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El Centro ce Poméceas junto a AN.A. Chile. tienen & agrado de invitar a Ug. ala X
PomaExpo, la que se llevara cabo ef martes 30 ce mayo de 2023,

El evento contara con la participacian de Gary Wellwood, Gerente de desarrolio de
nuevas variedaces de manzanas de Venture Fruit®, Nueva Zelanda.

Luis Fernandez, Gerente General de AN A. Chile inaugurard 1a X PomaExpo y reali-
zara el lanzamiento del Programa Hot Climate Programme en Chile. Lorena Pinto
Jefe de producto de Pomaceas y Cerezos de ANA. Chile realizara una exposicion y
muestra de fruta con novedades varietales evaluadas en Chile.

José Antonio Yuri Director del Centro de Poméceas reslizard una exposicion
sobre el Dilerna del agua y del calcio en fruticultura,

Carlos Silva. Gerente Agricola de Agropacal expondrd sobre la Situacidn oe la
industria de Ia manzana en Chie.

El Reporte Climético oe la temparaca en curso estar a cargo de Alvaro Sepllveda.
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RESEARCH ARTICLE L T

Effect of solar radiation on pigmentation, phenolic content
and antioxidant activity in ‘Forelle’ pears during fruit growth
and ripening

José Antonio Yuri ©2, Alvaro Sepulveda®, Mauricio Fuentes®, Lourdes Ubilla®,
Gustavo A. Lobos® and Claudia Moggia®

*Centro de Poendceas, Facultad de Ciendias Agrarias, Universidad de Talca, Talkea, Chile; "Plant Breeding and
Phenomic Center, Facultad de Ciencias Agrarias, Universidad de Talca, Talca, Chile

ABSTRACT ARTICLE MISTORY

Blush development is an important commercial quality attribute in Received 13 September 2022
European pear, but some cultivars exhibit reduced red colouration  Accepted 1 Apdl 2023

at harvest due to environmental stress. The objective of this study

was to evaluate the effects of bagging Forelle’ pear fruit at 85, 57 Mﬁuxhg ;
and 27 d before commercial harvest on ripening, pigment g o mm?:g'
concentration, phenolic content and antioxidant activity, With o0 radical abscebance
unbwdhunlod):mmdawmdmmhwuhmd capacity; ORAC: Pyrus
that bagging reduced the fruit colouration and c of  commun L; siin colour
pigments, particularly anthocyanins and camtenotds. as well as

the phenolic and antioxidant contents, but did not affect fruit

ripening. During fruit growth, the anthocyanin concentration of

fruit in the control treatment peaked at 57 d before harvest and

then decreased at 27 d before harvest, but at the time of harvest,

both this varable and blush development were higher in

unbagged fruit than in bagged fruit, particularly where longer

periods of bagging had been used. These results indicate that

reducing radiation stress through continuous bagging of the fruit

does not improve the colour intensity of ‘Forelle’ pears at harvest,

and the 27 d prior to harvest appear 10 be most important for

blush development,

Introduction

The European pear (Pyrus communis L.) is mainly grown in areas with temperate and
cool temperate climates in Europe, North and South America, Africa, and Australia.
In Chile, *Forelle’ is the third most exported cultivar of European pear, accounting for
15% of the area planted in this species (ODEPA 2022).

The development of blush in European pear is a commercial quality attribute that is
valued by consumers, so insufficient pigmentation at harvest will negatively affect crop
profitability. Skin blush is mainly associated with the accumulation of anthocyanins
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Harvest date estimation of ‘Gala’ apples based on environment
temperature using artificial intelligence

Yetzabel Gonzilez!, Alvaro Sepilveda’, and José Antonio Yuri'

'Universidad de Talca, Facultad de Ciencias Agrarias, Centro de Pomidceas, P.O. Box 747, Talca, Chile.
‘Corresponding author (ayurij@utalca.cl).
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ABSTRACT

Agroclimatic variables in different time windows were analyzed using Artificial Intelligence techniques to
estimate the fruit growing season extension and harvest start date for *Gala® apples (Malus domestica (Suckow)
Borkh.) Meteorology and phenology data were collected from five orchards in Central Chile, between 2004 and
2019. The attributes derived from air temperature during the first days of fruit growing season showed the high
relationship with harvest start date: The number of hours below 18 *C from full bloom to 35 d after (R = 0.9) and
growing degree hours accumulated from full bloom to 45 d (R = -0.84). Different models were developed with
these attributes. Simple and multiple linear regression models were the most accurate for explain the length of
the total fruit growth period until harvest. The 35 d after full bloom time window was the most effective, with an
R?=0.82, for estimating harvest start date of *Gala’ apples. These results contribute to the apple growers demand
to schedule fruit harvest and processing, especially in a climate change scenario.

Key words: Agroclimate, fruit growth, fruit phenology. Malus domestica, regression models.
INTRODUCTION

An estimation of the harvest date for apple trees (Malus domestica (Suckow) Borkh.) is decisive for logistic
operations and the following post-harvest management. This is particularly relevant with ‘Gala® apples, due to
their fast ripening, extensive area planted, widely distributed throughout Chile, as it is the first apple cultivar to
be harvested. Additionally, “Gala® clones have shown distinctive behavior (phenology and ripening) in different
microclimates in Chile (Yuri et al., 2011; 2019).

In apple trees. evidence indicates that the ripening process is determined early, in the cell division stage
(Tromp, 1997; Warrington et al.. 1999). This stage is characterized by the fruit growth through an increased cell
number, requiring a high metabolic demand for the internal structure synthesis. Fruit T-stage has been suggested
to indicate the end of this phase, and the fruit subsequently continuing to grow by increasing cell volume
(Schumacher, 1989).

Environmental conditions, mainly air temperature, would strongly affect cell division stage (Bergh, 1990;
Warrington et al., 1999; Stanley et al., 2000]). It has been documented that the extent of the cell division stage
would be directly related to total fruit growth period, from fruit set to ripening (Warrington et al., 1999; Stanley
et al., 2000).

This background has been the basis for the study and models proposal for understanding and estimating apple
aspects such as size at harvest (Lotze and Bergh, 2004; Reginato et al., 2019: Marini et al., 2019), soluble solids
content (Biegert et al.. 2021), and phenology (Kaack and Pedersen, 2010; Darbyshire et al., 2013).

Machine leaming is conceived as the process by which a set of systems integrates patterns and relationships
through historical information, attempting to answer a particular question. Its purpose is to suggest a model
capable of effectively answering that question through a new case information (Pavon and Vega, 2016).

Several studies have reported advances in estimating the influence of climatic variables on the yield and
quality of different types of crops using these tools. Using techniques such as Random Forest, Jeong et al. {2016)
estimated yield of wheat, corn and potato crops using physiclogical and environmental variables. It has also been
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Effect of Rain Cover on Tree Physiology and Fruit Condition
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Abstract A study was conducted (n a commercial sweet cherry orchard in central Chile The
objective was 80 evaluate the rale cover effoct on changes In the mdcroc gotative growth,
plant physiology and fruit quality of “Raander”, “Bing' and "Sweethenrt’ sweet cherry trees, The data
were ipared to a control without 2 main cover. The results showed that, under the rain cover,
hwetw was 4 S0-60% reduction Bn el solas radiation, as well as as Increase in alr semporatun
(+0.6 “Chand a d in relative y (47 p R points) n the upper canopy 2one.
Regarding the troes under rain cover, & gaoater shoot leeggth (25-55%) and head area (24-54%) were
whwervnd among cultivans compased o the control) the trusk cross-sexcticoal ans was oely sygoifcant
 “Rainier’, ot bemng 1 2 times greater under min cover. (O assinulation showed no differerces,

bt an incnesse in the leal sty ws ol d. The (it §i and sugas content in
frarts were neggabively affected by the ram cover, those dharactenistics being of major relevance for
the cherry growers. Additionally, the of anth and ds and the d

capacity were significantly lower anly & ‘Reswer” under rain cover, while the total phenol content

o d m all theee ¢ The ram cover did not negatively affoct the tree physiolegy, but
It can be et 1 s Dicolor cudti with a yellow flesh due to 3 Jower coloe and phenalic
compounds development

Keywonds: frit quality: gas excharge, pig ¥ d P arviw; rvin orackeg
Toal an

1. Introduction

Sweet cherry (Prumus aviuw L) s ooe of the main frusit trees planted in Chale, with
more than 61,000 ha in cultivation and 350,000 t of fresh frult exported in the 2021/2022
season [1]. Ome of the main problems affecting cherry production & rainfall-induced
cracking in periods close to harvest [2], which causes significant economs losses | 2], In
respoase to this problem, the use of plastic covers has become widespread in Chile to
prevent fruit quality dets tice [4]. H , hese st modify light meeoeplion
and the microclimate around the trees, affecting the physiclogical performance of the trees.

Depending on the material used and the installation design, the plastic covers reduce
imadent solar radsation and ph thetically active radiation at different levels on crops,
which could affuct Bower hud d-vuh-pauml [al Inv apple trows, it hus bewn observed that
30% full sun light is the threshold value for fruit production [6]. In addition, : sweet cherry
trews, the use of covers to protect fruit from rain has shown variable effects on both frait
quality and blochemical composition |7-9]. Regarding vegetative growth, a greater shoot
viongation and greater leaf anva per trew have been neported genwrally, cmming greater
shading inside the canopy, which can be detrd | to frust prod 15). Insweet
cherry trees, pruning Y and the use of reflective mulch, which allow

Horttodtuse 2023, 9, 100, hitpec/ / dotong /10590 /hertxcultcmses0l 0100 hpe/ /)

Scierria Hortculiurme 317 (2023) 112007
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Coatents Hsts available at ScenceDirect
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Effect of plastic roof and high tunnel on microclimate, physiology,
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vegetative growth and fruit characteristics of "Santina’ sweet cherry

Miguel Palma, Alvaro Sepiilveda, José Antonio Yuri
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meeet cherry trees Surng two seasons. The sady wis ina orchaed e
Medizermanean clinase In Chile. The covers reducad the Incsdent solae mdiation, peaceating a darker soviros
mwere usder the ool than under the high teaned. At the apper v bevel, the microclimes under both covee

sendod 10 be warnmoes and drler than ln e open le; conversely, ol e Jower lovel, conditions weder the ool werne
cooler and fresher than In the open alr and high munred. These variazons gencrated simiar trends In thermal

sress In the Two hetghts analynad. Sweet cherry tress snder borh

covwes showed loser water dowes i3 the fint woann, expresod xx lcoeaend dometal conductance xad wiser
potessi compared 10 those grown ln the open e, Rowever, afler hasvest, stoess was higher sndor both covers.
Vegeeative gromth under Mie covers was affected only in one season Fru under the covers had dightly less
miense cobor, and redoced firmeess aod tercabie acidity the @ifferences were maintained after 30 days of

! archocymin
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in the it skin, sotd plsobic contest,
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Righ mnneds than in |ie open alr. Consderiag that covers alter the phrsiolegical pesformance of the trees and

trur guality, adeq

should be 10 avold

he quality of the fruk ans thus

umpeove the crop’s competitivessss n Chile's ostral 200

1. Introduction

The & d Sor sweet chy in Asan & masaly
China, hnkdmquﬁlemndmofmckrryphnmm-(m
aviam L) In Chile, makiog cherty the most peofiable crop ia the comsry.
The susface area of yweel cherry plantations i estimated 0 exceed
S0,000 ha (CHINODEPA, 2027), and in the 2020/2021 srason exports
reached approximately 350,000 1, equivalent 1o USS1800 million FOB i
Ecome for the conntry (ODEPA-Servicio Neciooal de Advanes, 2021).

eninwater with the fruft (Cline ot al, 199% Correta et ol , 20018 k&
estimated that about 15% of the Chilean cultivated area ks under cover
(¥t il 2010), and is peojected to inue to expand. H the
we of these covers also implies a microckmatic modification that could
alter the physiology of the trees and the frult’s physicochemical char-
wcteristics (Nlasca et al, 200906, 20214, 20211 Blacke and Balmer
A0, Wallbery sod Sagredo, 2014),

Microclimage changes around the trees will depend oo the Installa.
tion dase, strecture type, method, s well as desaity ssd chascteristics

One of the most critical problems in sweet cherry ¢

ridwide s fruit cracking, cased by the absception of water ds
on the fruit after rainfall prior to Rarvest (Simon. 2006), Water &il-
tration generaes a rapld Increase in cell volume, cassing Injuries in the
fruit skin, which prevent its comssercialization (Ballutin of ol 2007%
Carrein ot ol | 2015 Xnoche and Winkler, 2007),

Qarresnly, the peimary stracegy to prevent sweet cherry cracking &
sstalling plastic covers over the trees, whick avoids the contact of

Emall ofdress ol unalen el (A Yurt).
g/ Adobong /10,1016, |ackaia 20251 12037

of the Wl (raffis or film) (Gurve sod Meland, 1998 Laog ot »
D011) These factoes make it difficull to obtain geoeral conclaicas ce
the cover effect for this species
This study almed w0 the microd hyshob I
pocse and plyy ical ch ristics of fruit i sweet chesry cv.
*Santina’, under the roof and high tsmnel, in & commercial orrhard under
the Mediterranean climate in the central zone of Chile.

Bacetved 23 August 2022, fucwivedd is revived forss 16 Masch 2003; Accopied 30 March 2003
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GALA

60 dppf
30 g fruto

15 mg Ca/100 g

4.5 mg Ca/fruto

180 g fruto
6 mg Ca/100 g (60% dil.)
10.8 mg Ca/fruto (2.4x)



FUJI

60 dppf
40 g fruto

15 mg Ca/100 g

6.0 mg Ca/fruto

240 g fruto
6 mg Ca/100 g (60% dil.)
14.4 mg Ca/fruto (2.4x)
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ANALISIS

CONSUMO DE AGUA Y
PRODUCCION DE ALIMENTOS

DR. JOSE ANTONIO YURI

FRICESOR TILLAR JWIVERS DAD DF TALTE, RCADENI CHIENA S CIENTIAS AbINIMAAS.

Crac necezano explicar slaunes sspectos
relevartas sobes sl cansume deaguaparala
precucticn de slimentas aa angan vegetal

Las planl=: necesitan transpirze una anor-
mMe cantddad de ague e raves de sus asta-
mas {porcs de tamane i croseépico ubica-
dos an s haas, qus se ahren y clerran en
respuestie ala iz y otras factares), zon i3 f)-
nalidad de abecrber 2l $O) desda la atmas:
farm molécula esencial pers ls fotasintesis v
oar &l postanor crecimienio del vecutal,

Lz fatosintasis £30n mecanisme wxlrao-
Jonaric y Urvca qui Iz naturalaza posee para
produdir ezucares, base de wach Iz aimen-
tacan humans v del resto de as sspacies
vdaavida engeneral. Cl precess
ia cuardo un fatan, que viene viajar-

da por mas e & minutos dasaa al Sal, Im-
peata & la Zlerohila ukiceds en las hojas ds
l2s plzntas, ganssanado ur estade energéti-
zu Lol cue prrmita qQue el U0 ¥ 2l 3cua e
<ombine formenco azicnss. B0 etas pa-
abeas, aenerglacuees iberzcadabidna ia
fusién nue aar que tiens cabids =n ol Sal o5
alrapadz par aste compsl2je sistens kiols-
Gize e la Tierra, trarsfiridnacncsla poste-
riotmente en ferma aradual coda vez que
nigernmos v alimento. Peéticamansa po
driamas aseverar que 20 une manzanz asta
encerradn una oorcion del astre rey.

Lementablemante v deb do 3 la estase
cencentracén del CO- an & airs (algo mas
de 400 pom; 325 veces manos cua al oxios
no)las prantas denen meanienes muchas ha-
rzs o daablertes sus estomas pdre cue @l
azs difundahaziasuintarior, antregardole 2
comnbic el agus 2 laatreésars farmands asi
oarts del cclu ylokal del xgua.

Como consecuanciz de vslo, para lz pro-
duccion de kade trige o demeiz, s planta
Lrenspira S00-200 | de agua; pars el 2asu
vel arrog pusde llagar a 1000 UL asmarza
nas reguierer cerca de I0C [ kg; la palta 21
gomas daldable, As), 2 elivencis enal usn
dal agun (LA por parte de los cullives vs
maya r1%d.

Por ele, se debs aportar med ants luya o
regoentte &0-B20 nvn <o aguasha, I que
exprasaclo an velumenes regueridos, pste-
mas habiands de un aromedic de £ 000 2
8000 m-deagus parcanahestaraa de culti-

Cve, anualmente, De zste, manas dal ™ aquesds

ratancdo &0 el Alirmanto que conzumings.,

Cnresumidas cueras armrspirazidnes 2|
Ccosie que dube pegar una plantz pava ahsar
bar CO7 ¥ sintetizer carboiidratos, i modn
aue rada vaz qua nos llevames un slinento a
nuastras Docas cehemaos tenar conciencia de
lo que para |2 nemurniaza ha zignifizaca

La lecnologia da rizga 7o hecho enarmas
avances en gunenter la eficizncia an ol aoro-
warhamiente del acus, pesende de menos de
un 30 &0 nage por Inundacion o endico
(2N vigenta B0 AUNOS CUTVOS) 3 Ccarca de
un 9C% rnuciarce antae, vstema UHNZaGG e
dran 2arte de ks fritalzs bay an dia, Flmee
AMIENts genstico ce las anias, oor suoarts,
ha kacho 1o suvs avmentando s CTUS, csoa-
cialmente en ceranles, a5 fome atoleanciz 4
la s2qua aungues tanbisn tians sus limsas

Fer o antatior y renle 4l debate suscita-
ac an tarse al agua. dens tenerse presenle
gue ls produce on aa alimertas cecu are de
lacertezs de dispenibi dad dzl visalalemen
teparala sariculiura, pues sinells y encens-
dod muy abundante, ne 25 pusible alzanzes
los niveles productvas nara zatistacer la
crecente demenda mundial

Los productores de alimentos son, a my
modc dever lus verdaduros hérons detads
asta cadena, quiersas, o su lrabajo, s on-
frantzn cana 41 3 13s Inclemencias de la ra-
taraleza (maladas, olas de caler, plagss, [2ita
2 dyus...), 4 las orisis ceondmicas v al das
concelmiento de o que preducir comida
SIQNIFICA Para una poolacion scusturmbrada
aro n'.'DIu.-.rnrs:e anello

Creaimportante qus aqie oFcuesedean
Hevar pur eslidpenes, mabiindo inclusa ol
Ao de consumin aluunus procuctos agriccias
(war patasl crevendole: respensatyes de s
szaulz de un seator de Choa, cadda vz gue
Llecgan sobre su masa al pannusstre de cads
iz, o Slvidest gue pare su oroducoén s
recuarla de 8,000 1 de =guaiha.

ahiarmmes tambian tener 13 considera-
cion die camprarncs Menos 1epa ¥ no desa-
charia Lan livignamere, dabes o qua al al
Goddn raquiere muchisirns agus para sar
peadicide,

Aclwretadeasteparace aberarconel de-
bate sobre el debida usa dal vital recirse v
le quz elle sigr fice pzea la alimantacian de
la poblaién.
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EFICIENCIA DEL USO DEL AGUA POR LOS CUTLIVOS

ESPECIE TON/HA M3H,0/HA LH,0/KGM.F. % M.S. LH,O/KGM.S.

TRIGO 8 6.000 750 92 750
MAIZ 18 6.000 350 92 350
ARROZ 6 8.000 1.350 92 1.350
PAPA 50 6.000 120 25 440
MANZANA 80 6.000 75 16 430
CEREZA 20 6.000 300 18 1.500

AVELLANA 4 8.000 2.000 95 2.000



LA TRANSPIRACON ES EL COSTO QUE TIENE
LA PLANTA PARA ABSORBER CO,
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https://www.youtube.com/watch?v=9CqZ99DRS-g
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“THE EMBODIED PHOTON"

Fco. Varela - La mente encarnada

140 - 200 kg/ha/dia
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10:00 -10:30  Inscripciones

10:30 -10:40  Inauguracion X POMAEXPO
Hermine Vogel. Decana Facultad de Clencias Agrarias. UTalca

10:40-11:00 Reconocimiento 40 afos de academia al Dr. J. A. Yuri

1:00- 1140 Dilemas del agua y del calcio en fruticultura
José Antonio Yuri. Director Centro de Poméceas. UTalca

140 - 11:55 Inauguracion X POMAEXPO 2023 y Lanzamiento del Hot Climate
Programme en Chile

11:55-12:40  Nuevos cultivares de manzanas y peras evaluadas en Chile

Luis Ferndndez. Gerente Genaral AN.A. Chile
Lorena Pinto. Jefe de Producto de Poméceas y Cerezos. ANA, Chile

12:40-13:00  Muestra de fruta Variedades A.N.A, Chile
13:00-14:20  Presentacion variedades muestra X POMAEXPO 2023

(Modera: Lorena Pinto)
Cocktoil a los asistentes

14:20-14:50 Reporte climatico Temporada 2022/2023
Alvaro Sepulveda. Ecofisiologia Frutal. Centro de Poméaceas. UTalca

14:50 -15:50  El futuro de la manzana frente al cambio climatico:

Hot Climate Programme
Gary Wellwood, Lider de Venture Fruit®

15:50-16:40  Muestra de fruta
X POMAEXPO y Coffee break

16:40 -17:20  Situacion de la industria manzanera en Chile. Crisis y oportunidad
Carlos Silva, Gerente Agricola Agropacal

17:20-17.30  Cierre X POMAEXPO
José Antonio Yuri - Luis Femnandez
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Emmanuel de Lapparent de IFO — Francia, de visita en el CP en el marco del Programa de

Mejoramiento Genético del Manzano. 28.03.23
Temporada 2021/2022
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