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Enhancement of Canino Apricot Fruit Quality,
Storability and Shelf Life via Calcium Sprays
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Abstract: The present investigation was carried out for two successive seasons 1.e. 2008 and 2009 on mature
uniform Canino apricot trees grown in a private orchard located at El Bostan region in Behera Governorate.
Selected trees were sprayed at 15 or 30 days before anticipated maturity stage or on both dates with CaO at 3.5,
7 or 14% using one of the following commercial compounds: Tradecorp-Ca (containing Ca EDTA 14%W/W
Ca(), Boramine-Ca (containing 10.4% w/v CaO, 6.5% w/v amino acids and 0.27% w/v B) or Klover-Cal-Bor
(containing 9%Ca0, 1% B and 5% total N). Basic fruit characteristics have been assed at harvest, 40 days after
cold storage and 5 days of shelf life at room temperatures 20 -25°C. Both peel and flesh calcium% has also been
estimated. As a general trend best results were due to double sprays of highest CaO concentration using Klover
Cal- Bor and this was accomparmied with sigmficantly the highest peel and flesh calcium content. It was
concluded from the results, that source of calcium affected the calcium absorption and that the presence of
boron at high concentration in Klover Cal -Bor could be enhanced the calcium effect in addition to the positive
effects of boron on the considered fruit quality parameters.
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INTRODUCTION

Apricots are of the most important stone fruits grown
m Egypt basically due to their desert taste and multi
usages. Yet, its spread 1s met with some constrains. One
of the most mmportant is that of the climacteric fruits
characterized by a very rapid mipening phase [1]. This 1s
reflected on the quick degradation of the fruits and their
low storability (2-4 weelks) and shelf life (3-5days) [2]. An
inverse relation exists between fruit tissue calcium level
and the rate of respiration. Thus calcium sprays during
fruit development decreased the respiration rate at
harvest, reducing senescence and retarding fruit
softeming [3, 4]. Calcium deficiency has been associated
with postharvest fruit quality disorders [5, 6]. Whereas,
mcreasing its' concentration in flesh and skin reduces the
fungal infection [7]. Calcium as a constituent of the cell
wall plays an mmportant role in forming cross-bridges
which influences cell wall strength and is regarded as the
last barrier before cell wall separation [8]. Exogenously
applied of calcium stabilizes the cell wall protection
against the degrading enzymes [9, 10]. The efficiency of
exogenously applied calcium varies according to calcium

source Manganaris et al. [11], on peach, Lanauskas and
Kvikliene [12] and Satour [13] on apple, also calcium
concentration Peryea and Neilsen [14], Lotze et al. [15] on
apple and time of application Lanauskas and Kvikliene
[12], Eilham et af. [16] and Satour [13] on apple. Boron
functions include sugar transport, cell wall synthesis and
lignifications, cell wall structure and decrease respiration
which, are all reflected on basic fruit quality Blevins and
Lukaszewski [17]. Polyamines have positive roles in
extending shelf life and reducing mechanical damage
during postharvest storage [18-20].

The scope of the present investigation is on the
comparative evaluation of foliar sprays with three calcium
sources using three CaO concentrations applied at two
timings on fruit quality of Canino apricot at harvest, after
cold storage and shelf life.

MATERIALS AND METHODS

The currant study was camried out for two
1.e.2008 and 2009 seasons in a

private orchard located at El Bostan region in Behera

successive seasons

Governorate. Eighty four Canino apricot trees grafted on
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seedling rootstock were considered. Trees were
seven years old at the begimming of the mnvestigation, of
uniform vigor and bore almost the same number of
fruits. They were planted in sandy soil, vase tramned
and subjected to cultural practices recommended by
the mimstry of agriculture. The randomized complete
blocks design was adopted in this investigation At 15,
30 days or on both days before the anticipated maturity
stage as described by Mohsen [21]. Three different trees
of the

separate

congidered ones (i.e. each tree acting as a

replicate) were sprayed with one of the
following CaO concentrations: 3.5,7 or 14 % from one of
the following commercial compounds: Tradecorp-Ca
(containing Ca EDTAl4%w/w CaO), Boramine-Ca
(contaming 10.4% w/v Ca0, 6.5% w/v amino acids and
0.27% w/v B) or Klover-Cal-Bor (contaimng 9%Ca(C, 1%
B and 5% total N ). Three trees were left untreated for
comparison 1.e. serving as control. When control fruits
reached the considered maturity stage fruits from each
considered tree, they were harvested separately, placed
in field containers and transferred to the laboratory. After
discarding broken or infected fruits, a representing sample
of 10 fruitsitree was chosen to assess the effect of
treatments on aftained fruit quality. The measured
parameters were: fruit firmness {Ib/inch®) by Magnes and
Taylar apparatus using 5/16 plunger, juice T3S (%) by a
hand refractometer, juice acidity (%) as malic acid
according to A.0.A C[22], vitamin C content (mg/100 ml
Juice) according to A.O.A.C [23] and total sugars (mg/g)
according to Smith ef al. [24] for fruits at harvest stage.
Samples of fruit peel and flesh were taken at harvest stage
and their content of calcium (%) was estimated by the
method described by A.O.A.C [25]. The remaining fruits
were placed in a carton box and transferred to cold
storage at 0 °C and 90-93% relative humidity for forty
days to assess the effect of treatments on fruit quality
after cold storage. A representing sample of 10 fruits that
were cold stored was selected and placed m the
laboratory at room temperature 20- 25°C for 5 days to
assess the affect of treatments on fruit shelf life. Where,
weight loss (%), decay (%) according to Mecarmack and
Broun [26], fruit firmness, juice T3S (%0) and juice acidity
(%), were determined after cold storage and after 5 days
of shelf life.

The obtained data were tabulated and statistically
analyzed according to Snedecor and Cachran [27]. The
mean values were compared by using Duncan's multiple
range test at 5% level [28].
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RESULTS AND DISCUSSION

Effect of Conducted Treatments on Fruit Quality at
Harvest: Fruit firmness was significantly higher when
trees were sprayed twice times compared with spraying
for only time (Table 1). Compared with control the
conducted treatments sigmficantly increased tlus
parameter. The effect of Klover Cal-Bor at 14% CaO was
significantly the highest in both seasons. Interaction
results clarify that in both seasons the highest significant
effect was due to spraying Klover Cal- Bor at 14% CaO for
twice. Comparable results were attained due to Klover Cal-
Bor at 7% CaQ spraying for two times and spraying
Klover Cal- Bor at 14% CaQ at 15 days before the
anticipated maturity.

On the average significantly the lighest juice TSS%
was attamned by spraying for two times (Table 2). Whereas
significantly the least juice TS3% was due to spraying at
30 days before anticipated maturity date. The average
treatment effect clarify that, the conducted treatments
resulted in
compared with the control. Spraying Klover Cal-Bor at
14% CaQ resulted in significantly the highest juice TS3%
in both seasons of the investigation. Comparable results
were attained due to Boramine Ca at 14% CaO in the

second season only. Interaction results clanfy that, in

increasing this parameter significantly

general for the same treatment results of two sprays were
higher than that of spraymg for one time at any of the
affected
significantly by any of the considered treatments m both
seasons (Table 3).

The highest significant vitamin C was dedicated to

considered dates. Juice acidity wasn't

the double sprays in both seasons (Table 4). Comparable
results were afttained due to spraying at 15 days before
anticipated maturity. On the average all of the considered
treatments
compared with control. Superiority was detected due to
the Klover Cal-Bor at 14% CaO treatment. Insigmificant
differences were attamed by the Klover Cal-Bor at 7%
Ca(Q treatment. The mteraction data show that, the
highest vitamin C content was attained due to the double
Klover Cal- Bor at 14% CaO treatment. Total sugars were
significantly higher due to the double sprays compared

significantly  increased this parameter

with any of the single ones (Table 5). Klover Cal- Bor at
14% Ca® in both seasons and Boramine Ca at 14% CaQ in
the second one resulted in significantly the highest
content compared with the control and the remaining
treatments. Interaction results illustrate a similar trend.



Table 1: Effect of conducted treatments on fiuit firmness (Ib/inch?) of Canino apricot fruit at harvest during 2008 and 2009 seasons.
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Firmness (Ib/inch?)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg## Average
Tradecorp Ca 3.5% CaO 10.0 -n 104 k-m 10.8 ik 1040 G 10.8hk 11.3 g 117 e-g 11.27F
Tradecorp Ca 7% CaO 11.6f-h 12.0d-g 12.6 b-d 12.07 CD 12.2 de 12.6cd 13.0be 12.60 BC
Tradecorp Ca 1496 CaQ 11.8eg 124 b-e 12.8 a-c 12.33 BC 11.8e-g 12.6¢cd 13.0 be 1247 CD
Roramine Ca 3.5% Ca(Q 94n 9.91-n 10.3 k-m 987TH 103k 10.7i-k 11.4f-h 10.80G
Borarnine Ca 7% CaO 11.0 h-k 11.3 g-j 11.8eg 11.37 EF 11.3 g-i 11.4f-h 12.0d-f 11.57EF
Boramine Ca 14% CaO 11.4 g-i 11.7eh 122 ¢f 11.77 DE 11.7e-g 12.0d-f 12.6 cd 1210D
Klover Cal-Bor 3.5%% Ca0 10.6 -1 11.0 h-k 11.4 g-i 11.00F 11.0h-j 11.8e-g 12.2 de 11.67E
Klover Cal-Bor 7% CaO 12.0 d-g 12.6 b-d 13.0 ab 12.53 B 12.2 de 13.0 be 13.4 ab 12.87B
Klover Cal-Bor 14% CaO 12.4 b-e 13.0 ab 13.5a 1297 A 12.6 cd 13.4 ab 13.8a 13.27A
Control 9.8 mn 9.8 mn 9.8 mn 9.80H 10.5 jk 10.5 jk 10.5 jk 10.50G
Average 11.00C 1141 B 11.824 11.44 C 11.93 B 12364 -
Mean separation by Duncan Multiple Range (0.05). DBAM®* = Days Before Anticipated Maturity DS** = Double Spray
Table 2: Effect of conducted treatments on juice T8S (20) of Canino fruit apricot at harvest during 2008 and 2009 seasons.

Tatal soluble solids (%6)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg*# Average
Tradecorp Ca 3.5% CaO 89qr 9.4 pq 10.5mn 9.60 G 10.71 12.3d-g 12.8 c-e 11.93E
Tradecorp Ca 7% Ca(Q 11.2 k1 11.7 jk 129 e-g 11.93D 11.41i-k 11.8g-i 134 a 12.20D
Tradecorp Ca 1496 CaQ 11.7 jk 128 e-g 14.2 ab 12.90 BC 11.6h-j 13.2 ab 13.5a 12.77T AB
Boramine Ca 3.5% CaO 97p 10.0n-p 10.9 lm 10.20F 11.0kl 11.6h-j 12.0fh 11.53F
Borarnine Ca 7% CaO 11.6 gh 12.0h+j 134 c-e 1233 C 11.5hk 122 e-g 13.6a 1243 CD
BRoramine Ca 14%% Ca0 12.0 h-j 13.0 d-f 14.6a 13.20B 123dg 13.5a 12.8b-d 1287 A
Klover Cal-Bor 3.5%% Ca0 98 op 10.4 m-o 11.8i-k 10.67TE 11.2j-1 1253 dg 13.2 ab 1223 CD
Klover Cal-Bor 7% CaO 11.7 jk 12.5fh 13.7 be 12.63 C 11.5hk 12.4df 13.6a 1250 BC
Klover Cal-Bor 14% CaO 124 £ 13.6b-d 148a 13.60 A 12.3d-g 13.6a 13.1 a-c 13.00A
Control 84r 84r 84r 840H 93m 93m 93m 230G
Average 1074 C 11.38B 12524 11.28 C 12228 12734 --
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray
Table 3: Effect of conducted treatments on juice acidity (%) of Canino apricot fruit at harvest during 2008 and 2009 seasons.

Avidity (%0)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* DR** Average 30 DBAM* 15 DBAM* IPRR Average
Tradecorp Ca 3.5% Ca0 1.8%a 1.80a 1.82a 1.85A 1.90 a 1.88a 1.85a 1.87 A
Tradecorp Ca 7% Ca(Q 1.85a 1.82a 1.78 a 1.81 A 1.88a 1.84a 1.82a 1.84 A
Tradecorp Ca 14%0 CaO 182a 1.79a 1.76a 1.79A 1.85a 1.82a 1.79a 1.82A
Boramine Ca 3.5% Ca0Q 1.85a 1.83a 1.79a 1.82A 1.87a 184a 1.82a 1.84 A
Boramine Ca 7%% CaO 1.80a 1.76a 1.74a 1.76 A 1.84a 18la 1.79a 1.81 A
BRoramine Ca 14%% Ca0 1.78 a 1.76 a 1.73 a 1.75 A 1.82a 1.78 a 1.74 a 1.78 A
Klover Cal-Bor 3.5% CaO 182a 1.79a 1.76a 1.79A 1.83a 1.80a 1.73a 1.78 A
Klover Cal-Bor 7% CaO 1.78a 1.75a 1.72a 1.75A 1.80a 1.77a 1.72a 1.76 A
Klover Cal-Bor 14% Ca0 1.75a 1.72a 1.69a 1.72 A 1.78 a 1.74a 1.70 a 1.74 A
Control 1.93a 1.93a 1.93a 1.93 A 1.95a 1.95a 1.95a 1.95A
Average 1.824 1.804 1.774 1.854 1.824 1.794 -

Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity D8** = Double Spray
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Table 4: Effect of conducted treatments on vitamin C {mg/100 ml juice) of Canino apricot fruit at harvest during 2008 and 2009 seasons.

Vitamin C (mg/100 ml juice)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg## Average
Tradecorp Ca 3.5% CaO 11.0 g-i 114 eh 11.7 ¢-h 11.37EF 11.3 m-o 11.8j-n 12.2hn 11.77EF
Tradecorp Ca 7% CaO 11.7 ¢-h 12.0b-g 124 a-e 12.03 B-D 12.6 ek 12.9c-i 13.2b-h 12.90 BC
Tradecorp Ca 1496 CaQ 11.8 c-h 123 af 12.7 a-c 12.27 BC 12.8d-j 135a-g 13.6 a-e 13.23 B
Roramine Ca 3.5% Ca(Q 10.8 hi 11.2 4 11.5 d-h 11.17F 11.2 no 11.51-0 11.9i-n 11.53F
Borarnine Ca 7% CaO 113 e-i 11.6 ¢-h 12.0b-g 11.63 C-F 11.9i-n 123 gn 12.7 ek 1230C-E
Boramine Ca 14% CaO 114 eh 11.9b-g 12.2b-f 11.83 C-E 12.2hn 12.5f-1 12.9 ¢-i 1253 CD
Klover Cal-Bor 3.5%% Ca0 11.2 £ 11.5 d-h 11.8 ¢c-h 11.50 D-F 11.7 k-n 12.0i-n 12.4 g-1 12,03 D-F
Klover Cal-Bor 7% CaO 12.2b-f 12.6 a-d 13.0 ab 12.60 AB 13.2b-h 13.5af 13.9 a-c 13.53 AB
Klover Cal-Bor 14% CaO 12.4 a-e 13.0 ab 134 a 1293 A 13.8 a-d 14.0 ab 143 a 1403 A
Control 10.21 10.21 10.21 1020G 1050 1050 1050 10.50G
Average 11408 11.77A4 12,094 - 12128 12.43 Ab 1276 4 -
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray
Table 5: Effect of conducted treatments on total sugars (mg/g) of Canino apricot fruit at harvest during 2008 and 2009 seasons.

Total sugars (mg/g)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg*# Average
Tradecorp Ca 3.5% CaO 3520 37.8mn 39.4 kl 3747E 37.6n 39.81m 40.4 lm 3927F
Tradecorp Ca 7% Ca(Q 374n 41.2j 43.6 g-i 40.73D 393 m 4081 45.2 hi 41.77TE
Tradecorp Ca 14% CaC 403 jk 435 46.7 cd 43.50C 434 jk 16.6fg 473 e-g 4577D
Boramine Ca 3.5% CaO 3861m 403 jk 42,51 4047 D 40.2 lm 40.81 43.5] 41.50E
Borarnine Ca 7% CaO 40.6j 434 g-i 45.7 de 4323 C 44.2 ij 47.6ef 483 de 46.70C
BRoramine Ca 14%% Ca0 42.6 hi 45.8 de 4186 b 45.67B 49.0 cd 49.8 be 523a 5037A
Klover Cal-Bor 3.5%% Ca0 42,7 hi 43.6 g-i 453 ef 43.87C 44.3 ij 46.61g 47.8 d-f 46.23 CD
Klover Cal-Bor 7% CaO 43.7 gh 44.5 fg 47.6 be 4527 B 46.2 gh 48.4 de 50.8b 4847 B
Klover Cal-Bor 14% CaO 45.6 d-f 483 b 504 a 4810A 47.8d-f 50.6b 532a 5053 A
Control 40.3 jk 40.3 jk 40.3 jk 4030D 4122k 122k 4122k 4220E
Average 4070 C 42878 4501 A4 - 4342C 4532 B 47104 --
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray
Table &: Effect of conducted treatments on peel Ca (90) of Canino apricot fruit at harvest during 2008 and 2009 seasons.

Peel Ca (%)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* DR** Average 30 DBAM* 15 DBAM* IPRR Average
Tradecorp Ca 3.5% Ca0 62.3 ki 64.7 jk 70.3 hi 65.77G 66.4 p T0.6 0 74.7m T0.5TH
Tradecorp Ca 7% Ca(Q 734h 783 g 824 ef 78.03D 8331 87.5gh 926t 87.80D
Tradecorp Ca 14%0 CaO 796 fg 832e 87.6cd 8347C 887¢g 92.6f 954e 9223 C
Boramine Ca 3.5% CaO 594 Im 63.3k 67.7 ij 6347TH 62.3 q 65.6p 703 0 66.071
Roramine Ca 7% Ca0 67.3 ij 734 h 775¢g T273E 74.3 mn To2k 8351 79.00F
BRoramine Ca 14%% Ca0 69.6 1 73.2h 787¢g T383E 784k 82.7i 874 h 82.83E
Klover Cal-Bor 3.5% CaO 635k 69.61 73.3h 68.80F 73.2n 76.51 80.7] 76.80G
Klover Cal-Bor 7% CaO 822 ef 86.5d 90.3 be 8633 B 926f 97.3d 100.6¢ 9683 B
Klover Cal-Bor 14% Ca0 20.3 be 934 b 98.7a 9413 A 984 d 103.6 b 109.4a 103.80 A
Control 56.4mn 56.4mn 56.4mn 564017 583r 583r 583r 58307
Average 7040C 74.20B 78294 - 77.59C 81398 85.294 -

Mean separation by Duncan Multiple Range (0.05). DBAM * = Days Before Anticipated Maturity DS** = Double Spray
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Table 7: Effect of conducted treatments on percentage flesh Ca (26) of Canino apricot fruit at harvest during 2008 and 2009 seasons.

Flesh Ca (%6)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg## Average
Tradecorp Ca 3.5% Ca0O 473 q 50.4p 54.6n 5077H 5041 5333k 58.5hi 54.07G
Tradecorp Ca 7% CaO 61.2] 65.8¢g 685e 6517D 62.6g 66.4 f 70.7e 66.57D
Tradecorp Ca 14% CaQ 64.7h 67.3f 724 ¢ 68.13C 67.3f 71.5de 7530 71.37C
Boramine Ca 3.5% Ca0Q 43671 46.5q 50.2p 46.771 47.2m 524k 54.6 51.40H
Boramine Ca 7% Ca0 506p 54.8n 6031 5523F 5355k 5821 624 g 5803F
Boramine Ca 14% Ca0 546n 5931 63.51 59.13E 583 hi 6268 66.5f 6247E
Klover Cal-Bor 3.5% CaO 504 p 5330 57.7m 53.80G 4921 534 jk 59.6h 54.07G
Klover Cal-Bor 7% Ca0 685¢ 723¢ 754 b 72.07B 70.6 e 735¢ 76.2b 7343 B
Klover Cal-Bor 14% Ca0O 704 d 726¢ 773a 7343 A 723 cd 754b 794 a T570A
Control 4065 4065 4065 40607 423n 423n 423n 42301
Average 5519¢C 58298 62.054 -- 57.37C 60.90 B 64.554 --
Mean separation by Duncan Multiple Range (0.05). DBAM®* = Days Before Anticipated Maturity DS** = Double Spray
Table 8: Effect of conducted treatments on weight loss (29) of Canino apricot fruit after 40 days of cold storage during 2008 and 2009 seasons.

Weight loss (%6)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg*# Average
Tradecorp Ca 3.5% Ca0O 14.6b 10.8 de 7.61 11.00C 162 be 144 cd 102 g1 13.60B
Tradecorp Ca 7% Ca(Q 105 ef 57k 4.2 m-o 6.73 G 11.5eg 6.8 k-n 5.6 m-p 7.97 D-F
Tradecorp Ca 1496 CaQ 9.81g 5.0kl 3900 6.23H 10.3 g-i 6.3 1-0 4.3 op 6.97 E-G
Boramine Ca 3.5% Ca0Q 153b 128¢ 8.9h 1233B 17.6 ab 13.5de 10.8fh 13.97B
Boramine Ca 7% Ca0 128¢ 7.21 4.91m 830E 13.2h4y 8.9hk 6.7kn 9.60D
Boramine Ca 14% Ca0 11.24d 6.8 4.6 In 753F 12.7 d-f 7.5 j-m 6.2 m-o 8.80 DE
Klover Cal-Bor 3.5% CaO 133¢ 8.7h 53kl 210D 14.8 cd 10.6f-i 8.5i-1 11.30C
Klover Cal-Bor 7% CaO 93 gh 4.6 1-n 370 5.87H 10.6 £-i 5.8 m-p 4.0 op 6.80FG
Klover Cal-Bor 14% CaO 87h 380 2.4p 4,971 10.0 g-i 4.7 n-p 36p 6.10G
Control 164 a 164 a 164 a 1640 A 123a 193 a 123a 12304
Average 12174 8.188 6.19C -- 13.624 9.78 B 7.92¢C --

Mean separation by Duncan Multiple Range (0.05). DBAM®* = Days Before Anticipated Maturity DS** = Double Spray

Effect of Conducted Treatments on the Calcium Content:
Peel content of calcium was significantly the highest with
double sprays (Table 6). Meanwhile, early spray ie 30
days prior to anticipated maturity resulted in the least
significant content. On the average, all of the sprayed
compounds significantly increased this parameter
compared with the control. Klover Cal-Bor at 14% CaO
resulted 1n sigmficantly the lighest peel content
compared with the remaimng treatments. Interaction data
show that, significantly the peel content of calcium was
due to the double sprays of Klover Cal-Bor at 14% CaO.
Single spray of this component at same concentration at
15 days before anticipated maturity followed. As for flesh
content of calcium, only the average the double sprayed
treatment resulted in significantly the highest content
while the early spray resulted in the least content

(Table 7). Results attained by late spray were significantly
higher than those attained by the early one. On the
average, the calcium content of the fruits was significantly
increased by all of the treatments as compared with the
control. Results attained by Klover Cal-Bor at 14 % CaQ
were sigmficantly the highest in both seasons. Interaction
results show that double sprays of Klover Cal-Bor at 14 %
CaO resulted in the highest flesh calcium content in both
seasons of the nvestigation.

Effect of Conducted Treatments on Fruit Quality after 40
Days of Cold Storage: Double calcium sprays resulted in
significantly the least weight loss percentage (Table &).
On the average, weight loss percentage was significantly
the highest in control fruits, while all of the treatments
reduced this percentage sigmficantly. In tlis respect,
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Table 9: Effect of conducted treatments on decay (%) of Canino apricot fiuit after 40 days of cold storage during 2008 and 2009 seasons

Decay (%6)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg## Average
Tradecorp Ca 3.5% Ca0O 293¢ 2844d 24.2 hi 27.30C 323¢ 3044d 30.6d 3l10C
Tradecorp Ca 7% CaO 256f 224k 193 no 2243 G 27.7 gh 2631 234] 25.80F
Tradecorp Ca 14% CaQ 23.7j 23.2 jk 185 op 21.80H 2561 22.7 jk 2131 23.20G
Boramine Ca 3.5% Ca0Q 308b 3050 24.6 gh 28.63B 3390 325¢ 324¢ 3293B
Boramine Ca 7% Ca0 275e 25.21g 2141 2470E 29.7 de 28.8¢ef 283fh 2893D
Boramine Ca 14% Ca0 257¢F 25.21g 20.5m 23.80F 28.6fg 27.5h 2541 2717E
Klover Cal-Bor 3.5% CaO 284 d 284 d 233 26.70D 325¢ 304d 289 ef 30.60C
Klover Cal-Bor 7% Ca0 195n 164 q 13.5% 16471 21.9kl 2131 174 n 20.20H
Klover Cal-Bor 14% Ca0O 17.8p 152r 124t 15137 192 m 1630 1550 17.001
Control 326a 326a 326a 32.60A 354a 354a 354a 35404
Average 26,094 24.75 B 21.03C -- 28.68.4 27.16 B 25.86 C --

Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray

Table 10: Effect of conducted treatments on fiuit firmness (Tb/inch?) of Canino apricot after 40 days of cold storage during 2008 and 2009 seasons

Firmness (Ib/inch?)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg*# Average
Tradecorp Ca 3.5% CaO 7.5kl 8.4 h-j 93fg 840G 8.3 0-q 8.7 m-p 10.2 g-i 9.07F
Tradecorp Ca 7% Ca(Q 93 fg 10.0 ef 11.5bc 10.27 CD 9.4 jk 10.0 hi 11.8 be 1040C
Tradecorp Ca 1496 CaQ 941g 102 e 11.7 a-c 10.43 BC 10.2 g-i 10.3 gh 12.0 be 1083 B
Boramine Ca 3.5% Ca0Q 731 8.0j-1 8.9g- 807G 8.0 q 8.2pq 10.0hi 8.73G
Borarnine Ca 7% CaO 8.9g-i 9.0 gh 10.3 de 940E 8.81-0 89k-n 10.5fh 940E
BRoramine Ca 14%% Ca0 9.0 gh 9.4 fg 11.2¢ 987D 9.2 j-m 2.7 1ij 11.5¢cd 1013 C
Klover Cal-Bor 3.5% Ca0  7.8j-1 8.5h- 103 de 887F 8.5n-q 93 -1 10.7 eg 9.50 DE
Klover Cal-Bor 7% CaO 10.0 ef 10.3 de 12.2 ab 10.83 AB 10.2 g-i 11.0d-f 12.3 ab 11.17A
Klover Cal-Bor 14% CaO 102e 11.0 cd 124 a 11.20A 10.3 gh 11.2 de 127 a 1140A
Control 8.2i-k 8.2i-k 8.2i-k 820G 9.71j 2.7 1ij 9.71j 9.70D
Average 876 C 9308 10.60A4 - 9.26 C Q.70 B 11.14A4 --
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS8** = Double Spray
Table 11: Effect of conducted treatments on juice TSS (%0) of Canino apricot fruit after 40 days of cold storage during 2008 and 2009 seasons

TSS (%)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* DR** Average 30 DBAM* 15 DBAM* IPRR Average
Tradecorp Ca 3.5% Ca0 11.54 12.7f-h 13.2 eg 1247F 13.2k 14.6 e-h 15.0 ¢-f 14.27 CD
Tradecorp Ca 7% Ca(Q 11.8 hi 12.4 g-i 13.8 de 12.67EF 13.5i-k 14.0gk 153 b-e 14.27 CD
Tradecorp Ca 14%0 CaO 12.3 g-1 13.7 de 15.2 ab 13.73 BC 13.8h-k 15.0c-f 15.7 a-d 14.83B
Boramine Ca 3.5% CaO 12.0 hi 132 eg 13.8 de 13.00 DE 134 jk 13.8hk 14.2 £ 13.80D
Roramine Ca 7% Ca0 12.5¢h 13.8 de 14.2 ¢d 13.50 CD 13.8 h-k 14.4 e-i 15.7 a-d 14.63 BC
BRoramine Ca 14%% Ca0 12.7th 14.2 ¢d 15.2 ab 14.03B 14.5 e-h 15.7a-d 16.0 ab 1540A
Klover Cal-Bor 3.5% CaO 12.6 gh 13.6 d-f 14.0 c-e 13.40 CD 13.2k 14.5e-h 153 b-e 1433 B-D
Klover Cal-Bor 7% CaO 13.2e-g 14.3b-d 14.8 a-c 14.10 AB 13.7h-k 14.8d-g 158 a-c 14.77 BC
Klover Cal-Bor 14% Ca0 13.6 4+ 14.8 a-c 154 a 14.60 A 14.2 15 15.8a-c 163 a 1543 A
Control 2.8j 9.8j 9.8j 980G 1031 1031 1031 1030E
Average 1220 C 13258 13.944 - 1336 C 14.29 B 14.96 A4 -

Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity D8** = Double Spray
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Table 12: Effect of conducted treatments on juice acidity (%6) of Canino apricot fruit after 40 days of cold storage during 2008 and 2009 seasons

Acidity (%6)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg## Average
Tradecorp Ca 3.5% CaO 1.68 ab 1.43 a-e 1.21eh 144 B 1.60b 137 c-f 1.14 g-j 1.37B
Tradecorp Ca 7% CaO 1.64 a-c 1.40b-g 1.17 eh 1.40B 1.57b 1.33df 1.11 h+j 1.33B
Tradecorp Ca 1496 CaQ 1.61 a-d 1.38 b-h 1.15eh 1.38B 1.54 be 131e-g 1.08 ij 1.31B
Roramine Ca 3.5% Ca(Q l.64 a-c 1.42 a-f 1.18 e-h 141 B 1.56b 1324+ 1.11 h-j 1.33B
Borarnine Ca 7% CaO 1.60a-d 1.35¢-h 1.13 eh 1.36B 1.53 be 130eg 1.08 ij 1.30B
Boramine Ca 14% CaO 1.57 a-d 1.32d-h 1.10 gh 133B 1.51 be 1.27f-h 1.03 1.27B
Klover Cal-Bor 3.5%% Ca0 1.61 a-d 1.38 b-h 1.15eh 1.38B 1.52 be 1.291g 1.02j 1.27B
Klover Cal-Bor 7% CaO 1.57a-d 1.34 ¢-h 1.12f-h 1.34B 1.49b-d 1.26f-h 1.02k 1.25 BC
Klover Cal-Bor 14% CaO 1.54 a-d 1.31 d-h 1.09h 131B 1.47 b-e 1.23 14 098] 1.22 BC
Control 1.72a 1.72a 1.72a 1.72A 1.89a 1.89a 1.89a 1.89A
Average 1.61 A 1.40 B 1.20C - 1.56 4 1.35B 1.15C -
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray
Table 13: Effect of conducted treatments on weight loss (20) of Canino apricot fruit after 5 days of shelf life during 2008 and 2009 seasons

Weight loss (%6)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg*# Average
Tradecorp Ca 3.5% CaO 2.96 be 2.04 d-f 1.88eg 2.29B 3.76 be 2.97d-f 2.03 g-k 292C
Tradecorp Ca 7% Ca(Q 1.75 e-h 1.43 15 0.96 h-k 1.38 DE 1.94 i-n 1.76h-1 1.39 j-o0 1.70E
Tradecorp Ca 1496 CaQ 14615 0.96 h-k 0.74 i-k 1.05 EF 1.82 h-k 1.58i-n 1.28 k-0 1.56 E
Boramine Ca 3.5% CaO 3.46b 2.53 c-e 1.96 d-g 265B 4.53b 3.62cd 2.24 £ 346B
Borarnine Ca 7% CaO 2.02d-g 1.76 e-h 1.53 f-i 1.77 CD 2.93 d-f 246eh 1.84 h-k 241D
Boramine Ca 14% Ca0 1.86e-g 1.43 £ 1.14 gk 148 DE 214 g+ 1.94gk 1.63 i-m 1L.90E
Klover Cal-Bor 3.5%% Ca0 2.82bd 1.95d-g 1.84 e-h 2.20BC 323 c-e 2.68e-g 1.96 g-k 262CD
Klover Cal-Bor 7% CaO 047k 040k 0.38k 042G 0.92 m-o 0.83 no 0.650 0.80F
Klover Cal-Bor 14% CaO 0.68i-k 0.58 jk 0.52k 0.59FG 0.99 l-o 0.86 m-o0 0.74 0 0.86F
Control 546a 546a 546a 546 A 7.23a 723a 7.23a 723A
Average 2204 1858 l.o4 B - 2954 2598 2.09¢C -
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray
Table 14: Effect of conducted treatments on decay (%) of Canino apricot fruit after 5 days of shelf life during 2008 and 2009 seasons.

Decay (%)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* DR** Average 30 DBAM* 15 DBAM* IPRR Average
Tradecorp Ca 3.5% Ca0 83bc 6.5d+ 4.5h-j 643 C 9.2b 83cd 6.71 8.07B
Tradecorp Ca 7% Ca(Q 6.2 ef 36ik 31k 430FG 73e 4.5] 34k 507G
Tradecorp Ca 14% CaQ 591z 35k 2.5k 397G 621 43] 3.2k 457TH
Boramine Ca 3.5% CaO 8 7ab 7.6b-d 5.4 fh 7.23B 84c 64 fg 6.5fg 7.10C
Roramine Ca 7% Ca0 T4 c-e 4.8 g-i 34 jk 5.20DE 7.8 de 5.6hi 4.5] 597E
BRoramine Ca 14%% Ca0 6.6 d-f 4.5h-j 32k 4.77 EF Joe A.6j 43] 5.50F
Klover Cal-Bor 3.5% CaO 7.6b-d 5.4 fh 355k 550D 84c¢ 6.3 fg 521 6.63D
Klover Cal-Bor 7% CaO 5.6fh 333k 0.00 297H 6.4 fg 4.2 0.00 3531
Klover Cal-Bor 14% Ca0 54 th 25k 0.00 263 H 6.1 gh 34k 0.00 3177
Control 96a 9.6a 9.6a 9.60 A 11.2a 11.2a 11.2a 11.20 A
Average 7134 5138 3s52C - 7.86 A4 58858 4.50C -

Mean separation by Duncan Multiple Range (0.05). DBAM * = Days Before Anticipated Maturity D8 ** = Double Spray
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the least percentage of weight loss was attributed to the
Klover Cal-Bor at 14 % CaO m both seasons. Comparable
results were conducted due to Klover Cal-Bor at 7 % CaO
and Tradecorp Ca at 14% m the second season only.
Interaction data illustrate that, the double sprays of
Klover Cal-Bor at 14 % CaO showed the least weight loss
percentage 1n both seasons. The percentage of decayed
fruits was significantly the lowest in double sprayed fruits
(Table 9). Control fruits on the average attamned
significantly the highest percentage of decay. This
parameter was reduced statistically as a result of the
sprayed treatments. Superiority in this respect was due to
the Klover Cal-Bor at 14 % CaO. The interaction results
declare that double sprays of Klover Cal-Bor at 14 % CaO
resulted in the least decay percentage in both seasons.
Insigmificant differences were attained by late spray of the
same treatment in the second season only.

Significantly the highest flesh firmness was attained
by fruits that were sprayed twice (Table, 10). Compared
with all treatments in clouded the control Klover Cal-Bor
at 14 or 7 % CaO resulted mn significantly the highest flesh
firmness. The interaction data revealed that double sprays
of Klover Cal-Bor at 14 or 7 % CaO led to significantly the
firmest fruits in both seasons. Insignificant differences in
this respect were observed due to the Tradecorp Ca at
14% CaO treatment in the first season only. On the
average, significantly the highest juice TSS% was
attamed by fruits that were sprayed twice (Table 11).
Compared with the control and other treatments the
Klover Cal-Bor at 14 % CaO treatment resulted in
significantly the highest juice TSS5%. Statistically, equal
results were due to Klover Cal-Bor at 7 % CaO in the first
season and Boramine Ca at 14% CaO m the second one.
As for the interaction, in general all sprayed compounds
at ligh concentration when sprayed twice resulted in
significantly higher juice TS3%. Significantly the highest
juice acidity percentage was attained by fruits sprayed at
30 days before anticipated maturity date (Table 12).
Whereas, significantly the least acidity was recorded due
to the double sprays. The conducted treatments reduced
the juice acidity compared with control but differences
between treatments were msignificant. Interaction results
reveal that least acidity was detected due to the Klover
Cal-Bor at 14 % CaO treatment.

Effect of Conducted Treatments on Fruit Shelf Life:
Double sprays significantly the least
percentage of weight loss in both seasons of the
investigation (Table 13). Insignificant differences were

resulted 1m

observed due to spraymg at 15 days before the

253

anticipated maturity date in the first season only.
Untreated  fruits significantly the highest
percentage of weight loss. All of the considered
treatments reduced this percentage significantly. Klover
Cal-Bor at 14 or 7% CaO resulted in the highest significant
reduction with msigmficant differences between them.
Interaction data show that the least weight loss
percentage was due to the Klover Cal-Bor at 14 or 7% CaQ
regardless the tume of spray, the double sprays of
Tradecorp Ca at 7 or 14% in both seasons and the late

attamed

spray of Tradecorp Ca at 14% CaO m the first season
only. The percentage of decayed fruit was significantly at
the least value with the double calcium spray (Table 14).
On the average control fruits were significantly the
highest in this respect. Whereas fruits treated with Klover
Cal-Bor at 14% CaO were sigrificantly the least. Statistical
equal results were due to the Klover Cal-Bor at 7% CaQ in
the first season only. Interaction data demonstrate that
the double sprays of Klover Cal-Bor at 14 or 7% CaO
showed no decayed fruits at 5 days of shelf life. Fruit
firmness was significantly the highest with the double
calcium sprays on the average (Table, 15). On the average,
Klover Cal-Bor at 14 % CaO 1n both seasons and at 7%
CaO in the first one resulted in significantly the highest
fruit firmness compared with the control and the remaining
treatments. The mteraction results reveal that double
sprays of Klover Cal-Bor at 14 or 7% CaQ and Tradecorp
Ca at 14% CaO had sigmficant utmost effect in this
respect.

Juice TSS% was at the utmost significant magnitude
with the double sprays (Table 16). On the average fruits
treated with any of the considered treatments were
significantly higher than control m this respect.
Significantly the highest percentages were due to Klover
Cal-Bor at 14 or 7% CaO and Boramine Cal at 14% CaO in
the both seasons and Boramine Ca at 7% CaO and
Tradecorp Ca at 14% CaQ in the second one. Interaction
results demonstrate that, the highest juice TSS% was
recorded due to Klover Cal-Bor at 14% CaO. Juice acidity
was significantly the lowest with the double sprays
(Table 17). On the other hand, early spray resulted in the
significantly the highest juice acidity after 5 days of room
temperature storage. The conducted treatments resulted
in reducing this percentage significantly compared with
the control. The most pronounced effect was due to
Klover Cal-Bor at 14 or 7% CaO in both seasons. The
significantly highest interaction effects were attributed to
the double sprays of Klover Cal-Bor at 14 or 7 or 3.5%
Ca0 in both
Tradecorp Ca at 14 or 7% CaO 1n the first season.

seasons and both Boramine Ca and
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Table 15: Effect of conducted treatments on fruit firmness (Ib/inch?) of Canino apricot after 5 days of shelf life during 2008 and 2009 seasons.

Firmness (Ib/inch?)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg## Average
Tradecorp Ca 3.5% CaO 650 7.3 mn 8.8g-i 7.53 EF 6.80 7.6 ln 9.8fh 8.07F
Tradecorp Ca 7% CaO 8.0j-1 9.5ef 11.5bc 9678 8.2kl 9.3 h- 11.6 be 9.70C
Tradecorp Ca 1496 CaQ 82ik 97e 11.6 a-c 983 B 9.4 hi 981fh 11.8 ab 10.33 B
Roramine Ca 3.5% Ca(Q 630 7.6 k-m 8.4 h-j T43F 6.7 0 7.3 m-o 9.5¢g-i 7.83F
Borarnine Ca 7% CaO 7.8j-m 8.2i-k 98e 8.60C 7.71n 7.8 1n 102 eg 8.57E
Boramine Ca 14% CaO 7.5 Im 831 10.7d 883C 8.0k-m 8.6jk 11.0 cd 9.20D
Klover Cal-Bor 3.5%% Ca0 6.8no 7.4 1-n 98¢ 2.00D 7.2 no 82kl 102 eg 8.53E
Klover Cal-Bor 7% CaO 9.0 fh 10.0 cd 11.9 ab 1030 A 9.01j 10.4 d-f 12.0 ab 1047 B
Klover Cal-Bor 14% CaO 94 e-g 10.7d 122 a 1077 A 9.7 f-i 10.7 de 125a 1097 A
Control 7.8j-m 7.8j-m 7.8j-m 7.80 DE 8.6k 8.6jk 8.6k 8.60E
Average T3 C 8.65B 10254 - 8.13C 883 B 10724 -
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS** = Double Spray
Table 16: Effect of conducted treatments on juice TSS (%6) of Canino apricot fruit after 5 days of shelf life during 2008 and 2009 seasons

TSS (%)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* Dy Average 30 DBAM* 15 DBAM* Dg*# Average
Tradecorp Ca 3.5% CaO 12.3] 13.2 g+ 134 £ 1297E 14.0g 152bg 154 af 14.87 BC
Tradecorp Ca 7% Ca(Q 12.5j 12.9 h-j 14.0 e-h 13.13E 14.2 fg 14.5dg 15.6 a-e 14.77BC
Tradecorp Ca 1496 CaQ 12.9h-j 14.2 d-g 154 a-c 14.17 B-D 144 e-g 15.4a+f 159 a-c 15.23 AB
Boramine Ca 3.5% CaO 12.814j 13.8e-i 14.0 e-h 13.53DE 140g 14.4 e-g 14.6 d-g 1433 C
Borarnine Ca 7% CaO 13.2 g 143 cg 14.4 b-f 13.97 CD 14.5d-g 14.9c¢c-g 16.0 a-c 15.13 AB
BRoramine Ca 14%% Ca0 13.515 14.6 a-e 15.5 ab 1447 A-C 15.0b-g 16.0a-c 16.2 ab 1573 A
Klover Cal-Bor 3.5%% Ca0 13415 14.2 d-g 143 c-g 13.97CD 140g 15.0bg 15.7 a-d 14.90 BC
Klover Cal-Bor 7% CaO 13.9 -1 14.8 a-e 15.2 a-d 14.63 AB 14.2 fg 15.3af 16.2 ab 15.23 AB
Klover Cal-Bor 14% CaO 14.2d-g 15.2 a-d 156a 1500 A 148 c-g 16.2 ab 165a 1583 A
Control 10.7k 107k 107k 10.70F 11.4h 11.4h 11.4h 11.40D
Average 1292C 13.79 B 14254 - 1405 C 1483 B 15354 -
Mean separation by Duncan Multiple Range (0.05). DBAM* = Days Before Anticipated Maturity DS8** = Double Spray
Table 17: Effect of conducted treatments on juice acidity (%) of Canino apricot fruit after 5 days of shelf life during 2008 and 2009 seasons

Acidity (%)

2008 Season 2009 Season

Date of spray Date of spray
Treatments 30 DBAM* 15 DBAM* DR** Average 30 DBAM* 15 DBAM* IPRR Average
Tradecorp Ca 3.5% Ca0 1.57 ab 1.22¢ 0.91h 1.23B 1.53b 1.161g 0.86 i 1.18B
Tradecorp Ca 7% Ca(Q 1.50b-d 1.21 ef 0.87 h-j 1.19B-D 1.46 be 1.121g 0.811i 1.13C
Tradecorp Ca 14%0 CaO 1.49b-d 117 e-g 0.85 h-j 1.17 C-E 1.43 c-e 1.10fg 0.78 1j 1.10CD
Boramine Ca 3.5% CaO 1.53 be 1.23 e 0.88 hi 1.21 BC 1.45¢cd 1.11fg 0.801 1.12C
Roramine Ca 7% Ca0 147 cd 1.15eg 0.83 h-j 1.15D-F 1.42 c-e 1.10g 0.78 ij 1.10CD
BRoramine Ca 14%% Ca0 146 ced 111g 0.80 ij 1.12 EF 1.40 c-e 1.161g 0.83i 1.13C
Klover Cal-Bor 3.5% CaO 1.48cd 117 e-g 0.85 h-j 1.17 C-E 1.42 c-e 1.18f 0.72 jk 1.11CD
Klover Cal-Bor 7% CaO 146¢cd 1.13 fg 0.82ij 1.14 EF 1.38 de 1.15fg 0.70k 1.08 D
Klover Cal-Bor 14% Ca0 1.434d 1.10g 0.79 j 1.11F l36e 1.02h 0.67 k 1.02E
Control l.6da l.oda l.oda 1.64 A 1.76 a 1.76a 1.76 a 1.76 A
Average 1.504 1.21 B 0.92¢C - 146 4 1188 0.87C -

Mean separation by Duncan Multiple Range (0.05). DBAM * = Days Before Anticipated Maturity DS** = Double Spray
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In general double calcium sprays had the most
pronounced effect on fruit quality at harvest, after
cold storage and after 5 days of shelf life, whle
spraying at 15 days
followed. Similar increments in both peel and flesh

before anticipated maturity

calcium content were alse detected. Other studies,
Raese and Drake [29], Conway et al. [30] and Satour [13]
showed that, fruit quality of apple was more
affected by later than early spray.
addition, similar enhancements in fruit quality as a

calcium In
result of calcium sprays were detected by Brown et al.
[5], [31], et al. [32] and
Hernandez-Fuentes [33] on peach, Lanauskas
Kvikliene [12] on apple, Rizk-Alla ef al. [6] on grapes.
Calcium sprays reduced fruit decay, weight loss and

Raese et al Crisosto

and

reducing the rate of fruit softing Hemandez-Fuentes [33],
Saure [34] and Hafez and Haggag [35] on apple.
These enhancements might be due to calcium effects
on the cell wall as previously mentioned by Conway et al.
[30], White and Broadly [10], Brummell et al. [36], Fry [8]
also could be reducing the fruit respiration [3]. The
considered treatments differed comparatively in their
effects and the concentrations used and this was also
associated with calcium concentrations in both the peel
and flesh of the fruits. Also, Crisosto et al [32],
Serrano et al. [37] and Manganaris ef al. [11] on peach,
Wojcik and Szwonek [38], Lanauskas and Kvikliene [12]
and Satour [13] on apple demonstrated that the
attamed effect.
Also Manganaris ef al [11] on peach, Wojcitk and
Szwonel [38], Peryea and Neilsen [14], Lotze et af [15]
on apple pointed out that, calcium concentrations had

source of calcium differed m the

different effects with more pronounced effects due to
higher concentration Klover Cal Bor at 14% CaQ resulted
in general the highest effects and this was accompanied
by highest Ca content in peel and flesh of the fruits. The
afore mentioned compound is high in boron and this
might by the reason for this superior effects of boron
which 1s known to play important roles m fruit quality as
mentioned [17].

In conclusion, timing of calcium spray affects
shelf life.

This in our opimon is due to relative accumulations

the fruit quality at harvest, storage and

in the fruit. Source of calcium differs in its' effect
and this in our opinion might be due to the effects
of other substances in the compound directly in
enhancing fruit quality or indirectly by affecting the

calcium absorption.
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