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Importance of fruit production for the federal
state of Baden-Wurttemberg - Germany

““~ » 1500 farmers, ~ 750 (full-time farmers)

" > Apple production/year (table fruit) ~ 250.000 — 300.000 t

| » ~ 15% of apples are from organic production

~ 40 50% of the cultlvated area is covered by hail nets




Mechanical thinning

> Are effect levels reachable?
soft, medium (strong) thinning effect
>  Additional chemical treatments
ATS, Ethephon, 6-BA
»  Additional treatment with Brevis
1,65 kg/ha Brevis / 248 ppm / medium dosis
> Efficacy?

Combinations, results
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ﬁ Overview
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Mechanical thinning device
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Tree ,Darwin 250° - new filaments
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Mechanical thinning
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Recommendation on the internet (D)

2016: Recommendation mechanical thinning - Device,Tree-Darwin’ 200/250 cm
(New type of filament/strings; injection molding processing)

Velocity Settings Soft thinning | Medium thinning Remarks
Strings + Rpm efficacy efficacy

(ca. 70% Ey, %) (ca. 100% E, Hll

Die Einstellungen der Maschine sind vom Betriebsleiter
sortenbezogen und anlagengerecht auszuwahlen und
L.d.R. problemlose Sorfen: Braeburn, Gala, Golden
Delicious, Pinova, Rubinette

Vorsicht bel: Boskoop, Fuji, Jonagold oder in stark

9 km/h "2 (=216 Faden) | 210-220 Rpm 250-260 Rpm wiichsigen Anlagen

Sammeln Sie von der sicheren Seite her Ihre eigenen
Erfanrungen (= eher schwache Ausdunnwirkung)

12 kmh | 2 (=216 Fiden) | 240-250 Rpm 280-290 Rpm Schwache mas;hinr_‘llr_‘ ﬂ.u&‘.dﬂnnung und Spdtr_'ru
moderate chemische Regulierung lassen sich oft gut

kombinieren ( EthL*Ehnn oder E-Bﬂ.;
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@ Metamitron
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Metamitron = Brevis® ADAMA worldwide

[ ]
less is more... nach ADAMA ltalien, 2015
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Metamitron
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Interrupting electron transport chain — PS |

Metamitron
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Lower de-
2H,0 —l—>4 H* + O nach Pearson Education, 2011
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Brevis chemical thinning— fruitset 2012

Fruchtansatz - Brevis 'Gala’ 2012

Fr./100 Infl.
200

LSD (a= 0,05)

181 [ => 57,1 Fr./100 infl.
150 +— e Fﬁﬂ

150 l
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Fehlerindikator: Standardabweichung

> Brevis with double treatments was positive.

» But: 2x 666ppm was much to strong.
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KOB

¥| Phytotoxcity Golden Delicious - 2015
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UTC:

1,1+1,65kg
without = 1 soft=3
1,65+2,2kg 2,2+2,2kg
obvious =4 obvious = 4
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Thinning — machine + chemicals 2012

Description

Trial:  Adjusted mechanical thinning and additional chemical sprayings
Field orchard Quartier 02.11 Runtime: 1 year

Variety 1: Gala, type Mondial Rootstock M3

Planting distance: 3,35 x 0,80m Planting year: 1998

Status: space filled 100%, vital, healthy

Variety 2: Braeburn, type Hillwell Rooistock MS

Planting distance:

3,35 x 0,80m Planting year:

Status: space filled 100%, vital, healthy
Design: 9 treatments x 3 times repeated x 5 trees, randomized setup
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Thinning — machine + chemicals 2012

Treatments part 1

Mech+ChemThinn - 12° SENAFRUT, Sao Joaquim 14. June 2016,

No |VAR [Treatment Lljl_d amount Application time
y'kg ml/L per Hectar
1 |4(4) |UTC (Control) Unbehandelt - Untreated
2 |4(8) [Handthinning Target — no” fruits/tree - Target via TCSA / Crown volume
4(12) [a. ATS 20 kg/ha 2 AGRONFL 40L/ha (a 1000 Vha (1. Termin: VB am 30.04.12, 16:00
wolkig, trocken, 23°C, 43% R.LF
3 b. Ethephon b. FLORDIMEX 420 |b. 1000 Vha |2. Termin: BE am 04.05.12, 9:25
i 300mL/ha sonnig, trocken, 17°C, 54% R.LF
c. BA (ProAgro) c. MaxCel 7.5 Vha c. 1000 Vha (3. Termin: | lmm @ 17.05.12; 9:00
vor Wirmephase sonnig, trocken, 8°C, 73% R.LF
4(16) [a. ATS 20 kg/ha 2. AGRONFL 40L/ha (a 1000 Vha (1. Termin: VB am 30.04.12, 16:00
wolkig, trocken, 23°C, 43% R.LF
4 b. Ethephon b. FLORDIMEX 420 |b. 1000 Vha |2. Termin: BE am 04.05.12, 9:25
300mL/ha sonnig, trocken, 17°C, 54% R.LF
c. Ethephon c. FLORDIMEX 420  |c. 1000 Vha (3. Termin: | lmm@ 17.05.12; 13:00
| 00ml/ha sonnig, trocken, 15°C, 38% R.LF
4(20) |a. ATS 20 kg/ha 2. AGRONFL. 40L/ha (a 1000 Vha (1. Termin: VB am 30.04.12, 16:00
. wolkig, trocken, 23°C, 43% R.LF
B b. +Brevis 1.65kg/ha |b. 1,65 kg/ha (10mm) |[b. 1000 Vha |2. Termin: 9mm @ am 14.05. 13:40
sonnig, frocken, 16°C, 34% R.LF

Foundation KOB, Ravensburg Germany, M. Zoth




Thinning — machine + chemicals 2012
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Treatments part 2

No |[VAR (Treatment Used amount Application time
lz'kg ml/L per Hectar

6 3 (23) |a. Darwin schwach |a. 6km/h, 180U/m I WDH . Termin: 1. Mai 2012, 8:50 Uhr
{~ 70% Ekin) L5 Fadensatz i sonnig, trocken, 14° C, 65% R.LF

326) |a. Darwin mediom  |a. 6km/h, 210U/m . . Termin: 1. Mai 2012, 8:50 Uhr
7 (~ 100% Ekin) % Fadensatz SWDH 1 nnig, trocken, 14° C, 65% R.LF

8 |3(29) [a. Darwin schwach [a. 6kmv/h, 180U/m 4 3 WDH . Termin: 1. Mai 2012, 8:50 Uhr
{(~ 70% Ekin) L5 Fadensatz L sonnig, trocken, 147 C, 65% R.LF
b. BA (ProAgro) b. MaxCel 7.5 /'ha b. 1000 Vha [2. Termin: | 1mm @ 17.05.12; 9:00
vor Wirmephase sonnig, trocken, 8°C, 73% R.LF

9 |3(32) [a. Darwin schwach [a. 6km/h, 180U/m . . Termin: 1. Mai 2012, 8:50 Uhr
{(~ 70% Ekin) L5 Fadensatz a3 WDH sonnig, trocken, 147 C, 65% R.LF
b. Brevis 1,65kg/ha (1x 1,65 kg/ha (10mm) |b. 1000 Vha (2. Termin: 9mm @ am 14.05. 13:40
sonnig, frocken, 16°C, 34% R.LF

» Decision machine settings: machine soft ~ 70% E,;,

- frost (-damage?) in febuary 2012 (-6°C to -18°C for 10 days)
- frostiness (-3°C) on 8./9. april (Easter); BBCH 57 = red bud
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Thinning — machine + chemicals: weather 2012

°C/mm Wetterverlauf April-Mai 2012 % Rel. LF
3 18

75 Ballon vf BE,diBIatt 6mm 8mm 11Im il 100
95 +11 A (L LA _ATS = Ethephon. | | | [| || Metami | ||

VB Abbliite;
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Mech+ChemThinn - 12° SENAFRUT, Sao Joaquim 14. June 2016,

Chemical thinning at full bloom
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¥ Chemical thinning at 8mm diameter
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Combined thinning — 2012
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Combined thinning - fruitset

KOMPETENZZENTRUM)
OBSTBAU-BODENSEE

Fruchtansatz - 'Braeburn+Gala' 2012

Fr./100 Infl.
160

LSD (o= 0,05)
> 27,2 Fr./100 Infl.
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Fehlerindikator: Standardabweichung

> ATS (20kg)+Brevis and E,;, 100% = medium were good.
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Combined thinning — efficacy value

KOMPETENZZENTRUM
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Wirkungswert - 'Braeburn+Gala' 2012
% Wirkung
LSD (a=0,05)
=> 24,8 % Wirkung . . . .
100 <== 100% ZielgroRe = 85 Friichte je Baum (>45 to/ha)
bl |
75 i
50
25
o | ol [[e]]
uic \a\'c\'c‘6 e KoP
29
NS
Fehlerindikator: Standardabweichung

> ATS (20kg), Brevis (248ppm) and E,;,, 100% = medium acted well.
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Combined thinning — yield and fruits per tree

Ertrag und Fruchtanzahl je Baum - '‘Braeburn+Gala’ 2012
kg Apfel
48,0 S

® LSD (a=0,05)
999 => 38,2 Fr/Baum
Sl 164 63— 162— 180
150 756 - 2 e:
® & 136 135
24,0 29.8 et ® -
| 84 232 25| [223] 1235 24.6] J24.5
@ ’ 20,3
12,0 — | g
12,2
I 3 ) e O [ xR ) s | R [
oiC g xe*e'P %E_-{?— . ‘l\g'\ﬁfb NE*"“ L o’t"‘gh A6®
g0 (oW 0¥ N T
P:‘ P P;‘S'l whgo

» Fruits an yield per tree often times exessive.
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Combined thinning — time exposure handthinning
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Needed hours for handthinning labour per hectar
‘Braeburn+Gala’ - 2012

hours/ha
0 50 100 150

uTcC 130

MA soft 78

MA soft+ BA 7

MA soft +Brevis165 76

ATS20+2xETE 71

ATS20 +Ete +BA 66

ATS20 +Brevis165 53

MA medium 52

Low labourtime

Much labourtime

d”l
>

KOB-Zoth-2012
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Combined thinning — fruitweight and diameter

Fruchtgewicht + Kaliber - 'Braeburn+Gala' 2012
g Fruchtgewicht _
260 72,0
70,3 | LSD(a=0,05)
=>1,83mm
a7 691 ® ]
195 ® @ 679 i 68,2 684 632 690
° 67,4 ® ® ®
&
65,8
130 — @ - 66,0
167
= O 147 157 151 | [153]] |[154]| [[153]] —
o L 1[all [[ao] [ee] |[o]| [[e]] fao] |[6] [be] El.soo
<C ad [N 2 oo W Lt [ . A©2
N wa i *gxe*e's,wn*e *e_(eq\ﬁ" W wh@e¢‘°whgoﬂ*e' *gre“‘ﬁﬂ
piS N pl‘s?'o whﬁ'o“

> ATS (20kg) combined with Brevis => biggest fruits
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Combined thinning — increase of fruitdiameter

Kaliber und GroRRenforderung - 'Braeburn+Gala’ 2012
mm GroRenforderung _
8,0 - 75
LSD (a=0,05)
=>1,83mm
6,0 70,3
69,1 @ 70
ﬁf o 5 o, 682 084 682
: - . .
@ &
40 53 ®
% —
— .
2,0 - 2,6 2.4
’ 1,6
0o Lafool [ecll |lee] [[o]| [[e]l [[aoll [[b]| [[b]] [[e]]l
Wi e ¥E° = gﬂ:ﬁ?j va.te\*"?'w pso® A 8% 50’\’**6# e 3sh®
<P ot REL " z 5 oot

> ATS (20kg) combined with Brevis => biggest fruits
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Combined thinning — improvement of colour

Ausfarbung und Farbforderung - '‘Braeburn+Gala’ 2012
% Deckfarbenférderung . Réte %
60,0 T 80
&
LSD (a=0,05)
2k =>11,7% 42
40,0 = - 70
® 66 66 - 66 66
30,0 J @ @ @ @ | 65
61
25,9
20,0 | ® 60
[17,5
15,8 9,7
10,0 14,4 14,7 15,0 14,6] | 55
0,0 b b b b b b bc
I s O O O O I I
C 3 \2 f 5
P:(‘Eﬂ- P:(S P:‘s-;p W whﬁ'o“

> Decreasing fruitset improves red colouration.
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Shifting of fruitsize ,Gala’ - soft machine settings
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Verteilung der FruchtgroBenkaliber

Anzahl Frichte  Maschine soft Apfel 'Gala’ - 2012
16
Ideale
m Kaliber-
grolRe
12 \ 65- 80 mm
8
4
0 —
Q&
@6‘
=—UTC (222 Fr) ==Hand (98Fr) ——=ATS+Ete+BA (134 Fr)
=Ma soft (161 Fr) Ma soft+ BA (179 Fr) —=Ma soft+ Brevis (142 Fr)

ATS+Ete+BA resulted similar to Machine soft + Brevis.
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Shifting of fruitsize ,Gala’ - ATS using
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Verteilung der FruchtgroBenkaliber
Anzahl Friichte ATS-Kombinationen  Apfel 'Gala’ - 2012

16

Ideale
Kaliber-
groRe

12 / \ 65- 80 mm
8

4
0 Bl rrrrrr 11 11 T 1T 1 1 1 1t 1 11 T T T T T T 1 I‘_I_ _I- 1
& & & &
&.,6‘ @6‘ /\c,é‘ q,°<°
—UTC (222 Fr) —Hand (98Fr) ——ATS+Ete+BA (134 Fr)
==ATS+2x ETE (146 Fr) ATS+Brevis (104 Fr) ==[Vla medium (125 Fr)

Additional 6-BA resulted in better fruitsize.
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Combined thinning — return of bloom
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Wiederbliite - 'Braeburn+Gala’' 2012

rel. Blihstarke

LSD (a= 0,05)
=> 0,57

8 T ] i I 1

7.7 7,7
) 7,3 7.4 7,3 7.1 7,0 6,9 7,0
| 1
, L 1
- ab lab]| |[p]]| |lab]l |[®] a [a] [a] a

) 5
uic g\a“é ‘e.ﬁ"" vﬁ‘e ao\° p.&"“ ed\\l““ K-l qo\®
PR\ x e W o e
. 29 pﬁs’w 0&3
-

Fehlerindikator: Standardabweichung w

» ATS slightly improved the return bloom vs. Darwin.
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Conclusion

> Available chemical agents today are not enough (Ger).
Registration of Brevis (= Metamitron) is needed!
Expected time now 20177

» Adjusted mechanical thinning is possible and
equal to chemical thinning.

» Combination of an early flower thinning methods
a.) ATS b.) Tree-Darwin (machine)

with fruit thinning agents (6-BA, Brevis) resulted good

=> medium/higher concentrations of Brevis
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Conclusion

Optimal cropload control is always important!

» The earlier fruitset is reduced, the more an
increase of fruitsize will be forced.

> The aim is a good range of cropload and yield.

> Both, yield per tree x range of fruitdiameter
lead to good financial results.

tons/ha x diameter (-range)

> Today the improvement of colour is less payed.
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Brevis® + ATS/6-BA - Pinova 2015

KOM
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Efficacy value - Pinova 2015
%
200
LSD (o= 0,05)
=> 32!7 |J,"’III
150
[ 131
100 — o6l
o
50 I E‘ﬂ a - =
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Fehlerindikator: Standardabweichung

> Results for metamitron + 6-BA looked good
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Brevis® + ATS/6-BA - Pinova 2015

Fruitweight and diameter - Pinova 2015
gramms
260
LSD (a=0,05
77,1 77,4 =>3(,94mmJ
o
210 ® 73.0
710 /® _\ 7:3 70,5
® / _|[180]; °
160 s 171 o3
® 635 140 147]| 1[4
110 — a - = - o -
108]| [0z
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> Metamitron + 6-BA: slightly better fruitsize (?)
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Conclusion

» The timing of metamitron is important.

> Metamitron is dependend to: - temperature
- radiation

> If metamitron works poor (less efficacy)
it is an disadvantage => less fruit growth

» The additional use of 6-BA might help to
increase the fruit size

» The investigations will be continued.
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AGENDA:

* Thinning in plums

* SMAART Project 2013 — 2016 — sensorcontrolled thinning
¥
* Thinning underneath hailnets

* Chemical and mechanical thinning

 Compound Metamitron and others
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V SMAART Project 2013 — 2016
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SmaArt — Camerasensor controlled thinning
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SMAART Project 2013 — 2016
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