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h DA-meter...

* is aninstrument developed by prof. T Ll .

Guglielmo Costa and co-workers,
[University of Bologna, patent WO/2007/017732,
(Noferini et al. 2006)];

e isavis/NIR spectrometer portable
and easy to use and calibrate;

e provides a new “non-destructive”
index that allows to know the fruit
ripening stage;

 This index represents the
chlorophyll’s content in a fruit that

usually decreases in a climacteric
fruit during maturity.
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Presenter
Presentation Notes
Calibration through a reference white. To be done at least every 24 h.


DA-meter...

....1Is FIRSTLY a RESEARCH TOOL, but can be largely

used in any stage of fruit production and chain:

1 by a grower to try to optimize the fruit
distibution in the tree in order to have a more
homogeneous product and reduce the : =
number of picking stage; Vol -

!L.
Y

d by the grower, to monitor the fruit growth and , J m’*f
ripening in order, to identify the best moment >

to pick;

U by packing house, to pre-select fruits before store
them and estimate the shelf life according to the
ripening stage of different fruit boxes/groups;

d by the retailer to decide which riper fruit should be
sold before others;
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®
DA'mEter... measures a new parameter called

Index of Absorbance Difference

(IAD)= A67Onm'A720nm

e Difference in absorbance between 2 precise wavelengths: 670 nm (near the Chl-a
absorption peak) and 720 nm (background of the spectrum).

* |,pis related to the actual content of Chl-a in the fruit mesocarp and to ethylene
evolution during on-tree ripening (ziosi et al; 2008).

286

e Isformed by 6 diode LEDs (3 diode emit
at 670 nm and 3 at 720 nm) placed
around the photodiode detector.

e Fruitis illuminated alternatively by the 2
monochromatic sources of light and the : :
index represents the amount of light re- '
emitted by the fruit. matu"-ll

e Light detected by the photodiode is
converted in a digital signal by ADC and a
microcontroller provides the index.

Absorbance (A)

(Costa et al., 2009)

e

-0 o
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Presentation Notes
Considering
that peach is a climacteric fruit whose chlorophyll (chl)
content decreases during ripening (Chalmers and van den Ende,
1975), the difference in absorbance between two wavelengths
near the chl-a peak (index of absorbance difference, IAD) was
related to the actual chl-a content in fruit mesocarp and to the
time course of ethylene production during on-tree fruit ripening.
This relationship was used to grade fruit into classes at harvest
according to their ripening stage

ADC= analog to digital converter


lable online at www.sci i com

Postharvest

ScienceDirect Biology and -
Technology

A
[ ] ELSEVIER Postharvest Biology and Technology 49 (2008) 319-329 —————
. . . www.elsevier.com/locate/postharvbio 4
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A new index based on vis spectroscopy to characterize the
progression of ripening in peach fruit

V. Ziosi®, M. Noferini®, G. Fiori?, A. Tadiello®, L. Trainotti®, G. Casadoro®, G. Costa®*

CO r re I a t i O n ( R2 = O . 9 7 9 )  Dipartimento di Colture Arboree, Universita di Bologna, Viale Fanin 46, 40127 Bologna, Italy
b Dipartimento di ?ioﬂoiqm, Uivi:‘erximrdf P,mf)j‘a' Viale G. Car.'omho Ji 1-735 121 Padova, Italy
between the |, and 1
b 1 1 * y =exp {-2.6 + 0.75 exp (x)) 108 =
the Chl-a content in fruit IEAp2E ¥
outer mesocarp: 187

decreasing values of
the index with decreasing
amounts of pigment at
ripening. 14 12 1 08 06 04 02 0

=]
P
Chlorophyll-a{pg g

Fig. 2. Correlation between [y and chlorophyll-a amount in outer mesocarp
of *Stark Red Gold" nectarines. Solid line represents the best-fit function.

* Developed originally for peach, it works also on pears and apples.

e Similar devices have been developed for cherry (Cherry meter) and for kiwi (kiwi-

meter).
This index can be really useful to grade fruit
into different ripening classes from harvest
WASHINGTON S1 to cold storage.
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Determination of organoleptic and nutraceutical properties of peach fruit:

role of metabolism of phenylpropanoids and phenolic compounds.

Quality analysis on fruit in different ripening stages

Weight Diameter Firmenss Firmness . -
cVv stage 1, class °Brix H Acidit
= AD () (mm) (kg/cm?) (N) : Y
Pre-climacteric ( ) e D) e A ( )
14 June 0,70-0,79 | 65,90 49,88 4,76 46,71 8,90 3,38 8,62
(80 DAFB)
. . 0,40-0,59 | 68,07 50,12 4,24 41,53 8,84 3,47 7,86
Sori Climacteric
pring 21 June 0,20-039 | 78,47 53,56 3,68 36,13 8,94 3,48 7,68
Crest (87 DAFB) <0,20 81,03 54,58 1,97 19,32 9,74 3,59 6,41
25 June
(91 DAFB) <0,05 56,40 89,97 0,40 | 388 ) | | 952] 3,78 4,39

Example of the results of the qualitative analyses on Spring Crest,

the main quality parameters are consistent with the trend of maturation and
proportional to the performance of |,p.
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Experimentation on apple

and DA meter




Optimization of MODI’®CIVG198

orchard management

Fruiting habitus investigation
e Two picking times about 7 days from each other .
* Three canopy levels: < 0.8m = low, 0.8-1.8m = medium, >1.8m = high

Spurs on axis Brindle-type shoots

Spur on 2-years-old and
over braches

N AT
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Optimization of MODI’®CIVG198

orchard management

Qualitative parameters farm T (2011)

A . . . -
Training Picking i vft:lrjige Ratio DA [Overcolour| Russeting| SSR |Firmness Y Acidity Starch White
system Icking time . H/W |index % % °Brix (Kg/cmz) P (g/l malic acid) | index (1-10) | haze %
weight (g)
1% 191 [af 1.03 [a|0.55 7265 |b| 172 [a|13.32 6.66 |b|3.81 3.41 9.47 71.6
Bi-axis 2" 174 |[b[ 0.99 [b|0.55 76.19 |a| 094 [b|12.54 6.92 |a|3.59 3.67 9.34 61.3
Significance| *** Frk ns ns Forx *x ns
1% 182 [al 0.99 [a|0.60 7710 |b| 2.15 [a|13.55|a| 6.99 3.86|a 3.14 b 9.32 72.8
Spindle 2" 169 |b| 0.97 |b|0.63 86.04 [a| 1.33 [b|12.98|b| 6.98 359 | b 3.71 al 9.19 57.3
Slgnlflcance *k% * ns *k*k *k% *% ns *k% *k%k ns
Canopy level
High 181 1.00 |¢|0.61|a|] 77.84 |a| 1.45 12.98 6.98 j|3.67 b 3.50 9.45 64.9
Bi-axis Low 184 1.02 |4/0.49]|b) 71.49 |b| 1.23 12.96 6.63 3.75 |a 3.55 9.37 67.8
Significance ns * *x *x ns ns ok Fork ns ns
Int. picking time*canopy level ns ns Fork *x *x ns ns * ns ns
High 175 0.97 | ||0.72|a] 83.44 201 [a[13.24 7.07 ]‘3.70 b 3.50 9.03 b| 57.8
Spindle Low 174 0.98 | L051/pb) 80.40 1.39 |b[13.29| || 6.89 3.76 |a 3.35 9.48 |a| 713
Significance ns ns el ns * ns ns * ns il
Int. picking time*canopy level ns ns ns ns ns ns ** * ns ns

© 2014 Stefano Musacchi
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The aim of this study was to evaluate frwt quallty and 4
storability in relation to the different training systems,
rootstocks and fruiting woods.
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Evaluate the post harvest life of the fruit belonging to
different maturity classes.

For this purpose we also utilized a recent non-destructive device called DA-meter that provides
an index (/,,) related to the chlorophyll degradation in the flesh and is well correlated with the
level of ripening.
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Training

Rootstock
system

Materials and Metho
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Experimental farm: i
Fondazione “Fratelli Navarra” (Ferrara)
Year of planti -

Planting
distance (m)

Planting
densities
(tree/ha)

(
A=~

o —_—

N | A : r
ds &
\'»h.) 1
b T PN, i
LR (1 G DA

3

Planting
densities |
(tree/acre)

\' Sydo”

3.8x0.5

5,263

2,130

Spindle Sydo”

3.3x0.8

3,787

1,534

Adams

Spindle

3.3x0.8

3,787

1,534

®

MH

Spindle

3.3x0.8

3,787

1,534

Bi-axis

Sydo”

Y
3.3x1.0

3,030

1,227


Presenter
Presentation Notes
The trial was carried out in an experimental orchard of Pyrus communis L., Abbé Fétel planted in 2005 and located in Ferrara area (Italy, 44°51’24” N; 11°39’09” E). Five different grafting combinations have been chosen allowing to investigate the behavior of cv. Abbé Fétel grafted on quince Sydo® and trained at Spindle, V system and Bi-axis, but also to compare three quince rootstocks with increasing level of vigor Adams, MH®, Sydo® trained as a Spindle. 
Field densities for this trial ranged from 3,030 trees/ha (M-HDP) for the Bi-axis to 5,263 trees/ha (HDP) for the V system. Orchard was set up with anti-hail nets, micro-irrigation system was adopted to provide water and nutrients and turf was mowed periodically between the cropping rows.



”‘?i‘: "qw Canopy
. 3 “ﬁm:‘_L {;; ! . position:
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'''

t0p >1.4m

| bottom <1.4 m

Types of bearing wood:

A) BRANCHES 3 (and over) YEARS OLD
B) SHORT OLD SPURS

C) 2-YEAR-OLD BRANCHES
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Presenter
Presentation Notes
In a 3-year period (2011-2013), FOUR (?????) homogenous trees were selected and considered as representative for each combination. Each tree reached the height of around 2.80 m, so the canopy was considered divided in two layers: bottom part (below 1.4 m) and upper part (over 1.4 m). In pre-blossom stage (end of March), all the flower buds in those trees have been labeled according to their woody formation (only for the representative trees not for the extraparcelle!!! Extraparcelle have been chosen the week before harvest). In fact, the different types of wood present in the tree were kept divided according to age-classification in 4 types: brindle-type shoots (or twigs), 2-year-old branches, 3-year-old (or older) branches and short-old-spurs. Twigs, also known as brindle type shoots or crowned brindles are 1-year-old shoots that end with a fruit bud without any axillary buds. Only twigs over 5 cm long were selected. Two-year-old branches come from 1-year-old twigs of the previous year and have several fruit  buds along the length. The 3-year-old branches included 3-, 4- and 5-year-old fruiting wood. Short-old-spurs, also known as bourse-over-bourse, are typical branching formations in apple and pear. In this trial, formations at least 3-year-old with 2 fruit buds on distinct bourses were selected. 



, BT T 2 Y ~ N
picked fruits according to their \
| position in the canopy, bearing wood, and .
. position/wood combination. Each bearing wood that -
.. held a fruit was labeled in order to be able to sample it “s2
b in the winter for the starch analysis and relate this with
the qualltatlve frU|t parameters

5 combinations
X
4 bearing woods

X

number of fruit
borne on that
spur.

progressive
number of each
type of wood
selected along
the row

2 canopy positions

X
100 fruit=
>4000 fruit

number of the
bearing spur
identified within
that branch
(ribbon)



Presenter
Presentation Notes
A homogenous orchard was used to ensure at least 100 fruit per canopy position (top and bottom) per branch type (bearing wood) per combination for a total of at least 4000 fruit. Those fruit have been chosen the week before harvest and each bearing wood that held a fruit was labeled in order to be able to sample it in the winter for other purposes like the starch analysis and relate this with the qualitative fruit parameters. We extablished to pick the fruit and give to each of them a code of 3 values identifing respectivetly: the progressive number of each type of wood selected along the row, the number of the bearing spur identified within that branch (ribbon) and the number of fruit borne on that spur.



“Management and crop innovations for high-
quality pear production - AGER Innovapero”

SP|ND|.E/ SYDO top position in the canopy (+100 frt) TO fruit were analysed
Bearing woods | |, classes qualitative analyses immediately after harvest
<1.8 TO
1.80-1.89 T0
2-yr-old branches| 1.90-1.99 TO Tm
2.0-2.09 T0 Tm
>2.1 T0 Tm
<1.8 T0
1.80-1.89 T0
1.90-1.99 T0 m
2.0-2.09 T0 m
>2.1 T0 m
<1.8 g Td e Tm were analysed
Brindle-type iggigg Ig e monthly and destroyed in
shoots 2.0-2.09 — Tm December and March
2.1 T0 T respectively
<1.8 T0 (3 Mand >6 M at -1°C).
1.80-1.89 TO
Short old spurs 1.90-1.99 T0 Tm
2.0-2.09 TO
. >2.1 T0
R e T R e TR R AT T




b ~  [Otha'll (ns) -t/hé. 12 (né) |:|t/ha13 (n;) ¢ Y t/ha "11-'13 (ns) -A-Cum. yielidic;‘ficiency (ns)
| 300 1.00
0.90 0.89 0.88
o A A A - 0.90
~ 0.74 080 T
T P . 0.70 -
£ 200 A S 070 5
. o 158 2 - 0.60 é
Yield per hectare § - 143.2 146.8 142.1 - 143.9 o >0
0 & \ 4 & =0 ¢
Q 46.2 o
from 2011 to 2013 < 38.6 52.9 46.0 2335 o g
8_ 100 1 - 030 %
and cumulative yield ¢ - - - - 020 T
D 50 0
efficiency in 2013. > 53.6 55.9 52.9 63.2 57.2 - 010 >
0 0.00
5,263 (trees/ha) | 3,787 (trees/ha) @ 3,787 (trees/ha) 3,787 (trees/ha) | 3,030 (trees/ha)
V/Sydo® Spindle/Sydo® Spindle/Adams Spindle/MH® Bi-axis/Sydo®
|
[+ PLANTING DENSITY (TREES/HA) -
<70 mm 270 mm -A-Avg. fruit weight (g) (*)
Fruit percentage (% 100% 0
P g ( ) oo 257 a 261 a 251 ab
in two classes of size “23:"’ ----------- e 2473
< )
(<70 and 270 mm) g ’ - 200 £
® o
N 1 Frii1it i € (o)
and fruit weight, § 10 3
3 5
as averaged over o o E
.5 D‘
3 years (2011-2013). & Z
50
-0
V/Sydo® Spindle/Sydo® Spindle/Adams Spindle/MH®  Bi-axis/Sydo®
5,263 (trees/ha) 3,787 (trees/ha) 3,787 (trees/ha) 3,787 (trees/ha) 3,030 (trees/ha)
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Presentation Notes
The 2011 has been the most productive year for all the combinations; in particular the best performances regarded Spindle/MH and Bi-axis/Sydo statistically higher than the other in terms of yield per tree. Unfortunately, the calculated yield per hectare did not show any meaningful differences in all the 3 years between combinations in trial and not even as cumulated yield per hectare. But as tendency, Spindle/MH and Bi-axis/Sydo confirmed to have had a very good productive performance with a planting density respectively of 3,787 and 3,030 trees/ha. V/Sydo produced always the lowest amount of fruit in the 3 years (data not shown), but due to the high density planting for this combination (5,263 trees/ha) almost the double of Bi-axis system, the cumulated yield per hectare did not highlight any statistical differences between them. In terms of cumulated yield efficiency over 3 years (2011-2013), the highest values (over 0.80 kg/cm2) were observed for the 3 combinations of spindle on the 3 different quinces even if they haven’t been discriminated by the statistical analysis.
The average fruit weight over 3 years showed that Spindle/Sydo and V/Sydo produced the biggest fruit (261 g and 257 g) statistically different from those produced by Spindle/Adams (235 g), while Spindle/MH and Bi-axis/Sydo registered average fruit weight in the middle of this range and comparable. The distribution of fruit percentage into the two main classes of pear Abbé Fétel sorting (over and below 70mm) reflected the trend of the average fruit weight with V/Sydo showing the 61 % of fruit in the ≥70mm, whereas Spindle/Adam only the 46%.
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Difference among training systems: Frunt distribution in I, classes at

hervest

il ) B,

50

mV/Sydo m Bibaum/Sydo @ m Fusetto/Adams w Harvest 2011

<179 1.80-1.89 1.90-1.99 2.00-2.09 >2.10

50

Harvest 2012
(10-11/9)

1.80-1.89 1.90-1.99 2.00-2.09



Averaged over 3 years (2011-2013).

Yield per bearing wood (% and kg/tree)

10%

0%

60% -

50% -

40% -

30% -

20% -

12%
1.09c

11%
1.448B

1.36C

==
[JShort old spurs W Branches over 3-year-old [ Branches 2-year-old O Twigs |§
100%
Cib | 15% | 12% || 7%0.96¢ | | 13% |
90% 0'99 c : 1-97 B : 1.49 g : : 2-20 B
| | | |
80% 0 : : : 29% : 23%
22:14 b | | 23% : A ] 38k |1 3935 [N
70% ' I 2.978B | 3.84B | :
| | | |
| | | |

_ V/Sydo®
!ﬁm_

Spindle/Syd
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The distribution of the yield on the different types of fruiting wood in the triennium 2011-2013 highlighted that the highest production per tree was held by older wood, in fact around the 60% of yield was the sum of short and old spurs and  3-year-old (or older) branches in all the combinations with slight variations. The type of wood that mainly contributed to the yield was 3-year-old (or older) branch with always the highest production per tree (kg/tree) among the 4 type of bearing wood. On the other hand, the brindle-type shoots and short-old-spurs, regardless the combination provided as average of the 3 year period, the lowest production per tree contributing respectively to the 11.6% and 11.0% of the total one. The 2-year-old branches production, instead, represented around 27% of the total, ranging from the 23% in Spindle on Sydo to the 31% Spindle on Adams.
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Fruit dlstrlbutlon in IDA classes at harvest
1 QW -
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45.0%

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

M V/SYDO

m BI-AXIS/SYDO

" SPINDLE/SYDO

M SPINDLE/ADAMS

M SPINDLE/MH

Harvest 2011
(30-31 Aug)

<1.80

1.80-1.89




L B

sses at harvest per combination

-

40.0%

Harvest 2012
(10-11 Sep)

35.0%

30.0%

25.0%

20.0% -

15.0%

10.0%

5.0%

0.0%

<1.8 1.80-1.89 1.90-1.99 >2.1 ,
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Training V/Sydo 2012
200 system

effect
35.0
30,0 ’:‘

25.0

Fruit distribution:
combinations I, classes
and bearing wood at

O short old spurs

M brindle type shoots
B >3 yr old branches
0O 2 yr old branches

5.0 A
‘5.5‘ 86 5.7 ﬁ 30% over 2
0.0 T T T T -
<1.8 1.80-1.89 1.90-1.99 2.0-2.09 >2.1
Bi-axis/Sydo 2012
35.0
30.0
7.3
25.0
O short old spurs
200
5.7 [ brindle type shoots
150 W >3 yr old branches
4.0
10.0 O 2 yr old branches
5.0 -
75 38 40 55 % over 2
0.0 T
<1.8 1.80-1.89 1.90-1.99§ 2.0-2.09 >2.1
Spindle/Sydo 2012
40.0
35.0
9.3
300 83
250 Oshort old spurs
20.0 B brindle type shoots
B >3 yr old branches
150 4.4 Y
02 yr old branches
10.0
-
' s 82 23 73% over 2
0.0 *j T 2= T T
<1.8 1.80-1.89 1.90-1.99 * 2.0-2.09 >2.1

harvest

Spind@ams 2012 Rootstocks

400 effect
35.0 ]
30.0 8.4
250 Oshort old spurs
7.0
20.0 57 @ brindle type shoots
B >3 yr old branches
15.0
02 yr old branches
10.0 3.0
>0 7.2 7.7
oo ﬁ 4.8 ) . 3.4 58% over 2
.| T T T
<1.8 1.80-1.89 1.90-1.99 2.0-2.09 »2.1
Spindle/MH)2012
40.0
35.0
30.0 8.4
250 Oshort old spurs
20.0 ‘ H brindle type shoots
52 >
15.0 W >3 yr old branches
02 yr old branches
10.0
5.0
e = a8 g 66 % over 2
0.0 T T T
<1.8 1.80-1.89 1.90-1.99 2.0-2.09 >2.1
C spindle/Sydo 2012
40.0
35.0 T
9.3
30.0 83
250 O short old spurs
20.0 B brindle type shoots
B >3 yr old branches
15.0 4.4 Y
02 yr old branches
10.0
5.0 8.2 95
4.8
oo | e [23] 73% over 2
<1.8 1.80-1.89 1.90-1.99 2.0-2.09 >2.1
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“Management and crop innovations for high-

quality pear production — AGER Innovapero”

Angelys fruit’s classification in |,y
classes according to original
bearing wood.

First pick (T1= October 4th)

Different wood = different
distribution of fruits.
We selected fruit from twigs

10.0

Ll Spur on axis

1] Old wood

1.3-14 1.4-1.5 1.5-1.6 1.6-1.7 1.7-1.8 1.8-1.9 1.9-2.0
I ,p classes
I oa Fruit weight |Russeting| RATIO Firmness .
FORM. sample year | i tvest () % H/W Kg/cm? BRIX pH acid L a b
twig At harvest 2011 1,71 361,9 56,0 1,05 4,34 14,60 | 4,04 | 2,04 | 63,41 | -11,62 | 40,9

Spur on axis

Old wood

At harvest

At harvest

2011

2011

1,76
1,64

351,1
340,4

44,0

42,5

4,50
4,32

13,33
15,30

4,22
3,93

1,42

2,11

62,28
62,97

-9,79 40,8

] i lil"fl'lll l' .!F'.}er ,ri. | WA r r'-l i -y —:..

TWIE .ui- ' 'f'l‘

U TRV A

RTINS A R W

-11,86 42,5
TP TR



Cold Storage




I Comparisons between combinations (training/rootstock):

e i

T T L RS . =

DA index trend during 6months of storage

—-Bi-axis sydo =Vsydo -+Spindlesydo -Spindle adams

—-Spindle MH

Spindle adams

2.20
2.07 a
2.08a
2.00 < k%
1.80 1.90 ¢
a
1.60

| |
. 0.62 B
Spindle MH ; 113

0.67 A

1.29a

. 0.62 B

0.53C

V sydo 1.00d

P 0.598B
Bhaxis sydo ; 1.10¢

T T T
0.00 0.50 1.00

1.50

Odecrease in DA index in
3M

B decrease in DA index in
6M

DA index
(Y
=
o

1.20

Change in color

0.80 between green
. and yellow C
0.60 | |
DA TO harvest DA Oct DA Nov DA Jan DA Feb DA TM March

L |




2.50

2.00 -
1.50
x ——< 1.80
=)
£ -—-1.80-1.89
1]
n +1.90'1.99
b
Change in color €

4 0.78¢c | ——>2.10

between green d
and yellow d 0.e2d
0.50 w

DATO DA Oct DA Nov DA Jan DA Feb DATM
harvest March

0.00
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Presentation Notes
The average DA index values for each class at T0 harvest resulted statistically different with a clear discrimination among them. Those values ranged from 1.71 in the ripest class to 2.16 to the unripe one.
After harvest those fruit have been stored up to 6 months in the cold room and measured for decrease in weight and in DA index once a month. It has been noticed that the DA index started decrease slowly in the same way for all the classes in the first 2 months, in fact the differences among them kept separate as at the beginning. The ripest class was the first in the period between November and January to overpass the value of DA=1 considered the threshold for the turning of the fruit color from green to yellow. < 1.80 IDA class fruit showed a higher ripening kinetics in comparison with the other classes. DA index below 1 should be kept controlled if fruit want to be stored longer. In January the 2 ripest classes overlapped and were not statistically distinguishable anymore. They maintained the same trend up to March. At the end of the storage, all the classes dropped below 1 except for the > 2.10 that confirmed its slow ripening kinetics.
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Comparlsons between I, classes and quality I

parameters

average fruit weight (g)

W<1.80 [71.80-1.89 M1.90-1.99 m2.00-2.09 =>2.10

350 ‘

300 -+

N
(%
(=}

N
8

=
1%
(=}

g

w
(=]
'

[=]
I

TO (=harvest)

TD (+3 M) T™ (+6 M)

Firmness (kg/cm?) <,__I|

Fruit
weight

Indice DA
1.4

1.6

ssclong (v

Firmness (kgfcm?)

W<1.80 M1.80-1.89 M1.90-1.99 m2.00-2.09 m>2.10

7.0

o
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CONCLUSIONS 1
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* DA index can identify difference in ripening among
training systems, rootstocks and bearing formations

e V- system fruit exhibits and early ripening compared to
the other systems followed by Bi-axis

e Differences among bearing wood distributions has been
noted especially in relations with the rootstocks.
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CONCLUSIONS 2

Less ripe frwt W|th DA mdex (value > 2) are smaller compare the
others.

It is possible to store the fruits until January without going below
the value of 1 considered as reference value for the color change
in storage.

DA index and the firmness are correlated at picking time

DA index and sugar content are correlated at picking time

Fruit with high DA index value (> 2.10) never achieved the value
of 1 during 6 months of storage.
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Thank you for your attention!
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