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Brown Heart (BH): etiology

(Zerbini., 2002, Xuan et al.,2003;

* Quality : Loss of texture, off-flavors
Deuchande et al.,2017)

* Symptoms: Flesh browning with some dry cavities

- Multifactorial disorder:

(Saquet et al., 2017)

Biochemichemical
basis

(Sabaetal.,2016)

- N

PREDICTIVE

Enzymatic browning : PPO o "o Ho o MARKERS
\/\q NEEDED
(Blanpied et al., 1991, Franck et al., 2003) HO OH
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GOP objectives

Biochemical approach Statistical approach

= Validate controversial
knowledge about BH disorder

Measurement of = Assess BH-plant organs o ]
variables minerals relationships and Quappﬂcgtlon ane :
their evolution qualification of the differences

Screening co-regulations

* Investigate location factor in
Rincon de Soto

» Study quality and
physiological parameters

Association with BH
based on plant
physiology knowledge

Principal component analysis
and Modeling for predictors
selection

= Evaluate usefulness of the
variables for BH prediction

Putin relation the
pathways, order and
evaluate the
importance of each
event modification

= Determine thresholds values ___, JEEEIde]oF]o]1[1a%he] HelalelV]gg=Ta o<}
for the variables level of the risk, reliability

Guideline and operative solutions
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Material & Methods

1 cv. ‘Conference’

20 orchards

N Conservation
Field disorder Soes © Soaes | - monitoring
prediction e E ; = CO2 (1%/5%) +
8 -l = duration factors +
temperature

Alterations

Cold stress

! !

Minerals & Harvest
climate Maturity
Indexes
Modeling
L

imp €3
Jmp €9
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Results
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PHYSIOLOGICAL
MARKERS

Mature fruit more sensitive
to cold stress : ethylene
production triggered earlier

High volumes produced at
harvest indicate maturity

BH related to maturity
stage at harvest

Consistent with:

chlorophyll absorbance
(Dameter-color)

sugar degradation
(Starch Index)

fruit firmness
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Results
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Results

Spearman correlations at 0,05 level, by sampling date, plant

organ, storage duration (4/7m) and atmosphere (CA/ CA+)
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Modeling % mi]
28

53 variables -> 16 recurrent in models
coherence with biochemical approach

o K/Mg/Ca (high)
poor prediction abilities & accuracy
-> 2019 season re-orientation
. K/Mg/Ca (high)
25
R?=0.5633 * . N (excess)
201 ?=0.2632 ' i ,
g VIF> 1,0 epias ¢ (9 NiCa(high)
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< 05 | - L
x5
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Genetics Groyving %Wé‘p;'
Practices environment \3 €

4 sets of data: minerals
physico-biochemical
physiological
qualitative

2 tissues 5 sampling dates

A N/Ca=?

fLLLLLLLLLLLLLLLESESEESEEEEEERERP

Firmness
Consummer

satisfaction

Decision Logistics

EtStress
>?

EHig
>?

initEtStress
>?

BH risk
Perspectives: integrative models for tree of decision 4



GOP 2018 main findings

Plant nutrition and pedoclimate

L Maturity at harvest

Determine thresholds

s @Developp Decision Making Tool for

guidance

Conclusion & perspectives

2019 protocol

Keep High La Rioja orchad as control

Work at different maturity stage

Atmosphere composition (CO2+)

Increase data

Separate Damaged/Healty fruit for
specific data

Improve modeling techniques
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* Blanpied, G. D., Bramlage, Wm. J., Chy, C. L., Ingle, M., Kushad, M. M., Lay, O. L., et al. (1991). A survey of the relationships among
accumulated orchard hours below 10 °C, fruit maturity, and the incidences of storage scald on “Starkrimson Delicious” apples. Can. J. Plant Sci.
71, 605-608. d0i:10.4141/cjps91-091.
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Results
Variable Importance Table 10
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LIGHT AND TEMPERATURE MAP

The index “PH." (light-temperature product), is
obtained as follows: “X" (sum of effective temperatures
throughout the active growth period) multiplied by
“H" (number of hours of light during this period)
multiplied by 10,
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