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Relationship between some parameters of fruit ripening with

flesh browning disorder in braeburn apple cultivar
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Abstract

One of the important physiological disorders in apple cultivars is “Braeburn Browning
Disorder” (BBD) observed as brown spot associated with cavities in fruit pericarp and thus is
distincted from other kind of disorders in fruit endocarp. BBD disorder is more occurred in
storing time. However, the symptom of the disorder was observed in growth orchard
conditions during three test years. This research is conducted in order to determine the best
harvest time and consideration of relation incidence of disorder with it. Additionally, the
harvest mature parameters including the number of days since full flowering till harvest time,
cumulative growth degree day (CGDD), flesh firmness (FF), starch scale (SS), the percent of
total soluble solid materials (sugar) (TSS), titratable acidity (TA), weight less (WL) and pH
were measured. The results showed that the best harvest time was variable between 154-166
days from full flowering to harvest time during the experimental years (2004-2006) in
Mashhad. In the optimum time for harvesting the average of TSS was 15.95%, TA 0.69%, SS
3-3.8%, pH=3.43 and FF 8.49 Kg/N for average of fruit weight 206 gr resulted in lower
incidence of disorder during storage. Also, weight less was at the least amount, 18.14 Kg/ton.
The total CGDD showed an increase trend 1819-1983 DD. In other word, the more average
DD during the specific time for fruit maturity caused the less incidence of BBD and there was
a negative correlation between CGDD and Braeburn Browning Disorder incidence.

Key words: BBD, disorder, the best harvest time, Braeburn cultivar.
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Table 1. Characteristics and some quality indices of the best harvest in

Braeburn apple cultivar with the least physiological disorder

Index Braeburn apple
Heat units (D.D) 1819-1983
A number of days after full bloom 154-166
Scale starch 3-3.8
Firmness Flesh (Kg/N) 8.49

Mean of fruit weight (gr) 206

% Total soluble solids (Brix) 15.95

% Titratable acidity (gr %) 0.697

PH 3.43
Weight less in storage life (kg/ton) 18.14

The best harvest time 15-19 Sep
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Fig. 1. Comparing the diagrams of average of different characterizes Braeburn apple in levels of sampling

Level 1: Characteristics measurement in start entrance of production to storage life

Levels 2-5: Characteristics measurement in continuing time of each once 45 days
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Table 2. Heat units (D.D) of Braeburn during 3 years

Harvest 2004 2005 2006
H1 1697 1757.7 1929.4
H2 1774.4 1819.5 1983.7
H3 1827.9 1885.2 2034.5

0 90 CA.J‘JJ.: QLA) DL axdlas S) 90 6Lbd,aku 6‘,»55)‘.,\.)‘—‘.’ dj.X?.

Table 3. The measurement of studied index in harvest time

Harvest dates

2004 2005 2006

Index H1 H2 H3 H1 H2 H3 H1 H2 H3

S.S 3.25 35 3.75 3.12 3.25 3.62 2.75 3.25 3.75

T.S.S 13.04 1241 1352 1669 1651 17.12 1412 15.03 1522

T.A 0.55 0.64 0.66 0.73 0.79 0.85 0.70 0.73 0.62

PH 3.62 3.46 3.72 3.57 3.57 3.45 3.03 3.31 3.36

F.F 9.70 9.89 10.08  9.52 8.95 7.79 8.61 9.06 9.01

W.L 5.04 7.27 5.41 8.74 1253 1037 449 6.09 5.13
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Fig. 3. Symptom of BBD disorder and its severity on apple Braeburn fruits
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Table 4. Assessment of mineral materials (%) in Braeburn apples (1385)

Element
% (mg/kg)
Sample Ca K Mg N B P Mn Fe Cu Zn
Control 0.06 1.02 003 045 7159 0.11 2.15 2151 538 430
Braeburn with
0.05 1.00 0.03 0.28 5440 0.1 1.08 17.20 5.38 4.30

disorder (BBD)

WWAD Il 55 08 (slacans 53 Sdre 3lse Ao ys oL, =0 g

Table 5. Assessment of mineral materials (%) in Golden apples (1385)

Element
% (mg/kg)
Sample Ca K Mg N B P Mn Fe Cu Zn
Control 0.06 1.11 0.04 004 024 2975 215 16.13 645 3.23
Golden with dis-
0.07 0.80 0.05 0.05 1.11 3772 323 29.03 538 5.38

order of Bitter pit
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Table 6. The effects of different Heat units on intensity of BBD infection in the test years

Year Full bloom Heat unit A number of days from Harvesting % Incidence of
date (D.D) full bloom to harvest time times BBD disorder
2004 14 Apr 1827 160 18 Sep high
2005 18 Apr 1819 154 18 Sep high
2006 7 Apr 1983 166 18 Sep low
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