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

Salinity of Water Sources on the NAP

D06 Man cua Cac Ngudn Nudc & Vung Binh Nguyén Phia

Bac Thanh Phd Adelaide

General Effects on Crops

The salinity of irrigation water is the major source of salt
added to crops in a growing season. Most irrigators on

the Northern Adelaide Plains (NAP) use groundwater, or
reclaimed water from the Virginia Pipeline Scheme. A small
number of producers use pressurised mains supply water
or harvested rainwater.

Measure the Salinity of Your
Irrigation Water

Groundwater

Groundwater is mostly pumped from ancient sand and
limestone layers called the T1 and T2 aquifer, respectively.
Their source is rain water which has drained through
fractured bedrock in the hills to the east (Figure 1). It takes
thousands of years for the water to reach the T1 and T2
aquifers hence the amount of groundwater that irrigators
are allowed to pump is carefully managed by a water
allocation system.
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Anh Hudng Tong Quét déi véi Cac Loai
Hoa Mau

D06 min clia cac loai nudc dung dé tudi hoa mau la ngudn mudi
chinh yéu tdng thém vao hoa mau trong cac vu mua. Hau hét cac
nha vudn trong viing Binh Nguyén Phia Bac Thanh Phg Adelaide
(NAP) diing nudc ngam hodc nudc tai ché trong hé thdng dudng
8ng dan nudc viing Virginia. Mot s6 it cac nha san xuét diing
nudc trong hé thdng nudc chinh cta thanh phd hodc dung nudc
mua tich trir lai.

DO DO MAN NUOC TUOT CUA BAN
Nu'éc ngam

Nudc ngdm hau hét dudc bom tir cac dia tang da véi va cét cd
Xua ngam nudc goi la T1 va T2 theo thd ty. Nguodn cung cap
nudc cla ching la nudc mua chdy qua cac vét ndt cla I8p da &
vlung doi nti phia dong clia thanh phd (Hinh 1). Phai mat hang
ngan ndm dé sd lugng nudc nay tich tu & cac I6p dia tAng ngdm
nudc T1 va T2, vi vay lugng nudc ngam ma nha vudn dugc cho
phép bam dugc quan ly rat chat ché qua hé thdng cap phat nudc.
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Figure 1: Aquifer Systems on the NAP.
(Courtesy: Department of Water 1998)

Groundwater salinity is not uniformly mixed, rather varies with
location in NAP. Lower salinity is found where the fractured
bedrock allows faster flow, mostly where ancient and current
river systems exist. Overuse of groundwater can cause
higher salinity water to move in from outlying areas. Corroded
well casings can lead to salty water from overlying aquifers
leaking into the T1 and T2 layers, resulting in localised high
groundwater salinity. The range in quality of groundwater
used by irrigators is summarised in Table 1.

Hinh 1: Hé théng cac tang nudc ngam & ving NAP.
(Hinh ctia: Department of Water 1998)

D06 man clia nudc ngam khong dugc hoa tron dong nhat, thay
ddi tuy theo vi tri trong viing. P& mén thap & cac tang da bi ndt,
& dé nudce chay nhanh va la noi cac hé théng sbng ngoi ¢6 va
mdi hién dién. Lam dung nudc ngdm c6 thé lam nudc cé d6 mén
cao han tlr cac vung lan can chay don vé. Cac thanh giéng bam
bi ri sét c6 thé dua dén viéc nudc mudi & cac dia tang phia trén
ro ri xudng dia tang T1 va T2, tao nén tirng vung nho nudce bi
dd mén cao. Pham chét clia nudc ngdm dugc nha vudn st dung
dugc tém tat & Bang 1.
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Parameter Units T1 Aquifer T2 Aquifer

Min Max Min Max
pH no units 7.4 8.1 7 8.1
Total Dissolved mg/L 715 4033 556 2322
Solids

Total Nitrogen
Total Phosphorus

mg/L 0 0 0 2
mg/L 0 0 0 0
Sodicity SAR 3.8 7.7 29 126
Chloride mg/L 170 485 190 736

Table 1: Quality of the T1 and T2 aquifers.
(Courtesy: PIRSA 1998)

Reclaimed Water

Treated domestic sewage has been used on the NAP since
the 1970’s for irrigation of crops where there was no contact
with the harvested product. A major upgrade to the treatment
process in the late 1990’s now allows unrestricted use

of the reclaimed water. A cap on salinity measured by total
dissolved solids of 1500 mg/L was mandated.

Seepage of shallow saline groundwater into the sewer
systems causes the salinity of the reclaimed water to cycle
each year (Figure 2). Rainfall in Adelaide occurs mostly in
winter with drainage taking a few weeks to reach the shallow
groundwater layer. As a result salinity is lowest in winter
increasing to a maximum in summer. Less seepage occurs
in dry winters than in wet years resulting in lower salinity.

1500

Wet Winter
3
=2 4
g 1200
[®]
]
>
el
(%] 900 ¥
[a]
= MryWinter
Tolerance of sensitive crops TDS > 1000 mg/L
600 — ——— T T T
- - O - — O O O O OO O W W M~ M~ N~ O O ©
s 3235828585583
@ c Qo = = = =3 = 3 =] ‘c’)
S8P=2£88853327g8°9828038
——2001 — 2002 — 2005

Figure 2: Salinity of the Class A reclaimed water.

Quality of the reclaimed water is within the range of the
T1 and T2 aquifers, hence has similar potential impacts
and management requirements as the groundwater.

Thong s6 Pon vi Pia tang Pia tang
ngam nuéc T1 ngam nudc T2
T6i Toi TGi T6i

thifu da thi€u da

pH Khong co 7.4 8.1 7 8.1

daon vi

Téng cong cac mg/L 715 4033 556 2322

chét ran hoa tan

Téng cong mg/L 0 0 0 2

Nitrogen

T6ng cdng mg/L 0 0 0 0

Phosphorus

Sodicity SAR 3.8 7.7 2.9 12.6

Chloride mg/L 170 485 190 736

Bang 1: Phdm chét clia nudc & dia tAng ngdm nudc T1 va T2.
(Tai lidu ctia: PIRSA 1998)

Nudc tai ché

Nudc c6ng ranh trong thanh phd sau khi xtr ly dugc sir dung
trong vung NAP tUr thap nién ‘70 cho viéc tudi cac loai hoa mau
ma nudc tudi khdng tiép xdc vdi cac san pham thu hoach. Cac
bién phap x{r ly dugc nang cap vao cudi thap nién ‘90 cho phép
khdng gidi han cach str dung nudc tai ché nay. D6 man dugc
phép st dung clia ngudn nudc nay khong dugc qua 1500 mg/L,
béng cach do t&ng s8 cac chat ran hoa tan.

Qua trinh thdm nhap ctia ngudn nudc man ngam can vao hé
théng nudc cdng 1am cho dd min clia nudc tai ché thay déi theo
chu ky hang nam (Hinh 2). Mat d6 mua & Adelaide xay ra hau
hét vao mua Dong va lugng nudc mua chay theo cong ranh phai
maét vai tuan | dé tham tdi I6p ngudc ngadm can. Do do, d6 mén
sé thdp nhat vao mlua DBong va tang dan |én tGi da vao mua He.
Nudc thdm nhap sé it han vao nhitng mua Bong it mua so véi
nhirng mua Déng mua nhiéu va cling lam cho d6 man giam di.
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Hinh 2: D6 mdn cla nudc tai ché loai A.

Pham chét clia nuc tai ché gan gidng nhu clia nude & hai dia
tang T1 va T2 vi vay nd co kha nang tac dong va nhitng doi hoi
vé quan ly gidng nhu nudc ngam.

Parameter Units Average Thong s6 bon vi Trung binh
pH none 7 pH Khong co6 dan vi 7
Total Dissolved Solids mg/L 1070 T6ng cdng cac chét ran
Total Phosphorus mg/L <3 hoa tan mg/L 1070
Nitrate + Nitrite mg/L <10 Téng cong Phosphorus mg/L <3
Sodicity SAR 8 Nitrate + Nitrite mg/L <10
Chloride mg/L 390 Sodicity SAR 8
Chloride mg/L 390

Table 2: Quality of the reclaimed water.
(Courtesy: Water Reticulation Services Virginia 2006)

Bang 2: Pham chét cla nudc tai ché.
(Tai liéi cua: Water Reticulation Services Virginia 2006)



Mains Supply Water

Water for household use is supplied via pressurised pipes
called mains water. The water comes from reservoirs after
treatment to drinking water standards.

The NAP is supply by water from the Barossa reservoir.
Water quality is better than that for the majority of groundwater
supply and the reclaimed water (Table 3), which makes mains
water more suitable for use on salt sensitive crops. However
mains water is very expensive to purchase relative to the
other water sources hence is only used on high value crops
with relatively low water requirements.

Nu'éc cung cap qua hé thong nudc duing trong
thanh pho

Nudc dung trong nha dugc cung cdp qua hé théng dudng 6ng
cao &p dudgc goi 13 nudc chinh yéu. Nudc ndy dudc dan tir cic hd
ch(ra nhan tao va dudc x{r ly dé dat tiéu chudn cta nudc udng.

NAP dudc cung cdp nudc tir hd chira Barossa. Phdm chét cua
nudc nay tot han da s6 cac ngudn nudc ngam va nudc tai ché
(Bang 3), diéu nay khién cho viéc diing ngudn nudc nay dé tudi
cac loai hoa mau nhay cam vdi dé madn rat tot. Tuy nhién, ngudn
nudc chinh nay rat dat tién so vdi cac ngudn nudc khac, vi vay
no chi dugc dung cho cac loai hoa mau cd gia tri cao va nhu cau
tiéu thu nudc tuong doi thap.

Parameter Units Barossa System

Min Max Ave
pH no units 6.8 8.0 7.2
Total Dissolved Solids mg/L 321 435 364
Total Nitrogen mg/L <0.05 0.97 0.32
Total Phosphorus mg/L <0.005 0.03 0.01
Sodicity SAR 5 6 6
Chloride mg/L 110 172 133

Table 3: Quality of mains supply water.
(Source: SA Water 2008)

Reclaimed Rainwater

There is more than 600 hectares of glasshouses in the NAP.
With an average rainfall of around 400mm per year, considerable
opportunity exists to capture and recycle stormwater. New
glasshouse developments are required to capture stormwater
runoff. Salinity is around 100mg/L. The majority of recycled
rain water is used to mix with other water sources to lower
salinity of the irrigated water.

General Crop Response to Root
Zone Salinity

Crops usually have a threshold root zone soil salinity above
which productivity is reduced by a combination of water
stress, nutrient imbalance and toxicity effects. Nutrient
imbalance and toxicity are important when overall salinity

is moderately low. At high salinity, water stress becomes the
dominating issue. Advances in irrigation system design and
best practice management, use of salt excluding root stocks,
and maintaining healthy crops will influence both the
threshold level and crop response to root zone salinity
observed in the field.

Establishing plants and seedlings are particularly susceptible
to the dehydration effect of salinity and do not exhibit a
threshold salinity tolerance. Crops already stressed by other
factors have reduced tolerance to root zone salinity. Plants
can also directly absorb salt through their leaves. Leaves do
not have the ability to exclude salt in the same way as roots
do. Thus crops can suffer severe damage when spray irrigated
using salty water, especially in hot dry windy weather.

The table on page 4 shows that the salinity of groundwater
and reclaimed water exceeds the threshold value of many
crops grown on the NAP.

Théng s6 Dan vi HE THONG NUGC BAROSSA
T6i thifu T6ida Trung binh

pH Khong c6 6.8 8.0 7.2
don vi

T6ng cdng cac mg/L 321 435 364

chat rdn d& hoa tan

T6ng cong mg/L <0.05 0.97 0.32

Nitrogen

T6ng cong mg/L <0.005  0.03 0.01

phosphorus

Sodicity SAR 5 6 6

Chloride mg/L 110 172 133

Bang 3: Pham chét clia ngudn nudc chinh cung cép trong thanh phd
(ngudn SA Water 2008)

Nu'éc mua sir dung lai

C6 han 400 héc ta nha ki€éng trong viing NAP. Vi lugng mua
trung binh 400mm hang n&m, day la mét co hdi rét I16n dé hiing
va dung lai lugng nudc mua nay. Cac nha ki€ng mdi xay cat

doi hdi phai c6 bién phap hing gilf lai nudc mua. D6 man vao
khoang 100mg/L. Pa sb lugng nudc mua tai ché dugc dung dé
hoa 1an vdi cac ngudn nudc khac dé ha do mén clia nudc tudi
hoa mau.

Phan ('ng tong quat cla hoa mau doi
vGi d0 man & vung ré cay phat trién

Cac loai hoa mau thudng c6 ngudng tdi han clia d6 mdn & vung
dat ré cay phat trién, trén mdc dé nang suét s& bi giam bdi su
téng hap cuia su' hap thu nudc khd khan, cac chat dinh dudng bi
mat quan binh va cac tac dung doc tinh. Sy mat quan binh dinh
duBng rat quan trong khi d& mén téng quat tuong ddi thap. Khi
d6é man cao, su hap thu nudc bi khé khan trg thanh van dé luu
tam hang dau. Nhifng tién bd trong viéc thiét k& hé thdng dan
nudc va thuc hanh cac bién phap quan ly nudc t6t, dung cac
loai gidng cd ré tdng khir d6 man manh va ludn ludn gilt cho cay
dugc khoe manh sé anh hudng dén ca hai mat, ngudng chiu
man va su dap (ing clia hoa mau ddi véi do mén & viing ré cay
phat trién, diéu nay c6 thé quan sat dugc & hién trudng.

Cay dang phét trién va cdy con dic biét dé bi anh hudng bai su
mat nudc do dé man gay ra va khong co ngudng chiu dung do
man. Hoa mau da bi ap luc bdi nhiéu yéu t6 khac sé bi giam surc
dé khang vdi d6 mén & viing ré phét trién. Cay ci c6 thé truc
ti€p hap thu mudi qua la cay. La cay lai khong c6 kha nang téng
kh&r muGi nhu ré cay. Vi vy, hoa mau cd thé bj ton hai tram
trong khi dudc tusi xit bang nudc mén, ddc biét vao nhitng ngay
thdi tiét co gid ndng kho.

Bang & trang 4 cho thay d6 man clia nudc ngam va nudc tai ché
vugt qua tri s6 ngudng téi han cla nhiéu loai hoa mau trong &
vling NAP.
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Soil salinity
EC, (dS/m)

4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2
3.0
2.8 Broccoli
2.6
2.4 Tomato, Cucumber, Cauliflower
2.2
2.0
1.8 Potato, Celery
Ave 16
1.4 Capsicum, Grape (own roots)
1.2 Onion, Lettuce

Min 1.0 Almond, Carrot, Eggplant
0.8

Mains water -3

Rainwater » 06
Table 4: Salt tolerance of crops grown on the NAP compared
to salinity of major water sources used for irrigation.
(Threshold salinities: Ayres and Westcot 1983)

Vegetable

Zucchini
Limit
Olive

Groundwater
=
Q
x

Reclaimed Effluent

Management Options

Management options for crops of varying sensitivity to root
zone salinity are illustrated below.

Soil Salinity (ECe , dS/m)
0 1 2 3 4 5 6 7 8

Sensitive crops

Moderately sensitive crops

Tolerant crops

Management:
. Non saline, no action

Saline, leach salt from soil
. Too saline for crop type

Figure 3: Management options for varying soil salinity and
crop tolerance.
(adapted from: AusVeg 2008)

Salt sensitive crops not only have low critical threshold levels
(green bars, Figure 4), they also have narrower range of soil
salinity beyond the threshold level in which removal of salt by
leaching is likely to be effective (yellow bars). This places
higher demands on managers to rapidly respond to changing
root zone salinity. In comparison, more salt tolerant crops
have higher threshold levels and a wider range of root zone
salinity in which leaching is likely to be effective.

Know which of the sensitive, moderately sensitive or
tolerant category for managing salinity best represents
YOUR crop.
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Pd Man cua dat
EC, (dS/m)

4.8

4.6

4.4

4.2

4.0

3.8

3.6

3.4

3.2

3.0

2.8 Cai

2.6

2.4 Ca chua, dua leo, béng cai trang

2.2

2.0

1.8 Khoai tay, Can tay
Trung binh 1.6

1.4 Ot, Nho khéng thap gbc
- 1.2 CU hanh tay, rau sa lach
Toi thieu 1.0 Hanh nhan, Ca rét, Ca Tim
Nwéc dung trong 0.8 i

thanh pho »

Nwéc muwa 0.6
Bang 4: Stc chiu do man cla hoa mau trong & vung NAP so sanh
vdi d6 man cla nhiéu ngudn nudc tudi chinh.

(NguGng ctia d6 man: Ayres va Westcot 1983)

Loai hoa mau

Muép
Gioi han
O liu

Téi da

Nwéc ngdm

Nwoc tai ché

Cac bién phap quan ly

Cac bién phap quan Iy danh cho hoa mau c6 dd nhay cam thay ddi

tlly theo dd mén clia viing ré phat trién dugc trinh bay dudi day:
PO Man Cua Pat (Ece, dS/m)

0 1

2 3 4 5

6 7 8
Loai hoa mau rat nhay cam véi
dé man

Loai hoa mau nhay cam trung
binh véi d6 man

Loai hoa mau chiu dugc do mdn

Cach quan ly
. D&t khong man, khong can lam gi hét
DAt mén, thdm loc mudi dé rira dat

. D4t qua madn, khong thich hgp cho loai hoa mau nay

Hinh 3: Cac bién phép quan ly danh cho d6 mén cla dat thay ddi va
strc chiu man clia hoa mau.
(adapted from: AusVeg 2008)

Cac loai hoa mau nhay cam vdi d6 man khong nhiing c6 ngung
t&i han thap (cac 6 mau xanh l& cdy & Hinh 4), chiing con c6
khoang chiu d6 man phia trén nguGng hep han, & vling nay viéc
loai bd bt mudi béng phuong phap thdm loc chic chdn s& mang
lai hiéu qua (cac 6 mau vang). Diéu nay sé doi hdi nhitng nguai
trong coi viéc tudi nudc phai dap irng nhanh chéng ddi véi su
thay d6i dd man trong viing ré cdy phat trién. So sanh vdi nhifng
loai hoa mau chiu dugc d6 man nhiéu han, cd ngudng chiu do
man cao hon va khoang chiu do mén & viing ré cay phéat trién
rong han, viéc tham loc sé mang lai hiéu qua.

N3m vifng m{rc d6 nhay cam véi dé min cua tirng loai hoa
mau sé gilp cac ban cham soc tot hoa mau cia CHINH MINH.

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




