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ABSTRACT 
 

Two field experiments, were conducted at a private farm near  
El-Mansoura Dakahlia Governorate, Egypt during (2006/2007) and (2007/2008) to 
study the effect of hydro- disillated  essential oils (mint, caraway and garlic) salicylic 
acid  compare with hydrogen peroxide and sprout growth inhibitor paclobutrazol 
(PP333 ) to tubers of spunta cvs on their morphological and biochemical behavior 
during storage ambient temperature  
The obtained results indicated that:- 

1- The most superior storage treatments which reduced weight loss, sprouting 
and damage were garlic oil (6ml/L).  

2- Tuber dry matter and total soluble solid were significant higher with 
prolonged of storage period. On the other hand ascorbic acid was significant 
decreased with prolonged storage period. 

3- Dipped tubers with garlic oil (6ml/L) followed by salicylic acid 1000ppm and 

hydrogen peroxide 1 significantly reduced higher of total carbohydrate and 
reducing sugar. 

4- Treated tubers with high concentration of essential oil were significantly 
lower reduced total carbohydrate from the beginning to the end of storage 
period.  

 

INTRODUCTION 
 

Potato (Solanum tuberosum L.) is the fourth important crop for human 
consumption after wheat, maize and rice crops. The importance of potato to  
agriculture are not only to local consumption, but also to exportation.  

A complete controlling of bud development, fully inhibition of 
sprouting and maintaining certain level of sugars and amino acids are 
prerequisites and being needed during storage of processing and edible 
potatoes in refrigerator (10oC) and Nawalla. Whilst, prolongation of dormancy 
period, delaying of sprouting and maintaining of bud viability and tuber 
reserves are being required during storage of potato tuber  (Fathy et al., 
2005). 

Sprouting, weight loss and decay represent serious problems arise 
during storage of potatoes in Nawalla. But, those known to show no 
sweetening and sugars rise problems, they fit for processing or edible 
consumption. On the other hand cold storage (4 oC) of potato seed known to 
induce serious sweetening and sugars elevation, but it would highly avoid 
other storage problems. Whereas, it is of high cost and sometimes of  
insufficient storage capacity.  
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Many chemical compounds (e.g. ethylene, abscisic acid, indole-acetic 
acid, di-isopropylnaphthalene, CIPC and MH are known to inhibit sprouting. 
However, most of these substances have never been used commercially 
because their application can be problematic. Recently, some natural 
essential oils used and proved efficient sprout suppressive and anti-microbial 
actions (Knobloch et al., 1986; Vaughn and Spencer, 1991; Oosterhaven et 
al., 1993 and Hartman et al., 1995). Also, those were effectively improved 
potato storability, subsequent yield and quality in fall season (El-Awady, 
2005). 

 Elucidation of ambient temperature storage conditions as a high 
temperature stressful factor induce generation of elevated levels of the toxic 
and degradable reactive oxygen species (ROS) (Internal injurious oxidative 
stress) within stressed tissues (Cakmak and Marschner, 1992 and Bowler et 
al., 1992). The objective of the present study was to determine the effect of. 

essential oils (mint, caraway and garlic), salicylic acid, hydrogen peroxide and 
sprout growth inhibitor paclobutrazol (PP333 ) to tubers of Spunta cvs on their 
morphological and biochemical behavior during storage at ambient 
temperature. 

 

MATERIALS AND METHODS 
 

Two field experiments, were conducted at a private farm near  
El-Mansoura Dakahlia Governorate, Egypt It aimed to study the effect of 
hydro distillated essential oils (mint, caraway and garlic), salicylic acid 
compare with hydrogen peroxide and sprout growth inhibitor paclobutrazol 
(PP333 ) to tubers of Spunta cvs on their morphological and biochemical 
behavior during storage at ambient temperature. 

planting:- Sprouted Spunta seed tubers were planted on October 20th and 
18th in seasons of (2006/2007) and (2007/2008) respectively. The plots area 
was 10.5 m2  which contained 3 rows, 5m length and 0.7wide. All plants were 
fertilized with 195 kg/fed Ammonium sulfate (20.6N), 240 kg/fed Ammonium 

nitrate, 500 kg/fed Calcium super phosphate (15.5 p2o5) and 200 kg/fed 

potassium sulfate (48k2o) according to instructions of Ministry of 
Agriculture. Also all cultural practices such as irrigation, weeds, pests and 
disease control were added on all plots were done according the instructions  
of Ministry of Agriculture and were harvested after 105 days from planting 
dates. Potato tubers of Spunta cvs were saved from the crops of 2007 and 
2008, cured for 15 days, then size graded and those of uniform size (45-60 
mm) were chosen for storage treatments.  Each one included four replicates 
and all replicate was 12 kg. Storage of potato tuber was carried out for 6 
months (after 15 days curing period after harvest) under room condition in 
case of sackcloth.  

The experimental design and treatments:- 
Treatments were arranged in randomized complete block design with 

4 replicates. The experiment included two parts :- the first part is spray plants 
of potato 2 times in the field with emulsion of different essential oils (mint, 
caraway and garlic) each at 4 and 6ml/L at 15 and 30 days before harvest and 
the second part involved dipping twice with emulsion of different essential oils 
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(mint, caraway and garlic) each at 4 and 6ml/L salicylic acid 800 and 

1000ppm, hydrogen peroxide 0.5 and 1 and Paclopetrazol 250 ppm during 
the whole period of storage, the first was at the onset of storage and the 
second was applied after three month.  

The average of normal room temperature and relative humidity % 
during the storage months are shown in Table (1). 

 

Table (1): The average of normal room temperature (C) and relative 

humidity % during the two storage seasons of 2007 and 

2008. 

months 
Temperature (C) Relative humidity % 

2007 2008 2007 2008 
1 29 29 55 55 
2 28 29 57 57 
3 28 30 58 61 
4 29 32 60 62 
5 30 32 55 60 
6 29 31 56 58 

 

Studied characters 
 Weight loss and sprouting (%) were determined after two, four and six 

months of storage  
 Damage (%) were measured after four and six months of storage  

 Dry matter content of tuber samples were dried at 70 C till constant 
weight.                                    

 Ascorbic acid (Vitamin C): which was determined using the 2,6 –
dichlorophenol indophenol method as described by Ranganna (1979).  

 Total soluble solids (T.S.S.): were determined using a hand 
refractometer.    

 Chemical analysis of the stored tubers:-  
 Total and reducing sugars were extracted according to method of 

Ranganna (1979) and determined spectrophotometrically at 700 nm 
using spekol II (carlzesis) as described by Nelson (1944) with some 
modifications of Naguib (1964).   

 Total carbohydrate content:- was assayed by the phenol-sulphuric acid 
method (Dubois et al., 1956) which involved extraction with 15 %  
tri-chloro acetic acid. 

 Statistical analysis:-  
The obtained data were subjected to analysis of variance (ANOVA) 

and the treatments means were separated by F-test and the least significant 
difference (LSD) test at the 5% level using the statistical package SAS, 
release 2005 (USA).  

 

RESULTS AND DISCUSSION 
 

1-Effect of pre and post-harvest treatments on weight loss, sprouting 

and damage -:  
Data in (Tables 2, 3 and 4) illustrate that all storage treatment 

significantly suppressed the incidence of weight loss, sprouting percentage 
and damage as compared with control after four and six months. Also it was 
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clear from such data that garlic oil (6ml/L) was effectively reduced damage 
after four and six months after application SA with high concentration during 
both seasons. Furthermore application of garlic oil (6ml/L) reduced weight 

loss about 23.13 and 26.2  in the first and second season respectively  
In addition weight loss and sprouting percentage were not 

significantly influenced by treatment after two months. They explained such 
effect was explained by Rabbany etal., (1996) who found that most of the 
essential oils, especially the aldehyde group containing ones seem to inhibit 
ethylene production by suppressing ACC synthesis. Also, antimicrobial action 
of essential oils monoterpenes is included. Such results were in accordance 
with the results of Coleman and Greg (2001); Fathy et al. (2003) and Fathy et 
al. (2005). 

2-Effect of pre and post-harvest treatments on tuber quality:- 

a- Tuber dry matter:- 
Data in (Table 5) show that percentage of tuber dry matter was not 

significantly influenced by spray essential oil treatment after harvest in both 
season. Also the same table indicates that tuber dry matter was significantly 
increased by increasing the storage period. Dipped potato tuber in essential 
oil at higher concentration show higher dry matter in comparison with those 
obtained at the beginning of storage period. Barakat (1996) explained that the 
increament in dry matter percentage could be due to loss of solid substances 
in potato seed  probably higher than water which in turn induced higher dry 
matter when calculated as percentage. 

 

Table (2): Pre and post-harvest treatments on weight loss (%) of tubers 

at different period of storage 2, 4 and 6 months during 2007 

and 2008. 

Treatments 

 

Weight loss (%) 

Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 

control 3.14 3.75 4.25 5.40 14.91 12.23 

Spray plants with mint oil (4 ml/L) 2.74 1.41 3.00 3.73 8.73 8.59 

Spray plants with mint oil (6 ml/L) 2.25 1.67 2.95 4.11 10.41 6.10 

Spray plants with caraway oil (4 ml/L) 1.67 0.94 2.15 3.25 9.16 9.21 

Spray plants with caraway oil (6 ml/L) 1.9 1.04 2.25 2.67 9.14 8.27 

Spray plants with garlic oil (4 ml/L) 1.75 1.09 2.28 3.5 8.92 7.64 

Spray plants with garlic oil (6 ml/L) 2.25 0.56 2.67 3.67 9.07 8.59 

Dipping tubers in mint oil (4 ml/L) 1.75 1.56 2.14 2.83 8.07 7.81 

Dipping tubers in mint oil (6 ml/L) 2.42 0.73 3.21 1.67 6.58 6.08 

Dipping tubers in caraway oil (4 ml/L) 2.94 0.68 3.13 2.33 4.96 4.85 

Dipping tubers in caraway oil (6 ml/L) 2.25 0.76 2.86 2.0 5.08 5.38 

Dipping tubers in garlic oil (4 ml/L) 2.75 0.48 2.14 3.0 4.81 4.67 

Dipping tubers in garlic oil (6 ml/L) 1.50 0.54 1.98 2.5 3.42 3.34 

Dipping tubers in hydrogen peroxide 0.5% 1.94 1.34 1.83 2.66 3.88 4.57 

Dipping tubers in hydrogen peroxide 1% 1.78 1.67 1.86 3.18 3.26 4.19 

Dipping tubers in salicylic acid 800 ppm  1.20 0.94 2.33 2.78 4.78 4.5 

Dipping tubers in salicylic acid 1000ppm 2.18 1.28 2.56 2.69 5.50 5.00 

Dipping tubers in Paclopetrazol 250 ppm 1.75 1.91 2.17 2.44 4.67 4.34 

L.S.D. at  5%       NS NS 0.93 0.76 3.67 1.49 
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Table (3): Effect of pre and post-harvest treatments on sprouting 

behavior of tubers at different period of storage 2, 4 and 6 

months during 2007 and 2008.  

Treatments 

Sprouting percentage 

Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 

Control 0.77 0.43 14.47 13.7 20.15 20.79 

Spray plants with mint oil (4 ml/L) 0.77 0.83 10.90 11.71 17.74 18.67 

Spray plants with mint oil (6 ml/L) 0.89 0.33 9.73 11.54 16.64 18.65 

Spray plants with caraway oil (4 ml/L) 0.93 0.50 11.73 14.31 16.11 17.81 

Spray plants with caraway oil (6 ml/L) 0.17 0.80 9.31 13.40 17.99 17.72 

Spray plants with garlic oil (4 ml/L) 0.93 0.73 12.18 12.24 17.81 18.77 

Spray plants with garlic oil (6 ml/L) 0.64 0.83 11.42 11.64 19.39 18.34 

Dipping tubers in mint oil (4 ml/L) 0.89 0.0 11.97 10.82 17.3 18.22 

Dipping tubers in mint oil (6 ml/L) 0.0 0.0 10.04 9.91 17.01 18.79 

Dipping tubers in caraway oil (4 ml/L) 0.0 0.0 11.11 10.79 17.22 17.71 

Dipping tubers in caraway oil (6 ml/L) 0.0 0.0 10.13 9.64 17.11 16.92 

Dipping tubers in garlic oil (4 ml/L) 0.0 0.0 10.28 11.21 16.04 17.20 

Dipping tubers in garlic oil (6 ml/L) 0.0 0.0 8.58 9.06 15.49 15.34 

Dipping tubers in hydrogen peroxide 0.5% 0.0 0.0 10.46 10.68 17.92 17.12 

Dipping tubers in hydrogen peroxide 1% 0.0 0.0 9.73 8.36 18.66 18.28 

Dipping tubers in salicylic acid 800 ppm  0.0 0.0 9.01 9.43 17.77 17.21 

Dipping tubers in salicylic acid 1000 

1000ppm 

0.0 0.0 10.24 10.48 17.76 18.62 

Dipping tubers in Paclopetrazol 250 ppm 0.0 0.0 7.49 8.48 16.93 18.01 

L.S.D. at  5%       Ns Ns 6.32 5.11 1.48 2.03 
 

Table (4): Effect of pre and post-harvest treatments on damage 

percentage of tubers at different period storage 4 and 6 

months during 2007 and 2008.  

Treatments 

damage percentage (%) 

Period  in months 

4 6 

2007 2008 2007 2008 

control 6.41 4.21 9.45 10.44 

Spray plants with mint oil (4 ml/L) 3.33 3.67 10.66 7.59 

Spray plants with mint oil (6 ml/L) 3.33 3.33 9.01 8.98 

Spray plants with caraway oil (4 ml/L) 4.00 4.00 8.11 8.12 

Spray plants with caraway oil (6 ml/L) 3.56 3.45 9.46 8.44 

Spray plants with garlic oil (4 ml/L) 1.98 3.61 11.91 7.93 

Spray plants with garlic oil (6 ml/L) 2.15 3.67 9.82 8.75 

Dipping tubers in mint oil (4 ml/L) 3.41 3.58 9.91 7.68 

Dipping tubers in mint oil (6 ml/L) 3.67 1.25 9.00 7.23 

Dipping tubers in caraway oil (4 ml/L) 3.45 3.21 6.21 8.92 

Dipping tubers in caraway oil (6 ml/L) 3.89 2.22 6.86 6.44 

Dipping tubers in garlic oil (4 ml/L) 2.18 3.26 7.49 7.40 

Dipping tubers in garlic oil (6 ml/L) 2.89 2.22 5.63 5.76 

Dipping tubers in hydrogen peroxide 0.5% 3.22 1.78 6.31 6.80 

Dipping tubers in hydrogen peroxide 1% 3.53 2.54 6.00 6.50 

Dipping tubers in salicylic acid 800 ppm 3.25 5.48 9.9 7.83 

Dipping tubers in salicylic acid 1000ppm 3.05 3.29 5.89 6.04 

Dipping tubers in Paclopetrazol 250 ppm 4.03 3.48 8.66 8.72 

L.S.D. at  5% 2.04 1.81 2.08 1.53 
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Table (5): Effect of pre and post-harvest treatments on tuber dry matter 

(%) at the beginning of storage and at different period of 

storage  2, 4 and 6 months during 2007 and 2008.  

 

Treatments 

 

Tuber dry matter (%) 

0 time 
Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 2007 2008 

control 17.63 18.65 17.81 18.83 17.76 19.65 19.88 20.02 

Spray plants with mint oil (4 

ml/L) 
18.14 18.40 18.91 19.24 19.90 19.70 20.69 20.40 

Spray plants with mint oil (6 

ml/L) 
17.43 17.93 18.08 18.47 18.85 19.18 19.77 20.50 

Spray plants with caraway oil 

(4 ml/L) 
18.23 18.72 18.77 18.85 18.59 19.23 20.46 19.81 

Spray plants with caraway oil 

(6 ml/L) 
18.05 18.23 18.26 19.15 19.44 19.26 20.95 20.33 

Spray plants with garlic oil (4 

ml/L) 
17.84 16.49 18.85 18.20 19.09 19.20 20.74 20.12 

Spray plants with garlic oil (6 

ml/L) 
18.29 19.36 18.33 20.04 19.02 19.20 20.74 20.12 

Dipping tubers in mint oil (4 

ml/L) 
17.63 18.65 18.90 18.33 19.70 18.84 20.50 19.64 

Dipping tubers in mint oil (6 

ml/L) 
17.63 18.65 18.12 18.89 18.18 20.25 21.00 21.57 

Dipping tubers in caraway oil 

(4 ml/L) 
17.63 18.65 18.60 19.26 20.21 19.64 20.51 21.02 

Dipping tubers in caraway oil 

(6 ml/L) 
17.63 18.65 18.64 19.86 19.02 20.20 20.61 21.29 

Dipping tubers in garlic oil (4 

ml/L) 
17.63 18.65 18.03 19.72 19.81 20.26 20.74 20.19 

Dipping tubers in garlic oil (6 

ml/L) 
17.63 18.65 17.94 19.68 18.00 20.25 21.81 21.34 

Dipping tubers in hydrogen 

peroxide 5% 0.5% 
17.63 18.65 18.89 17.76 18.17 18.17 20.05 19.49 

Dipping tubers in hydrogen 

peroxide 1% 
17.63 18.65 18.31 18.80 18.99 18.97 20.00 20.00 

Dipping tubers in salicylic 

acid 800 ppm 
17.63 18.65 18.00 18.00 18.67 19.21 20.00 19.97 

Dipping tubers in salicylic 

acid 1000ppm 
17.63 18.65 18.40 18.20 19.46 19.31 20.67 20.15 

Dipping tubers in 

Paclopetrazol 250 ppm 
17.63 18.65 18.33 18.53 19.28 19.23 20.97 20.29 

L.S.D. at  5% NS NS NS 0.75 1.02 0.71 1.35 1.34 

 

b- Ascorbic acid:- 
Ascorbic acid in tuber is present in Table (6) It shows that all 

treatments had significant effect on Ascorbic acid after four and six months. 
There is decrease in Ascorbic acid from the beginning to the end of storage 
period meanwhile, dipped in garlic oil (6ml/l) and salicylic acid 1000 ppm were 
high effective in protection of potato tubers against the oxidative ascorbic 
acid. Similar result was obtained by Fathy et al. (2005). 
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Table (6): Effect of pre and post-harvest treatments on Ascorbic acid 

(Vitamin C) content of tubers at the beginning of storage and 

at different period of storage 2, 4 and 6 months during 2007 

and 2008.  

 

Treatments 

Ascorbic acid (Vitamin C) mg/100g fresh wt. 

0 time 
Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 2007 2008 

Control 20.51 20.73 19.42 17.59 17.59 17.17 13.88 13.47 

Spray plants with mint oil (4 

ml/L) 
21.15 20.64 19.47 19.69 17.92 17.68 16.30 16.45 

Spray plants with mint oil (6 

ml/L) 
20.96 22.22 20.37 20.11 17.85 18.39 13.88 14.83 

Spray plants with caraway oil 

(4 ml/L) 
23.85 22.18 18.50 19.35 16.67 17.68 14.22 14.81 

Spray plants with caraway oil 

(6 ml/L) 
23.89 16.05 18.55 18.60 17.37 17.49 15.41 15.81 

Spray plants with garlic oil (4 

ml/L) 
22.25 22.26 18.66 19.44 18.56 17.17 14.00 15.19 

Spray plants with garlic oil (6 

ml/L) 
20.41 19.47 19.74 21.05 16.7 17.68 12.17 12.63 

Dipping tubers in mint oil (4 

ml/L) 
20.51 20.73 18.96 20.45 16.67 17.78 16.16 15.14 

Dipping tubers in mint oil (6 

ml/L) 
20.51 20.73 18.32 19.44 16.68 17.99 15.74 14.5 

Dipping tubers in caraway oil 

(4 ml/L) 
20.51 20.73 20.21 19.78 17.61 17.59 13.93 15.91 

Dipping tubers in caraway oil 

(6 ml/L) 
20.51 20.73 20.89 19.70 17.59 17.24 16.93 16.67 

Dipping tubers in garlic oil (4 

ml/L) 
20.51 20.73 20.91 19.78 19.61 18.52 17.59 14.39 

Dipping tubers in garlic oil (6 

ml/L) 
20.51 20.73 20.83 19.36 19.37 17.51 17.69 17.35 

Dipping tubers in hydrogen 

peroxide 0.5% 
20.51 20.73 20.45 19.69 19.32 19.02 16.29 16.16 

Dipping tubers in hydrogen 

peroxide 1% 
20.51 20.73 19.95 20.11 17.42 18.35 14.39 13.64 

Dipping tubers in salicylic acid 

800 ppm 
20.51 20.73 18.18 18.60 17.67 17.68 17.50 16.67 

Dipping tubers in salicylic acid 

1000ppm 
20.51 20.73 19.32 19.02 20.51 19.37 17.55 16.80 

Dipping tubers in 

Paclopetrazol 250 ppm 
20.51 20.73 18.18 18.60 18.18 18.18 17.05 16.42 

L.S.D. at  5%       NS NS NS 1.72 2.64 2.80 1.98 2.12 

  

c- Total soluble solid:- 
It was obvious from Table (7) that T.S.S increased gradually with 

increasing storage period. The results also indicated that application of garlic 
oil (6ml/l) and caraway oil (6ml/l) significantly increased T.S.S at the end of 
storage period.  
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Table (7): Effect of pre and post-harvest treatments on Total soluble 

solids (T.S.S.) of tubers at  the beginning of storage and at 

different period of storage 2, 4 and 6 months during 2007 

and 2008.  

Treatments 

TSS % 

0 time 
Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 2007 2008 

control 4.93 4.93 5.20 5.20 5.33 5.33 5.73 6.17 

Spray plants with mint oil (4 
ml/L) 

4.93 4.90 5.00 5.67 5.07 6.17 6.86 6.50 

Spray plants with mint oil (6 
ml/L) 

5.00 4.75 5.00 5.33 5.20 5.70 6.8 6.33 

Spray plants with caraway oil 
(4 ml/L) 

4.07 4.90 5.07 5.03 5.87 5.83 7.53 6.17 

Spray plants with caraway oil 
(6 ml/L) 

4.00 4.00 5.00 5.27 4.07 5.40 5.53 7.17 

Spray plants with garlic oil (4 
ml/L) 

4.83 4.65 4.93 5.27 5.07 4.50 6.67 6.83 

Spray plants with garlic oil (6 
ml/L) 

5.10 5.15 5.33 5.10 6 5.67 6.67 6.50 

Dipping tubers in mint oil (4 
ml/L) 

4.93 4.93 4.97 5.50 5.47 5.13 6.63 5.83 

Dipping tubers in mint oil (6 
ml/L) 

4.93 4.93 5.00 5.00 5.3 5.00 6.7 6.33 

Dipping tubers in caraway oil 
(4 ml/L) 

4.93 4.93 5.13 5.10 5.4 4.90 6.83 7.33 

Dipping tubers in caraway oil 
(6 ml/L) 

4.93 4.93 4.87 5.60 5.2 5.80 6.57 7.17 

Dipping tubers in garlic oil (4 
ml/L) 

4.93 4.93 4.73 5.00 5.07 5.13 7.13 7.50 

Dipping tubers in garlic oil (6 
ml/L) 

4.93 4.93 4.73 5.00 5.27 5.13 6.90 7.17 

Dipping tubers in hydrogen 
peroxide 0.5% %0.5% 

4.93 4.93 4.90 4.60 5.17 5.17 6.50 6.33 

Dipping tubers in hydrogen 
peroxide 1% 

4.93 4.93 5.00 4.27 5.77 5.67 6.07 6.17 

Dipping tubers in salicylic 
acid 800 ppm 

4.93 4.93 5.60 4.93 5.67 5.93 6.33 6.17 

Dipping tubers in salicylic 
acid 1000ppm 

4.93 4.93 5.33 5.00 5.83 5.67 6.33 6.33 

Dipping tubers in 
Paclopetrazol 250 ppm 

4.93 4.93 5.50 4.43 5.83 5.67 6.67 6.23 

L.S.D. at  5% NS NS 0.37 0.81 0.41 0.81 0.62 0.71 

 

3- Chemical composition of tuber:- 

a- Total and reducing sugars:- 
Data in Table (8 and 9) indicate that total and reducing sugars were 

significantly increased by increasing the storage period. Whereas, spray 
plants with essential oil had not significantly affect on studied characters at 
the beginning of storage. In addition total and reducing sugars slowly 
increased when tubers dipped in garlic oil (6ml/l) followed by salicylic acid 

1000 ppm and hydrogen peroxide 1%. This reflected and confirmed their 
potent suppressive effect on the enzymatic changes of sugars (Vander Plas, 
1987; Davies, 1990; El-Wady et al., 2002 and Fathy et al., 2005). 
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Table (8): Effect of pre and post-harvest treatments on total sugar 

(mg/100g) at the beginning  of storage and at different 

period  of storage 2, 4 and 6 months during 2007 and 2008. 

 

Treatments 

Total sugar 

0 time 
Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 2007 2008 

control 1.75 1.69 1.79 2.10 2.03 2.06 2.30 2.56 

Spray plants with mint oil (4 

ml/L) 
1.63 1.73 1.84 1.79 1.81 1.81 2.14 2.15 

Spray plants with mint oil (6 

ml/L) 
1.74 1.12 1.82 1.63 1.93 1.96 2.13 2.14 

Spray plants with caraway oil 

(4 ml/L) 
1.83 1.51 2.08 1.74 2.31 1.91 2.35 2.20 

Spray plants with caraway oil 

(6 ml/L) 
1.70 1.37 1.89 1.55 1.95 1.97 2.29 2.09 

Spray plants with garlic oil (4 

ml/L) 
1.43 1.48 1.98 1.49 1.92 1.83 2.21 1.98 

Spray plants with garlic oil (6 

ml/L) 
1.73 1.75 1.94 1.91 2.17 1.80 2.06 2.07 

Dipping tubers in mint oil (4 

ml/L) 
1.75 1.75 1.64 1.84 1.86 1.67 1.91 2.44 

Dipping tubers in mint oil (6 

ml/L) 
1.75 1.75 1.79 1.70 2.19 1.81 2.31 2.70 

Dipping tubers in caraway oil 

(4 ml/L) 
1.75 1.69 1.12 1.96 1.86 1.44 2.16 1.86 

Dipping tubers in caraway oil 

(6 ml/L) 
1.75 1.69 1.77 1.71 1.82 1.14 2.07 1.95 

Dipping tubers in garlic oil (4 

ml/L) 
1.75 1.69 1.81 1.58 1.23 2.00 2.12 1.92 

Dipping tubers in garlic oil (6 

ml/L) 
1.75 1.69 1.52 1.45 1.61 1.59 1.83 1.80 

Dipping tubers in hydrogen 

peroxide 0.5% 
1.75 1.69 1.49 1.58 1.64 1.76 1.88 1.96 

Dipping tubers in hydrogen 

peroxide 1% 
1.75 1.69 1.75 1.73 1.48 1.83 2.07 2.29 

Dipping tubers in salicylic 

acid 800 ppm 
1.75 1.69 1.95 1.26 1.75 1.63 2.17 2.09 

Dipping tubers in salicylic 

acid 1000ppm 
1.75 1.69 1.46 1.19 1.89 1.47 1.78 1.94 

Dipping tubers in 

Paclopetrazol 250 ppm 
1.75 1.69 1.89 1.33 1.70 1.82 1.86 1.94 

L.S.D. at  5% NS NS 0.58 0.72 .070 0.56 0.71 0.59 
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Table (9): Effect of pre and post-harvest treatments on reducing sugar 

(mg/100g) at the beginning of storage and at different period  

of storage 2, 4 and 6 months during 2007 and 2008.  

 
Treatments 

Reducing sugar 

0 time 
Period  in months 

2 4 6 
2007 2008 2007 2008 2007 2008 2007 2008 

control 0.87 0.97 0.88 1.15 1.72 1.72 1.87 2.05 
Spray plants with mint oil (4 
ml/L) 

0.71 1.08 1.11 1.17 1.76 1.82 2.06 2.26 

Spray plants with mint oil (6 
ml/L) 

0.73 0.74 1.21 1.38 1.25 1.41 1.45 2.17 

Spray plants with caraway oil 
(4 ml/L) 

0.74 0.73 0.87 1.12 1.61 1.75 1.66 1.89 

Spray plants with caraway oil 
(6 ml/L) 

0.75 0.97 0.94 0.96 1.38 1.67 1.68 1.86 

Spray plants with garlic oil (4 
ml/L) 

1.07 1.08 1.21 1.22 1.61 1.62 1.74 1.96 

Spray plants with garlic oil (6 
ml/L) 

1.19 1.25 1.32 1.50 1.71 1.91 1.97 2.01 

Dipping tubers in mint oil (4 
ml/L) 

0.87 0.97 1.36 1.44 1.74 1.92 1.85 1.89 

Dipping tubers in mint oil (6 
ml/L) 

0.87 0.97 1.38 1.45 1.98 1.88 1.81 2.05 

Dipping tubers in caraway oil 
(4 ml/L) 

0.87 0.97 1.47 1.53 1.83 1.80 1.88 1.93 

Dipping tubers in caraway oil 
(6 ml/L) 

0.87 0.97 1.21 1.41 1.74 1.89 1.82 1.94 

Dipping tubers in garlic oil (4 
ml/L) 

0.87 0.97 1.25 1.20 1.71 1.83 2.04 1.97 

Dipping tubers in garlic oil (6 
ml/L) 

0.87 0.97 0.88 0.97 1.05 1.23 1.75 1.78 

Dipping tubers in hydrogen 
peroxide 0.5% 

0.87 0.97 0.94 0.93 1.36 1.32 1.54 1.63 

Dipping tubers in hydrogen 
peroxide 1% 

0.87 0.97 0.96 0.98 1.19 1.08 1.71 1.74 

Dipping tubers in salicylic 
acid 800 ppm  

0.87 0.97 1.03 1.20 1.17 1.10 1.37 1.49 

Dipping tubers in salicylic 
acid 1000ppm 

0.87 0.97 0.92 1.15 1.23 0.90 1.14 1.36 

Dipping tubers in 
Paclopetrazol 250 ppm 

0.87 0.97 0.88 1.50 1.39 1.13 1.46 1.54 

L.S.D. at  5%       Ns Ns 0.28 0.32 0.24 0.27 0.28 0.36 

 

b-Total carbohydrate:- 
Table (10) shows decreased in total carbohydrate throughout the 

whole period of storage. Meanwhile, immersed of tuber in essential oil with 
higher concentration delayed decrease of total carbohydrate at the end of 
storage period. In contrary, control treatment which shows dramatically 
degradation and depletion in its tubers carbohydrate and other bioconstituent 
could be explained based on the harmful and degradable effects of high 
temperature oxidative stress.  Such case might induce generation of elevated 
toxic level of oxygen radicals (Bowler et al., 1992 and Cakmac and 
Marschner, 1992 ; Rojas , et al., 2000) within stressed tissues. Thereby, 
degraded the cell membranes and allowed more O2 diffusion, raised 
respiration rate and sugars depletion (Daniels et al., 1996 and Vans and 
Hartman, 1987) in the same time Davies (1990), Trevanion and Kruger (1991) 
indicated that essential oils and/or their basic constituents slowing down the 
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activity of carbohydrates and protein breakdown associated enzymatic 
systems as well as respiration and energy metabolism enzymes. 

Understanding of ambient high temperature storage condition as a 
stressful factor, induce more serious internal oxidative stress, generation of 
elevated level of degradable and toxic reactive oxygen species (ROS) (O-2, 
OH- and H2O2) (Cakmak and Marschner, 1992 and Bowler et al., 1992; 
Jinxin et al., 1999 and Rojas et al., 2000). Probably as an actual factor 
beyond all potato storage problems (Rojas et al., 2000).  

Finally, it could be concluded that dipping potato tuber twice with 
emulsion of garlic oil with 6ml/L and salicylic acid 1000 ppm were high 
effective on reduction of sprouting, weight loss and damage also two 
treatments were considered the best quality compare with other treatments.  

Table (10): Effect of pre and post-harvest treatments on total 

carbohydrates (%) of tubers at  first storage and different 

period storage 2, 4 and 6 months during 2007 and 2008.  
 

Treatments 
Total  carbohydrate (%) 

0 time 
Period  in months 

2 4 6 

2007 2008 2007 2008 2007 2008 2007 2008 

control 24.80 23.17 21.18 19.63 20.98 19.19 18.08 18.75 

Spray plants with mint oil 
(4 ml/L) 

25.24 23.34 24.37 20.52 23.67 19.74 19.88 18.16 

Spray plants with mint oil 
(6 ml/L) 

23.35 23.57 22.55 21.56 20.91 18.18 17.67 16.37 

Spray plants with caraway 
oil (4 ml/L) 

26.45 22.51 21.51 20.12 19.31 18.30 18.04 17.82 

Spray plants with caraway 
oil (6 ml/L) 

26.64 22.04 24.50 18.08 19.49 19.64 18.00 17.72 

Spray plants with garlic oil 
(4 ml/L) 

25.78 23.83 22.54 18.93 18.71 18.56 18.03 17.13 

Spray plants with garlic oil 
(6 ml/L) 

25.00 24.11 25.00 20.68 18.64 19.14 18.20 19.27 

Dipping tubers in mint oil 
(4 ml/L) 

24.80 23.17 21.88 21.40 21.03 18.16 18.47 19.67 

Dipping tubers in mint oil 
(6 ml/L) 

24.80 23.17 24.07 23.18 23.38 20.83 21.88 18.55 

Dipping tubers in caraway 
oil (4 ml/L) 

24.80 23.17 24.35 20.67 23.39 20.46 18.77 18.16 

Dipping tubers in caraway 
oil (6 ml/L) 

24.80 23.17 23.08 21.62 22.69 20.63 22.12 20.08 

Dipping tubers in garlic oil 
(4 ml/L) 

24.80 23.17 24.03 20.17 20.47 20.61 18.14 19.23 

Dipping tubers in garlic oil 
(6 ml/L) 

24.80 23.17 24.14 22.58 22.82 21.19 21.11 19.27 

Dipping tubers in 
hydrogen peroxide 0.5% 

24.80 23.17 24.14 22.36 22.22 19.96 20.79 18.94 

Dipping tubers in 
hydrogen peroxide 1% 

24.80 23.17 21.54 21.00 20.62 20.43 20.74 18.37 

Dipping tubers in salicylic 
acid 800 ppm  

24.80 23.17 24.18 19.06 21.71 18.81 19.02 18.03 

Dipping tubers in salicylic 
acid 1000ppm 

24.80 23.17 23.71 21.10 22.58 19.82 21.54 19.33 

Dipping tubers in 
Paclopetrazol 250 ppm 

24.80 23.17 23.87 19.59 22.06 20.02 20.56 19.17 

L.S.D. at  5%       NS NS NS Ns NS NS 2.84 2.97 
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 :لبعض محاصيل الخضر  تأثير معاملات ما قبل وبعد الحصاد على القدرة التخزينية

تحاات واارو   تاااثير معاااملات مااا قباال وبعااد الحصاااد علااى القاادرة التخزينيااة  للب ااا   -1

  الغرفة.

  همت عبدالل ي  البيومى و سمير  ه العفيفى ،هاله عبد الغفار السيد 
 .عة المنصورةجام –كلية الزراعة  - قسم الخضر والزينة

 

 ( بمزرعة تجارب 6002-6002( و)6002-6002أجريت تجربتان حقليتان خلال الموسم الشتوى لعامى )
رةوم (  -نعنةا  -المنصورة محافظة الدقهلية لدراسةة تةيرير اسةتخدام الزيةوت الع ريةة ) ةراويةةبالقرب من مدينة 

أةسةيد الهيةدروجين وبةلةوبترازول علةى القةدرة إلى جانب بعض المعاملات الآخةرى وىةى سلسةيلس أسةيد وفةو  
  مييةةةفةةى تربةةة  تةةم زراعتهةةاالتخزينيةةة والصةةاات التخزينيةةة والصةةاات الةيمياديةةة علةةى درنةةات صةةن  أسةةبونتا 

    -:ةالتاليوإجراء المعاملات السابقة عليها وةانت النتادج 
  ن مل/لتر أفضل المعاملات معنوياً فةى تقليةل الاقةد فةى الةوز 2أن استخدام زيت الروم بترةيزالنتادج أوضحت

 .التزريعنسبة المدوية الوالتال  و
  أن نسبة المادة الجافة والمواد الصلبة الذادبة والسةريات الةلية والمختزلةة تزيةد بزيةادة ت النتادج وضحأةما

 اسةتخدامنت أفضل النتادج عند وةا الةربوىيدرات و  ول الاترة التخزينية وعلى العةس من ذلس فيتامين ج
 .0وفو  أةسيد الهيدروجين فى المليون جزء0000مل/لتر ويليه سلسليس أسيد بترةيز  2زيت الروم 
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