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Table 8: Change in relative crop yield which is calculated to result from a 15 % increase in the
salinity of irrigation water, under low frequency irrigation (i.e. values in Table 7 minus those in

Table 4).
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Figure 6: The relationship between SAR and EC for present water
samples collected from extraction points in the Swakop River
together with those for projected concentrations.
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4.5.3  Sodium Adsorption Ratio (SAR)

The projected increase in irrigation water salinity will cause an increase in SAR (Figure

5). The SAR-EC combination for the projected future water qualities have been plotted

together with those of the present water (Figure 6). It is clear that the SAR-EC

relationship found for the present situation does not change when the projected future
values are added. The effect of the projected water quality on soil physical conditions,
should thus be similar to those experienced under present conditions. Since minimal
problems are associated with the present situation, the projected increase in SAR is thus
also expected to have practically no additional negative effects.

4.6 Possible measures to mitigate against the effect of an increase in salinity

Several options are available to mitigate against the negative effect of high salinity

irrigation water. Those that are most commonly used are:

i.  An increase in the leaching fraction to reduce the mean salinity in the soil
profile to which crops are exposed. The impression is that over-irrigation is at
present already the norm and that there is not much scope for further
implementation of this mitigation measure.

ii. A switch to more tolerant crops. The impression is that this change has already
largely taken place. No salt sensitive crops are being produced at present.
However, there is still some potential to switch to more tolerant crops. One
attractive option which remains is to switch to asparagus production, which is both
a very salt tolerant and a very lucrative crop.

iii. Increased planting density. This strategy is used successfully where yield is
being depressed because of a reduction in the size of the marketable product and
size in itself is no disqualification of the produce. Tomatoes have, for example,
been found to reduce in size with increasing salinity. This is, however,
accompanied by an increase in solids content and improvement in taste.

iv. Improved irrigation scheduling and fertilizer management. [t need to be
assessed if there is room for improvement in this regard. Should improved
irrigation scheduling and/or fertilizer management be feasible, their
implementation should result in yield improvements.

v. A switch from low frequency irrigation to high frequency micro-irrigation.
Since the soil is not allowed to dry to the same degree as with low frequency
irrigation, the salt concentration within the soil is maintained at lower levels when
irrigated at a high frequency. Because of the high salt content of the water in the
lower Swakop River and the potential for leaf scorching, micro jets cannot be used
- only drip irrigation would be acceptable.
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Table 10: Change in relative crop yield which is calculated to result when a switch is made from
the present low frequency irrigation to high frequency irrigation using the same water (i.e. the
valuea in Table 9 minus thc-sc in lab e 4!

The procedure to link crop yield to irrigation water EC for high frequency as proposed s paana 33]
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irrigation, when the same water is used. The differences in yield are calculated in Table et aalih 0 i Bulsasaac L e
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I s7 l7sl sil7alerl26l 62l as| 1 laol20o]0l3sl 130 operations. However, a number of factors combine to make irrigation possible. These are:
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appear to be well drained. Well drained soils are a prerequisite for sustainable
puss sl Bed Bl B B B Bl Bl d B e Bl Il irrigation with high salinity waters. The reason being that significant over
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omato
) e e iii. Water is applied in such a way that crop leaves are not wetted. Leaf scorch is

expected should leaves be wetted with the water.

iv. The EC of the irrigation water is high enough to counteract the dispersive
properties of the Sodium Adsorption Ratio. Soil physical properties are thus not
expected to be negatively affected.
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The local climate is such that asparagus producers gain a competitive edge over other
production areas in that they are the sole suppliers during the peak demand period. There
is also a growing local market for high quality fresh produce.

Water quality shows significant variation in the farming area. However, there is a general
increase in salinity from east to west. The ionic ratio of waters sampled from extraction
points are fairly constant, which indicates that they have a similar or the same origin and
that their increasing concentrations are a function of the degree of concentration which
took place as a result of evapotranspiration.

Crop yield reductions as a result of a predicted 15 % increase in salinity following on the
commissioning of the KARS project would result in yield reductions which will show
considerable variation, but would mostly be less than 15 %. The yield decrease of crops
with a high salt tolerance will be minimal. The increase in irrigation water salinity is
expected to result in a continuation and acceleration of the trend to switch to salt tolerant
crops as it becomes increasingly difficult to produce economically viable yields of less
tolerant crops.

Although several options exist to mitigate against the present high salinity of water used
for irrigation, and the potential salinity increase in future, these effects are expected to be
incremental rather than once-off. One of the attractive options which needs to be further
investigated is to make more use of drip irrigation.

RECOMMENDATIONS

This evaluation of present and expected water quality was largely based on the results of
a desk study. Its assumptions and implications need to be further evaluated by conducting
the necessary follow-up surveys.

Although farmers have through trial and error established practices which work, they could
benefit from exposure to explanations of the theoretical reasons behind their experience
in order to assist them in helping themselves even better.

The long term sustainability of the irrigation practice should be investigated and more
specifically the effect that irrigation itself has on water quality degradation.

Tests should be conducted to ascertain that soil physical conditions are not negatively
affected by the prevailing high SAR values.

The Réssing Foundation which displayed considerable courage and vision to initiate the
asparagus project, should be encouraged to continue with their efforts. While their present
initiatives have demonstrated the potential for asparagus production, their continued
involvement to solve problems which are bound to occur, will not only benefit the local
farming community, but probably also other potential asparagus production areas in
Namibia and further afield.
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Appendix 1: Relative crop yield (%) for a selection of crops and a range of irrigation water ECs
(mS/m) where water is irrigated at a low frequency to achieve a range of leaching fractions
(present), and for the expected irrigation water EC (i.e. present plus 15%)

A S S R R

_ Rela Wﬁ“&'%ﬂﬁ*ﬁﬁﬁ WF}EH&”&&#WWE@MMW  Leaching Fractic

Sparagus 69 63 56 48 43 i3 30 19 17 4
Beans 0 0 ] 0 0 0 0 0 0 0
i|Beetront 0 0 0 0 0 1] 0 0 0
Brocooli ] 0 i 0 0 0 0 il 0 0
Cabbage ] 1] i il ] Li] 0 0 ]
“arrots 0 1] fl i i {1 0 0 ]
Dates 44 34 21 7 ] ] 0 ] 0 ]
l Lettuce L il ] 1] l { 1] 0 0
Lucerne 1] ] {0 0 ] 0 0 0 0 0
holaize ] 0 1] 0 0 0 0 ] 0 0
Onion ( { 0 0 {1 0 { 0 ]
Tomalo 0 ] 0 ] 1] ] f ] 0 ]
Zucchini 0 0 0 1] 0 ] 0 i |0 ]

Asparagus| 84 80 75 70 67 61 59 52 51 42
Beans 0 0 0 0 0 0 0 0 0 0
Beetroot 25 9 0 ] 0 0 0 0 0 0
Broccoli 12 0 0 0 0 V] 0 0 0 0
Cabbage 0 0 0 0 ] 0 0 0 0 0
Carrots 0 0 0 ] 0 0 0 0 0 0
Dates 70 63 55 46 40 29 26 12 11 0
Lettuce 0 0 0 0 0 0 0 0 0 0
Lucerne 25 11 0 0 0 0 0 0 0 0
Maize 0 0 0 0 0 0 0 0 0 0
Onion 0 0 0 0 0 0 0 0 0 0
Tomato 3 0 0 0 0 0 0 0 0 0
lZucchini 28 | 11 0 0 | 0 0 0 0 0 0
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Appendix 1 (Continued).
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Appendix 1 (Continued).
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Beetroot 95 89 a1 73 68 57 54 41 40 26
Broccoli 84 77 T0 61 36 45 42 20 28 13
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Maize 66 57 47 36 29 15 11 0 0 0
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Tomato B0 73 04 55 49 38 34 21 19 3

Zucchini 100 95 87 78 13 62 58 45 44 29
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Appendix 2: Relative crop yield (%) for a selection of crops and a range of irrigation water ECs
(mS/m) where water is irrigated at a high frequency to achieve a range of leaching fractions
(present), and for the expected irrigation water EC (i.e. present plus 15 %).
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Appendix 2 (Continued).
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Appendix 2 (Continued).
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