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Readily Available Water (RAW) in Soil

Nudc Cé San Cho Cay Coi Hap Thu chira trong dét

Readily Available Water (RAW)

in Soil

Soil water is held in pores or spaces between soil particles
(Figure 1) by attractive forces between water and the surface
of soil particles and with other water molecules (see fact
sheet TS1 — Overview of Soils). Roots must create a suction

to remove water from the soil pores, which is measured
in kilopascals, kPa.

Plants use water from the largest pores first. As the soil dries
it becomes increasingly difficult for plant roots to remove the
remaining soil water. Different plants have varying ability to
“suck” water from the soils. For example vegetables are only
able to apply a relatively weak suction to extract water from
soil and can access less water than a stronger growing plant
such as a grapevine.

Figure 1: Soil water is held in spaces between soil particles.
(Graphic: P. Toome 2011)

Readily Available Water (RAW)

Readily Available Water (RAW) is the amount of water stored
in the soil which can be easily extracted and used by plants.
To achieve high yields, irrigation management should aim to
ensure that the plants are always using the easily extractable
water. RAW is expressed in millimetres per metre (mm/m).
Every 10 mm/m is equivalent to 100 kL per hectare. The
amount of RAW in a soil is estimated from the texture,
structural condition and depth of all soil layers in the crop
root zone. This calculation is shown later in this sheet.
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TS8

VIETNAMESE

Nudc C6 San Cho Cay C6i Hap Thu
(RAW) chtra trong dat

NuGc ham chira trong dat dudc trit & trong cac 16 nhd i ti va
trong cac khe hd gilta cac phan tir clia dat bai luc hdp dan gitra
nudc va bé mat cla cac phan tir ciia dat va vdi cac phan tlr nuéc
khac (Xin xem Tai Liéu Hudng Dan TS1 - D4t 13 gi?). RE cay phai
tao mot sirc hit dé& hat nuGce tir cac 16 nho i ti nay, Iuc hit nay
dugc do luGng bang dan vi la kilopascals, kPa.

Cay cBi str dung nudc & cac 10 16n nhat trudc tién. Khi dat bi
khd, ré cay g8p nhiéu khé khdn khi hit s6 nuéc con sét lai. Cac
loai cdy khac nhau c6 kha nang hdt nudc trong dat khac nhau.
Thi du nhu rau cai chi cé thé ding mét luc hit tuong dsi yéu
dé hit nudc trong dat va tiéu thu it nudc hon céc loai cdy moc
manh nhu cdy nho.

Nudc C6 San Cho Cay C8i Hap Thu
(RAW)

NuGc C6 S&n Cho Cay C8i Hap Thu (RAW) 1a lugng nudc ham
chira trong d&t ma cdy cdi c6 thé dé& dang hdt Ién va st dung.

DE& dat ning suét cao, viéc quan ly nudc tusi phai nhdm dén muc
tiéu la bao dam cho cdy cdi luén ludn st dung lugng nudc dugc
hit 1én mot cach dé dang. Nudc C6 S&n Cho Cay C8i Hap Thu
(RAW) dudc do b&ng dan vi milimeters cho m&i mét (mm/m).

C(r mdi 10 mm/m thi tudng ducng vdi 100 KL cho mdi hécta.
Lugng RAW trong mot loai dat dugc phdng chirng dua theo
thanh phan cau tao, diéu kién két cau va do sau cua cac tang dat
trong viing ré cay phat trién. Céch tinh todn dudc hudng dan &
phan cuGi cua tap tai liéu nay.
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Soils of different textures (see fact sheet TS3 — Soil Texture)
hold different amounts of readily available water (see fact
sheet TS7 Soil Water Management). The soil textures are
shown in the left hand column of Table 1. This table shows
three columns of different “suction” levels, 20kPa (used for
vegetable growing), 40kPa and 60kPa (used for fruit trees
and grapevines respectively).

Dat o cdu trdc khac nhau (Xin xem Tai Liéu TS3 - Cdu tric cua
dét) gitr lugng nudc cé sin trong dat khac nhau (xem Tai Liéu
TS7 - Lugng nudc chira trong dat). Cau trlc cla dat dugc ghi &
phia bén trai cia Bang 1. Bang nay cho thdy 3 cot vdi 3 stc hut
khac nhau, 20 kPa (danh cho viéc trong rau cai), 40 kPa va 60
kPa lan lugt theo th(r tu, danh cho cady an trai va nho.

Soil texture Readily available water (mm/m) Cau truc clia dat Lugng nudc ¢ san trong d&t (mm/m)
between 8kPa and: trong khoang tur 8 kPa dén:
20kPa 40kPa 60kPa 20kPa 40kPa 60kPa
Sand 30 35 35 Dat cat 30 35 35
Loamy sand 45 50 55 Dat cat x6p 45 50 55
Sandy loam 45 60 65 D4t x6p o 1an cat 45 60 65
Light sandy clay loam 45 65 74 Dat x0p cb 1an ft dat sétva cat 45 65 74
Sandy clay loam 40 60 70 D4t xOp c6 Ian dat sét va cdt 40 60 70
Clay loam 30 55 65 Dat x0p co lan dat sét 30 55 65
Clay 25 45 55 Dat sét 25 45 55

Table 1: Readily Available Water for a Range of Suction Levels for
Different Soil Textures.
(Source: ICMS, Rural Solutions 2009)

The numbers in the columns are the amount of RAW at
different suction levels between 8kPa (field capacity) and
when irrigation is needed (refill point).

Table 1 shows that some soils, like sandy loam for example,
hold more readily available soil water than others like sand
and clay. It also shows that in one texture type, such as clay
loam, there is more water available to crops that can “suck”
hard (60kPa column) like grapevines then there is to plants
that cannot “suck” very hard (20kPa column) like vegetables.

Vegetable cropping uses a refill point of 20kPa. A refill point
of between 40 kPa and 60 kPa is suitable for fruit trees and
grape vines when maximum yield is the main objective. Soil
dried to 20 kPa between irrigations remains wetter than soil
dried to 60 kPa between irrigations. This means that soil dried
to 20 kPa takes less irrigation water to refill back to field
capacity than soil dried to 60 kPa, assuming similar soils

and rootzones.

Compacted soil layers will have lower RAW values because
they can hold less water. If there are stones in the soil layer,
RAW should be reduced by the percentage of stones.

Calculating RAW: The RAW stored within the soil rootzone

can be calculated by:

1. Making a map of the soil profile where the plant roots are
growing (see fact sheet TS2 — The Soil Profile)

2. Determining the soil texture of each soil layer in that
profile (see fact sheet TS3)

3. Measuring the thickness of each soil layer (in centimetres)

4. Multiplying the thickness of each soil layer by the RAW
value for the appropriate soil texture at the suction level
for your crop (from Table 1) For vegetables use the values
in column 1 (20kPa).

5. Adding together the RAW values for each soil layer
to obtain the Total RAW stored in the soil within the
crop’s rootzone.

Bang 1: Lugng nudc cd san trong dat vdi nhiu stic hit khac
nhau & dat cd cdu tric khac nhau.
(Source: ICMS, Rural Solutions 2009)

Nhitng con s6 trong cac cét la lugng RAW & cac surc hut khac
nhau & trong khoang 8 kPa (lwgng nudc chira é hién trudng)
va khi can phai tugi thém nudc (di€m cham thém nu'éc).

Bang 1 cho thay 6 mét vai loai dat, thi du nhu loai dat cat xop,
6 thé gitr nudc nhidu hon cac loai dat khac nhu dat cat hodc dat
sét. N6 cling cho thdy thém rang & cing mét loai cau tric, thi
du nhu loai dat x3p c6 1an dat sét, sé cd nhiéu nudc cho nhifng
loai hoa mau hut nuéc manh (& ¢t 60 kPa) nhu nho han 1a nuéc
cho cac loai hoa mau hat nudc yéu (& cot 20 kPa) nhu rau cai.

Céc loai rau cai hoa mau dung diém cham thém nudc 20 kPa.
Diém cham thém nudc gilta 40 va 60 kPa chi thich hgp cho céac
loai cdy &n trai va cdy nho khi muc tiéu clia viéc thu hoach nhdm
vao nang suat t6i da. Dat kho tdi 20 kPa gilra hai ky tudi nudc
van con c6 do 8m hon dat kh t&i 60 kPa gitfa hai ky tudi nudc.
Diéu do cd nghia la dat kho tdi 20 kPa sé can cham nudc tudi it
hon khi nang kha nang trit nudc & hién trudng hon la khi dat kho
dén 60 kPa, gia str c6 cling cdu trlic dat va viing ré phat trién.

Nhitng IGp dat dé dat sé cd RAW thap vi ching gilt dugc nudc it
han. Néu cd da trong I6p dat, Tri s6 RAW phai dugc trlr ra theo ti
|é bach phan cua da trong do.

Cach tinh tri s6 RAW: RAW ham ch(ra trong vling dat ré cdy phat

trién dugc tinh nhu sau:

1. V& so do két cdu déat nai ré cay dang moc (Xin xem Tai Liéu
TS2 - Két Cau cua bat).

2. Xac dinh thanh phan cdu tao cua ting I8p dat trong so d6 do
(Xin xem Tai Liéu TS3).

3. Do dd day cla ting I8p dat (tinh bang centimetre).

4. Nhan do day ctia mdi I6p dat vdi tri s6 RAW clia mbi loai dét
6 thanh phan cu tao tudng (ing véi stic hdt danh cho mdi
loai hoa mau (8 Bang 1). Da&i vdi céc loai rau cai, dung cac tri
s6 G cOt thir nhat (20 kPa).

5. COng tat ca cac tri s6 RAW cuia tiing 16p dat dé cé téng s
lugng nudc ¢ san trong dat ham chira trong viing ré phat
trién cla loai hoa mau do.



Here is an example of a RAW calculation using the diagram:

[ 0cm
Sandy loam
Layer 1 -
03)m RAW = 45mm/m
Plant — 30 cm
rootzone ( \
Layer 2 Sand
ly clay loam
035)m RAW = 40mm/m
80 cm

Figure 2: A plant is growing in 30 cm (0.3 m) of sandy loam over
50 cm (0.5 m) of sandy clay loam.
Source: ICMS Rural Solutions (2009)

The calculation of RAW at 20 kPa suction level (for vegetables)
would be:

Depth of From Table 1 RAW
soil layer
Layer 1:
Sandy loam 0.3m X 45 mm/m = 13.5mm
Layer 2:
Sandy clay loam 0.5 m x 40 mm/m = 20 mm
RAW Total = 33.5 mm

From the example above, 33.5 mm of water per irrigation
is required to refill the soil in the plant’s rootzone when the
soil has dried to 20kPa.

Knowing how much available water for a particular crop can
be held by a soil (RAW) provides growers with one of the
main components that help to make decisions about irrigation
scheduling — when to water and how much to water.
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Sau day la mot thi du vé cach tinh RAW dua theo hinh vé phia
dudi:

Céach tinh RAW & mc stc hit 20 kPa (danh cho céc loai rau céi)
sé la:

PO sau cua Hé s6 RAW Tri s6
I6p dat ¢ Bang 1 RAW
Lép 1:
Patxopcolancat 03m X 45mm/m = 13.5mm
LGp 2: bat x6p co
lAn catvadatsét 05m X 40mm/m = 20 mm
Tong cong RAW = 33.5 mm

TU thi du phia trén, m&i lan twéi can 33.5 mm nudc dé cham
thém s6 lugng nudc ham chira trong viing dat ré cay phat trién
khi dat khé dén mic 20 kPa.

N&m vitng dudc trif Iugng nudc cé san trong dat ding cho mét
loai hoa mau dac biét nao dd, sé mang lai cho nha trong tia mét
trong nhitng yéu t& quan trong giip quyét dinh cac k& hoach dan
nudc tudi - khi nao can phai tudi va lugng nudc can tudi la bao
nhiéu.

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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