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Traditionally avocados were
grown In the northeastern
parts of South Africa where
climate, soil type, and water
avallability/ quality were
considered highly suited to
commercial production of
export quality fruit.

In the last two decades
advances In variety and
rootstock breeding,
propagation techniques,
orchard soll preparation,
precision agriculture and
crop protection have allowed
the Industry to expand Into
new production areas.



The role of clonal rootstocks In
opening new avocado production
areas In South Africa:

Advances In clonal rootstocks,
particularly the introduction of Dusa and
Bounty has allowed expansion into areas

with solls previously considered marginal
for avocado production.

Work by David Crowley at UCR was
some of the first to show ‘Dusa’ as an
excellent rootstock in saline conditions.
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The role of new cultivars In
opening new avocado production
areas In South Africa:

Maluma, Lamb Hass, and GEM, all
Introduced In the last three decades, have
expanded the seasonality of Hass-like
fruit on markets.

When grown In the late season, cooler,
maritime climate of the Southern Cape
coast, these have allowed for year-round
avocado production in South Africa.

This provides critical local market and
export continuity.



Advances In nursery propagation
techniques have opened new
avocado production areas In

South Africa:

Work by the late Andre Ernst and Reuben
Hofshi on perfecting a modified Frolich
propagation technique for avocados now
called micro-clonal propagation has
revolutionized the South African avocado
nursery business.

Tens of thousands of micro-clonal trees can
be moved by air and road freight to distant
locations to be grown out in local nurseries.









Precision agriculture Is opening
new avocado production areas
by reducing risks through
Information gathering:

New areas, often with non-conventional soil, water and weather conditions for avocado growing,
require collection of multiple layers of specialized and precise information to ensure success.

Growers on the southern coast of the Western Cape Province use state of the art site analyses
to determine what adjustments need to be made to soll nutrient content, pH, water permeability,

water runoff and other parameters.

Adjustments are made with GPS driven systems that deliver precise amounts of ameliorate
materials on a predetermined grid.



Irrigation Water

We have started
avocado farming
In a water scarce
area.

The first and
most Important
thing Is to
determine there
IS a secure
licensed
allocation of
sufficient,
reliable, good
guality Irrigation
water for the
property.
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Example of
mapping a site:

In order to build
the Information
layers we need
to determine
whether a
potential site IS
sultable for
avocados - we
start with a basic
satellite view of
the site and
determine the
Initial mapping
boundary.



Example of
mapping a site:

The first map
generated Is a
topographic map
which will help
determine row
direction, roads,
and water flows
to prevent water
logging In
planted areas
and help with
erosion control.



Example of
mapping a site:

A grid system of
sampling points is
plotted for the GIS
enabled
equipment. This
precisely pinpoints
each soll sampling
position In the
grid.



Example of
mapping a site:

Results: pH



Example of
mapping a site:

Results: Ca (mg/kg)



Example of
mapping a site:

Results: K (mg/kg)



Example of
mapping a site:

Results: Density (g/cm?)



pH |[PBrayl| K |[Na| Ca | Mg| ExAcid KCI| %Ca | %Mg | %K | %Na| Acid Sat| Ca:Mg | (Ca+Mg)/K | Mg:K S-Value |Na:K CEC Density| Sulphur|{ Zn | Mn | Cu Fe
- | mg/kg mg/kg cmol(+)/kg % % 1.5-4.5| 10.0-20.0 | 3.0-4.0| cmol(+)/kg| - | cmol(+)/kg| g/cm3 | mg/kg mg/kg DTPA
4.14 2 90 |110| 55 | 86 0.28 1794 (4589|1498 | 2.82| 18.37 0.39 4.26 3.06 1.25 0.19 1.53 1.18 9.88

4.24 8 81| 8] 45 | 50 0.33 18.81(33.95(17.13| 29 | 27.21 0.55 3.08 1.98 0.88 0.17 1.21 1.25 7.69

4.04 2 7519 47 | 63 0.75 13.53(29.87| 11 |2.33| 43.27 0.45 3.94 2.71 0.98 0.21 1.73 1.16 9.06

4.12 2 60| 8| 34 | 49 0.42 14.45( 34.09| 13.01| 2.86| 35.59 0.42 3.73 2.62 0.76 0.22 1.18 1.15 7.7

4.63 1 751 8] 62 | 69 0 28.29151.01|17.45| 3.24 0 0.55 4.54 2.92 1.1 0.19 8 5 § B b 6.85

4.95 1 86| 8| 142 | 95 0 40.68 | 44.77 | 12.51 | 2.04 0 0.91 6.83 3.58 § 5 0.16 [ £ 1.23 8.82

4.14 1 80| 9| 108 | 51 0.42 33.33( 2594 1253 2.29| 2591 1.29 4.73 2.07 1.21 0.18 1.63 1.15 8.45

4.3 8 195/ 11| 62 | 72 0.28 17.83(34.19| 28.88| 2.77| 16.33 0.52 1.8 1.18 1.44 0.1 1.72 1.12 10.58

4.78 1 82| 7| 149 | 57 0 51.31]| 32.19] 145 2 0 1.59 5.76 2.22 1.45 0.14 1.45 1.26 5.67

4.3 2 741 8| 98 | 68 0.18 33.88 | 38.53| 13.02| 2.35| 12.22 0.88 5.56 2.96 1.27 0.18 1.45 1.17 8.2

4.32 1 56| 9| 166 | 83 0.1 46.26 | 37.97| 8.01 | 2.07| 5.69 1.22 10.51 4.74 1.69 0.26 1.79 1.23 1.52

4.21 2 731 9| 84 | 32 0.69 26.25]16.58 | 11.56| 25 | 43.12 1.58 3.71 1.43 0.91 0.22 1.61 1.1 5.96

6.37 2 90| 9] 726|171 0 68.51]| 26.41| 4.36 | 0.71 0 2.59 21.75 6.05 5.3 0.16 9.3 1.18 11.81

4.22 6 64| 8| 57 | 29 0.48 23.99]| 19.53| 13.59| 2.82| 40.08 1.23 3.2 1.44 0.72 0.21 1.2 1.13 4.75

4.37 3 371 9| 81 | 52 0.27 3295|3448 7.78 | 3.05| 21.73 0.96 8.67 4.43 0.96 0.39 1.23 1.17 739 |015)2552)] 0.3 | 17.7
4.41 1 71111] 130 | 92 0.22 35.22140.78| 9.81 | 2.53| 11.66 0.86 71.75 4.16 1.63 0.26 1.85 1.15 10.08

4.73 1 186| 10| 266 | 119 0 47.1 13461 16.81 | 1.47 0 1.36 4.86 2.06 2.83 0.09 2.83 111 11.56

6.51 2 1291 14| 980 | 108 0 79.28 | 14.37| 5.34 | 1.01 0 5.52 17.53 2.69 6.18 0.19 6.18 1.17 8.83

6.46 9 8519|675 90 0 77.24 | 16.91 5 0.85 0 4.57 18.82 3.38 4.37 0.17 437 1.22 6.83 |0.16]|37.01|0.24| 8.16
5.67 1 313| 10| 263 | 155 0 38.33| 37.1 | 23.31| 1.26 0 1.03 3.24 1.59 3.43 0.05 343 1.05 13.25

6.38 1 75| 7 | 553 | 105 0 71.79]| 22.4 5 0.81 0 3.21 18.85 4.48 3.85 0.16 3.85 1.24 f

421 3 1031 10| 61 | 46 0.49 20.64 | 25.56| 17.7 | 3.06| 33.05 0.81 2.61 1.44 0.99 0.17 1.48 1.13 6.89

4.22 1 76 | 9| 72 | 84 0.44 2093 | 39.89| 11.3 | 2.32| 25.55 0.52 5.38 3.53 1.28 0.21 1.73 1.05 9.8

4.44 2 134| 8 | 84 |105 0.14 23.32(4798| 19 |1.88| 7.83 0.49 3.75 2.53 1.66 0.1 1.8 i s | 9.67

5.38 1 149| 8 | 314 | 85 0 58.49| 26.03| 14.18 | 1.31 0 2.25 5.96 1.84 2.69 0.09 2.69 1.12 7.85

5.98 6 100| 9 | 637 |113 0 7233 21 5.79 | 0.88 0 3.44 16.11 3.62 4.4 0.15 4.4 1.19 1.77

5.51 1 164| 10| 972 | 125 0 76.55| 16.13| 6.62 | 0.69 0 4.75 14 2.44 6.35 0.1 6.35 1.22 8.62

4.25 2 64| 8| 54 | 31 0.38 24,471 22.79]| 1499 | 3.27| 34.48 1.07 3.15 1.52 0.72 0.22 1.1 1.21 6.9

5.01 1 205| 8 | 447 | 161 0 54.28 | 32.1 | 12.74 | 0.89 0 1.69 6.78 2.52 4.12 0.07 412 1.13 12.81

4.38 1 137| 8| 71 | 85 0.17 22.03(43.43|21.82| 2.15| 10.58 0.51 3 1.99 1.44 0.1 1.61 1.13 10.56

6.22 1 331/ 11| 662 | 212 0 55.71] 29.27 ] 14.24 | 0.79 0 1.9 5.97 2.06 5.94 0.06 5.94 1.03 14.09

4.24 4 181| 8 | 45 | 73 0.37 13.3 | 35.62| 27.34(2.03| 21.71 0.37 1.79 13 1.32 0.07 1.69 1.17 8.86

4.24 2 101| 8 | 63 | 47 0.29 2454  30.23| 20.13| 2.81| 22.29 0.81 2.72 1.5 2 0.14 1.29 1.19 6.67

4.92 1 5517|310 78 0 65.65| 27.06| 5.96 | 1.33 0 2.43 15.55 4.54 2.36 0.22 2.36 1.08 6.23 01| 23 |0.24]12.65
4.33 2 93| 9| 69 |137 0.58 14.89| 48.38| 10.23 | 1.72| 24.79 0.31 6.18 4.73 1.75 0.17 2.33 0.97 13.73

5.78 1 128| 8 | 330 | 87 0 60.6 | 26.17| 11,98 | 1.24 0 2.32 7.24 2.18 2.73 0.1 2.73 11 1.98

4.25 1 245/ 10| 108 | 107 0.3 22.53(36.74| 26.22| 1.84| 12.67 0.61 2.26 1.4 2.09 0.07 2.39 1.05 12.66

4.72 1 83|12| 231 | 74 0 56.92 | 30.12| 10.41 | 2.55 0 1.89 8.36 2.89 2.03 0.24 2.03 1.18 8.93

6.13 1 90| 8 | 331 |112 0 5835|3234 8.12 | 1.19 0 1.8 11.17 3.98 2.84 0.15 2.84 1.15 9.25

4.87 2 197| 9 | 115|135 0 25.86|49.75| 22.64 | 1.74 0 0.52 3.34 2.2 2.22 0.08 2.22 1.12 13.75 | 0.2 | 16.12|0.26| 20.18
4.25 2 356111 54 | 80 0.36 11.96|29.12| 40.66 | 2.09| 16.18 0.41 1.01 0.72 1.88 0.05 2.24 0.92 16.32

5.21 1 1111 9| 429 | 65 0 71441 17.87| 9.44 | 1.25 0 4 9.46 1.89 3 0.13 3 1.15 6.82

4.47 1 163| 9| 92 | 95 0.1 25.64| 4346 23.13| 21 5.67 0.59 2.99 1.88 1.7 0.09 1.8 1.15 10.28

6.24 3 92| 8 | 670 51 0 8294]11042| 582 |0.83 0 7.96 16.05 1.79 4.04 0.14 4.04 1.24 2.77

6.44 2 64| 7| 788 | 55 0 85.89| 9.86 | 3.59 | 0.66 0 8.71 26.66 2.75 4.59 0.18 4.59 1.22 4.04

4.49 4 198| 10| 105 | 117 0.12 2446(4459|2358|193| 5.44 0.55 2.93 1.89 2.03 0.08 2.15 1.1 12.13

4.55 5 234| 9| 46 |120 0 12.39| 53.2 | 32.34 | 2.07 0 0.23 2.03 1.65 1.85 0.06 1.85 1.16 11.3

4.19 4 146| 10| 65 | 64 0.33 20.33[ 3266 23.49|2.68| 20.84 | 0.62 2.26 1.39 1.26 0.11 1.59 1.16 8.97

5.42 2 243| 9 | 438 | 202 0 48.56 | 36.73 | 13.79] 0.91 0 1.32 6.18 2.66 4.51 0.07 451 1.03 15.57

Example of
mapping a site:

Results: Masses of data



Example of
mapping a site:

Data Is used for the
precision application
of soll nutrient
amendments - here
for calcitic lime.



Example of
mapping a site:

Data Is used for the
precision application
of soll nutrient
amendments - here
for MAP.






Ridging and
terracing:

Almost all new
avocados are
planted on
aggressively built
ridges or terraces
depending on
terrain.






Ridging and
terracing
provides:

Improved rooting volume
Better root aeration
Reduced compaction

Improved pH/ nutrient
correction

Less root disease
Better drainage

Better field water runoff
control









Ridging and
terracing:

Mulching with coarse
organic material to
Improve soil health,
water relations,
temperature, organic
content, and
suppress weeds.



Ridging and
terracing:

Ridges with an
established soybean
cover crop to control
erosion, stabilize
ridges and add
organic material/ N.



Wind protection:

Most new avocado growing areas In the Southern Cape of
South Africa are In severe wind corridors and wind protection
IS essential.

Traditional Casuarina (boxwood) and Populus (poplar)
windbreaks have largely fallen out of use In favor of artificial
wind protection methods.

This can be as simple as providing early wind protection
around each tree until they are established and removing the
screen after one or two years.

More often these are expensive, tall structures which are
erected every 5-7 rows In the path of the wind direction and
are expected to last for 10-15 years.
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