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ABSTRACT 
 
    The present study was carried out during ۲۰۱۰and ۲۰۱۱seasons to evaluate the 
effect of dipping Kelsey plum fruits in different concentrations of ethephon 
(۲٥۰،٥۰۰،۷٥۰ and ۱۰۰۰ppm) as post harvest treatment to hasten fruit ripening. The 
data showed clear that ethephon application increased both loss in fruit weight , 
decayed fruit and total loss in fruit weight than the control.Yet, higher concentration 
was superior in this respect furthermore these treatment reduced both fruit firmness 
and chlorophyll A,B but increased SSC, and total anthocyanin than the control. Also, 
that data presented that higher concentration (۱۰۰۰ and ۷٥۰ ppm) gave a higher 
effect in this respect.                                                                         
 

INTRODUCTION 
 
          The Kelsey plum (Prunus salicina) is one of the deciduous fruit trees 
which has low chilling requirements about (٤۰۰-٤٥۰ hr) effective chilling units 
(Gao Dongsheng et  al., ۲۰۰۱). Since, it is cultivated throughout the warmer 
parts of the world, e.g., in the China, America, Europe and the Kaukasus. 
In Egypt, the cultivated area with plum trees was decreased during the last 
few years, since it reached about ۲۷۳٦ feddans with an annual fruit 
production about ۲٥۹٤ tons according to the last statistics of Ministry of 
Agriculture in Egypt (۲۰۱۳).  
        Plums are high in carbohydrates, low in fats and calories. Plums are an 
excellent source of vitamin A, calcium, magnesium, iron, potassium and 
fibers. Plums are free of sodium and cholesterol. Like most fruits, plums 
contain a substantial amount of vitamin C. The Kelsey plum trees not need 
pollination trees for fertilization. In Egypt climate, soil and temperature 
conditions are suitable for it growing trees and to obtained high economical 
production or yield. For that farmer take high attention to increase the 
cultivate area with Kelsey plum. 
       Ethephon, ۲-chloroethylphosphonic acid, is a plant growth regulator with 
systemic properties. It penetrates the plant tissues, and decomposes into 
ethylene, which affects the growth processes. It is used to promote pre-
harvest ripening in several fruits such as apples, currants, blackberries, 
blueberries, cranberries and cherries,. Furthermore, it is also used to 
accelerate post-harvest ripening in bananas, mangoes, and remove green 
colour in peel of citrus fruit; to facilitate harvesting by apcersion and 
loosening of the fruit in currants, gooseberries, cherries, and apples.                         
The present investigation was carried out to study the effect of different 
concentrations of ethephon as post harvest treatments to improve peel 
colour and quality of Kelsey plum fruits in order to know the normal time and 
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the suitable concentration of ethephon to hasten fruit ripening help farmer 
(grower) to avoid un suitable conditions for storage and extend the market 
period.                                                                                         
 

MATERIALS AND METHODS 
 
     The present study was carried out during the seasons of ۲۰۱۰ and ۲۰۱۱ to 
evaluate the effect of ethephon application for enhancing ripening process of 
Kelsey plum fruits. 
In this study, Kelsey plum fruits were obtained from a private orchard in kilo 
۸٥ Alex-Cairo desert roads near of Dena farm. About ۱۰۰ kg of fruits were 
harvested at maturity stage when the color of fruits was green yellow skin, 
firmness in fruit about was ۸٫۸lbinch according to (Manganaris.et al.۲۰۰۸) 
and immediately transported to the laboratory of Pomology Dept., Fac. Of 
Agric., Mansoura Univ. Fruits were sorted to discard any defective and 
mechanical damaged fruits. Therefore, uniform fruits in size and colour were 
washed with tap water and dried by using air of electric fan. Fruits were 
divided to five groups; one of each was dipped for ٥ minutes in one of the 
following solution:                                       
۱- Control (dipping in Tap water).           ۲- Ethephon at ۲٥۰ ppm.                             
۳- Ethephon at ٥۰۰ ppm.                          ٤- Ethephon at ۷٥۰ ppm.                            
٥ - Ethephon at ۱۰۰۰ ppm.  
       After treatments, fruits were air dried using an electric fan and then were 
put in ventilated plastic bags and pallets bags, all bags with fruits were 
weighted and every ٥ bags were put in ventilated carton box (٥۰ X ۳۰X۱۲) 
cm. the total number of carton boxes were ۲۰ for all treatments, each 
treatment consists for ٤ carton boxes, each box contains ٥ ventilation plastic 
bags and pallets bags. All boxes were held at room temperature at (۲۹-۳۰ OC 
and ۹۰٪RH) and cold temperature at (۳+or-۱ and R.H ۹۰٪H) to study the 
effect of dipping fruits in ethephon solution on ripening process of Kelsey 
plum. Stored fruits were examined at ٤ days for room temperature and۱٥ 
days under cold storage interval, ۳ bags from each treatment were taken to 
determine the following parameters:  
۱-Loss in fruit weight percentage:                                                                                   
It was determined by weighting the plastic bag every ٤ days for room 
temperature and ۱٥ days for cool temperature and percent of weight loss for 
each bag was calculated in relation to it is initial weight according to the 
following equation: 
                                                                                                                                                                                                                                                                     
                              Initial weight- Weight at sample date 
Weight loss % =     ----------------------------------------------------             X ۱۰۰ 
                                                Initial weight                                           
 ۲- Decay percentage:                                                                                                     
It was determined by weighting decayed fruits for each sample during 
storage using the following equation: 
 
 

 ۱۰٤۰ 
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                                           Weight of decayed fruits 
Decayed fruits % =           -----------------------------------------                X ۱۰۰ 
                                                 Initial fruit weight 
۳- Total loss in fruit weight:  

It was calculated by determining loss in fruit weight and decayed fruits.              
٤- Fruit firmness  

It was   determined   by using   a   hand    Effegi-penetrometers 
supplemented with a plunger of ۸ mm diameter and estimated as lb/inch.                                       
٥- Change in fruit pigments:  

۰.٥ gm of skin fruits was extracted by ۱۰ ml methanol for ۲٤ hr under 
laboratory temperature after adding tract amount from sodium bicarbonate 
then both chlorophyll and caroteniods were  determined by using 
spectrophometer at the wave length ٤٥۲٦٥ ,٫٥۰ and ٦٦۰ nm for chlorophyll A, 
B and caroteniods respectively and the total caroteniods were estimated by 
the following equations:- 
Chl.A= ۱٦٫٥ E٦٦٥ – ۸٫۳ E٦٥۰                                                                                
Chl.B= ۳۳٫۸ E٦٥۰ – ۱۲٫٥ E٦٦٥                                                                      
Carotene= ٤٫۲ E٤٥۲٫٥ – ۰٫۰۲٦٤chl.A – ۰٫٤۹٦chl.B                                         
Carotene mg/۱۰۰g f.w= Carotenexvolume of solutionX۱۰۰/Weight of sample X ۱۰۰   
٦-Total anthocyanins content:  
       Weight of ۰٫٥ gm of skin fruits was extracted by ۱۰ ml of acidified alcohol 
solution, for ۲٤ hr under laboratory temperature .The extract was measured 
at ٥۳٥ nm wave lengths by using spectrophometer according to the methods 
of (Hsia et  al., ۱۹٦٥) .The content of total anthocyanin in plum skin was 
calculated using the following equations: 
                                                                                                 
                                              Absorbance X  Volume made up       X          Total    
                                               at ٥۳٥ nm        of the extracts used              volume                                                                                                                                      
                                                                    for color measurement                  
Total absorbance = - ------------------------------------------------------------------------     
per ۱۰۰ gm.skin           MI of the extract used X Weight of sample                                                                                                                                                                                                                                                                                                                                     
                                                                    

                                                                      Total absorbance  
Total anthocyanins= --------------------------------------------------------------                    
Content mg /۱۰۰ gm 
                                                                            ۹۸٫۲(E)                                                                                                                                                                                                           
The (E) value for ۱٪ solution at ٥۳٥ is equal to ۹۸٫۲. Therefore, the 
absorbance of solution containing ۱mg is equal to ۹۸٫۲.                                                                   
٥- Soluble solids content (SSC %): 

It was measured by using Carlzeiss hand refractometer .                                        
٦- Total titratable acidity:                                                                                                

Ten ml of fruit juice were titrated with ۰٫۱ N sodium hydroxide solution 
using phenol phthalein as indicator. Total acidity was expressed as gm malic 
acid /۱۰۰ ml juice according to A.O.A.C (۱۹۸۰)                                                                            
Statistical analysis: 
              All the obtained data for the present study were statistically 
analyzed according to analysis of variance (ANOVA) for experiment in 
randomized complete block design according to Gomez and Gomez,( ۱۹۸٤) 
and (L.S.D) at ٥ % used to compare the variances between the treatments .                                                                                                    

 ۱۰٤۱ 
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RESULT AND DISCUSSION 
 

This study was carried out to evaluate the effect of dipping Kelsey 
plum fruits in different ethephon solutions on ripening process of Kelsey plum 
fruits under room temperature and cold storage, the obtained results are 
presented as follows:                
- Loss in fruit weight percentage:  
       Data from Table (۱) presented that loss in fruit weight gradually 
increased as storage period advanced either under room temperature or at 
cold storage. Thus, all applied treatments increased the loss in fruit weight 
than the control. Since the percentage of loss in fruit weight of the untreated 
fruits was ۲٫٤۹ after ۳۰ days of cold storage as mean of both seasons. 
Dipping Kelsey plum fruits in ethephon at ۲٥۰ ppm significantly increased the 
loss in fruit weight since it averaged about ۲٫۷۷ as a mean of the two 
seasons after ۳۰ day of cold storage.  

On the other hand, treated Kelsey plum fruits with ethephon ۱۰۰۰ 
ppm produced a higher percentage of loss in fruit weight than the other 
treatments used and reached about ٤٫۱٥ after ۱۲ days during the storage at 
room temperature, while reached about ۳٫۳۷ after ۳۰ days of cold storage as 
a mean of the two seasons.                
 
Table (۱): Effect of postharvest treatments on weight loss percentage of 

Kelsey plum fruits (mean of two seasons). 

                                                                                                                                                           
Moreover, the loss in fruit weight from harvested horticultural crops is a major 
cause of deterioration in storage and results not only in loss in salable weight 
but also in less attractive produce of poorer texture and lower quality. This 
loss is due to the water loss, through transpiration, while some weight loss is 
due to loss of carbon in respiration but this is only a minor part of the total 
loss. The high storage temperature causes a high respiration rate which lead 
to a fruit weight loss. The results of the present study and associated 
discussion are supported by the findings of (Hardenburg et al., ۱۹۹۰)                                                                                       
 
 
 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ mean ۱۲ ۸ ٤  
۱٫۲٦ ۲٫٤۹ ۱٫۳۱ ۱٫۸٦ ۳٫۱۹ ۲٫٦۸ ۱٫٥۹ Control 
۱٫٤۸ ۲٫۷۷ ۱٫۷۰ ۲٫۳۳ ۳٫٥٦ ۳٫۱۹ ۲٫٥۷ Ethephon ۲٥۰ppm 
۱٫٦۸ ۲٫۸٦ ۲٫۱۹ ۲٫٤٤ ۳٫٦۷ ۳٫۳۰ ۲٫۸۳ Ethephon ٥۰۰ppm 
۱٫۸۲ ۲٫۸۷ ۲٫٥۸ ۲٤٫ ٫٦٤۰٤ ۳٫٥۹ ۲٫۹۳ Ethephon ۷٥۰ppm 

۲٫۱۳ ۳٫۳۷ ۳٫۰٤ ۲٫۷۹ ٤٫۱٥ ۳٫٦٥ ۳٫۳۷ 
Ethephon 
۱۰۰۰ppm 

- ۲٫۸۷ ۲٫۱٦ - ۳٫۷۲ ۳٫۲۸ ۲٫٦٦ mean 
Ttreatments = ۰٫۱٤۰ Ttreatments = ۰٫۱٤٤ L.S.D 

Sstorage period = ۰٫۱٤۰ Sstorage period = ۰٫۱٤٥ 

 ۱۰٤۲ 
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۲- Decay percentage :   
   It is clear from Table (۲) that all treatments significantly increased the 

percent of decayed fruits than the control fruits after ۱۲ days at room 
temperature or ۳۰ days of cold storage during both seasons.                                                                                     

Yet, dipping "Kelsey' plum fruits in ethephon at ۷٥۰ or ۱۰۰۰ ppm 
significantly increased decay percentage during storage period and after 
۱۲days at room temperature than the other treatments used or the control. 
Since, ethephon application at ۱۰۰۰ ppm was effective in this respect since, it 
presented ۱۲.۲٥ decayed fruits, while fruits treated with ethephon at ۷٥۰ ppm 
existing ۱۱٫٤۷ decayed fruits after ۱۲ days at room temperature as a mean of 
both seasons. Thus, the control presented ۹٫٦۰ decayed fruits as a mean of 
the two seasons of study.     
 
Table (۲): Effect of postharvest treatments on Decay percentage of 

Kelsey plum fruits (mean of two seasons). 

          
Furthermore, ethephon application at ۲٥۰ ppm reduced the percent 

of decayed fruits, since it averaged ۹٫۹٥ during the two seasons respectively, 
than those treated with ethephon at ٥۰۰ ppm or the control after ۱۲ days at 
room temperature.                           

Fruits which stored at cold storage for ۳۰ days showed a reduction in 
decayed fruits than the fruits which stored at room temperature in both 
seasons. Yet, fruits treated with ethephon at ۷٥۰ and ۱۰۰۰ ppm gave a lower 
decayed fruit percent than the other treatments or the control stored at room 
temperature. Since, the percentage of decayed fruits due to ethephon 
application at ۷٥۰ averaged ۱۱٫۲٥ and reached ۱۱٫۷۲ when treated with 
ethephon ۱۰۰۰ ppm after ۳۰ days cold storage as a mean of two seasons.                                                               
۳- Total loss in weight percentage: 

     Total loss in fruit weight is mainly due to the loss in fruit weight and 
decayed percentages are presented in Table (۳) .It is clear that dipping 
"Kelsey" plum fruits in ethephon at ۷٥۰ or ۱۰۰۰ ppm significantly increased 
the percent of total loss in fruit weight at the both seasons than the other 
treatments or the control. Since, ethephon application at ۷٥۰ or ۱۰۰۰ ppm 
presented a losses about ۱٥٫٥۲ and ۱٦٫٤۰ respectively, after ۱۲ days at room 
temperature. Whereas, the total loss percentage reached about ۱٤٫۱۲ and 
۱٥٫۰۹ after ۳۰ days under cold storage as a mean of two seasons. These 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ mean ۱۲ ۸ ٤  
٥٫٦۳ ۸٫٦٥ ۸٫۲٦٫٥ ٥۳ ۹٫٦۰ ۸٫٥٥ ۸٫۰۱ Control 
٥٫۷۹ ۹٫۱۱ ۸٫۲۸ ٥٫۸۲ ۹٫۹٥ ۹٫۰۰ ٤٫۳٥ Ethephon ۲٥۰ppm 
٦٫٥۹ ۱۰٫٤۰ ۹٫۳۸ ۷٫۱۲ ۱۰٫۱ ۹٫۷۲ ۸٫٦۷ Ethephon ٥۰۰ppm 
۷٫۲۱ ۱۱٫۲٥ ۱۰٫٤ ۷٫۹٤ ۱۱٫٤۷ ۱۰٫٥۰ ۹٫۸۲ Ethephon ۷٥۰ppm 

۷٫٦۲ ۱۱٫۷۲ ۱۱٫۱٥ ۸٫٤۳ ۱۲٫۲٥ ۱۱٫۱۷ ۱۰٫۳۷ 
Ethephon 
۱۰۰۰ppm 

- ۱۰٫۲۲ ۹٫٤۳ - ۱۰٫٦۷ ۹٫۸۳ ۸٫۲٤ mean 
Ttreatments = ۰٫۳۲۹ Ttreatments = ۰٫۳٥٦ L.S.D 

Sstorage period = ۰٫۳۲۹ Sstorage period = ۰٫۳٥٦ 

 ۱۰٤۳ 
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results may be due to that ethephon at ۷٥۰ and ۱۰۰۰ ppm significantly 
increased the loss weight and decayed fruits through storage period than 
dipping in ۲٥۰ or ٥۰۰ ppm of ethephon or the control under room temperature 
or cold storage.                                                                                                                
 
Table (۳): Effect of postharvest treatments on Total loss percentage of 

Kelsey plum fruits (mean of two seasons). 

     
Furthermore, dipping Kelsey plum fruits in ethephon at ٥۰۰ ppm gave 

a lower percentage of total loss in fruit weight than dipping fruits in ethephon 
۷٥۰ or ۱۰۰۰ ppm through storage period. Since, the loss percentage 
averaged about ۱۳٫۷۷ after ۱۲ days at room temperature whereas, the loss 
percentage reached ۱۳٫۲۷ after ۳۰ days of cold storage as mean of both 
seasons under study.                                         
٤- Changes in Fruit firmness (Ib/inch) :                                                                         

Data from Table (٤) show clearly that, fruits firmness was reduced as 
storage period advanced under room temperature or at cold storage. In this 
respect the data also showed that all treatments significantly reduced 
changes in fruit firmness than the control at room temperature or under cold 
storage through the two seasons. However, the reduction in fruit firmness 
was higher during room temperature compared with the fruits under cold 
storage. That is not astonishing since, the temperature was higher at room 
temperature, and thus so the respiration rate was almost higher than under 
cold condition.                                                    
 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ mean ۱۲ ۸ ٤  
٦٫۹ ۱۱٫۱٤ ۹٫٥٦ ۸٫٤۰ ۱۲٫۷۹ ۱۱٫۲۳ ۹٫٥۹ Control 
۷٫۲۸ ۱۱٫۸۷ ۹٫۹۸ ۸٫۱۸ ۱۳٫٥۱ ۱۲٫۳۱ ٦٫۹۲ Ethephon ۲٥۰ppm 
۸٫۲۸ ۱۳٫۲۷ ۱۱٫٥۷ ۹٫٥۷ ۱۳٫۷۷ ۱۳٫۰۳ ۱۱٫٥۰ Ethephon ٥۰۰ppm 
۹٫۰۳ ۱٤٫۱۲ ۱۲٫۹۸ ۱۰٫٥۹ ۱٥٫٥۲ ۱٤٫۰۹ ۱۲٫۷٥ Ethephon ۷٥۰ppm 

۹٫۷٥ ۱٥٫۰۹ ۱٤٫۱۹ ۱۱٫۲٤ ۱٦٫٤۰ ۱٤٫۸۲ ۱۳٫۷٤ 
Ethephon 
۱۰۰۰ppm 

- ۱۳٫۱۰ ۱۱٫٦٥ - ۱٤٫۳۹ ۱۳٫۰۹ ۱۰٫۹ mean 
Ttreatments = ۰٫٤۱٦ Ttreatments = ۰٫۳۹۳ L.S.D 

Sstorage period = ۰٫٤۱٦ Sstorage period = ۰٫۳۹۳ 

 ۱۰٤٤ 
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Table (٤):Effect of postharvest treatments on firmness (Ib/inch) 
percentage of Kelsey plum fruits (mean of two seasons).. 

      
Furthermore, treated fruits with ethephon at ۷٥۰ or ۱۰۰۰ ppm 

produced lower fruit firmness than dipping fruits in ethephon at ٥۰۰ ppm or 
control during the two seasons of study. Since, the firmness percentage 
averaged about ٥٫۸۰-٥٫۸۰ Ib/inch after ۱۲ days at room temperature while, it 
averaged ٥٫۹٥٫٥ - ٥۲ Ib/inch from fruits at cold storage as a mean of two 
seasons respectively.In this respect, the reduction attributed in fruit firmness 
due to these mainly due to decomposition of enzymatic degradation of 
insoluble protopectins to more  soluble pectins, solubilization of cell wall 
contents as a result of increasing in pectin esterase activity and subsequent 
development of juiciness and the loss in peel and pulp hardness. 
(Deshpande and Salunkhe., ۱۹٦٤).                                                                                                        
٥- SSC percentage in fruit juice : 
      Concerning to the effect on SSC, Data from Table (٥) showed that 
soluble solid content in fruit juice of "Kelsey" plum was gradually increased 
as storage period prolonged advanced either at room temperature or during 
cold storage. These results agree with that description by El- Sheikh (۲۰۰۲) 
who reported that the soluble solids content of Le Conte pear fruits was 
increased according to the extension of the storage period. This may be due 
to the losses in water   through the respiration and evaporation during 
storage. The data also disclose that, ethephon at ۱۰۰۰ ppm was superior for 
increasing the values of SSC in fruit juice so, it presented ۱٤٫٤٥ after ۱۲ days 
storage at room temperature than the other treatments used or the control as 
a mean of both seasons.                                                                                                                                      
 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ mean ۱۲ ۸ ٤ ۰ 
۷٫۸۰ ٦٫٥٦ ۷٫۹٥ ۸٫۹۰ ۸٫۲۱ ۷٫٦۲ ۷٫۹٥ ۸٫٤۰ ۸٫۹۰ Control 

۷٫۷۹ ٦٫٦٥ ۷٫۸٥ ۸٫۹۰ ۷٫۹٦ ۷٫۰۲ ۷٫۷۰ ۸٫۲٥ ۸٫۹۰ 
Ethephon 
۲٥۰ppm 

۷٫٦۹ ٦٫٥۲ ۷٫٦٥ ۸٫۹۰ ۷٫۷٦٫ ٤۸۲ ۷٫٤۰ ۷٫۸٥ ۸٫۹۰ 
Ethephon 
٥۰۰ppm 

۷٫۳۰ ٥٫۹٥ ۷٫۰۷ ۸٫۹۰ ۷٫۲٥٫ ٦۸۰ ٦٫۸۲ ۷٫٥٥ ۸٫۹۰ 
Ethephon 
۷٥۰ppm 

۷٫۱٥٫٥ ٥۲ ۷٫۰٥ ۸٫۹ ۷٫۰۹ ٥٫۸۰ ٦٫۳۲ ۷٫۳٥ ۸٫۹۰ 
Ethephon 
۱۰۰۰ppm 

- ٦٫۲٤ ۷٫٥۱ ۸٫۹۰  ٦٫٦۲ ۷٫۲٤ ۷٫۸۸ ۸٫۹ mean 
Ttreatments = ۰٫۲٦۹ Ttreatments = ۰٫۳٤٥ L.S.D 

Sstorage period = ۰٫۲٦۹ Sstorage period = ۰٫۳٤٥ 

 ۱۰٤٥ 
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Table (٥): Effect of postharvest treatments on SSC percentage of 
Kelsey plum fruits (mean of two seasons). 

    
The data also presented that dipping fruits in ethephon at ۷٥۰ ppm 

significantly increased the percentage of SSC in juice of Kelsey plum fruits in 
both seasons but the values was  almost lower than ethephon at ۱۰۰۰ ppm. 
Since, ethephon application at ۷٥۰ ppm presented about ۱۳٫۸۰ after ۱۲ days 
at room temperature whereas, the SSC percentage reached ۱۳٫۹۷ after ۳۰ 
days under cold storage . In this respect, Mann and Baljit Singh (۱۹۹۰) 
presented that treated Pyrus pyrifolia fruits with ۲٥۰, ٥۰۰ or ۱۰۰۰ ppm 
ethephon for ۱ min after harvest ,found that at higher concentrations of 
ethephon reduced the values of  fruit firmness decreased more rapidly than 
in the controls. SSC tended to increase during ripening. The increase being 
greater with high Ethephon concentrations, while total acidity reduced than 
the other concentration. Starch content decreased sharply during the initial ٥ 
to ۱۰ days with both harvesting dates. Pigments were increased while 
phenolics decreased during ripening. 
٦-Total titratable acidity in juice of Kelsey plum fruits: 
       Data from Table (٦) presented that the total titratable acidity in juice of 
plum fruits decreased as storage period advanced. In this respect, Paul et  
al., (۱۹۹۳) found that titratable acidity of Columbia and Gebhard strains of red 
d' Anjou pear fruit was significantly decreased during storage. Furthermore, 
ethephon at ۱۰۰۰ ppm produced lower acidity in fruit juice than all treatments 
used or the control, since it averaged ۰٫٤۳ after ۱۲ days during stored at 
room temperature, while ethephon at ۱۰۰۰ ppm presented ۰٫٤۱ after ۳۰ days 
of cold storage as mean of two seasons, but the reduction was 
unpronounced. Moreover, there are no clear effect had obtained between the 
applied treatments and the control at cold storage or during storage period in 
both seasons.                                                                                                                                                                                                           
 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ mean ۱۲ ۸ ٤ ۰ 
۱۰٫۸٥ ۱۲٫٤۷ ۱۱٫۲ ۸٫۸۷ ۱۰٫۸۷ ۱۲٫۰٥ ۱۱٫٥٥ ۱۱٫۰۲ ۸٫۸۷ Control 

۱۰٫۹۹ ۱۲٫٥۲ ۱۱٫٥۷ ۸٫۸۷ ۱۰٫٦۸ ۱۳٫۳۲ ۱۲٫۹۲ ۱۲٫۱٥ ۸٫۸۷ 
Ethephon 
۲٥۰ppm 

۱۱٫۸۱ ۱۳٫۹۲ ۱۲٫٦٥ ۸٫۸۷ ۱۱٫۸٤ ۱۳٫٦۷ ۱۲٫۷۷ ۱۲٫۰٥ ۸٫۸۷ 
Ethephon 
٥۰۰ppm 

۱۱٫۸۱ ۱۳٫۹۷ ۱۲٫٦ ۸٫۸۷ ۱۲٫۰٦ ۱۳٫۸۰ ۱۳٫۱۲ ۱۲٫٤۷ ۸٫۸۷ 
Ethephon 
۷٥۰ppm 

۱۲٫۰۱ ۱٤٫٤٥ ۱۲٫۷۲ ۸٫۸۷ ۱۲٫٥۷ ۱٤٫٤٥ ۱۳٫۸ ۱۳٫۲۰ ۸٫۸۷ 
Ethephon 
۱۰۰۰ppm 

- ۱۳٫٤۷ ۱۲٫۱٥ ۸٫۸۷ - ۱۳٫٤٦ ۱۲٫۸۳ ۱۲٫۱۸ ۸٫۸۷ mean 
Ttreatments = ۰٫٥٦٦ Ttreatments = ۰.٥۸۹ L.S.D 
Sstorage period = ۰٫٥٦٦ Sstorage period = ۰٫٥۸۹ 

 ۱۰٤٦ 



J. Plant Production,  Mansoura Univ., Vol. (٦) ٥, June, ۲۰۱٤ 

Table (٦): Effect of postharvest treatments on Total titratable acidity in 
juice of Kelsey plum fruits. 

     
In this aspect, Abd EL –Magid (۱۹۸٦) stored "Le Conte" pear fruit for 

۱۳،۱۲،٤ and ۲ weeks at ۰،٥،۱۰ and ۲۰ C, respectively, found that malic acid is 
a respiratory substrate and its consumption in respiration increased with the 
progress of storage period and this may be responsible for the observed 
decrease in acidity during the last days of storage. 
۷- Total chlorophyll content: 
     Data from Table (۷ and ۸) showed the effect of various treatments used 
on changes of both chlorophyll A and B during storage under room 
temperature and cold storage.                                           .                                                                            

From Table (۷) data presented that chlorophyll A in plum fruits 
decreased with storage period advanced during cold storage or under room 
temperature. Since, all treatments presented a lower content of chlorophyll A 
in the skin of plum fruits than control either at room temperature ۰٫۰۹۱ 
mg/۱۰۰g or ۰٫۰۹۲mg/۱۰۰g skin fresh weight under cold storage                                                                                                  
Whereas, the values of chlorophyll A during storage period at room 
temperature were almost lower than those obtained at cold storage. In 
addition, color is the main factor for the consumer; if it is unappearing the 
consumers are unlikely to judge the flavor or texture (Francis, ۱۹۸۰).                                                                                      
Moreover, ethephon application either at ۱۰۰۰ ppm or ۷٥۰   ppm produced a 
lower chlorophyll A than all the other treatments or the control after ۱۲ days 
at room temperature and ۳۰ days of cold storage in both seasons. The 
reduction due to using ethephon either at ۱۰۰۰ ppm or ۷٥۰ ppm reached 
about ۰٫۰٤۸ and ۰٫۰٥٦ mg/۱۰۰mg fresh weight after ۱۲ days at room 
temperature, respectively. While, after ۳۰ days of cold storage the values 
averaged ۰٫۰۷۲and ۰٫۰۸۰ mg/۱۰۰mg fresh weight in both concentrations, 
respectively.                                                                                                                                                                                                        
 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ mean ۱۲ ۸ ٤ ۰ 
۰٫۷٥ ۰٫٦۲ ۰٫۷۰ ۰٫۹۲ ۰٫۸۰ ۰٫۷۰ ۰٫۸۲ ۰٫۸۹ ۰٫۹۲ Control 
۰٫۷۲ ۰٫٥۹ ۰٫٦۷ ۰٫۹۲ ۰٫۷٤ ۰٫٦۱ ۰٫٦۹ ۰٫۷۷ ۰٫۹۲ Ethephon ۲٥۰ppm 
۰٫٦۸ ۰٫٥۳ ۰٫٦۰ ۰٫۹۲ ۰٫۷۲ ۰٫٥٥ ۰٫٦٦ ۰٫۷٥ ۰٫۹۲ Ethephon ٥۰۰ppm 
۰٫٦٥ ۰٫٤۸ ۰٫٥٥ ۰٫۹۲ ۰٫٦۷ ۰٫٤۸ ۰٫٦۰ ۰٫٦۸ ۰٫۹۲ Ethephon ۷٥۰ppm 
۰٫٥۹ ۰٫٤۱ ۰٫٤٥ ۰٫۹۲ ۰٫٦۰ ۰٫٤۳ ۰٫٤٥ ۰٫٥۸ ۰٫۹۲ Ethephon ۱۰۰۰ppm 

- ۰٫٥۳ ۰٫٥۹ ۰٫۹۲ - ۰٫٥٥ ۰٫٦٤ ۰٫۷٤ ۰٫۹۲ mean 
Ttreatments = ۰٫۰٥۹ Ttreatments = ۰٫۰٦٥ L.S.D 

Sstorage period = ۰٫۰٥۹ Sstorage period = ۰٫۰٦٥ 

 ۱۰٤۷ 
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Table (۷):Effect of postharvest treatments on chlorophyll A content  
(mg/۱۰۰g) of Kelsey plum fruits (mean of two seasons). 

     
Data from Table (۸) showed that chlorophyll B content decreased as 

storage period advanced from harvest till ۱۲ days at room temperature and at 
۳۰ days at cold storage. Yet the reductions of chlorophyll B during storage 
period were higher than those obtained at cold storage during the both 
seasons of study.  In this respect, all treatments used produced a lower value 
of chlorophyll B than the control. Yet, ethephon at ۱۰۰۰ ppm gave lower 
values of chlorophyll B than the other treatments used at room temperature 
or at cold storage .Since the values reached about ۰٫۰٥۳ mg/۱۰۰mg  after ۱۲ 
days at room temperature and ۰٫۰٥٦ mg/۱۰۰mg fresh weight after ۳۰ days of 
cold storage as means of both seasons .     
 
Table (۸): Effect of postharvest treatments on chlorophyll B content 

(mg/۱۰۰g) of Kelsey plum fruits (mean of two seasons). 

     
       Furthermore, the untreated fruits produced higher values of chlorophyll B 
in both seasons than all treatments used either after ۱۲ days at room 
temperature averaged ۰٫۰۸٦ mg/۱۰۰mg or after ۳۰ days of cold storage 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ mean ۱۲ ۸ ٤ ۰ 
۰٫۱۰۸ ۰٫۰۹۲ ۰٫۰۹۷ ۰٫۱۳۷ ۰٫۱۰٤ ۰٫۰۹۰ ۰٫۰۹۳ ۰٫۰۹۰ ۰٫۱۳۷ Control 

۰٫۱۰٦ ۰٫۰۸۸ ۰٫۰۹۳ ۰٫۱۳۷ ۰٫۰۹۱ ۰٫۰۷۰ ۰٫۰۷٦ ۰٫۰۸۱ ۰٫۱۳۷ 
Ethephon 
۲٥۰ppm 

۰٫۱۰۳ ۰٫۰۸۱ ۰٫۰۹۰ ۰٫۱۳۷ ۰٫۰۸٦ ۰٫۰٦٤ ۰٫۰۷۱ ۰٫۰۷٥ ۰٫۱۳۷ 
Ethephon 
٥۰۰ppm 

۰٫۱۰۰ ۰٫۰۸۰ ۰٫۰۸٤ ۰٫۱۳۷ ۰٫۰۸۱ ۰٫۰٥٦ ۰٫۰٦۳ ۰٫۰٦۸ ۰٫۱۳۷ 
Ethephon 
۷٥۰ppm 

۰٫۰۹٦ ۰٫۰۷۲ ۰٫۰۷۹ ۰٫۱۳۷ ۰٫۰۷٥ ۰٫۰٤۸ ۰٫۰٥٥ ۰٫۰٦۳ ۰٫۱۳۷ 
Ethephon 
۱۰۰۰ppm 

- ۰٫۰۸۲ ۰٫۰۸۸ ۰٫۱۳۷ - ۰٫۰٦٥ ۰٫۰۷۱ ۰٫۰۷۷ ۰٫۱۳۷ mean 
Ttreatments = ۰٫۱٤۸ Ttreatments = ۰٫۱۳۲ L.S.D 

Sstorage period = ۰٫۱٤۸ Sstorage period = ۰٫۱۳۲ 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ mean ۱۲ ۸ ٤ ۰ 
۰٫۱۳۷ ۰٫۰۸۱ ۰٫۰۹٥ ۰٫۲۳٥ ۰٫۱۳٥ ۰٫۰۸٦ ۰٫۰۹۹ ۰٫۱۲۳ ۰٫۲۳٥ Control 

۰٫۱۳۳ ۰٫۰۷۸ ۰٫۰۸۷ ۰٫۲۳٥ ۰٫۱۳۰ ۰٫۰۸۱٥ ۰٫۰۹۲ ۰٫۱۱۳ ۰٫۲۳٥ 
Ethephon 
۲٥۰ppm 

۰٫۱۳۲ ۰٫۰۷۳ ۰٫۰۸۷ ۰٫۲۳٥ ۰٫۰۹٥ ۰٫۰۷٦ ۰٫۰۸٦ ۰٫۰۹۱ ۰٫۲۳٥ 
Ethephon 
٥۰۰ppm 

۰٫۱۲٦ ۰٫۰٦٥ ۰٫۰۷۹ ۰٫۲۳٥ ۰٫۱۱٥ ۰٫۰٦۷٥ ۰٫۰۷٥ ۰٫۰۸٤ ۰٫۲۳٥ 
Ethephon 
۷٥۰ppm 

۰٫۱۲۰ ۰٫۰٥٦ ۰٫۰٦۹ ۰٫۲۳٥ ۰٫۱۰٥ ۰٫۰٥۳ ۰٫۰٦۲ ۰٫۰۷۳ ۰٫۲۳٥ 
Ethephon 
۱۰۰۰ppm 

- ۰٫۰۷۰ ۰٫۰۸۳ ۰٫۲۳٥ - ۰٫۰٦٤ ۰٫۰۸۲ ۰٫۰۹۷ ۰٫۲۳٥ mean 
Ttreatments = ۰٫۲۷۰ Ttreatments = ۰٫۲٦۱ L.S.D 

Sstorage period = ۰٫۲۷۰ Sstorage period =۰٫۲٦۱ 
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presented ۰٫۰۸۱mg/۱۰۰mg. In this respect Hussein et  al. (۱۹۹۷) stored "Le 
conte" pear fruits at ۰, ۱۰ and ۲۰ OC and found that, changes in peel 
coloration from green to yellow were related to storage temperature.                                                              
۸ - Total carotenoids content:  
          It is clear from Table(۹)  that, carotenoids content in Kelsey plum fruits 
increased as storage period advanced from harvest till ۱۲ days at room 
temperature or at ۳۰ days at cold storage. Yet the values of total caroteniods 
during the storage at room temperature were higher than those obtained at 
cold storage during the both seasons of study.                                                                   
 
Table (۹): Effect of postharvest treatments on Total carotenoids content 

of Kelsey plum fruits. .(mean of two seasons). 

        
Data from these tables also reveal that all ethephon treatments gave 

higher values of total caroteniods than the control under room temperature or 
cold storage.  Ethephon at ۱۰۰۰ ppm after ۱۲ days at room temperature 
increased the total caroteniods since it gave about ۰٫۳۳۳ mg/۱۰۰mg than the 
other treatments used or the untreated fruits which presented ۰٫۱۸۱ 
mg/۱۰۰mg fresh weight as means of both seasons.                                                                                                                      
Furthermore, Ethephon at ۷٥۰ or ٥۰۰ ppm gave a higher effect in this 
respect, but almost lower than those obtained from the ethephon application 
at ۱۰۰۰ ppm. Since it averaged about (۰٫۳۱٦) mg/۱۰۰mg or (۰٫۲٤۳) 
mg/۱۰۰mg fresh weight after ۱۲ days at room temperature as means of both 
seasons under the study. Simon (۱۹۹۷) found that caroteniods protect the 
chlorophyll from photo-oxidation and are accessory, light harvesting 
pigments and photoreceptors.                                            
 ۹-Anthocyanin content in Kelsey plum fruits:  
        The results in Table disclosed that, anthocyanin content in skin of 
Kelsey plum fruits was significantly increase with storage period advanced 
from harvest till ۱۲ days at room temperature and ۳۰ days of cold storage. 
Yet the values of anthocyanin during the storage at room temperature were 
higher than those obtained at cold storage during the both seasons of stud.  
Also, ethephon at ۱۰۰۰ ppm after ۱۲ days at room temperature increased 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ Mean ۱۲ ۸ ٤ ۰ 
۰٫۳٤۱ ۰٫۱۷۹ ۰٫۱۸۳ ۰٫٦٦۳ ۰٫۳٥۱ ۰٫۱۸۱ ۰٫۲۰٥ ۰٫۳٥٦ ۰٫٦٦۳ Control 

۰٫۳٥۹ ۰٫۱۹۳ ۰٫۲۲۳ ۰٫٦٦۳ ۰٫۳٦۸ ۰٫۱۹۹ ۰٫۲۳۰ ۰٫۳۸۲ ۰٫٦٦۳ 
Ethephon 
۲٥۰ppm 

۰٫٤۰٦ ۰٫۲۷۲ ۰٫۲۸٤ ۰٫٦٦۳ ۰٫٤۱۳ ۰٫۲٤۳ ۰٫۳۲٤ ۰٫٤۲۳ ۰٫٦٦۳ 
Ethephon 
٥۰۰ppm 

۰٫٤۳۷ ۰٫۳۱۰ ۰٫۳٤۰ ۰٫٦٦۳ ۰٫٤٦۲ ۰٫۳۱٦ ۰٫٤۰۹ ۰٫٤٦۳ ۰٫٦٦۳ 
Ethephon 
۷٥۰ppm 

۰٫٤٤۳ ۰٫۳۱۸ ۰٫۳٥۰ ۰٫٦٦۳ ۰٫٤۸٤ ۰٫۳۳۳ ۰٫٤۲۷ ۰٫٥۱٥ ۰٫٦٦۳ 
Ethephon 
۱۰۰۰ppm 

- ۰٫۲٥٤ ۰٫۲۷٦ ۰٫٦٦۳ - ۰٫۲٥٤ ۰٫۳۱۹ ۰٫٤۲۸ ۰٫٦٦۳ mean 
Ttreatments =۰٫۲۰٥ Ttreatments =۰٫۲۸۰ L.S.D 

Sstorage period =۰٫۲۰٥ Sstorage period =۰٫۲۸۰ 
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anthocyanin content averaged about (۰٫٦۲۱ ) mg/۱۰۰mg fresh weight than 
the other treatments used or the untreated fruits which presented (۰٫٥۱٦ )  
mg/۱۰۰mg fresh weight as means of both seasons. 
                    
 Table (۱۰): Effect of postharvest treatments on Anthocyanin content 

(mg/۱۰۰g) of Kelsey plum fruits.(mean of two seasons).. 

     
Yet, ethephon application at ۷٥۰ ppm gave higher values of 

anthocyanin content in both seasons than ethephon application at ٥۰۰ ppm 
or the control. Since, ethephon application at ۷٥۰ ppm presented about 
(۰٫٥۹٦) after ۱۲ days at room temperature whereas, anthocyanin content 
percentage reached (۰٫٥۸۸) after ۳۰ days of cold storage as a mean of the 
two seasons. Shaden& Davarynejad (۲۰۱۰) investigated influences of 
preharvest ethephon spray on fruit quality attributes and certain nutritional 
compounds of ‘Cigany’ sour cherry (Prunus cerasus). Trees were sprayed 
with ۲٥۰ ppm ethephon one week before anticipated commercial harvest. 
Fruits from ethephon-sprayed trees had significantly lower soluble solids 
concentration (SSC), anthocyanin content, antioxidant activity, and firmness 
than those from non-sprayed control. The ethephon spray did not affect in 
total phenolic content, although its content tended to be higher in fruits from 
non-treated control. Titratable acidity (TA), pH and SSC/TA ratio were not 
affected by ethephon spray. There was a significantly positive correlation 
between anthocyanin content and SSC (r = ۰٫۹۹).                                                                             
      From this data it is clear that, in spite of the ethephon treatments 
increased loss in weight, decayed fruits and total loss in fruit weight of Kelsey 
plum fruits, these treatments enhanced fruit ripening due to their effect on 
reducing fruit firmness and Chlorophyll A, B with increasing both soluble 
solids and  anthocyanin contents. So, it is possible to recommend using 
ethephon at ۱۰۰۰ ppm to accelerate fruit ripening of Kelsey plum fruits and 
cold stored at (۳+or-۱oC and ۹۰٪ R.H ).                                                                                                                                                               
 

Cold storage Room temperature Treatments 
Storage period in days Storage period in days 

mean ۳۰ ۱٥ ۰ mean ۱۲ ۸ ٤ ۰ 
۰٫٤۳۷ ۰٫٥۳۷ ۰٫٥۲۹ ۰٫۲٤۷ ۰٫۳۸٤ ۰٫٥۱٦ ۰٫٤۲٤ ۰٫۳٤۸ ۰٫۲٤۷ Control 

۰٫٤۳۹ ۰٫٥۳۹ ۰٫٥۳۳ ۰٫۲٤۷ ۰٫۳۹۲ ۰٫٥٤۰ ۰٫٤۳۰ ۰٫۳٥۳ ۰٫۲٤۷ 
Ethephon 
۲٥۰ppm 

۰٫٤٤۹ ۰٫٥٥۳ ۰٫٥٤۸ ۰٫۲٤۷ ۰.٤۰۲ ۰٫٥٤۸ ۰٫٤٤۹ ۰٫۳٦٤ ۰٫۲٤۷ 
Ethephon 
٥۰۰ppm 

۰٫٤۷۳ ۰٫٥۸۸ ۰٫٥۸۳ ۰٫۲٤۷ ۰٫٤۲۸ ۰٫٥۹٦ ۰٫٤٦۷ ۰٫٤۰۳ ۰٫۲٤۷ 
Ethephon 
۷٥۰ppm 

۰٫٤۹٦ ۰٫٦۳۰ ۰٫٦۱۱ ۰٫۲٤۷ ۰٫٤٦۰ ۰٫٦۲۱ ۰٫٥۳٤ ۰٫٤٤۲ ۰٫۲٤۷ 
Ethephon 
۱۰۰۰ppm 

- ۰٫٥٦۹ ۰٫٥٦۰ ۰٫۲٤۷ - ۰٫٥٦٤ ۰٫٤٦۰ ۰٫۳۸۲ ۰٫۲٤۷ mean 
Ttreatments =۰٫۰۱۸ Ttreatments =۰٫۰۱٦ L.S.D 

Sstorage period =۰٫۰۱۸ Sstorage period =۰٫۰۱٦ 

 ۱۰٥۰ 
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 .تاثیر الایثفون على انضاج ثمار البرقوق صنف كلسى
 محمد عاطف الشوبكى ورانیا عبده على بدوى ، نبیل رشاد سمره،محمود ابراھیم القاضى

 جامعة المنصورة  –كلیة الزراعة  –قسم الفاكھة 
لتقی�یم غم�س ثم�ار البرق�وق  ۲۰۱۱،  ۲۰۱۰اجریت ھذه الدراسة خلال موس�مى الدراس�ة 

 . ركیزات مختلفة من الایثفون بغرض تحسین عملیة نضج ثمار البرقوق الكلسى صنف كلسى فى ت
مما سبق یتضح انھ على الرغم من  نقع ثمار البرق�وق ف�ى الایثف�ون ادى لزی�ادة الفق�د ف�ى ال�وزن     

ونسبة الثمار التالفة الا انھا تعمل على الاسراع من نضج الثمار وكذا تحسین التلوین وزیادة محت�وى 
غی�ر معامل�ة ل�ذلك عصیر الثمار من المواد الصلبة الذائبة الكلی�ة وص�بغة الانثوس�یانین مقارن�ة بتل�ك ال

جزء فى الملیون حیث اعطى افضل نتیج�ة  ۱۰۰۰فمن الممكن ان یوصى باستخدام الایثفون بتركیز 
 فى تحسین التلوین وكذا درجة نضج الثمار مع المحافظة على صفات الثمار االاكلیة
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