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Macadamias
Number of

growers 2700
Area
planted (ha) 232500
Annual 44 610 (2017) g
Production 56 550 (2018) §
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Production costs

+ R 55000 /ha /year31 % of gross income)

Wages= 43% ...

Chemicalsimed at pestinddiseasecontrol = 1290 ...
Oll, diesel and petrol = 1% ...
Fertilizer = 9 ...

Electricity = 8 %f the total production cost
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Controlstrategy

AMonitor, apply contro) monitor
AChemical$n combination withbiology
Alntegrated system
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Integrated pest management

AUnderstand the pestlynamics

1. PhD study on the physiological biology of the {sywtted stink bug
(in progress)

2. Honoursstudy describing the developmental stages of the tspotted
stink bug(in progress)

A Control pests effectively & increase macadamia yield

A Pollination services

3. Primary study on the negative effectsiofidachlopridused commercially
in macadamia orchardsompleted)

i 4. Masters study on pollination services in and around macadamia orchardgs

(in progress)
A Resistance management & physical barriers
5. Monthly study groups: information sharirigngoing)

6. PhD study on twespotted stink bug population genetics & describing the @
resistance that exists against common actives used on the farms )
(in progress)
7. Honoursstudy on insecticidempregnated nets to control stink bug
nymphs(completed)
A Biological services
8. 2x PhD studiesn bats as biological control agerit®mpleted)

A 9. Honoursstudy on mating disruption to control macadamia nut borer
(completed)
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Information sharing & training

Irrigation Cultivars ' Pests Diseases

Nutrition Soil health ' NEW Market
Orchards § standards

Climate Cultivars | atest Research &
change Technology




Biological control of stink bugs

ABatsand birds are known ecosystem service

providers f:
AHighpest pressure on macadamia industry:
economicloss ofstink buggo the South African &
iIndustry of USD 6,823,827 (2017)R8 275

/ha/season 2
AExtensive spraying regime ’

Merlin D. Tuttle
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Bats a®iocontrolagents

AFeed on major macadamia pessects

A Green vegetable bugyezaraviridula
A Two spotted stink bugathycoeliadistincta
A Macadamia nut borelCryptophlebidatracopha

APotentiallydecrease insect
damage & increasprofits

ANatural vegetation a source
for biodiversity and
serviceproviders

CrisolMartinez et al. 2016Using Nexd{Generation Sequencing to
Contrast the Diet and Explore R&duction Services of Sympatri
Bird Species in Macadamia Orchards in AustrBliaSONE 11(B

Weieret al. 2019. Insect pest consumption by bats in macadamia
orchards established by molecular diet analyses. Global Ecology and
Conservation.
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Ecosystem services and disservices b
birds, bats andnonkeys 9

The ecological disservice (crop raiding) effect by
monkeys was outweighed by the biological control
service provided by bats ’

Ecological services and disservices were
promoted by natural vegetation

4
. Exclusion of bats and birds resulted in yield drops of up
to 60% or losses of £+ R 67 500 /ha /season
(37.5 %of gross income

The exclusion of monkeys increased yield up to 26% and
iIncome of £ R 21 600 /ha /season (12 %of gross income

v,, Linden et al. 2019, Journal of Applied Ecology, 56258 “



. . o by gt R 4 .\

Impactsof agricultural intensification in -
macadamia orchards on functional
diversity of bats using acoustic surveys §
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Highdiversity

rarebat finds are commdn

Tadarida ventralis Rhinolophus smithersii

-

.

Taylor et al. 2015. Redi s c otailedrbat (Tadarida vengralisiafricana) im SottOAfri€ar, with an adaitohal record e&f
the Malagasy free-tailed bat (T. fulminans) from northern Mozambique. Durban Museum Novitates 38: 50-55.

Taylor et al., 2019. Integrative taxonomy resolves species limits and identification of cryptic small rhinolophid bats in Southern Africa, with the
description of three new species from Mozambique. Zoological Journal of the Linnean Society 184 (4): 12491 1276
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Impactsof natural habitat removal ;

AClutter-feeder bats were noactive inmacadamia
orchards

Species richness
MId L8 (6 Sreharda) Activity in Macadamia orchards

o

Linden 2019The influence of local and landscape managenoergcosystem services and disservices in macadamia orchards in
SouthAfrica. PhD thesis, University of Venda, Thohoyandou

(n=23 spp, 42,944 calls)
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Impactsof natural habitat removal | ,

AHymenoptera abundanceés macadamia orchards

were lower athumanmodifiec
habitats
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"ég, SouthAfrica. PhD thesis, University of Venda, Thohoyandou
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