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Challenges in organic fruit production

Thinning
+
alternate

AANPearing

disease
control

Hand thin in organic apple
orchards represents up to
20% of total labor budget

Granatstein, 2003
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FINPRD Schwallier, P...look Web App  Intellicast Michigan  Acceount Activity Google Apple Disney Yahoo ESPM  News v

] Extension

Radar | Gra.. WOODTV.com

Q

il New York State Integrated Pest Management Program Search NEWA website

Cornell University

Search Cornell Lime Sulfur + Oil

‘QNEWA Network for Environment and Weather Applications

Weather Data Pest Forecasts Station Pages Crop Management Crop Pages About Weather Stations

Kevin GOOSE RANCH - FINLEY, WASHINGTON
POLLEN TUBE GROWTH MODEL THINNING TEST
BUCKEYE GALA (2009)
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Use of nets In apple production

] Extension

« WA certified organic apple orchards = 28,473 acres (2018)

» =12% WA apple orchards under netting (forecast by end of
2018); 89% are Honeycrisp and Granny Smith (viupambi et al., 2019)

 To reduce damaging effect by environmental stress: hail, wind
and high light intensities (i.e. sunburn) racsko and Schrader, 2012, Kalcsits
etal., 2017)

» To reduce adverse effect by biotic stress: insects/birds (single-

row/drape net for insects exclusion, Mupambi et al., 2019)
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Objectives

 Determine if enclosing apple trees in netting
at specific percentages of open bloom could
reduce pollination, fruit set, and thinning

« A secondary objective was to evaluate the
effect of nets on productivity, fruit size, and
quality

« Hypothesis: Netting will produce a range of
crop loads depending on the percentage of
open bloom accessible to pollinators prior to
the time of canopy enclosure.

< e
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Pink (0%)  25% KB 60% KB 95%K B/50% Side Bloom
« Brookfield Gala, 9-year-old trees (3 x 12 ft.)



Netting Trial: Gala, The Ridge, MI
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0 0
Non-netted Netted 0% Netted 25% Netted 60% Netted 95% Non-netted Netted 0% Netted 20% Netted 40% Netted 80%
(Pink) (KB) (KB) (KB) (Pink) (KB) (KB) (KB)

,’;~ -

* Despite netting trees as early as Pink (0% open flowers),

netting had no (2017) or little (2018) effect on ‘Gala’ fruit
set



2017 MI Netting Trial: Gala
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Netting Trial: 2017 Seed content

O Avg. number of seeds per fruit

@ Percent of fruit with no seeds

70 | ® A
AT S §|e

Non-netted Netted Netted Netted Netted
0% (Pink)  25% KB 60% KB 95% KB
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* In 2017 netting reduced seed number (4 per frwt for
control and ~1 per fruit for net treatments) and increased
% of seedless fruit
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Netting Trial: Gala, Sparta, MI MICHIGAN STATE ] Extension
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 In 2018, netting had no effect on yield
* Fruit size, however was reduced by 15%
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 In 2018 a similar trend was observed

« However, seed content was higher (no frost events)
and no seedless fruit were observed
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Results: Fruit set (2017-2018)

Honeycrisp (WA) 2017:
comparison fruit set %

u [#)]
o o

B
o

% Fruit Set

3%
%

17.5ab

13.0b 14.0b
I I 7.9¢
0 [

Netted 0% Netted 23% Netted 58% Non-netted Non-netted

8]
o

=
o

(Pink) (KB) (KB) 2017 (hand (no thinned)
thinned) 2017
Treatments 2017

/num fruit harvested/tree]

% fruit set =
70 ruit se [total num flower clusters x § HC flowers/clusters]
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Results: Yield (2017-2018)

Avg no. Avg

apples/ |.,. ) Avg. Fruit
trt 20 1 7 troe at Yield/tree weight (g)

harvest* (kg/tree)

non-netted 2017 (nothin)* 366 a| 35.1 a 9% ¢

non-netted 2017 *

(hand thinned) 139 b | 278 ab| 204 a

Netted 0% (Pink) 148 b | 223 b | 155 b
Netted 23% (KB) 213 b| 317 ab| 151 b
Netted 58% (KB) 217 b | 316 ab| 146 b
Significance Hokk * Fokk

Significance of the model: *=p<0.05, **= p<0.001, ***=p<0.001. Mean separation among treatments by Tukey HSD (P < 0.05), whereby means associated with different letters are significantly
different.

harvest' 09 September 2017

harvest’ 23 August 2018
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Results: Seed analysis (2017-2018)

Elsysy, Serra, Schwallier, Musacchi, Einhorn, 2019 Agronomy (submitted)

E Mature ONon developed [ONon fertilized @ % Seedless
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b
2.
200 b »
Q2
1.00 Q?, % 1.00
. R N
B B I B Bl ©* A |
0.00 — — - =l | =l IE 500
Netted 0% Netted 23% Netted 58% non-netted non-netted
(Pink) (KB) (KB) 2017-2018 2017-2018

(hand (no thin)
Treatment 2017  thinned)
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Results: In-field packout 2017-2018

Honeycrisp 2017 harvest packout:
% of good versus cull apples by treatments
(N= tree reps, total 4341 apples, bars =+SE)

B % good (***)

100%
90%
80%
70%
60%
50%
40% ;.
30%
20%
10%

0%

0% KB [N=4] 23% KB 58% KB Non-netted Non-netted

[N=4] [N=4] (Hand  (no thinned)
thinned) [N=4]
[N=4]
treatments 2017




Netting Trial:

2017/18 WA Honeycri

.“‘M

Table 3 Effect of netting treatments in 2017 and 2018 on average toee _'|.-||_']d and number of fruit, average frut werght, and froit quabty attnbutes; red color (percentage
md), fAesh firmness, soluble solids comcentration (S5C), nondestructively predicted dry matter (%), and shape of ‘Homeverisp” fruit 1 month after harvest (RA storage).

UNIVERSITY

Treatments Avg, Tree 'l']_eld YE C_r-:iplnad . Fruit Weight Red {;ulur Firmness Dry Matter SE.C N 5I:|ap-e b
(kg (Fruit mo.) (kg-em™2) {Fruit no./cm-~§ g (%) {kg) (%) Tul o Misshapen
“Honeyerisg’ 27
MNon-nette d (Nonthinned) FRlay 36 a 14a 145a T 53a 6.5 145d 111k 176
MNon-netted (Hand thinned) 7.8 ab 138 b 1k S5¢ 24 a 46 a b6 15.2 be 114 ab 338
Metted 0% {Pink *) 223b 148k 09k 6.3 be 155b 44 ab 6.7 158 a 12a 451
MNetted 23% (KEB) 3.7 ab 213k 1lik 7.1 be 151 b 2b 65 15.6 ab 11.5 ab 477
Metted 58% (KEB) 3l.Eab i il 12ab Edb 146 b b 6.3 148 d 11k 454
"Honeycrisg' 2018
MNon-netted (Thinned 2017 N7 a 338 a la 111a P 55 ab 7lc 151b 121d 451
MNon-netted (Nonthinned) 51¢ 3Eb 0i8e¢ 12k 152b 58 a E3a 176a 147 a 120
Mon-netted (Hand thinned) 1690 74b 058 b 25b M a 52bc 7.6b 173a 142a 45
1 Metted 0% (Pink) 121 be S0 b 047 be 2b 240 a 10 7.hb 173a 156k 5.5
3 Metted 28% (KEB) 149be b 046 be 18b 257 a 45be 7.5bc 171a 13c 564

Metted 66% (KB)

169b

71hb

058 b

Z4b

'.\4 ?a

49 be

7.6h

172 a

133 ke

t"l * Shape was expressed as percentage of fruit asymmetrical in both horizontal and vertical plane. ¥ Mean separation among treatments by Tukey HSD (p < 0L05), whereby means associaed
; with different letters are significantly different ™ Pink, pink stage of bud development; KB, king flow er bloom. ¥

' Data are means of four replicates. Mean separation among treatments by

’ Tukey HSD (p < 0.05), whemby means associated with different letters are significantly different. n = 4 for yield, YE, crop load, and avg. fruit we, n = 24 and 20 for individual froit quality
 attributes for 2017 and 2018, respectively.

« Honeycrisp (WA) set an

equivalent crop to hand-thinned

controls at early net enclosure
timings in both years

« Fruit quality was not

negatively impacted by nets

(shape, size, dry matter,
SSC)
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Conclusions UNIVERSLTY
Natural fruit set ranged from 16 to 23% (at harvest) but commercially is adjusted to 7-
8% by hand thinning.

In both years the no-netted un-thinned controls proved to possess strong natural
tendencies toward biennial bearing.

Between 23% to 68% open king flowers are needed to reach yields similar to
commercial standard trees (thinned no net) for organic HC.

Use of nets as a barrier for bees worked, but still year-by-year fluctuations in crop
load were observed.

The deployment of nets from 0% KB to up 68% KB open impacted fruit size:
reduction in 2017 under nets, but not in 2018. Sunburn was absent under nets (up to
4.7% in no-netted no thinned 2017-2018).

Extension

How to optimize thinning strategy by netting?
Better prepare canopies for drape netting; thinner canopies facilitate light penetration
Consider green pruning to reduce vigor (depending on the cultivar).

Optimize training system to 2 or 3-axis trees to achieve a more planar canopy.

Select the most suitable cv/rootstock combination for organic apple farming (vigor, nutrition,
etc..)

Optimize timing of nets closure for sufficient pollination without compromising fruit
quality.
Consider the combination of netting with reflective fabrics to improve fruit color.



2019 Netting Trial: Honeycrisp MICHIGAN STATE | Extension
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2019 Netting Trial: Sweet Tango MICHIGAN STATE | Fytension
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Summary

Net enclosure did not reduce fruit set or yield of Gala but
did affect seed content

] Extension

Gala set a full crop of low seed content fruit under frost
conditions (~70% seedless) and under normal conditions,
via self pollination or (possibly) via native pollinators
and/or wind disseminated pollen

Honeycrisp (WA) set a crop roughly equivalent to hand
thinned controls with minimal effects on fruit size or quality
when nets enclosed trees between 20-60% bloom

Different cultivars responded markedly differently to
netting



MICHIGAN STATE

l,N.H-RS,TY\Extensmn

Thank you for your attention

* Thanks to the Michigan Apple
Committee, MSU AgBioResearch
(ProjectGreeen), MSU Extension,

for project support and/or
funding

* Phil Schwallier (collaboration),
Gail ‘Peach’ Byler and Denise
Ruwersma for technical support

* Mokhles Elsysy, Postdoc, and
Einhorn lab team




