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ABSTRACT

The cffect of 1% calcium chloride, 2% calcium nitrate, 1% calcium
Edeta and 0.4% zinc sulfate as foliar spraying on improving quality and
storability of Crimson Seedless grape fruits was studied during 2002 and 2003
seasons .The clusters were sprayed with 1% CaCl; 2% Ca(NOs); 1% Ca- Edeta
and 0.4% Zn SO, one month before harvest and then stored after harvest at 0°¢
and 90 — 95 % RH . Morcover, treated clusters were examined every 2 weeks to
study the physical and chemical properties during the storage period. The results
indicted that the storability of wreated clusters was increased comparing with the
untreated clusters. Ca(NO;), treatment prolonged storage period till 165 days
while CaCl,, Ca-Edeta and ZnSO, treatmenis stayed fruits until 150 days, as
compared with the control which stayed only 120 days in the cold storage. Also,
all pre-harvest treatments decreased decay %, weight loss %, and acidity % as
well as increased the berry adherence, firmness, besides TSS %, total sugars and
anthocyanin contents under cold storage period and shelf life after storage . It can
be concluded that, best treatments with the favorable characteristics of Crimson
clusters were obtained from treating clusters with 2% Ca(NO,); one month before
harvest .

INTRODUCTION

Crimson Scedless cv. is a late- season and red table grape . It developed
by David Ramming and Ron Tarailo of the USDA fruit Genetics and Breeding
Research Unit, Fresno, CA, (Romming ef af., 1995) Crimson Secdless cultivar
previously known as selection # 102 - 26, resulted from a cross of Emperor x
selection # Cy; . 100 .Tt appearcd from five generations of crossing which
accomplished among several parents. ie. Emperor, Thompson Secdless, and
Calmeria cultivars.

Crimson Sccdless berries are similar in size and shape to Thompson
Seedless cultivars, and devecloped a bright red color berries at harvesting.
Moreover, it has superior eating characteristics: berry texture i.¢. firmness and
crisp as well as its excellent flavor.

Furthermore Crimson Seedless is one of the most important table grape
cultivars in the world. It holds significant promises for produycers and exporters
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due 1o its Jate maturity, which required for creating more chances for successful
exportation. Revions review indicate that Singh and Ranjit (1990) reported that
pre-harvest application of 1% calcium nitrate and 0.2% zinc sulfate on Delight
grapes reduced the incidence of berry drop, berry rot and total spoilage during
storage Lu and Duyang, (1990) mentioned that grapevines were sprayed 10 days
before harvesting with calcium nitrate (1%) or zinc sulfate (0.2%) or both reduced
berry rot during storage. Highest concentrations of Ca(NOs), 1.5%increased the
pressure and strength attachment of berries. Khitron and Lyublinskaya (1992)
showed that 1.2% CaCl; applied to grape cultivars ie., Muscat Hamburg,
Moldova and Iialy gave the best resulis of storage decay beside no fungicide
residues after 3 months of storage.

Whereas, Waskar ef al. (1994) found that Thompson Scedless
grapevines treated with 0.6% CaCl; had low level of berry weight loss and long
shelf life . Furthermore, Babalar ef al. (1999) exhibited that two grape cultivars,
Keshmeshy Bidanch and Shahroudy, sprayed with (0,2,4%) CaCl; had reduced
decay, and significantly influenced fruit TSS and weight loss. Moreover, Lima et
al., (2000) sudied the effect of pre-harvest spray of 1.5 % CaCl, at the initial
phase of color change and softening of berrics on storage quality of grape cv.
Ialia which decreased total soluble solids (TSS), total titratable acidity, (TTA)
and prolonged storage life of the grapes to 56 days.

So the present study was carried out as a trial to improve fruit quality
and storability to prolong marketing scason of Crimson seediess grape cultivar via
pre-harvest treatments besides studying physical and chemical characteristics
changes during storage. Thus, these treatments will open a new window for
Egyplians to successful exportation of this cultivar.

MATERIALS AND METHODS

This investigation was carried out during two successive seasons of 2002
and 2003 on four ycars old Crimson Scedless grapevine grown in EL-Sadat
region, Menofiya Governorate. The vines were planted at 3x3 meters apart (466
vine/feddan) in sandy soil under drip irrigation system. The vincs were trained
and pruned in "Tetra-Cardoon" shape and trellised on Spanish Baron system.
Canes were pruned each scason in the 3 week of Jan. with 6 buds/cane and total
of 72 buds/vine. Also cluster thinning was done at 30 clusters per vine, cach one
shorted to 14-15 cm and had 80-100 berries per cluster two weeks after berry set.
The vines were nearly similar in vigor, heaithy from discase and pests and
reccived all horticultural practices. The experiment contained foruty five vines
divided between four treatments beside the control. Each replicated three times,
these vines were treated with a randomized complete block design. Any how 1his
study was arranged as factorial experiment. All clusters were sprayed 1 month
before harvesting with 1% calcium chloride (CaCly), calcium Edeta, 2% calcium
nitrate Ca{lNo,1); and 0.4% zinc sulfate (ZnSO,).
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The vines were harvested during the first week of October in both season
when the TSS reached 16% and the red color covered all the berries surface as
mentioned by (EL Hammady ef al., 1998).

The clusters immediately packed gently in perforated carton boxes
exhibited under pre-cooling at 4-5 °C and cold stored ( 0°C with 90-95 % RH) . In
this concern each ireatment contained 9 boxes devoted into 3 replicates for each
box, the first box deviled for the periodical determination of weight loss while the
second one for studying the decay percentage and the third box for the
determination of the physical and chemical properties of berries . Samples were
taken every 2 weeks to be analyzed for both physical and chemical characteristics
during all period of storage. Fruits of any treatment reached in to 50 % decay,
were excluded. After storage period of other treatments or the control fruits were
transferred to room temperature for studding shelf life of fruits.

Fruit Quality And Cold Storage Studies :
Determination Of Physical and Chemical Properties
1-  Fruit physical properties:
Fruit decay %
Decay berries percentage was calculated as follow:

Decayed berries (g) ol

Decay % = 00
Inital weight (g)
Weight loss %
Calculated as follow:
. Loss in fruit weight (g)
Weight loss % = =100

Fruit weig ht at the beginning of storage (g)

Adherence strength (g)
Berry adherence force (g) measured by using scale and force meter
instrament.

Berry firmness (g)
Berry firmness was determined by using Shatilon's instrument for
measuring firmness for grape, average of ali berry firmness was recorded as

(g/em’)

2- Fruit chemical properties
Total soluble solids (TS5%)

Ahand refrectometer was used 1o determine the total soluble solids
percentage in berry juice (A. O. A, C., 1990)

Total acidity

Total acidity content was determined by titration with a standard
solution for sodium hydroxided (0.1 N) using phenol phythalin as an indicator,
the results were expressed as percentages of anhydrous tartaric acid.
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ml of NaOH x N x 0.075
x100
ml juice used
according to the method described by (A.O.A.C., 1990).

Total acidity =

Total sugars

Total sugars were determined by using the phenol sulfuric acid method
(Smith et al., 1956) while the concentration was calculated from a standard curve
of glucose as mg. per g. fresh weight.

Total anthocyanin
Total anthocyanin content of berry (mg/g F.W) was estimated to
according the method described by (Yilids and Dikmen, 1990}.

Statistical Analysis

All obtained data were statistically analyzed using a faclorial in
randomized complete design according to Steel and Torrie (1980). Means of
treatments were compared by the least significant difference test (L.S.D) at the
0.05 level.

RESULTS AND DISCUSSION

1 Physical characteristics
1-1 Decay percentage

Results Tables (1 & 2) clear that decay percentage was increased
considerably with prolonged storage period in all treaiments, as well as the
control in both seasons. As a general role, any treatment was terminated when its
percentage of decay reached a bout 50% in this respect, (Melero & Lizana 1988)
reported that decay in stored grapes was increased gradually with advanced
storage. It could be noticed that, there were differences in storage period between
treatments whereas clusters treated with 2% Ca{INO,), elongated storage period of
cluster till 165 days, while trcaiments of CaCl; at 1% and Ca-Edeta at 1% and
ZnS0, at 0.4% prolonged the storage period to 150 days as compared with the
control which ended after 120 days in both secasons. As shown Gupta er al. (1980)
" reported that application with Ca(NQO,), at 1%,10 days before harvest at 1% on
Prelates grapes significantly reduced decay in stored grapes . Similar result were
obtained by Singh and Ranjit (1990) & Lu and Duyang (1990) they reported that
pre-harvest treatment of grapevines were Sprayed with (1%) calcium nitrate or
(0.2 %) Zinc sulfate before harvesting had reduced berry rot during storage .

Also, Khiiron er al. (1992) showed that CaCl; at 1.2 % applied to grape
culiivars i.e., Muscat Hamburg, Moldova and ltaly gave the best results of storage
decay beside no Fungicide residues afier 3 months of storage,

Also, resuits that the Jowest values for decay percentage were obtained
as a result of the combination for spraying the cluster with 2% Ca(No;); one
month pre-harvest and storage it at 0 °C for 120 day where 29.7% compared with
other tested treatments and the control one .
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Table (1): Effect of calcium and zinc treatments os decay % of "Crimson
Seedless” grapes during cold storage at 0°C (2002 season).

indaysP) 8 o | 15 [ 30 | 45 | 60 1590105120135:50165!

Control § 0 13215692 |14.7)245]336|44.7|534 2.9
CaC121%0 0 [ 2413315776 111.5]205]266|338|43.7|50.5 186
C“('z,y"‘.”)’ o {12]21]35]58]105]196]247]297]347]418[497] 186
C"E““"l% 0 | 263961 1796|128{206]|268|345{446521 192
ﬁs;:‘ 0 l26(40062!816] 13 20902741345} 46,5525 196

Mean 0 {24138 614{884[145) 23 | 30 [37.2]44.6|50.11497
L.SD at0.05forTO65P 0.62 T xP 0.85

Table (2): Effect of calcium and zinc treatments on decay % of “"Crimson
Seedless™ prupes during cold storage at (°C (2003 scason).

Controd | 0 | 26 46| 86 | 158]238]320]434] 514 202
C2(021%0 0 [ 1538 (68193 [1241215(279(3454491503 193
Cﬁ“”)’ 00 |22(431{63{115189{236]305354]427[508| 1838

. C‘i‘:"“ 0|18 {38)68]95|125224|283]3434a6(523 196
m‘ 0 [22)41|67]84135|229(29.1]355{453]528 200

Mean 0 |48[37{66]|98[147|235|305[372(443[495|508
LSDat005forT0O.43P0.50 T Xp 0.61

1-2 Weight loss%s

Tables (3 & 4) showed the percentage of weight loss in Crimson
Seedless grapes during cold storage for the two seasons. It was clear that loss in
fruit weight was increased as storage period advanced. The highest weight loss
was obtained at the end of storage for all treatments used being (6.72 & 7.56 %)
in both seasons. respectively. Abo-Shanab (1977) found that, weight loss
percentaging was increased gradually with prolonged storage period .Similar
trend was obtained by Mohamed (1980), El-Banna er al. {1984a) and Wassel
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(1985). Moreover, the present dats reveale that Ca(NOs): at 2% recorded the
lowest significant percentage of fruit weight loss being (3.13% & 3.52 %) in both
seasons, respectively, as compared with the control which gave the highest
significant percentage of weight loss being (4.79% & 5.40 %) during 2002 and
2003 seasons, respectively. These cesults agree with Subbramu et al. (1990) they
indicated that pre-harvest spray of 1% calcium nitrate and 0.6% calcium chloride
applied to Muscat grapes 20 days before harvest and grapes and stored under
ambient conditions, reduced weight loss in fruits . Also, Waskar ef al. (1994)
reported that 0.6 % CaCl, pre-harvest treatment on stored grape cv. Thompson
seadless had low level of berry weight loss

Table (3): demﬁmmdzhcumeuganod"Cnm

AT Y T

Table (4): Eﬁectdulcmmmdmcueﬂmuﬁsonwuﬁnu%d“cm

Scedless” cold at 0°C (2003 season
Storage
period
ndays ()3 0 15304560759010511)1361501655

2.5012.86|3.83|4.56(530[5.93]6.7617.53|7.83[843[9.23| 540
Ca(121% 18012.30(2.7613.26]|3.7014.40[523:15.70[6.20[6.66; 7.06] 4.09

Cz[%"']' 0 [1.60{2101250]2.66[/3.3013.7014.1314.66(520(5.86|6.56( 3.52

CaEdera
1%
InSO. N 1223|266]323]3.73}426|4.86]570]6.16[6.63|7.13[770| 4.52
e Qo 226613231373 426|486|570]6.16]6.63|7.13] 770] 4.
Mean | 0 [2.04|2.48/3106]3 34| 4 11]4.71|5.46| 5.99]6.44 | 7.00| 7.56

L.SDat0.05 for T 0.394 P 0.336 T x P 0.307

Qe

0 |206[246(296(3.50({4.00{4.66(5.50/590/6.36/6.90|726) 430
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As for the effect of interaction between the tested treatment and storage
period, the same data at Tables (3 & 4) refer that the lowest value for weight loss
in fruit at different sampling time i.e. 15.30.45 up to 165 days of storage was
connected with spraying the clusters with Ca(NO,); at 2 % compared with other
treatments during both seasons of study.

1-3 Berry adherence:

Berry adherence of Crimson Seedless grape cv. during cold storage at
0°C and 90 - 95% RH decreased towards the end of storage period Tables (5 &
6). The obtained results are in agreement with the findings of Wassel (1985) who
reported that berry adherence decreased during prolong storage of grapes .

Furthermore, Ca(NO,), at 2% gave the highest significant berry
adherence (221.6g & 273 7g) followed by CaCl; at 1% treatment which had value
of (203.7 & 261.7 g), Ca-Edeta 1% treatment which gave (192.8 g & 246.9g) and
finally ZnSo,0.4% treatment which gave (182.1 & 217.0 g) as compared with the
control (146.1 & 186.0g) in both scasons . 11 could be concluded that the increase
in berry adherence strength as a result of Ca treaiments may be attributed to the
role of Ca®’ in building of cell wall and middie lamella and consequently in
increasing adherence of trcated berries (Hepler & wayne, 1985) On the other
hand, Lu and Duyang {1990} report that pre-harvest treatment with Ca{NO;),
1.5% gave increment increased in the strength atachment.

Concerning the interaction, data in Tables (5 & 6) indicate that the
highest berry adherence at diffcrent periods of sampling during the storage was
recorded as a result of calcium treatments especially Ca(NO,), at 2 % compared
with other treatments during both seasons of study .

Table (5): Effect of calcium and zinc treatments on berry adherence (g) of
"Crimson Seedless” grapes during cold storage at 0°C (2002
scasons).

Storage
.w
indays(PQ 0 ;15| 30 | 45§ 60 ) 75 | 90 | 105) 120 135 | 150 | 165 | Mes
Treatment

Control §2100|2009|189.7| 1788 1669 1553} 1433 | 1309| 1164[ 1026 | 393 | 699 | 1461
Co(12 1% B275.0] 2653|2533 | 2400| 2256 211.7] 196.5} 18281 1696 ] 1553 1424|1270 203.7

qu.Nz"h 286.0| 2776126692540 2433 [ 200 21R0 | 2045 1 1900] 1776} 1633 | 1486 | 2216

C"lm% 2600 (2500|2390 | 2286 | 2164 | 2032 1893 | 1744} 1605| 14561 1307) 1159 1928
InSO, 250

e ol 23930 2270 2150 2020! 1906} 1785 | 165.5] 151.7) 1373 1225 | 106.7] 1222
Mean B2sez2| 2 12325022040 2080 1951 {1823 | 1689 1547} 1413 ] 126.5 ) 1289

2
LSDat005forT951P1124 TxPI3.78



1972 Annals Of Agric. Sc., Moshtohor, Vol. 42(4), 2004

Tabte (6): Effect of calcium and zinc treatments on berry adherence (g} of
"Crimson Seedless” grapes during cold storage at 0°C
{2003seasons).

13 30 45 80 75 80 105 120 138 180 | 185

2482 238 5 2238 2008 195 8 o @ 1807 %18 1383 205 101 3

Ne6 358 2957 80 Fidh] 205 4 a3 8 e 2154 Flrh i 1878

—— - -

CaCl2 1%

Ca{Nos}a 2% 3208 | 3185 | 3085 | 2043 [ 28+ | 2005 | 2583 | 26 | 2264 7 5% [ 200

Ca-Edeta 1% 8.7 2650 8 2881 255 24t 8 287 2145 980 184 3 186 &

ZnS0, 0.4% zenc | 2785 | ze30 | 2818 1 23me ; zzae | 2190 | 7S | 1sas | 1708 | 1sse | ra0s

Mean

2.3 |20 2508 250 3 244 8 a7z Ms7 2020 1878 1729 } 1744 I

L.S.D at 0.05 for T 876 P 10.03 TxP 12.09

14 Firmness

As shown in Tables (7 & 8), it is clear that the average values decreased
as the storage period incrcased reaching its lowest valugs at the end of slorage.
The present results agree with the findings of Kokkalos (1986) who reported that
there was a decrease in firmness readings with advancing storage period of
grapes. In addition, calcium treatments gave the highest values of firmness as
compared with zinc treatment and the control. The highest values of berry
firmness obtained from Ca(NO,), treatment (1560 & 1591 g/cm?) followed by
CaCl; (1489 & 1532g/cm’® followed by Ca-Edeta (1414 & 1490 g/cm®) and by
ZnSO, (1360 & 1422/cm”) in descending order as, compared with the controi
treatment (811 & 1037g/cm’) in both seasons. The increase in berry firmness is
considered as one of the most important traits of quality during transport,
handling and storage (Shear, 1975). These result are in accordance with Singh
and Ranjit Kumar (1989) The studied that pre-harvest spray of Ca(NQ,); or 0.2%
ZnSo, were applied to Delight grapes 10 days before harvest whereas grapes
remained firm for 18 days in cold storage as compared with 6 days for the
control. Also, Siddiqui and Bangerth (1995) mentioned that pre-harvest treatment
for apple trees 1 month after set with 1.2% CaCl; increased the degree of fruit
firmness at harvest and after 3 weeks of storage. Meanwhile, Kumar ~: /.. (1990)
mentioned that grapes which has becn sprayed with 1% Ca(NO,), at i0 days
before harvest and stored in cold storage (0 °c) and 90% RH were higher in Ca
content. Also, Lu and Duyang (1990) reported that grapes were sprayed 10 days
or 1 month before harvest with Ca(No;); 1.5 % had increased the pressure.

Regarding the effect of spray treatments on firmness character data in
Tables (7 & 8) show clearly that there were significant differences among the
tested treatments on such character. In this respect, the highest values were
recorded as result of using calcium compounds compared with zinc and control
treatments. Such results were true during both season of study.
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Table (7): Effect of calcium and zinc treatments on firmness g/cm’ of
grapes. during cold storage at 0°C (2002

"Crimson Seedless"”

season).
L
75 90 108 120 135
A A
LN 800 T45 880 610
1540 1490 1430 1340 1280
Ca{Noa) 2 2% 1813 1773 1730 1670 1620 1560 1500 1430 1360 1250
Ca-Edeta 1% 1450 1800 1550 15085 1450 1400 1340 1290 1230 180 1090
- N
ZnS0, 0.4% 1590 1550 1500 1455 1405 1345 1298 1235 7S 1110 1030
1573 1527 1479 1426 1378 1319 1262 1198 113 1080 878
- - = — E——
L.85.D at 0.05 for T 56.351 P 6234 TxP 71.95

Table (8): Effect of calcium and zinc treatments on firmness g/em?® of
"Crimson Seedless™ grapes. during cold storage at ¢°C (2003

season).

' torag period

CaCl 2 1%

Ca{No3y): 2%

Ca-Edeta 1%

ZnS0, 0.4%
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In addition, at 2% reflecied the higher value in this respect with regard to
the effect of the interaction, the same data in Tables (7 & 8) prove that Ca(Nos),
treatment reflected the highest firmness for berries during the different periods of
storage in two seasons of study.

2 Chemical characteristics
2-1 Total soluble solids (TSS)

Total soluble solids content of stored fruits as recorded im Tables (9 &
10) were gradually and significantly increased with the extend of storage period
in the two seasons. Thus, the highest values of total soluble solids (21.2 % &
21.7%) were observed at the end of storage during 2002 & 2003 seasons,
respectively. Clusters treated with calcium treatments appeared to an increase in
fruit content of TSS % followed by zinc treatment, In this respect Ca(NO,), 2%
treatment gave the highest values (20.2 & 20.7%) followed by CaCl; 1% (19.6 &
20.0%),Ca-Edeta 1% (19.2 & 19.7%) and ZnSo, 0.4% (18.9 & 19.4%) in
descending order as compared with the control treatment which gave (18.1% &
18.5%) in both seasons. In this concern it could be concluded that fruit chemical
quality was obvious affected with pre-harvest applications of Ca and Zn
treatments .In this respect, Abd El — Halim (1981) and El — Banna, ef a/., (1984b)
reported that total soluble solids increased with the advanced storage period to
reach its maximum at the end of storage. It is well clear that increasing TSS %
was very important to fruit quality of grapes, probably duc to water loss in fruits.
On the contrary, Lima er al., (2000) reported that pre-harvest spray of 1.5% CaCl,
at the initial phase of color change and softening of berries of stored grape ¢v.
Italia had decreased 1otal soluble solids (TSS).

On the other hand, Babalar er al. (1999) reported that two grape
cultivars, Keshmeshy Bidanch and Shahroudy, sprayed with (0, 2 and 4 %) CaCl;
had significantly influenced fruit TSS.

Concerning the interacuon effect it is obvious from data in Tables (9 &
10) that TSS % was differ among the studied treatments and the control one
during both seasons of study along the storage period. In this respect, Ca(Nos):
treatment at 2% gives the highest T.5.8.% during the different sampling time.

Tabie (9): Effect of calcium and zinc treatments on T.S.S % %of "Crimson
Seedless” grapes during cold storage at 0°C (2002 season).

Sm:_q:
period
md.,:mnxsso‘tsw?ssommmmmg
T
@
Control H163 16717011741 1781811184186 189/193]196]19.9] i8]
CaQ21% R17611791183 11871 19111951199;20312061209]213]216 196
1% #1801184)188|193]|196/200]205;21.1 (214121 7|220]224} 202
CoFdetn 1% 1731 1751178182 1 1871192119511991203]1206(2091213) 192

ZnS04 4% 170 | 173|176 179|184 [ 1881 192]19.5 19:8 202(205(208] 189
Means #172]175;17.911831187)1912)195]198)202]205|2086}212

L.S.D a10.05 for T0.403 P 0.482 T x P 0.557
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Table (10): Effect of calcium and zinc treatments on T.S.S % of "Crimson
Seedless" prapes during cold storage 0°C (2003 season).

LSDalOOSforT0321P0446Tx523

3-2-2 Total acidity

Data tabulated in Tables (11 & 12) showed that total acndlty (TA) was
significantly with prolonging cold storage periods. These results agree with the
findings of Takeda (1983) who found that, after ten weeks of grape storage at 32°
F chemical constituents of berry juice slightly changed dunng cold storage.
Moreover, 1t could be noticed that Ca(NQ,); treaument gave the lowest value of
acidity (0.57% & 0.62 %) in both season respectively. It seems that fruit grape
respiration consumed higher rates of acids since total acidity was reduced with
prolonging cold storage period.

Table (11): Eﬁeudmk:mnmdmtmmsonMandIty%d"Cmm

0.59
LSDalOOSforT0033 P00265TxP00213

As for the combined cffect on total acidity, the same data in Tables (1}
& 12) show that the lowest (TA) percentage during the hole period of experiment
was recorded as a result of spraying cluster with Ca(No;); 2% once at one month
before harvesting during the two seasons of study. These findings are in
agreement with Turky (1996) who reported that spraying Thompson Seedless
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grapc 1% with CaCl, and 1% Ca(NO,), at 2 wecks before harvest had a
significandy decrease grape total acidity content during storage, this trend was
also reported by Lima ef al., (2000).

Table (12): Eﬂ'eudcﬂummdzhcmuonmw&y‘/wf"Cm
SbOras lﬂ‘C(ﬂllSm).

LS.D at 0.05 forTOl PO.0311T x P 0.0253

2-3 Total Sugars

It is a clear from Tables (13 & 14) that (otal sugars increased with
increasing the period of cold storage reaching the maximum values (159.92 &
156.54 mg /g F.W) at the end of storage period. The obtained results are in
agreement with the findings of Mohamed (198¢) who found that stored grapes
showed an increase in sugars content with advanced storage. Results also indicate
that there were a significant differences in total sugars content between treatments
and the control in the two studied seasons. Furthermore, Ca (NO,); at 2% gave
the highest value of total sugars being (161.64 & 158.49 mg /g F. W) as compared
with the control treatment which gave the lowest values being (124.00 & 126 78
mg/g F.w) during both seasons . It is well noticed that increasing total sugars of
grapes is very imponant for fruit quality. Increasing total sugars may occurred
due to the lack in starch content hydrolyses. These findings were agreement with
Rouchaud er al., (1985) they worked on appile Jon Gold cv. stored at 10 °C and
found that percentage of fiructose increased from 27 % to 41% and glucose from
29% t032% with storage.

It is clear from Tables (15 & 16) that Ca(No,); treatment at the end of
storage period (165 days) gave the highest content of total sugars (175.16 &
167.40 mg/g F. W} in the first and second seasons respectively.
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Table (13): Effect of calcium and zinc treatments on Total sugars (mg/g F.W) of

"Crimson Seedless” grapes during cold storage at 0°C (2002 seasons).

Control

CaCl2 1%

CafNos) s 2%

Ca-Edeta 1%

ZInSO, 0.4%

L.S.0 at 5% for T 5.741 P 7.225 TxP 823

Table (14): Effect of calcium and zinc treatments on Total sugars (mg/g F.W) of
"Crimson Seedless” grapes during cold storage at 0°C (2003seasons).

in days (P} |

Ca(Noi} 3 2%

Ca-Edeta 1%

InS040.4%

| 14758

\:uuﬁ! \3423%37&' 142 53 147 66

145 a8 57 1517+ |
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_ 2-4 Anthocyanin content

As shown in Tables (15 & 16) all treatments (Ca (NOs), & CaCly &
Ca-Edeta and ZnSO,) had positively influenced with the increment in anthocyanin
coniént as compared with the control in both scasons. At the end of storage, the best
treatment which showed the highest value of anthocyanin was Ca{NO;); at 2% (1.850
& 2,060 mg/gF. W) then followed by CaCl; (1.760 & 1.930 mg/g F.W) Ca-Edeta
(1.640 & 1.840 mg/gf w) and ZnSO, (1.560 & 1.770mg/g F.W) in descending order
as compared with the control which gave the lowest values (1.210 & 1.290 mg/g
F.W) in the first and second season, respectively.

Table (15): Effect of calciom and zinc trestments ou anthocyanin (mg/g F.W of
"Crimson Secdiess™ during cold at 0°C (2002 seasons,

Storage
period
"%y' 0 |15 30 |45 |60 | 75190 |105{120]135:150} 165 g

T resiwment

Controt J0.8610.890.94{1.00|1.08(1.14[122]1.30(1.3911.48]1.57|1.67 |1 .21
wC12 1% 012611 311138 [1.47]1.58 [1.67]1.801.91 [2.00|2.10 2 22 |3.36 |1.76
C'ff/‘:’)' 132]137hasisshiealias|1s7[19902.12| 226 [2.37]2.52 [18s
Ca-Edeta
1%
z;f_g‘ Liofiastizai{i129]1.37]146|1.57|1.69]1.78 | 1.89 | 2.07(2.18 |1.56
Mean W1511191125[133]141[151|16211.73|1.84]1.95[2.08|2 20

L8Dat0.05for TO.131 P0.142 T x P 0.155

L19[123]1.28]1.34|1.42|1.51|1.63|1.75|1.89{2.04!2.15{2.27 |1.64

Table (16); Effect of calchum and zinc treatments on anthocyanin (mg/g F.W) of

“*Crimson Seediess™ during cold at 0°C (2003 seasons).
Storage
period
hm(ﬂolswﬁwnwl%lml”lﬂ)lﬁsg

Trestment
L

Coutrol §0.96| 1.01]1.06] 1.12] 1.19]1.25]1.32] 14 | 147| 1.55| 1.46] L.74 | 1.29
Car121% 01451 151[ 157|164 1.72[ 1.79] 1.88]2.04 | 2.17| 228 2.43| 262 | 1.93
C‘“z%"”)’ 1.58(1.63]1.69{1.76{ 184|193 (203 (2.15(2.29{2.45(2.59{ 2.79 { 206
CaEdcta
1%
z..soM%. 129]1.35|142| 149] 1.57| 1.66{ 1.76] 1.87| 1991 212|226 | 241 | 177
Mean B133]138[145[1511159[ 167|176 188 [200]2.12 233 ] 231

LSDat5%for TO.147P0.151 T xP 0.159

1.3611.42|1.49}155|163|1.72| 1.8211941207}/221]235] 25 | 184
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Therefore, there is a direct correlation between Ca and Zn uptake and the
increase in sugars conient and subsequently anthocyanin synthesis which may be
interpret consequently the increase in anthocyanin. So anthocyanin pigment in
grape is one of the available few paramcters for evaluating grape quality of
Crimson Seedless grape cv.

In addition, the highest concentration of (2.52 & 2.79 mg/g. F.W) of
anthocyanin pigmenis was noticed due to Ca(No,), treatment at the end of storage
period i.c. after 165 days of cold storage during both scason of the experiment

respectively.

3-3 Shelf life

Pre-harvest applications of calcium treatments (CaCl; & Ca(NO,), and
Ca-Edeta) gave the high ability for marketing for (6-9 days), while zinc treatment
(ZnSOy,) reached marketable for 5 days as compared with the control which had
ability for marketing for only 2 days at room temperature afier storage period (as
shelf life).

Berger, et al., (1990) found that grapes stored at 0 °c and 85% RH for 35
days had ability marketing for 3 days at room temperature. Thus it could be
concluded that Ca(NQ,); was the best treatment in prolonging storage period, as it
preduced the highest fruit quality and good physical and chemical characteristics
during cold storage as compared with the control, beside all treatments gave the
highest shelf life.

Morcover, Lima ef o/, (2000) reported that 1.5% CaCl2 on grape cv.
Italia had prolonged storage life of the grapes 56 days. Also, Waskar et al., (1994)
found that Thompson seedless grapes treated with 0.6% CaCl; had long shelf life
of fruits.
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