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Thrips pests of blueberries in North America
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Thrips pests of blueberries in South Africa

Frankliniella tritici
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Thrips pests of blueberries in South Africa

Frankliniella occidentalis

OTHER SPECIES?



Where are thrips coming from?

Wide host range:
* F. occidentalis infests 244 plant species from 62 families

Adults can overwinter and breed on non-crop plants

Thrips are mobile and can move to find new plant growth for feeding and
reproduction, and long distance movement aided by wind

POTENTIAL FOR NEIGHBOURING
CROPS AS SOURCES



Aim and objectives

Develop tools to monitor and identify the thrips species damaging
blueberries, and guide the targeted use of thrips control tactics by
defining the conditions that affect their abundance.

1.

2.

Optimise thrips monitoring methods and establish thresholds for
economic damage on important blueberry varieties

Determine the effects of neighbouring crops on thrips abundance,
diversity and damage over two production seasons

Quantify dispersal of thrips throughout production landscapes
Establish environmental drivers of thrips abundance in the landscape

Characterise the traits of susceptible blueberry varieties and their
association with thrips abundance



Project conceptual framework

Blueberry
Monitoring cultivar traits
methods associated BERRIES
and with thrips SUPPORTING SOUTH AFRICAN GROWERS
thresholds abundance

Environmental
determinants of
thrips abundance,
movement and
damage

Grape
cultivar traits
associated
with thrips
abundance
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Objective 1. Monitoring methods and threshold

Production region: Sampling methods:
Mooinooi/Buffelspoort . Beatin

Number of varieties: Four (e.g., .g

Olivia, Leasa, Julieta, Magica) * Washing
Number of replicates: Five orchards ¢ Suction
Sampling interval: Monthly « Sticky traps
Duration: 12 months » Emergence traps

Data:
« Thrips abundance

« Thrips damage (leaves, flowers,
fruit)




Objective 2. Effects of neighbouring crops on
thrips abundance, diversity and damage

Production regions:

* Mooinooi/Buffelspoort
« Groblersdal/Marble Hall
* Vredendal

Number of replicates: Three circular
landscapes (radius 1.5 km) per
production region

Number of sites: 15/circular landscape
Sampling interval: Monthly

Duration: 24 months

Sampling method: Beating

Data:

« Thrips abundance

 Damage assessment

* Plant phenology

« Distance from edge

« Distance from neighbouring crop



Gonzalez-Chaves et al. Landscape Ecol (2020) 35:1841-1855

# Coffes sites

Land Use
) Coffee
[ ] Shurbe
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- Forest
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Fig. 1 a Former Atlantic Forest distribution (dark grey) in Brazil, and b a detail of the remaining forest areas around the stdy sites, at
the division of Minas Gerais and S3o Paulo states. ¢ The three regions of two-kilometre radiuos classified according to their main land use



Objective 3. Quantify dispersal throughout
production landscapes

Production regions: Part 1. Regional geneflow

« Mooinooi/Buffelspoort * Three gene regions (CO1, ITS1,

 Groblersdal/Marble Hall ((:)thf)' os identit 4

. * Confirm species identity an
Vredendal phylogeny

Number of replicates: Three circular . Generate haplotype networks

landscapes (radius 1.5 km) per o _ _
production region  Infer genetic isolation by distance

, , over larger scales
Number of sites: 15/circular landscape

Sampling interval: One snapshot
Number of thrips: 180 (20/landscape)



S. aurantii

Macadamia — Green
Blue nodes - T. tenellus

Avocado — Red
Pink nodes - F. occidentalis

Yellow nodes — Megalurothrips
Brown node - Caliothrips sp.

Purple nodes - H. gowdeyi
Grey node - Outgroup

Legend
Host plants
Species
Black nodes -

Bag B8E
ok g Qo
aBn D@ m o
88 S528 58 o
g @ 2 Ao oR 8 7 & o &
ﬂﬂ o@md_ Oaong SN AN
o ABwErTea T2 QS\@%\O%@{
AN Ce®o000ma5s S
- e%% BOERDOBOON G BFITELEEF
2 %% %% LY SETEESELS
A CAAN R P - J..UJQWGC.OG?GOSO
AR AR 00232000004 FSSFTFFTEFLF I
0 %0 . 28 0,2 SEORRE000, FOPEEEF L
IR ACACRACACRA RRornonnnng G GEETE L L S
o T 0% T 2% o 2R Selccgesdds LS TTS LSS ES
50580 %. 8% O 2% % 2ESEEEha54 SPEG S o5 F s
69, 0, V80 C0 1, O 0Oy O 25553555555 N RS
Oy S 6 S8, 0 50, % FEELCEEE K a8 YOV SO R
Lo MO8, O, VT &, @ U L BTV O o @ (O
95, L O %y O, O oooavaw.w« A ,_ﬁ.a._s.SSo.:\o.S.S.H A F2585S J%GOOO sy
£ 100,70, B0 e 0 vt 7 $ SEPH LR R
< A | A ], & & S
«o%@W@M@%Ww%@@%%M&% : o SESES %%%M%&N@MOMM%M@@M%M)@@@% o
S 280,55, o <0 a0, X E| TS E LRI S S sl ©
S, G5 B B0 o, Teek k| TE[ v, 0t TP SRR S e q®
<5, Pene e, "0 N0 600055 P ELy: g oy 1 P S 5
G, o A G, nv\v@@,.\\\m\ “ETe 2 SR Gy T B SN GV AD O b
<oy o0 oy Tbe L0 00y e i : O PSS NS o ol®
85, P05 055 Gl 00 15y e % £ CES LN PN XS M) 2° a0
Sy %.@ (o OQKQI D = = IS @OO 0P S oo
R DS U TIIS : PSR e® |
ke g0 b T S i L, e = B P B (Caletond
g Iy 5 AT iy 0 0 A ) B0
Ot by U5, W, P 9yl Do, e e oy ok
e e 3 - R e C A
<8y iy K 8T, L b T & o %\ ol
i L8~ & e £ G 0,..,?..4@ ) _w.mG
92l 1009 5. 98,5 9663185 e e s , S Gt o 0t 06
929, 0. 8L 0o l9g, 208G e, e~ & X, Y %, GO S W.\d@ AXGCO ° Gﬁmo
Zerg fgps wvmvmh\m.m.....&e@& < ¢ Sepngre <o) [t aes w.\ocﬂus%w oC e C
Longg, SUgg, S80s S v e Tk % AN ed 867
~.8 o ) C
e . E: < %Lz : B =g\ i C 3
Ovrage, mm.nmam. 59 9gG o Wougi L X7y vs L) %, E a b % 5. Sypentt past 1BCCH
0igg e 330605 SMioy g/ o %, s 2 . 37 S 72 pantl BCC8
LSz o 4 Ha gz g0 98 Shse - ] ey e ~F " EN o CB90B - saCDTe
zogg S08g-gpous~ L ek A o ~aurani 438C05
mm\_mmmm\s GEEET SNifaugy~ L 50 ¢ e M S- 2 ranti CcB £BCCE1
88¢zHgags. & -Shjlayg)— L 570 e , ks T4 M 2 2 anti-B B8sBCCE
cmomms_mmwoommvm%mmm..mém:mwm 53 iis, R ot N\ T m_.,\wsaé mmmmoogmonmm
vm>mmmm§mmﬁzmm:omm w&.wnmr. 1 q K A W 2 aurent B0 CE (o 44BCCBIBCBTA
- . 40 P - -
4500816208+t dg8, BJag-shijsus Btues %0 Y A s o BEDD4BCE91BCCEBBCCE4
6NEgg6INags LMEBLEMBE SniusT TR Ldn ks L‘ wum_mm_m_mmem_u.wmm%mmommmmoomﬂmmooﬂ
_BBC38BBCE5BBI0 08zza0g-uene ™
T H%M”M.:mwmww»mmn.:mmmz&m.wmm%\mw o L2 2 mmmwmmwmmevoumvwou cmsmu.wm
= _BBW44BBW22BBYNR Bavas Al 98a5g0g £2088! aag-mue e~
1. tenellus-BBW L5 7BBWE 92 PinTi® s 89g. aogzeqn eTg
- U27B8 Em»mm(. b 5 9 Omh.voo mwpﬂom_._ccn
T._tenelus-BEVS oo 1psBBE RBR2 At y T §5=209055599880g0,g o BTy
- BBU2 ceABBIOTERES T e wh 29056, 928865 808-Iue 1o~
7. enelUS®E oo e aTBBU R SNEABE T c2858Pr00gy, 3999005 s
- s pa2BRL~76BBL.o8 oh 66558155590 ny, CRUITEYRS
7, tenel pCaEBET 0 0pBC [PaBteh < ¢ N\ 90805 908760 VISP L g,y e
anelus BECCa6BBT (7 e8I cTeen . 5998/ ¢ 208000, VIS 5S e, HUEINE ™,
1. en® BB el T oNe2EeC Ty 1957800 S0 S g 'S Y&y, s
= enels L A B BB oeB a2 e TGl SIge 0L, "I Ly, “HUing~.
1.te0¢ ,Em‘mm .H_m_m_i om.oo mm@@_mm.w 2 Qm.w.hm... .@hm...m_\_vﬁhv e, S
1ene mmo.w m.mtm .@@(Ow@@@\_ov e o H@@Qm.m.%ﬁm 2 mm.o_.m \_Tm_..S e s
e aut¥ e a0 el oo N 2 O B IG5 opya g, Bhe =,
< ev ?vm\m. 5. deteng &@O NG TN S o & ., 3 LS &..Q St g, w\.@m. .w.w.\_. he~. S
~ @@ A T RS R Nl WAV 3 561530995, 7 Sl e ig ~ S
1.\ @@(p e@@h [EEAE RS AN AN S % % 5 G G e GGy ™
A SIPXARONRIES 5o n, Y506 GG, Mg, S
T aCP e nRaC etattin 95, Vg G e 8
o B et T\t 855 e ey e~ S
B R A R A O G 1 0 e it 0
2 S ) %7?@@4&? G, U, 19, Q. e~ Ny
B e A e e g 55 Gy T
A8 o o BN e S SRR B, Sl e ey,
e, 8 PN AP oY o e R R ; Do i G0 199, , 100~
I e ol S PR SR OR , T 5, Ol O SO e € e &
Ao 2t g0 B i O R D O E X 74 Yo, 05,6, Gy Yy,
D O S I SIS S ) : £ S S0, by O, iy S
.- !099¢s//¢ o.ﬂ@@(vé ?G@ Y &7@00@@0 0/0 0&@6@ - . . g %&\ﬁ\ 2 %@ ) A\\va@hw.v&.\\m DN..\ %\@%@@;&w\k\m\ S
B S O B\ s T R o . e 0 e, e
‘ NP IC L o BB e e R S A ek ok B o o s, Y,
Rl N A VRS Y ) SRS EERENS S0 \w.e% S %, %,
N Y F R .57 0 Diocan cwo S Ro5 5T AR S0 R 40500y v 5" Po~
R e N o o O R SN m‘aﬂvb% N N o~ 0
DS A N N SO O=1-= =k RN A U S NN NTONC Wi} vy ¥
AR AP e S o I OHmm LOBRB DD %S AR L% 2% O T, Yy
ey %o%%.. ot Aol O mm HROBBT TR0 2R R RS 9% % 2%, % O 2y, o
. ¢ N Lonw ESTI8se 2l e 09 70, o0 % Ve, sl
A A T =t v U e e SOACN: 7 % o &
oS SIS GSm= LEEIRER R LD EE BN £ B %, T, 4
: IS N 2o Ommmn WOODDE AT T AR Re” T, T O
TESS FEIsE GEEE  BREDNORRORRLISTY. R
LSS £ 23S SEEETa80%en0%e % ws”
“ &5 08 LEDE 223858810050 % %)
A~ o < S o= m a5 o« wo D D o
=2 TS 5o o o N
P 2om3 “BIR:2RY %%%% <
R ROz gre Biyr 3%
- h 7 = Lo .
M 259 g g3y w3tT
Mu: % ) 9.— £
LI
E

T._ten
Ca'fofhﬁps sp



Haplotype network for S. aurantii
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Haplotype maps for S. aurantii
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Objective 3. Quantify dispersal throughout
production landscapes

Production regions: Part 2. Geneflow between crops
* Mooinooi/Buffelspoort * Microsatellite markers

» Groblersdal/Marble Hall  Generate haplotype networks

* Vredendal « Population structure within
Number of replicates: Three circular production regions and circular
landscapes (radius 1.5 km) per landscapes

production region

Number of sites: 15/circular landscape
Sampling interval: One snapshot
Number of thrips: 180 (20/landscape)



Which factors affect thrips abundance?

Temperature

Relative humidity @ Rainfall

Fruiting Water

Fl I Phenology

owering @ Nutrients
Vegetative flush \ / pH

y?

Altitude

Aspect
Slope



Objective 4. Environmental drivers of thrips
abundance in the landscape

Production regions:

* Mooinooi/Buffelspoort
« Groblersdal/Marble Hall
* Vredendal

Number of replicates: Three circular
landscapes (radius 1.5 km) per
production region

Number of sites: 15/circular landscape
Sampling interval: Monthly

Duration: 24 months

Sampling method: Beating

Data:

Thrips abundance
Plant phenology

Landuse diversity (neighbouring
crop, cropping area)

Physical environmental data (e.g.,
altitude, temperature, rainfall,
NDVI, NDRE)



Hot- and coldspots for Scirtothrips aurantii

September 2021/2022 September 2022/2023
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Flowers, young fruit and flush predict higher S.

aurantii abundance

September 2021/2022
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Objective 5. Traits of blueberry varieties
susceptible to thrips

Production region: Data:
Mooinooi/Buffelspoort

Number of varieties: Four (e.g., Olivia, Thrips abundance

Leasa, Julieta, Magica) * Thrips damage

Number of replicates: Two samples « Volatile organic chemical profile
from each of five orchards _ _

Sampling: * Protein and amino acid content

. Vegetative bud break « Leaf sap nutrients (late January)

* Flowers at full bloom

« Fruit at the green stage
Duration: 24 months

Thrips sampling method: Beating



Impact to industry

Efficient thrips monitoring methods

Economic injury levels and economic thresholds

Thrips dispersal distance — potential buffer zones

Areas and times of year with high thrips abundance — targeted control

Plant traits associated with high thrips abundance and damage — plant-
based attractants and fertilizer regimes

Reduce risk of thrips damage

£
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