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Thisisthefirst of four presentations on the
use of wastewater in agriculture.

URBAN AGRICULTURE

“Urban agriculture is a major urban
economic sector that supplies a
significant percentage of the food
consumed by a city, and generates
income and jobs, particularly for
women” (UNDP,1996)

‘Urban agriculture’ is a very important
part of agriculture, but one that is
generally overlooked. This quotation from
a book published in 1996 by the United
Nations Development Programme shows
how important it is.

0 ~% of urban households involved
in urban agriculture,

A they produce ~%: urban food
demand from ~% urban land that is
devoted to urban agriculture, and

U ~% urban agriculture labour force
are women.

And it’s important because roughly athird
of al households in the world practise
urban agriculture in one way or another,
and they produce around a third of the
food consumed in urban areas, and also
because something like two thirds of those
working in urban agriculture are women.

Almost all population growth will be
(perij)urban growth in DCs:

~ 2 billion
extra
people in
(perl)urban
areas by
2030
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Over the next 2-3 decades amost all
population growth in the world will be in
urban, but really periurban, areas in
developing countries. By 2030 there’ll be
two billion extra people in these areas, and
they will all need to eat.




Small town near
Hanoi, Vietnam

Many individual

households have

a toilet and four
or more pigs
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This slide shows a lane in a small town
near Hanoi in Vietham. Most households
have atoilet and afew pigs.

The human excreta and the pigs’ excreta
are discharged into ...

N SN
Biogas used for cooking
Cost of biogas digester ~US$ 200
Energy saving per month ~$5

a biogas digester, and the biogas is
collected and ...

used for cooking. The digester costs
around US$500 and use of the biogas
reduces the monthly household expend-
iture on energy by about $5.




CROP IRRIGATION

0. with treated wastewater
But the most common use of human
excreta in agriculture is the use of
wastewater for crop irrigation and, as we
will  see, only adequately treated
wastewater should be used for this.
Crop irrigation
10. with wastewater
has been practised
for >100 years!
Thisismat somrghingnew. I'sbsandone
fa o 10 yeas ths pgao wes
published in 1890.
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Agrlculture uses ~70% of global water
{and this excludes rain-fed agriculture)

Agiadture comaunes an avaage aound
70% of al water abstracted in the world,
and this excludes rain-fed agriculture.
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But thiswill have to stop. Wearelivingin
a world of rapidly increasing water stress
and water scarcity, so agriculture will have
to be much less extravagant with the water

v water-st : d X
o B prerisien it uses.
WEEKLY ‘ NEWS IDEAS INNOVATION ‘ THE BEST JOBS IN SCIENCE
14 NewScientist
) It takes 20,000 litres of water
to grow 1 kilo of coffee, s, And we will have to choose more carefully
11,000 kires of water o ~ o what foods we grow: fewer water-hungry
MR 1122 A e oo crops and less water-intensive meat prod-
and 5000 litres of water to b
make 1 kilo of cheese uction.
No wonder the Earth
is running dry...
=
15. _
Thisdide says much the ssmre as the |4,
but it terms the water used to produce meat
& and crops that are exported as ‘virtua
- water’, the water used to grow the food
S being exported.
16.

I Surface water

Irrigation

Ground water
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This is wet agiadtue doss jus now:
4006 o ags ae imgaed, nodly with
auface ad goud watas ad 8026 ae
rain-fed. But, as the periurban population
in developing countries increases, more
water will be needed for cities and towns,
SO ...
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agiadtuewill haveto Leelessfreweter
and more treated wastewater.

Thae aretwo bed c agpeds o wedenater

e use in agriculture that we must consider.
Firstly, what can be termed ‘crop health’
and here it’s the physicochemica quality
of the wastewater that’s important; and
secondly, human health where it’s the
wastewater’s  microbiological  quality
that’s important.

19. Physicochemical quality of S_bfirst ‘dat l‘Edtl‘f._ In ganad, tl‘E’é- S

wastewaters used for crop irrigation litle ar no prademwith tregted doredtic
wedenaas bu we nesd to be nore
| ‘Plant health’ - to ensure good crop yields | cadd whenthaeae |a‘@ p‘m‘l](rsd
U no problem with treated domestic wastewaters indetrid effluats Fr&t In muna FH
U care needed with industrial wastewaters wastewaters.
QO even with treated domestic wastewaters, five Even with treated domestic wastewaters
parameters to monitor: there are five parameters that we need to
monitor during the irrigation season.
20. Check (1) Electrical conductivity

(as measure of total dissolved salts
— salinity hazard)

(2) Sodium absorption ratio (SAR)
(sodium hazard):
SAR = 0.044[Na]
[0.5{0.050[Ca] + 0.082 [Mg]}]**

where [Na], [Ca] and [Mg] are conc’s in mg/I

The fird o thee is dedricd oo
ductivity, used as a convenient measure of
the total dissolved salts present. Thisis a
measure of the ‘salinity hazard’: clearly
we can’t irrigate many crops with very
saline water as they won’t grow at all or
the crop yield will be minimal.

The second parameter is the sodium
absorption ratio, which is defined as the
sodium concentration in meg/l divided by
the sgquare root of the mean of the calcium
and magnesium concentrations, again both
in meg/l. Actualy in the equation on the
slide the concentrations are in mg/l and the
numbers 0.044, 0.050 and 0.082 just
convert mg/l to meg/l for each of these




elements. SAR is important because if an
irrigation water has too much sodium, then
the sodium ions displace the calcium and
magnesium atoms in the clay minerals that
make up the soil, and the soil may become
‘sodium saturated’. This damages the soil
structure and its internal drainage, so again
crop yields are reduced.
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(3) Boron The third arga o inpotaxce is
23 - — citrus fruit trees sensitive to 0.2 mg B/, I:H.

also deciduous nut trees
— most crops can tolerate 2 mg B/l

(4) Total nitrogen
— too much nitrogen can reduce crop yields
(there may be a more luxuriant growth of
non-useful parts of the crop)
— most crops can tolerate 30 mg N/I, but
some only 5 mg N/I

boron, and boron in wastewaters comes
from perborates used in domestic
detergents. Most crops can tolerate 2 mg
B per litre, but citrus fruit trees and
deciduous nut trees are very sensitive to
boron levels and they can only tolerate 0.2
mg B/I.

The fourth parameter is total nitrogen.
Nitrogen is, of course, a magor plant
nutrient; but too much total N may induce
luxuriant growth of the non-useful parts of
the plant — for example, maize plants may
have beautiful green leaves but small cobs.
Most plants can cope with total N
concentrations up to ~30 mg/l, but some
with only 5 mg/l.
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(5) pH

— permissible range = 6.5-8.4

Water quality
for agriculture | 5o

Reference:

Water Quality for Agriculture
(FAO,1989)

(available on-line)

Thefird pararge to nonitar ispH, and
this should be in the range 6.5-8.4 (i.e.,
broadly neutral).

This publication from the Food and
Agriculture Organization is extremely
detailed, with full explanations of SAR,
electrical conductivity and so on. It also
lists the tolerance of various crops to
boron, total nitrogen, heavy metals, etc.

25.

Protection of
Human Health

The next three presentations:

(a) Health aspects
(b) Quantitative microbial risk analysis

(b) Health protection — the WHO
Guidelines

Qo hedthisinpatat esswedan't wat
to reduce crop yields when we irrigate
them with wastewater. But we also have to
protect human health, the health of those
who work in wastewater-irrigated fields
and those who consume wastewater-
irrigated foods, and this is the subject of
the next three presentations.
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