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Soil Structure, Colour & Organic Content

Cau tric ctia dat, mau sac va cac thanh phan hitu co

Soil Structure

Soil structure refers to the way the sand, silt, clay, and
organic materials bond together to form the aggregates, and
how the aggregates are arranged in the soil. Their arrangement
affects the size, shape and connectivity of pore spaces in
between them (Figure 1).

Well structured soils feel soft and are easily broken in the
hand. They do not crust allowing seedlings to emerge. They
can also be worked over a wide range of moisture contents
with minimal damage.

The clump of soil in the right hand of the photo (Figure 2) has
good structure, and easily breaks up into smaller aggregates
of soil. This type of soil is often called a friable soil. The
compacted soil in the left hand has lost the clumps and visible
pores, and will not break unless considerable force is applied.
It is often called a hard-set soil.

Compaction problems in the field may be indicated by bent
taproots and rapid loss of root diameter (Figure 3). Fibrous
roots will become shorter and thicker. Pooling of water

following rain of irrigation can also be a sign of compaction.

Sandy soil has few or no visible aggregates as it mostly
contains single grains of sand. However sandy soil has good
drainage and is well aerated, making it suitable for vegetable
production. Sandy soil can easily become compacted and must
be broken up mechanically. As clay soils wet they swell and
as they dry they shrink. This reduces the compaction effect.

.

Cau trdc cua dat

Cau trdc clha dat la noi vé cach cat, bun, dat sét va cac chat hitu
cd két lai v8i nhau dé tao thanh khéi, va hinh thirc cac khéi nay
bG tri bén trong dat. Su' bd tri nay anh hudng dén kich thudc,
hinh dang va sy lién két cla cac khodng hg gilta ching vdi nhau
(Hinh 1.6).

D4t c6 cau trlic t6t tao cam gidc mém va dé vd trong long ban
tay. N6 khdng tao thanh I8p vo cling, dé cho cac cay con dé
dang nhu ra. D4t nay cd thé lam viéc véi nhiu mdc do 8m udt
khac nhau ma chi bi tén hai & murc tdi thiéu.

Théi d&t phia tay phai clia hinh ¢ c4u tric rét tot va dé dang bé
thanh nhiéu khéi dat nho.Dat nay thuGng dugc goi la dat x6p.
bat nén & phia trai hinh chup da mat di cac khéi dat nho va cac
khoang hd gitfa cac thanh phan, va né khdng bé dé dang trir
trudng hgp phai dung suc that nhiéu. Bat nay thudng dugc goi
la dat dé.

V&n dé dat bi nén & ngoai dong cé thé biét dugc khi quan sat
ré cai clia cay bi cong lai va dudng kinh cta ré nay bi giam rét
nhanh, ré con ngén lai va moc day hon. Viing nudc bi dong lai
sau khi mua da thoat nudc cling la dau hiéu clia dat bi nén.

DAt nhiéu cét 6 it, hodc khdng ¢, nhitng khdi dat mat thudng
trong thdy dugc vi n6 hau nhu chlra cac hét cat don [é. Tuy
nhién, dat cat thoat nudc rat tot va khdng khi luu thong rét dé
dang, day 1a loai dat trong rau cai rét thich hop. D4t cat cé thé
bi nén dé dang va can duing cic phucng phap cd gidi dé 1am va
chling ra. Vi dat sét nd 16n ra khi uét va co lai khi kho, diéu nay
lam tac dung clia viéc nén bi giam thiéu di.
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Figure 1: Soil structure.
(Source: www.dpi.vic.gov.au)

Hinh 1: Cu trlc cta dat.
(Ngudn: www.dpi.vic.gov.au 2010)
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Figure 2: Compacted (left) and friable soil (right).
(Source: A. Fox 2010)

Hinh 2: D&t bi nén (trai) va dat bé (mat).
(Ngubn: A. Fox 2010)

Soil Organic Carbon

Organic materials come from decay of living organisms
including plants, animals, insects, nematodes, worms or
microbes. Carbon is a major component. Decaying organic
matter supports many types of soil dwelling organisms —
there are more organisms in a spade full of soil than humans
on the Earth.

With time the decay products become smaller in size and
alter chemically, eventually forming a clay sized particle
called humus. Organic substances released by plant roots
and microbes and, waste excreted by worms are important
cements which bind the mineral particles into stable aggregates.

Soil organic carbon improves the structural properties of soil.
It affects aeration and drainage and increases the ability of
soil to hold water and nutrients. Organic carbon also helps
to ‘protect’ soil from sudden changes in pH after addition of

fertilisers or other chemicals, or as a result of leaching of solutes.

Soil organic matter holds the greatest proportion of nutrients
necessary for plant growth. Carbon being a major part of
organic matter means that the amount of carbon in the soil
is a major factor in a healthy soil. This is measured as part
of soil sampling and analysis.

Figure 3: Fibrous root growth in well structured soil (left)
and compacted soil (right).
(Source: Anderson et al 2007)

Hinh 3: Ré& cy phat trién trong dat c6 cu trdc tét (phia bén trai)
va & dat bi nén (bén phai)
(Ngudn: Anderson va cac cong su' 2007)

Carbon hitu cg trong dat

Cac chat hitu cd phat xuat tir sy tan ra clia cac vi sinh vat con
tusi nhu cdy c¢6i, thi vat, cdn tring, trin 6ng, céc loai vi khuan.
Carbon la mot thanh phan chinh. Cac chét hitu cg bi phan hay
gilip cho nhiéu vi sinh vat s6ng trong dat - trong mot xéng dat,
s6 lugng vi sinh vat nhiéu han s6 lugng con ngudi s6ng trén

qua dat.

Theo thai gian, nhitng chat bi phan huy sé co kich thudc nho dan
va tinh chat héa hoc cling thay d8i, cudi ciing chiing s& trg thanh
cac phan tir c6 kich thudc cd nhu dat sét va dugc goi la dat mun.
Céc chat hitu co do ré& cay va vi khudn phdng thich ra cling véi
chat phé thai do céc loai trun, bo tiét ra la chat keo quan trong,
no két dinh cac phan tir khoang chat thanh céac khdi dat cuc bén.

Carbon hitu cd trong dat cai thién cac dac tinh vé cdu tric cua
dat. N6 anh hudng dén su luu thong cla khong khi va thoat
nudc va lam tang khd ndng gilt nudc va cac chat dinh dudng clia
dat. Carbon hitu cd cling gilp bao vé dét, tranh su thay déi dot
ngot do pH sau khi vo phan bdn hay cac chat hda hoc khac hodc
do két qua cla viéc loc cac chat bi hoa tan.

Cac phan tir hitu cg trong dat gilf ti Ié cao nhat cac chat dinh
duGng can thiét cho cay c6i tang trugng. Carbon la mot thanh
phan chinh yéu trong vat chat hitu cg, diéu do cé nghia la s6
lugng carbon trong dét 1a yéu t8 chinh lam cho dat t6t. Kiém tra
s6 lugng carbon 13 mot phan trong viéc phan tich va &y mau dat.



Soil Colour

The colour of a soil can tell us much about how that soil
performs. Organic carbon darkens the colour of topsoil, which
is often dark brown. Colour can indicate whether a soil is well
drained (red tones), slowly drained (yellow or light grey),

or very poorly drained (dark grey-green). A soil displaying
mottled or mixed colours, red with yellow patches, as in
Figure 4, indicates that the soil is sometimes waterlogged.

The different layers of the soil can be visually identified by
looking at their colour. Soil colours within the NAP generally
range from red to red-brown, while carbonate layers are white
to orange in colour. Floodplain soils may have grey and green
tones, particularly in subsoil layers.

Red Sodosol
Nth Adelaide Plains, SA

Figure 5: A typical NAP soil showing dark red coloured topsoil
indicating high organic matter content, and a carbonate subsoil
layer at 60cm.

(Source: Anderson et al 2007)
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Mau sac cla dat

Mau séc clia dat cho chung ta biét nhiéu vé hoat dong cla no.
Chat carbon hitu cd lam I6p dat mat sdm mau, thuGng la mau
nau dam. Mau sic cé thé cho thay dat dugc, hodc la thoat nuc
rat tét (co sdc do), thodt nudc chdm (mau vang hay mau xam
nhat) hay thoat nudc rat té (mau xanh 1& cay-xam sam). Pat cé
soc van hay mau sic 16n xdn, chd dd, chd vang nhu trong hinh
s6 4 cho thay cd nhiing lic dat bi ing nudc.

Figure 4: Mottled soil.
(Source: www.czen.org

Hinh 4: D4t cé ciu tric hdn dén
(Ngudn: www.czen.org)

Nhirng I8p dat khac nhau cé thé nhan thay bang mét thudng
bang cdch quan sat mau sic cta ching. Mau sic cla dét trong
ving NAP thugng cé mau tir dé dén do nau, trong khi I6p dat
da voi cd mau tlr trang dén cam. Dat bi ngap nudc cd mau xam
hodc xanh 1& cdy, déc biét la I6p dat nam phia dudi.

bat do Solosol & ving
NAP, SA

Hinh 5: Mét m&u dat dién hinh cta viing NAP cho thy I6p dat
trén mat co mau ddé xam, dau hiéu cua su’ ham chira cao cac
thanh phan hitu cc va I8p dat sau bén dudi khoang 60 cm chira
nhiéu da voi (carbonate)

(Ngudn: Anderson va cac cong su’ 2007)

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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