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

Soil pH and Plant Nutrition

D0 pH cua dat va chat dinh dudng cho cay coi

Plant Nutrients

High yielding crops require a regular, adequate supply of all
plant nutrients. A low supply of any one will limit plant growth.
Macronutrients such as nitrogen, phosphorus and potassium
are used by vegetables in large quantities and soil reserves
can become rapidly depleted.

Nutrient management is a “balance” between nutrients supplied,
the soil nutrient pool, and nutrients lost through crop removal,
leaching and environmental losses. (Figure 1). It is important
not to oversupply nutrients which can lead to increased
nutrient loss, costs and soil acidification. Continued oversupply
can be toxic to plants and reduce crop production levels.

Soil containing more clay has higher capacity to hold plant
nutrients, which helps maintain a steady supply to the
growing crop. This is because:

» Clay particles have a large surface area relative to their
size which enables them to hold relatively large amounts
of plant nutrients within a small volume of soil.

» Clay particles carry a negative charge so that dissolved
(positively charged) nutrients are held on their surfaces
and available for uptake by plant roots.

Sand can only hold a limited amount of plant nutrients

in a given volume of soil because:

» Sand particles are large and have a small surface area
compared with their size

» Sand particles have a neutral charge and cannot attract
and retain dissolved nutrients

Organic humus particles are also negatively charged and
perform the same role as clay particles in carrying nutrients
ready for plant uptake. Hence clay loam with a high organic
carbon content is ideal soil for maintaining an adequate
supply of nutrients.

Nutrients in crop
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Figure 1: Nutrient input and removal in vegetable crops.
(Source: Anderson et al 2007)
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Cac chat dinh dudng cho cay coi

Cac loai hoa mau c6 ndng suat cao can dugc cung cap thudng
xuyén va day dua tat ca cac chat dinh duGng cho cay cdi. Néu bat
cr mot chét nao bj thiéu, cdy s& bi phat trién chdm lai. Nhiing
chat dinh duGng cao nhu dam (nitrogen), lan (phosphorus) va
kali (potassium) dugc cay cdi tiéu thu véi mot s6 lugng rat I6n va
dat co thé bi thiéu hut r&t mau chdng céc chat nay.

Viéc quan ly cac chéat dinh dung la gilr “su’ quan binh” gitra cac
chat dinh duGng dugc cung cap, trif lugng cac chat dinh duGng
cd trong dat va cac chat dinh duGng bi that thoat qua viéc thu
hoach hoa mau, cling véi su that thoat qua tham loc va cac
nguyén nhan khac do moi truGng gay ra. (Hinh 1). Diéu quan
trong la khong dugc cung cdp thang du’ cac chat dinh duGng vi
chiing c6 thé dua dén viéc gia ting su that thoat, tén kém tién
bac va dat bi tang do acid. Su cung cdp thang du trong mot thai
gian dai cé thé lam cho cdy c6i bi ngd doc va gidm ndng sut cla
hoa mau.

D&t chlra nhiéu dat sét co kha nang gilt chat dinh duGng cao
han, gitp duy tri su’ cung cdp déu dan cho hoa mau dang phat
trién. Vi:

e Céc phan tir dat sét c6 dién tich chung quanh tuong d6i I6n
so vdi kich thudc khién cho chiing gilr dugc s6 lugng tucng
ddi nhiéu hon cac chét dinh duBng cho cay ci trong mot thé
tich dat nho.

« Cac phan tir dat sét mang dién tich am vi vay cac chat dinh
duBng bi hoa tan (mang dién tich duong) dugc gilf lai trén bé
mat ctia chiing va san sang dé cho ré cay hap thu.

M6t thé tich cat chi cd thé gilr lai mot lugng gidi han cac chat

dinh duGng cho cay cGi, vi

e Céac phan tir cét co kich thudc I6n va cé dién tich chung
quanh nho so vdi kich thudc nay.

+  Céc phan tlr cat cé dién tich trung hoa khdng thé hit hay git?
cac chat dinh dudng da hoa tan.

Cac phan t&r mun hitu cg cling mang dién tich am va cé vai tro
giéng nhu cac phan tir dat sét trong viéc mang cac chat dinh
dudng san sang dé cay hap thu. Vi vay, dat mun 1an bun cd
chira lugng carbon hitu cd cao la dat ly tudng cho viéc duy tri su
cung cap day du chat dinh dung cho céy cdi.
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Growing crops in sandy soils requires the regular application
of small amounts of fertiliser to maintain supply of essential
nutrients, whereas less frequent, slightly higher rate of
application of fertiliser may be sufficient on loam and clays.
Many of the essential nutrients have little or no mobility in soil
hence plant root systems must be able to explore the soil

to be able to access the nutrients.

Soil pH

Soil pH is a scale to measure the acidity or alkalinity. Acid
soils have pH below 6, neutral soils have pH around 7, and
alkaline soils have pH above 8. Different soil layers often
have different pH, e.g. carbonate layers are typically alkaline,
whereas many topsoil layers are neutral to acidic.

The pH scale is logarithmic. This means that a soil with

pH 5.5 is ten times more acidic than a soil with pH 6.5, one
hundred times more acidic than a soil with pH 7.5, and so on.
Therefore changing the pH by more than one unit can require
large amounts of lime to increase alkalinity, or sulphur to
increase acidity. This may not be economical.

The ideal soil should have pH 6.5 to 8 because it provides
the best balance of essential plant nutrients available for
uptake (Figure 2). Nutrient deficiencies (too little) or toxicities
(too much) will occur outside this range.

Soil has a natural ability to resist change in pH as a result
of leaching or addition of chemicals such as fertiliser. Called
buffering capacity, clay and loam are more able to resist
change in pH than sand. However organic carbon has the
greatest buffering capacity.

Soil testing is critical to check both pH and nutrient levels.
Inappropriate levels can severely restrict plant growth. Soils
used for commercial production should be tested regularly
to monitor the effect of management practices on soil fertility
and pH.
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Figure 2: pH effects on nutrient availability.
(Source: Better Soils 1998)
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Hoa mau dang phat trién trong dat cat cn dudc cung cip déu
d&n mét lugng phan bon nhd dé duy tri su’ cung cip day dl chat
dinh duGng can thiét. Trong khi d6, mot lugng phan bdn cao
han cd thé cung cap trong mét thdi gian cach khoang lau hon
van cung cap day du chat dinh dudng cho dat mun va dat sét.
Nhiéu loai chat dinh duGng can thiét, khdng di dong hay di dong
rat it trong dat, vi vay hé thdng ré cay phai di tim kiém cac chat
dinh duBng nay dé& hap thu chdng.

Do pH

D0 pH cua dat la thudc do do acid hay do kiém. Dat mang tinh
acid c6 do pH dudi 6, dat trung tinh cé d6 pH gan 7 va dat mang
tinh kiém ¢ do pH 16n han 8. Nhitng I6p dat khac nhau thudng
c6 dd pH khac nhau, thi du nhu I8p dat voi 1a I8p dat dién hinh
cho tinh kiém, trong khi d8, nhiéu I16p dat mét thay d6i tir trung
tinh dén acid.

S6 pH dugc chia theo ty I logarithm. Biéu nay c6 nghia la dat cé
do pH 5.5 thi mang tinh acid gdp 10 lan dat c6 do pH 6.5 va 100
[an han dat co6 do pH 7.5 va c ti€p tuc tinh nhu thé. Vi vay, cir
thay ddi dd pH hon mét don vi c6 thé phai can dén mot lugng rat
I6n voi dé téng tinh kiém, hay luu huynh dé tang tinh acid. Viéc
nay nhiéu khi vé mat kinh té khéng co Igi.

bat ly tudng can phai cé do pH tir 6.5 dén 8 vi nd cung cap cac
chét dinh duBng can thiét cd san trong dat cho cay cdi hdp thu
mot cach quan binh nhat (Hinh 2). Cay cGi s€ bi suy dinh duGng
néu dat c6 dé pH nam ngoai khoang nay.

DAt 6 kha n&ng tu nhién chéng lai su thay d6i pH qua su tham
loc hay thém vao cac chat hda hoc nhu phan bon, dugdc goi la
kha ndng tao vlng trai don. Dat sét va dat mun cd kha nang
chdng thay d6i dé pH cao hon dat cat. Tuy nhién, carbon hitu co
c6 kha ndng tao vlng trai don cao han hét.

Xét nghiém dat la viéc lam rét quan trong dé kiém tra ca hai

yéu t6, do pH va muc do cac chat dinh duGng. MUrc do cla cua
chiing khéng ding, c6 thé lam sy tdng trudng clia cdy cdi bi han
ché mot cach tram trong. Dat dung cho viéc san xudt thuang
mai can phai dugc xét nghiém thudng xuyén dé theo ddi két qua
clia cac bién phap xUr ly vé su mau md va do pH.
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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




