that thodt qua cac
16 li ti clia 14 va than cay, goi 1a su hd hdp ctia cdy. Hién tudng
nay xay ra trong mét thdi gian dai trudc khi cay dat dén diém
héo rii vinh vién.

Nudc C S8n Cho Cay C6i Hap Thu (Readily Available Water —
(RAW)) 13 lugng nudc chira trong viing dat ré cay phat trién ma
cay cBi cd thé thu hit va st dung dé dang. Dé dat dugc ning
sudt cao, viéc quan ly nudc tudi phai nhdm vao viéc bao dam lic
ndo cling cé day du nudc san sang cho cay, trong viing ré cay
phét trién, d& ciy c6i lubn lubn str dung nudc cd thé dugc thu
hit mot cach dé dang.

Lugng nudc chifa trong dat vao thdi diém can phai chdm thém
nudc vao, dé€ duy tri mirc dd phat trién clia cdy cdi dugc goi la
diém cham thém nudc. Tat ca cac ciy cbi va hau hét céac loai
hoa mau tréng quanh ndm & vung binh nguyén phia Bac Thanh
Phé Adelaide can phai cé diém cham thém nudc thap hon RAW,
vi ngay ca khi bj tam thdi héo rii r6i hoi phuc trd lai, nang sudt va
pham chét clia hoa mau cling bi gidm di.

Tat ca cac loai dat co nhiing dac tinh hai khac nhau va sé lam
viéc khac nhau. Viéc quan ly thanh cong nudc tudi cung (ing
cho bat ky hé théng san xudt ndng nghiép nao, cling can phai cd
kha néng tinh toan lugng nudc cd sin trong dat (RAW) clia mot
miéng dat. Diéu nay can phai c6 su hiéu biét cin k& vé cac dic
tinh ctia dt. Cach tinh toan lugng nudc cé sin trong dat (RAW)
I3 mot bai thuc tap dudc dé cap trong Tai Liéu Hudng Dan SG TS8.

The Adelaide and Mount Lofty Ranges Natural
Resources Management Board'’s Coast and Marine
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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




