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1

R 

R1 3.04 4.05 6.70 7.39 3.65 5.68 7.11 11.40 

R2 4.83 6.797.74 8.27 3.59 8.39  T)2009  

 

T)2010  

 

R3 5.60 7.93 8.47 9.58 5.74 7.34  T1 T2 T3 T4 T1 T2 T3 T4 

C 

C  0% 5.27 7.87 9.64 10.14 6.89 10.60 10.90 15.24 

C  1% 4.37 6.18 6.648.20 3.16 5.26 8.50 11.54 

C  3% 3.83 5.25 6.17 6.81 2.92 5.57 8.02 9.52 

T 
 4.49 6.35 7.56 8.39 

4.33 7.14 9.14 12.20 

  L.S.D 5% L.S.D 5% 

TC TR T C R TC TR T C R 

1.00 1.00 0.58 0.50 0.50 1.70 1.70 0.98 0.85 0.85 

TRC RC TRC RC 

R1 

C  0% 3.37 4.75 8.25 9.27 6.48 6.82 9.00 8.27 14.50 9.65 

C  1% 2.95 4.05 6.827.55 5.34 2.25 3.97 6.87 10.77 5.97 

C  3%2.80 3.35 4.02 6.07 4.06 1.87 4.07 6.20 8.95 5.27 

R2
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T)2009  T)2010 

T1 T2 T3 T4  T1 T2 T3 T4  

R 

R1 3.97 4.293.91 3.76 3.98 7.10 6.97 4.87 5.01 5.98 

R2 4.39 3.97 3.92 3.59 3.96 5.86 5.51 4.79 3.91 5.01 

R3 3.68 3.70 3.33 3.71 3.60 5.54 5.66 4.53 3.88 4.90 

C 

C  0% 3.56 3.71 3.49 3.44 3.55 5.38 5.95 3.87 3.70 4.72 

C  1% 4.33 4.25 3.70 3.84 4.03 6.37 6.25 5.22 4.59 5.60 

C  3% 4.14 3.99 3.97 3.77 3.96 6.75 5.94 5.09 4.50 5.57 

T 4.01 3.98 3.72 3.68  6.16 6.04 4.724.26  

  L.S.D 5% L.S.D 5% 

TC TR T C R TC TR T C R 

0.19 0.41 0.24 0.21 0.21 0.45 0.450.26 0.22 0.22 

TRC RC TRC RC 

R1 
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C  3%4.22 4.20 4.57 3.42 4.10 7.90 6.75 5.47 5.20 6.33 
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C  1% 3.82 3.51 3.40 3.50 3.56 5.70 5.82 4.77 4.07 5.09 

C  3% 3.40 4.05 3.40 3.95 3.775.92 5.72 5.00 4.20 5.21 

LSD5%  0.40 0.36 0.77 0.39 
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T)2009  T)2010  

T1 T2 T3 T4  T1 T2 T3 T4  

R 

R1 0.57 0.49 0.47 0.43 0.49 0.39 0.38 0.37 0.35 0.37 

R2 0.53 0.44 0.42 0.39 0.45 0.38 0.36 0.34 0.32 
0.35 

R3 0.49 0.44 0.41 0.38 0.43 0.37 0.35 0.33 0.30 0.34 

C 

C  0% 0.46 0.43 0.41 0.38 0.42 0.340.33 0.31 0.29 0.32 

C  1% 0.58 0.47 0.44 0.40 0.47 0.40 0.36 0.36 0.34 0.37 

C  3% 0.55 0.48 0.46 0.41 0.48 0.39 0.39 0.38 0.35 0.38 

T 
 0.53 0.46 0.44 0.40  0.38 0.36 0.35 0.33 

 

L.S.D 5% L.S.D 5% 

TC TR T C R TC TR T C R 

0.047 0.047 0.027 0.024 0.024 0.034 0.034 0.019 0.017 0.017 

TRC RC TRC RC 

R1 

C  0% 0.48 0.45 0.45 0.44 0.46 0.35 0.34 0.32 0.31 0.33 

C  1% 0.62 0.48 0.47 0.45 0.50 0.40 0.38 0.38 0.36 0.38 

C  3%0.61 0.53 0.50 0.39 0.51 0.41 0.41 0.40 0.38 0.40 

R2

C  0% 0.46 0.44 0.42 0.40 0.43 0.35 0.32 0.31 0.28 0.32 

C  1% 0.61 0.46 0.43 0.36 0.47 0.40 0.35 0.35 0.33 0.36 

C  3% 0.52 0.44 0.42 0.41 0.45 0.40 0.40 0.37 0.36 0.38 

R3 

C  0% 0.43 0.40 0.35 0.31 0.37 0.33 0.32 0.30 0.27 0.31 

C  1%0.51 0.46 0.42 0.40 0.45 0.39 0.36 0.35 0.33 0.36 

C  3% 0.53 0.46 0.45 0.43 0.47 0.38 0.37 0.36 0.31 0.35 

LSD5%  0.082 0.041 0.058 0.029 
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C0R3T4C1R110.00 , 10.00100

5C

 
T)3002 T)3000 

T1 T2 T3 T4  T1 T2 T3 T4  

R 

R1 13.75 14.92 12.69 11.50 13.22 16.17 13.23 11.83 10.75 
12.99 

R2 15.83 13.66 11.92 11.58 13.25 19.17 15.50 13.50 13.08 15.28 

R3 20.00 16.83 12.42 11.33 15.00 25.17 15.39 13.88 13.00 16.86 
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C  0% 17.08 15.33 11.11 10.50 13.74 21.33 15.38 13.25 11.91 15.47 

C  1% 15.50 13.83 11.75 11.67 13.19 19.00 14.00 13.03 12.34 14.59 

C  3% 17.00 15.00 14.16 12.25 14.60 20.17 14.60 12.93 12.58 15.07 

T16.53 14.93 12.34 11.47  20.17 14.68 13.07 12.28  

L.S.D 5% L.S.D 5% 

TC TR T C R TC TR T C R 

0.91 0.91 0.520.45 0.45 1.59 1.590.92 0.80 0.80 

TRC RC TRC RC 
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C  3%15.0014.25 14.00 12.00 13.81 18.00 13.70 12.00 11.50 13.80 
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C  0% 18.00 13.75 10.75 10.50 
13.25 19.50 16.00 12.50 12.50 15.13 
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C  3% 15.00 14.25 13.00 12.25 13.63 18.50 15.05 13.50 13.00 15.01 

R3 

C  0% 20.50 17.50 10.25 10.00 14.56 29.50 16.64 14.75 12.48 18.34 

C  1% 18.50 15.50 11.50 11.50 14.25 22.00 14.50 13.60 13.28 15.85 

C  3% 21.00 16.5 15.50 12.50 16.38 24.00 15.04 13.28 13.25 16.39 

LSD5
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 1.57 0.79 2.76 1.38 

- 300.NAA

OsbeckCitrus sinensis L.

 

- 3005 

OsbeckCitrus sinensis L. 

- 3002

3002 



 

 

302 

 

- (1995)

Citrus reticulata L..108-102:(2)26. 

- 3005

21.22.0 

- 300.

OsbeckCitrus sinensis L. 

- (2002)

.909-901 :(3)7. 

- 0222

 

- 0220

 

- 1993

 

- (1986)2, 4 – D''Beauty"

 

- 0285

 

- 0282

13310312 

- (1998

 

- 3002

SayffShady

- 0281

 

- (1995)

Citrus Limon.100-92:(2)26, 

Al - Ani, A. M. (1978). Postharvest physiology of “Anjou” pear fruit relation between mineral 

nutrition and crock spot, respiration and ethylene evolution. Ph. D. Thesis. Origen State 

University. Corvallis, Oregon. U.S.A. 

Amable, R. A. and S. Sinnaadural. (1977). The influence of potassium, calcium and irrigation 

treatments on tomato fruit quality. Acta Hort. 53:156-170. 

Antunes, M. D. C., P. Correia, M. G. Miguel,; M. A. Martins, and M. A. Neves, (2003). The effect 

of calcium chloride postharvest application on fruit stroge ability and quality of, Beliana and 

Cultivars. ISHS Act Horticultura 604. 



 

 

30. 

 

Ashtari, A. K. (2004). Effect of postharvest  pre-cooling and cyclical heat treatment on the physio- 

chemical properties of “Red Haven" peaches and” Shahmiveh" pear during cold storage.J.

Food. Safety 5:  24-34. 

Bangerth, F.; D. R. Dilly and P. H. Dewey. (1972). Effect of postharvest calcium treatment on 

internal breakdown and respiration of apple fruit. J. Amer. Soc. Hort Sci. 97:679-682. 

Barreiro, M. G.; V. Quartin; A. Puala and P. S. Campos. (2003). Maduracionsy post-recollection de 

fructose hortalizas. Bibioteca de  ciencias.12: 321-325. 

Carl, E. Sams, and W.  R.  Noach Ben, (1993). Firmness in be cay of apple flowering post harvest 

pressure in filtration calcium and heat treatment. G . Amer. Soc. Hort Sci. 118(5):623-627. 

Cohen, E., Shapiro, B., Shalom, Y. and J. Klein, D. (1994). Water loss: A nondestructive indicator 

of enhanced cell membrane permeability of chilling injury citrus fruit. J. Amer. Soc. Hort Sci. 

119(5)983-986. 

Conway, W. S. C. E. Sams, C.Y. Wang , and J. A. Abbott, (1994). Additive effects of postharvest 

calcium and heat treatments on reducing decay and Maintaining quality in apple. J. Amer. Soc 

Hort. 119, 49-53. 

Davis, P. L. and R. C. Hofmann. (1973). Effects of coolings on weight loss and ethanol build up in 

juice of oranges. J. Agr. Food Chem. 21 (3): 455-458. 

Daoud, A. (1984). Effect of preharvest sprays of cycloheximide and daminozide on postharvest 

physiology of apples. Ph. D. Dissertation. university of Missouri. Colombia 

Dris, R. and R. Niskanen.(1999).Calaium chloride sprays decrease physiological disorders 

following long -term cold storage of apple J. of Pla. Food. for Hum .Nut. 54:159-171. 

Duckworthy, R. B. (1966). Fruits and Vegetables. Pergamon press Ltd: London England (C. F. 

1985) . . 

Hayat; I.; T. Masud ; and H.A. Rathore. (2003). Effect of coating and warping materials on the 

shelf life of apple (Malus domestica. Brokh).Department of Food Technology, University of 

Arid. 

Hussein, M. A.; E. L. Mahdy; and T. K. Ibrahim. (2003). Effect of calcium chlorie and gibberellic 

acid treatment on "Anna" and "Golden Delicious" apples during storage. Asyut. j. Agr. Sci. 

32(2):185 – 200. 

Irving, L. Eaks. (1985). Effect of calcium on ripening, respiration rate, ethylene production, and 

quality of Avocdo fruit . J. Amer. Soc. Hort Sci. 110(2): 145-148. 

Jasim, A. M.; K. F. Jabor and A. H. Jasim (1991). Effect of calcium chloride and storge temperature 

on postharvest quality of bell pepper (Capsicium annum L.  Basrah J. Agrie. Sci. 4(1-2). 

Jasim, A. M. G. A. Khudbeir and A. N. Jerry. (1989). Storage potential and Chilling sensitivity of 

different tomato cultivars. Basra. J, Agric Sci. 2(1,2):37-44. 

Jeong, J. W.; Kim, B. S.; Kim, Q. W.; Nahmgung, B. and Lee, S. H. (1996). Changes in quality of 

carrot during storage by hydrocooling. Kor.  J.  Sci. Tech. 28:841-849. 

Mapson, L. W. (1970). Vitamins in fruits. Ch. 13:369-383. In A.C. hulme (Ed) The biochemistry of 

fruits and their products. Volum 1. Academic press , press , London and New York. (C, F, 1985 

). 

Mcfeeters, R. F. and H. P. Fleming. (2006). Effect of calcium on the Thermodynamic of cucumber 

tissue softening. Journal of Food Science. 55 (2):446-447. 

Miklos, Faust and Joshua, D. Klein. (1974). Levels and sites of metabolically active calcium in 

apple fruit. J. Amer. Soc. Sci. 99(1):93-94. 

Miklos, Fast and C. Shear, B. (1972). The effect of calcium on respiration of apple. J. Amer. Soc. 

Sci.97(4): 437-439. 

Neilsen, G; D. Neilsen, S. Dong; and P.Toivonen. (2005). Application of CaCl2 sprays earlier in the 

season may reduce bitter pit incidence in  “Brae burn” apple .Hort Sci. 40(6):1850-1853. 

Pantastico, ER. B and E. Bautista. (1976). Postharvest handling of tropical vegetable Crops 124-

Hor Sci.1 1(2):122. 



 

 

305 

 

Picchioni, G. A., A. E. Watada; W. S. Conway; B. D, Witaker; and C. E. Sams; (1995). 

Phospholipids, galactolipid and steryl lipid composition of apple fruit cortical tissue following 

post harvest CaCl2 infiltration. Phytochemistry. 39:763-769. 

Poovaiah, B. W. (1986). Role of calcium in prolonging life of fruit and vegetables. Food 

Technology 40:86-89. 

Puttarju, T. B; and T.V. Reddy. (1997). Effect of precooling on the quality of mango (cv. Malice).J.

of Food .Sci. and Tech. 34(1):24 – 27. 

Ranganna, S. (1977). Manual of analysis of fruit and vegetable products. Tata Mc Graw-Hill 

Publishing Company Limited, New Delhi, P. 634. 

Shirikov, E. P. (1988). Technology of storage and processing of fruit and vegetables. Moscow, 319 

PP. 

Simenova. I. (1975). Biochemical change in the vitaimin C content and the Activity of some 

oxidizing enzyme during the short term storage of Tomatoes. B, L gaskin plodove, Elenchus: 

Konservi. No 11/12 32-34(C. F. Hort. Abs. Vol. 47 Abs. No. 3726). 

West Wood, M. N., (1978). Temperate Zone pomology. Freeman and Company. San Francisco, U. 

S. A. 

Effect of Ripening class and dipping in Calcium Chloride and the Storage time 

on storage characters of Tomato Fruits  (Lycopersicon esculentum Mill

Sabreen M. L. Al-Ali                  Ghalib N. H. Al-Shimmery

Tikrit University - College Agriculture -  Horticulture & Landscape Design
 

Summary 

   This study was conducted at Horticultural and landscape design department laboratory and the 

cold dariy of  Daiey factory of Dept of Food and dairy, Agriculture College, Tikrit University of the 

seasons 2009 and 2010 on tomato fruit Lycopersicon esculentum Mill. Var Amal-Roma VF to study 

the effect of Ripening class and dipping in calcium chloride and the storage time on storage 

characters of tomato fruit.   

   The fruit were harvested in June with three maturity classes that. The breakers class, pink class 

and finally red  class. The fruit were dipped before storuge in calcium chloride solution with three 

concentrations (0, 1, 3, %) for two minutes. Friut put in plastic boxes with 5 kg capacity and stored 

at 8Cº, and followed the changes in physiological, chemical, natural characters weekly periods. 

Completely Randomized design was used with three replicates for each treatemant with weight of 

5kgm of fruit; The statistic analytical was done individually for every season. With L.S.D of 0.05%. 

The results were as follows: The fruit at breaker stage had significant difference for most studied 

characters' there were a significant decrease in the weight loss , and was not significant with fruits 

acidity,The red ripening stage was more significant in total acidity and Vitamin C in seconed 

season.Dipping the fruit in CaCl2 3% decreased the percentage of weight lose to (5.51 , 6.58)% for 

the two season, the percentage of the total deterioration to (12.55 , 28.95)%  and decreased the 

which support the fruit and conserved the acidity percent which arrived to (0.48 , 0.38)% in the 

seconed season. The content of vitamin C (14.60) mg/100gm juice conc. the treatment with 1% 

increased in the firmness of fruit by (5.60 and 4.03) kg/cm
2
. The control treatment gave the highest 

conce. of V.C 15.47 mg/100gm. There are a significant effect of storage periods, there were 

decreasing in percentage of  weight lose to (8.39, 12.20)% at the end of storage period for the two 

season decreasing of fruit hardness(3.68, 4.26) kg/cm
2
, total acidity (0.40, 0.30)%, fruit content of 

V.C (11.47, 12.28) mg/100gm at the end storage periods                         


