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« Same commercial blocks

« Same group of trees (+20)

« Within-canopy sensors (Temp., RH)
« Different postharvest systems

» Conditioning at harvest
« CA/RA/DCA + RA (cold-chain scenario)
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Honeycrisp 2019-2021 harvests

Bitter Pit (2019-2020)

Storage Initial Oz Initial CO2 Final Oz Final CO2
: - Block (A) 9m+4k+7d
[ 308 [Tosx | s
(10 days) 0.5% 0.5% 160 %"_ : o7t%t 0.2 203a
multistep events to
CA-RQ 3.0% 0.5% determ’i)ne LOL m 0.2 42b .
: [C21 ] 93ab Sorsosom beskdown
« All CA/ILOS storage regimes [csoz____ [EEK: 33b .
evaluated were suitable for ns - '
long-term storage of
Honeycrisp. Soft Scald (2019-2020)
« Strong effect of cold chain 9m 9m + 4wk + 1d 9m + 4wk + 7d
scenario (fruit metabolism) =

Ly |
B

for physiological disorders = = 2% la.  sS%ave w o U

(ethylene...) and decay ; " .
= 104 0. 10
| B *1]
« The overall effect on fruit o 5 s b | °
quality was season and block- oMBoooo omo moll _
dependent_ Treatments Treatments

Soft Scald (%)

6m+4w+1d 6m+4w+7d

Block 2019/20 2020/21 2021/22 2019/20 2020/21 2021/22
Soft Scald+Soggy Breakdown

w42 8.0 0.0 0.6 10.6 0.6 0.6 —_—————
C802 0.4 0.6 0.5 0.6 0.6 0.5

Im+4w+1d Im+4w+7d
w42 6.0 0.4 3.0 9.3 0.8 3.7
C802 2.0 1.3 0.0 3.7 1.3 0.5

Soggy Breakdown (%)

6m+4w+1d 6m+4w+7d
W42 0.0 0.0 0.0 1.7 0.0 0.0
C802 0.0 0.0 0.0 0.0 0.6 0.0

Im+4w+1d Im+4w+7d
w42 0.3 0.0 0.0 1.3 1.3 0.0
C802 0.0 0.0 0.0 0.7 1.3 0.0
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2023-2024

USDA
SO
NIFA

“Benefits of and barriers to dynamic

controlled atmosphere (DCA) storage:

Analyses needed for technology
uptake by the U.S. apple industry”

PI. C. Watkins, Cornell U

2023-2024 -

Honeycrisp

Othello (B42)
5 T T T T 3500

Honeycrisp LabPod HW Setpoint

4 4 3000 Othello-W42 RQ | CO, I'RDQI" L(?II: 0, | CO,
g September 1.00 1.26 0.42 20 | 07
E 31 2500 October 118 1.93 0.12 034 | 20 | 07
=3 2 November 114 | 048 | 003 | 032 | 04 | 03
8N 21 2000 December 114 | 039 0.08 0.08 03 | 03
& anuary 123 0.52 | 0.07 022 | 03 | 03
© 1 1500 February 121 0.30 | 0.08 0.18 02 | 02
IMarch 121 0.28 0.12 0.17 02 | 02
0 1000 [April 137 | 030 | 008 | 014 | 02 | 02

ot
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2023-2024

Quincy (B802)
5 . . . . . . — 4000
—0, | —CO, —RQ ---Fa [Honeycrisp LabPod HW | Setpoint
41 ;z, 3500 Quincy/c802 | RQ | co, | O |10 | co,
o RQ | CF
14 3000 September 1.01 | 1.78 | 042 20 | 07
= 31 October 129 | 197 | 007 | 034 | 20 | 0.7
o
= 2500 (3 |[November 097 | 045 | 0.03 | 030 | 04 | 03
o ol December 099 | 025 | 006 | 006 | 02 | 0.2
o 2000 anuary 122 | 037 | 003 | 017 | 03 | 03
&
° ] IFebruary 098 | 034 | 007 | 019 | 02 | 02
1500 March 110 | 032 | 010 | 016 | 02 | 02
April 112 | 02 | 005 | 011 | 02 | 02
0 1000
Oct Nov Dec Jan Feb Mar Apr May
11

2023-2024

Ethanol and Acetaldehyde before and after LOL

determination
Othello B42 Quincy B802
250 250
200 200
[Honeyctisp Setpoint § E [Honeyctisp Setpoint
g 150 8§ 10
Othello-W42 | 0, |CO,| B 2w Quincy/C802| O, | CO,
£ £
September 20 |07 | ™ " = © September 20 | 07
[October 20 | 07 (October 20 | 0.7
November 04 | 03 .\ 7 B ~—g INovember 04 | 03
— —O— Before - [Decembe 02 | 02
[December 03 | 03 s e After s +i:20rre ecember
January 03 | 03 3 E January 03 | 03
o 12 e 12 K n
February 02 | 02 3 P [February 02 | 02
3 3
March 02lo02| §° 5 ° March 02 | 02
[April 02 [o2] §° 3 e April 02 | 02
< 3 < 3
0 0
Nov Dec Jan Feb Mar Apr Nov Dec Jan Feb Mar Apr
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Harvest Maturity

GALA
Weight Background Red Firmness SS SI IEC Malic acid | Respiration
(9) color coverage (Lb) (°Brix) (1-6) ppm % (mL
1-4 % CO2/kag/h
2022 163.8 3.8 67.4 0.62 14.2 9.4 1.3 0.00 0.36 28.30
2023 161.8 2.6 68.1 0.47 14.8 13.5 4.8 0.56 0.48 5.75
ns * ns ns * * * * ns *

=Harvested on Aug 23, 2023
=Storage duration: 3, 6, and 9 months + 2 weeks in RA storage plus 1 or 7 days ‘shelf-life’
=Storage: Air storage at 34°F or 37°F

CA storage (2% 0,, 0.5% CO;) at 34°F or 37°F

DCA storage (0.15% O;, 0.3% CO;) at 34°F or 37°F
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Quincy (B901)
2500 Gala SafePod Setpoint
— % Tt TRa i LOL- |LOL
2000 i a a
o 4 Quincy RQ | COz | pq | 'cp | ©O: |CO:
B 1500 October 1.07 | 0.70 | 0.64 17 | 1.0
=3 2 November | 1.05 | 0.43 | 0.04 | 0.10 | 0.3 | 0.3
8 1000 December | 1.13 | 0.17 | 0.10 | 0.15 | 0.15 | 0.3
d w0 January 122 | 034 | 0.04 | 0.14 | 0.15 | 0.3
February 1.30 | 0.30 | 0.03 | 0.13 | 0.15 | 0.3
0 IMarch 1.36 | 0.30 | 0.08 | 0.05 | 0.15 | 0.3
g é § % % g % % % \April 1.30 | 0.21 | 0.05 | 0.09 | 0.15 | 0.3
é"S é d% E § g ::('1 § _g’ IMay 1.04 | 0.23 | 0.05 | 0.15
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2023-2024

—O— Before
—@— After
150 1

100 1

Ethanol (ppm)

50 +

Quincy

Ethanol concentrations of ‘Gala’ apples under DCA
conditions before and after LOL determination

Gala

Setpoint

Quincy
Pod 6

0, |CO,

September

170 | 1.0

October

170 | 1.0

Nov Dec

November

030 | 0.3

December

0.15 | 0.3

anuary

0.15 | 0.3

February

0.15 | 0.3

March

0.15 | 0.3

April

0.15 | 0.3
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Einal Remarks

apples.

period.

« All CA/ILOS storage regimes (2019-2021) evaluated were
suitable for long-term storage of Honeycrisp. The overall effect
on fruit quality was season-dependent.

» The supply chain will determine the overall benefit of low O, storage on
* Preharvest management and seasonal climatic conditions explained

block differences (nutrition, disease pressure, etc.), particularly in decay
incidence and physiological disorders development during the storage

* Fruit’s CO, sensitivity driven by seasonal weather. How?
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