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ABSTRACT 

 
This study was conducted during the years of 2007, 2008 and 2009 in the 

Laboratory of the Department of Horticulture, Faculty of Agriculture, Suez Canal 
University, Ismalia, Egypt. This experiment was carried out to study the effect of seed 
priming under low temperature on seed germination, seedling growth and chemical 
constituents of sweet corn.  

Seed priming of sweet corn seeds in mannitol or PEG at 25 oC recorded 
maximum values of germination percentage, fresh and dry weight/seedling and gave 
the tallest seedling, whereas seed priming in KNO3 at 25 oC gave the earliest 
germination and more uniformity of germination in both seasons. Seed priming in 
KNO3 at 10 oC increased contents of total carbohydrate, total phenol and amylase 
enzyme in seedling, whereas seed priming in mannitol at 10 oC increased peroxidase 
enzyme. 
Keywords: Sweet corn, seed priming, low temperature, germination percentage, 

seedling growth. 

 
INTRODUCTION 

 
Sweet corn ( Zea mays var. rugosa) is a herbaceous  annual. Seed 

priming as a presowing treatment in which seeds are soaked in a osmotic 
solution  that allows them to imbibe  water and go through the first stages of 
germination, but dose  not permit radical protrusion  through the seed coat. 
The seeds then can be dried to their original  moisture contents and stored or 
planted via conventional  technique (Heydecker, 1973). 

In cold, wet soils the intervals between planting and emergence of 
the seedling is critical to stand establishment and eventual yield. If this 
interval is long, seeds and seedlings may be killed by soil pathogens. 
Moreover, long- term pre- emergence exposure to low temperature reduces 
seedling growth after emergence (Meidema, 1982). Cold, wet soils are even 
more determined to germination and emergence if poor-quality seed is 
planted ( Erwin, 1934). 

Sweet corn is planted early because early planting increased yield/ 
plant   ( Chon and Obendrof, 1972), price  per unit of product and  efficiency 
in use of processing plants. 

To meet the demands of early markets, the sweet corn sees are 
often planted in many areas in soils cooler than 10 oC (Sabata et al.1987). 
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Corn inbreeds are planted when mean soil temperature is 10 oC and lower 
are often injured by cold water imbibitional stress ( Chon and  Obendrof, 
1978). 

For improving germination rate and seedling growth of sweet corn 
seeds would be primed under low temperature conditions by using seed 
priming, i.e., mannitol, KNO3, PEG, MgSO4  , CaCl2  and KH2PO4. 

Bodsworth and Bewley (1981) found that polyethylene glycol (PEG) 
6000 promoted seed germination of  two field  corn cultivars when 
germinated at 10 oC. Osmoconditianing  with PEG at 35 oC increased 
seedling length  of maize, whereas decreased of dry weight ( Seong et al., 
1986). Soaking seeds of sweet corn in PEG (6000)  or in moist  vermiculate ( 
hydration)  for 24 h at 25 oC improved  emergence percentage , reduced 
mean emergence time and uniformity of emergence  compared with non  
primed  sweet  corn ( Sung and Change, 1993). 

The objective of this work was to improve emergence and seedling 
growth of sweet corn under   cool conditions by using seed priming. 

 
MATERIALS AND METHODES 

 
 To assess the priming effects on germination parameters of sweet 
corn (Zea mays var. rugosa) cultivar Merecure, the study has been 
conducted during the years of 2007, 2008 and 2009 in the Laboratory  
condition of the Department of Horticulture, Faculty of Agriculture, Suez 
Canal University, Ismalia, Egypt.   This experiment was designed to study the 
effect of seed priming on germination behavior and seedling growth of sweet 
corn under different low temperature degree in the laboratory. 
           Seed priming was done as follows: seeds (100 g each) were primed in 
eight aerated flasks in different priming agents. Treatments were applied at -
1.0 Mega Pascal (MPa) of (1) PEG 6000, (2) mannitol, (3) KNO3, (4) MgSO4, 
(5) CaCl2, or (6) KH2PO4 plus (7) without priming to serve as control. Thiram 
was added at 0.2% to each flask to prevent fungal growth during the 
treatment (Zbitnew, 1984). Where, -1MPa of PEG 6000 was calculated 
according to (Michel and Kaufmann 1973)  
              The flasks were kept in a laboratory at 25°C ± 2 for 144 hours. At the 
end of priming treatment, the seeds were spread on dry blotters on the 
laboratory bench. A portable dryer was positioned to maintain a stream of 
drying air above the seeds, at 25 to 30°C temperature. The blower was left on 
for 6 hours, and the seeds were left overnight on the bench to dry down to a 
moisture content of 6-7%. Seeds were stored in paper envelopes at 
laboratory conditions of 25 ± 3°C until the seed were used in the experiments.  
             Osmotic potential of the priming solutions was calculated according 
to Van’t Hof expression: 
ψ = - m • i • R • T 
Where ψ is the Osmotic potential, m is the molality, i is the number of 
dissociating ions, R is the gas constant and T is the temperature in Kelvin 
(273 + °C) (Lang 1967).   
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Laboratory experiments: 
                 Laboratory germination tests were done on four replications of 100 
seeds each. Seeds were sown on rolled filter paper and  placed in plastic 
boxes which kept during the germination period in separate germination 
cabinet at different four temperature degrees .i.e., (1) 10 oC, (2) 15 oC, (3) 20 
oC and (4) 25 oC, 
              This experiment included 36 treatments which were the combination 
between 9 seed priming treatments and four temperature degrees. These 
treatments were arranged in a randomized complete block design with four 
replicates for each treatment. 
Data recorded: 
I- Seed germination measurements: 
1-Germination percentage (GP %): It was measured according to the ISTA 
rules (ISTA, 1999). 
2- Mean time to germination in days (MGT): It was calculated according to 
the formula MGT=Σ nd/N where n is the number of germinated seed on each 
day, the number of days from the beginning of the test, and N the total 
number of germinated seeds (Edwards and Sundstrom, 1987). 
3- Coefficient of velocity: It was calculated according to the formula 
Coefficient of velocity = 1/ MGT X 100 where MGT is mean time to 
germination in days (Edwards and Sundstrom, 1987). 
4- Germination performance index (GPI): It was calculated according to the 
formula  
GPI= GP/MGT  
where GP is germination percentage and MGT is mean time to germination in 
days (Pill and Fieldhouse, 1982) 
5-Time to reach 50% germination (T50), days required to 50% 
germination: It was calculated according to the following formula of Coolbear 
et al. (1984) modified by Farooq et al. (2005): 

  

 
6-Uniformity of germination, the time in days occurring between 25% and 
75% of germination (T75-T25). 
II- Seedling growth measurements: 
1- Seedling length (cm).  
2- Seedling fresh weight (mg): It was measured on ten seedlings randomly 
taken from each replicate, weighed, and the average fresh weight per 
seedling was calculated. 
3- Seedling dry weight (mg): The same seedlings taken for the 
determination of fresh weight were used to measure dry weight. They were 
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oven-dried at 70ºC until constant weight was reached. The average weight 
per dried seedling was calculated.  
III- Seedling enzymatic activity: 
1- Amylase activity: It was measured according to the method described by 
Bernfeld (1955). 
2- Peroxidase activity:  It was determined according to the method 
described by Vetter (I958).  
IV- Chemical constituents of seedling:  
1- Total carbohydrates: It was estimated according to the method described 
by Dubois et al.,(1956).  
2- Total phenols: It was estimated according to the method described by 
Kâhkônen et al.  (1999 ) and Singleton and Rossi (I965). 
 Statistical analysis: The treatments mean were compared using the 
Duncan Multiple Range test as published by Duncan (1965). 

 

RESULTS AND DISCUSSION 
 

1- Germination measurements  
  Concerning the effect of low temperature on germination 
measurements, data  in Tables 1 and 2 show that germination  percentage  
(GP%), germination performance  index and coefficient of velocity 
significantly were  increased with increasing germination temperature with no 
significant differences with 20 oC with respect to GP%, whereas mean 
germination  time  ( MGT), uniformity germination and T50 % significantly 
were  decreased with increasing germination temperature up to 25 oC in both 
seasons. This means that, germination sweet corn seeds at 25 oC recorded 
maximum values of GP %, GPI and coefficient of velocity, whereas recorded 
minimum values of MGT, uniformity of germination and T50 %. 
 

Table (1). Effect of low temperature and seed priming treatment on 
germination percentage (GP %), mean germination time 
(MGT) (days) and germination performance index (GPI) of 
sweet corn seeds under laboratory conditions during 
2008 and 2009 seasons. 

      Characters 
 
Treatments 

GP % MGT  (days) GPI 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

Effect of low temperature 

10 °C 70.29 68.43 7.30 7.76 12.47 12.37 

15 °C 78.71 76.67 4.60 3.53 19.57 19.61 

20 °C 85.86 84.14 3.31 3.20 27.74 28.14 

25 °C 86.29 84.29 2.83 2.73 31.85 32.34 

L.S.D 0.05 0.62 0.63 0.06 0.06 0.05 0.05 

Effect of priming agents 

Control 68.00 66.25 9.38 7.85 11.26 11.19 

PEG 84.50 82.50 3.35 3.24 27.17 27.41 

Mannitol 86.25 84.50 3.39 3.29 27.99 28.40 

KNO3 83.25 81.75 3.14 3.04 29.27 29.73 

MgSO4 78.50 76.50 4.46 4.11 19.05 19.16 

CaCl2 80.50 78.42 3.48 3.61 25.63 25.94 

KH2PO4 81.00 78.75 4.37 5.03 19.99 19.97 

L.S.D 0.05 0.82 0.84 0.08 0.07 0.07 0.06 
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Table (2). Effect of low temperature and seed priming treatment on 
coefficient of velocity, uniformity of germination and T50 
% of sweet corn seeds in the laboratory during 2008 and 
2009 seasons. 

    Characters 
 
Treatments 

Coefficient of velocity Uniformity of 
germination 

T50 % 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

Effect of low temperature 

10 °C 17.16 17.48 6.21 6.12 7.48 7.38 

15 °C 24.32 24.99 4.24 4.18 5.36 5.26 

20 °C 32.10 33.32 3.39 3.29 3.88 3.78 

25 °C 36.58 38.07 2.86 2.75 3.61 3.51 

L.S.D 0.05 0.06 0.06 0.10 0.04 0.05 0.05 

Effect of priming agents 

Control 15.19 15.49 7.48 7.46 8.73 8.62 

PEG 31.50 32.63 3.25 3.15 3.92 3.82 

Mannitol 31.96 33.16 3.06 2.97 3.67 3.57 

KNO3 34.45 35.83 3.25 3.14 3.95 3.84 

MgSO4 24.01 24.67 4.13 4.03 5.44 5.33 

CaCl2 31.29 32.44 3.50 3.40 4.75 4.66 

KH2PO4 24.39 25.05 4.56 4.46 5.13 5.03 

L.S.D 0.05 0.07 0.07 0.13 0.06 0.07 0.06 

 
As for the effect of  seed priming  treatments, the obtained results in  

Tables 1 and 2 show that seed primed in mannitol  gave the maximum values 
of GP% and minimum values of uniformity of germination  and T50 , whereas  
seed priming in KNO3 gave the maximum values of coefficient  of velocity 
and GPI and minimum values of MGT in both seasons. 
 Faster emergence rate after osmopriming may be explained by an 
increased rate of cell division in the root tips (Bose and Mishara, 1992). The 
beneficial aspects of priming are primarily due to preenlargement of the  
embryo  ( Khan, 1992) and improvement of germination rate ( Gray and 
Steckie, 1997). The earlier and better germination is associated with 
increased metabolic activities in the osmoprimed seeds ( Lui et al., 1986). 

 The effect of interaction on germination measurements are 
presented in Tables 3 and 4. the obtained results show that maximum GP% 
was observed in seeds  osmoprimed with mannitol or PEG when  germinated 
at 25 oC, minimum MGT, uniformity of germination and T50 were observed  in 
seeds osmoprimed with KNO3 under low temperature (25 oC) in both 
seasons. Maximum GPT was noted in seeds osmoprimed in KNO3 when 
germinated at 25 oC. These results agree with those reported by Bodswarth  
and Bewley (1981) and Sung and Change (1993) on sweet corn. 
2- Seedling growth 
  Concerning the effect of low temperature on seedling growth,  
presented data  in Table 5 indicate that seedling length, fresh and dry weight 
were  significantly  increased with increasing low temperature  up to 25 oC 
.This means that germination of seeds at 25 oC was the best treatment for 
enhancing  seedling length, fresh and dry weight of seedling in both seasons. 
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Table (3). Effect of the interaction between low temperature and seed 
priming treatment on germination percentage (GP %), mean 
germination time (MGT) (days) and germination performance 
index (GPI) of sweet corn seeds under laboratory conditions 
during 2008 and 2009 seasons. 

 
Low 
temperature 

 
Priming 

GP% MGT) (days) GPI 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

10 °C Control 51.00 50.00 19.23 19.13 2.65 2.61 

 PEG 74.00 72.00 4.62 4.51 16.02 15.96 

 Mannitol 79.00 77.00 4.98 4.87 15.86 15.81 

 KNO3 73.00 71.00 4.58 4.47 15.94 15.88 

 MgSO4 70.00 68.00 6.34 6.23 11.04 10.91 

 CaCl2 72.00 70.00 5.21 5.13 13.82 13.65 

 KH2PO4 73.00 71.00 6.11 6.05 11.95 11.74 

15 °C Control 61.00 59.00 9.18 9.09 6.64 6.49 

 PEG 83.00 81.00 3.44 3.35 24.13 24.18 

 Mannitol 84.00 82.00 3.52 3.43 23.86 23.91 

 KNO3 82.00 80.00 3.33 3.21 24.62 24.92 

 MgSO4 79.00 77.00 4.62 4.51 17.10 17.07 

 CaCl2 80.00 78.00 3.52 3.42 22.73 22.81 

 KH2PO4 82.00 80.00 4.58 4.47 17.90 17.89 

20 °C Control 80.00 78.00 5.12 5.03 15.63 15.51 

 PEG 90.00 88.00 2.74 2.63 32.85 33.46 

 Mannitol 90.00 89.00 2.68 2.57 33.58 34.24 

 KNO3 89.00 87.00 2.42 2.31 36.78 37.66 

 MgSO4 83.00 81.00 3.78 3.67 21.96 22.07 

 CaCl2 84.00 82.00 2.76 2.65 30.43 30.94 

 KH2PO4 85.00 82.00 3.66 3.55 23.22 23.10 

25 °C Control 80.00 78.00 3.98 3.87 20.10 20.16 

 PEG 91.00 89.00 2.58 2.47 35.66 36.03 

 Mannitol 92.00 90.00 2.38 2.27 38.66 39.65 

 KNO3 89.00 87.00 2.24 2.15 39.73 40.47 

 MgSO4 82.00 80.00 3.11 3.01 26.37 26.58 

 CaCl2 86.00 84.00 2.42 2.31 35.54 36.36 

 KH2PO4 84.00 82.00 3.12 3.02 26.92 27.15 

L.S.D0.05  1.71 1.76 0.16 0.15 0.14 0.13 

 
These results may be due to that low temperature at 25 oC recorded 

maximum germination rate and speed, earlier germination and more 
uniformity of germination (Table 1 and 2) 
 With respect to the effect of  seed priming , the obtained results in  
Table 5 illustrate that   the tallest  seedling and the maximum  values of fresh 
and dry weight of seedlings were observed in seeds osmoprimed with 
mannitol  followed by PEG in both seasons. 

These results may be due to that mannitol recorded earlier 
germination and more uniformity of germination (Table 1 and 2) 

The effects of interaction on seedling growth are presented in Table 
6. The obtained results show that seed priming in mannitol or in PEG when 
germinated at 25 oC gave the tallest seedling and recorded the maximum 
fresh and dry weight of seedling in both seasons. 

These results   coincided with those reported by Seong et al. (1986) 
on sweet corn. 
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Table (4). Effect of the interaction between low temperature and seed 
priming treatment on coefficient of velocity, uniformity of 
germination and T50 % of sweet corn seeds under 
laboratory conditions during 2008 and 2009 seasons. 

 
Low 
temperature 

 
Priming 

Coefficient of 
velocity 

Uniformity of 
germination 

T50 % 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

10 °C Control 5.20 5.23 13.50 13.42 16.22 16.11 
 PEG 21.65 22.17 5.00 4.91 5.22 5.12 
 Mannitol 20.08 20.53 4.50 4.41 5.18 5.07 
 KNO3 21.83 22.37 4.75 4.64 5.66 5.55 
 MgSO4 15.77 16.05 5.00 4.91 7.00 6.91 
 CaCl2 19.19 19.49 4.50 4.42 6.35 6.24 
 KH2PO4 16.37 16.53 6.25 6.14 6.75 6.66 
15 °C Control 10.89 11.00 7.75 7.65 9.25 9.14 
 PEG 29.07 29.85 3.00 2.91 4.00 3.92 
 Mannitol 28.41 29.15 3.00 2.92 3.75 3.65 
 KNO3 30.00 31.15 3.25 3.14 4.25 4.13 
 MgSO4 21.65 22.17 4.25 4.14 5.75 5.64 
 CaCl2 28.41 29.24 3.75 3.64 5.00 4.91 
 KH2PO4 21.83 22.37 5.00 4.91 5.50 5.41 
20 °C Control 19.53 19.88 5.25 5.14 4.75 4.67 
 PEG 36.50 38.02 2.75 2.64 3.33 3.23 
 Mannitol 37.31 38.91 2.50 2.41 3.00 2.91 
 KNO3 41.32 43.29 2.75 2.64 3.12 3.02 
 MgSO4 26.46 27.25 3.75 3.64 4.66 4.56 
 CaCl2 36.23 37.73 3.00 2.91 4.00 3.91 
 KH2PO4 27.32 28.17 3.75 3.64 4.25 4.15 
25 °C Control 25.13 25.84 3.75 3.64 4.66 4.55 
 PEG 38.76 40.49 2.25 2.14 3.11 3.01 
 Mannitol 42.02 44.05 2.25 2.14 2.75 2.64 
 KNO3 44.64 46.51 2.25 2.15 2.78 2.67 
 MgSO4 32.15 33.22 3.50 3.42 4.33 4.22 
 CaCl2 41.32 43.29 2.75 2.63 3.66 3.57 
 KH2PO4 32.05 33.11 3.25 3.13 4.00 3.91 
L.S.D0.05  0.15 0.15 0.27 0.21 0.13 0.13 

 
Table (5). Effect of low temperature and seed priming treatment on 

seedling length (cm), fresh weight (gm) and dry weight 
(gm) of sweet corn seeds under laboratory conditions 
during 2008 and 2009 seasons. 

     Characters 
 
Treatments 

Seedling length (cm) Fresh weight (gm) Dry weight (gm) 
First 

season 
Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

Effect of low temperature 
10 °C 18.95 18.86 0.849 0.845 0.064 0.061 
15 °C 19.96 19.87 0.948 0.937 0.071 0.069 
20 °C 21.46 21.38 0.996 0.992 0.074 0.072 
25 °C 21.90 21.82 1.047 1.041 0.078 0.076 
L.S.D 0.05 0.08 0.05 0.005 0.004 0.001 0.001 

Effect of priming agents 
Control 17.10 17.02 0.756 0.750 0.057 0.054 
PEG 21.50 21.41 1.079 1.068 0.080 0.078 
Mannitol 21.50 21.42 1.106 1.097 0.083 0.081 
KNO3 21.28 21.19 0.975 0.971 0.074 0.072 
MgSO4 20.98 20.89 0.903 0.899 0.067 0.065 
CaCl2 20.70 20.62 1.008 1.002 0.075 0.073 
KH2PO4 20.90 20.82 0.893 0.888 0.067 0.065 
L.S.D 0.05 0.11 0.07 0.006 0.006 0.002 0.002 

 



El-Saifi, S. K. et al. 

 178 

Table (6). Effect of the interaction between low temperature and seed 
priming treatment on seedling length, fresh weight and 
dry weight of sweet corn seeds under laboratory 
conditions during 2008 and 2009 seasons. 

 
Low 
temperature    

 
Priming 

Seedling length (cm) Fresh weight (gm) Dry weight (gm) 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

10 °C Control 12.20 12.10 0.650 0.645 0.049 0.043 

 PEG 20.50 20.41 0.950 0.947 0.071 0.069 

 Mannitol 20.30 20.22 0.940 0.938 0.070 0.068 

 KNO3 20.00 19.91 0.900 0.897 0.067 0.065 

 MgSO4 20.00 19.92 0.830 0.827 0.062 0.060 

 CaCl2 19.70 19.62 0.870 0.865 0.065 0.062 

 KH2PO4 19.90 19.81 0.800 0.795 0.061 0.059 

15 °C Control 15.40 15.31 0.725 0.719 0.054 0.052 

 PEG 21.20 21.11 1.080 1.050 0.080 0.078 

 Mannitol 21.30 21.21 1.090 1.070 0.081 0.079 

 KNO3 21.00 21.91 0.950 0.943 0.077 0.075 

 MgSO4 20.50 20.41 0.900 0.098 0.067 0.065 

 CaCl2 20.10 20.00 1.000 0.991 0.075 0.073 

 KH2PO4 20.20 20.11 0.890 0.887 0.066 0.063 

20 °C Control 19.80 19.71 0.800 0.795 0.060 0.058 

 PEG 22.00 21.91 1.092 1.089 0.081 0.079 

 Mannitol 22.00 21.92 1.190 1.181 0.089 0.087 

 KNO3 21.90 21.82 1.000 0.997 0.075 0.073 

 MgSO4 21.50 21.42 0.913 0.908 0.068 0.066 

 CaCl2 21.30 21.23 1.050 1.047 0.078 0.076 

 KH2PO4 21.70 21.63 0.930 0.926 0.069 0.067 

25 °C Control 21.00 20.97 0.850 0.843 0.063 0.061 

 PEG 22.30 22.22 1.195 1.187 0.089 0.087 

 Mannitol 22.40 22.31 1.205 1.199 0.090 0.088 

 KNO3 22.20 22.11 1.050 1.045 0.078 0.076 

 MgSO4 21.90 21.81 0.968 0.963 0.072 0.070 

 CaCl2 21.70 21.62 1.110 1.105 0.083 0.081 

 KH2PO4 21.80 21.71 0.950 0.945 0.071 0.069 

L.S.D0.05  0.23 0.14 0.01 0.01 0.01 0.004 

 
3- Chemical constituents of seedling 
  As for the effect of low temperature , the obtained results in Table 7 
illustrate that, germination  of seeds  at 10 oC gave the highest values of  total 
carbohydrate and total phenol in seedling of sweet corn, whereas at 25 oC  
gave the highest values of amylase and peroxidase enzymes in seeds in both 
seasons. 
  The effect of seed priming on chemical constituents of germinated 
seeds are presented in Table (7). The obtained results in Table 7  indicate  
that seed priming  in KNO3 increased contents of total carbohydrate , total 
phenol and amylase enzyme in seedling, whereas mannitol increased content 
of peroxides  enzyme. 

As for the effect of  interaction, presented data  in Table 8 indicate 
that seed priming in KNO3 when germinated at 10 oC increased  contents of 
total carbohydrate, total phenol and amylase enzyme in seedling, whereas 
seed priming in mannitol when germinated at 10oC increased content 
peroxidase enzyme  in both seasons. 
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Table (7). Effect of low temperature and seed priming treatment on total 
carbohydrate, total phenol, amylase and peroxidase of 
sweet corn seeds under laboratory conditions during 
2008 and 2009 seasons. 

   Characters 
 
 
Treatments 

Total 
carbohydrate 

(% FW) 

Total phenol 
(mg (GA)/gm DW) 

Amylase 
(µg 

glucose/min/gm 
FW) 

Peroxidase 
(∆OD 405×103 

min/gm FW) 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

Effect of low temperature 
10 °C 5.86 5.85 6.07 6.07 216.86 214.86 76.00 74.00 
15 °C 5.66 5.66 5.90 5.90 238.43 236.43 91.29 89.30 
20 °C 5.57 5.56 5.67 2.67 261.29 259.29 101.86 99.87 
25 °C 5.52 5.52 5.65 5.65 264.86 262.86 103.43 101.44 
L.S.D 0.05 0.001 0.004 0.001 0.004 0.45 0.44 0.44 0.44 

Effect of priming agents 
Control 4.77 4.77 6.90 6.90 199.50 197.50 78.50 76.50 
PEG 5.72 5.71 5.55 5.54 261.75 259.75 102.25 100.25 
Mannitol 5.81 5.81 5.68 5.68 258.75 256.75 103.50 101.50 
KNO3 5.80 5.79 5.75 5.75 272.00 270.00 100.50 98.50 
MgSO4 5.76 5.75 5.63 5.63 236.00 234.00 92.00 90.00 
CaCl2 5.96 5.96 5.62 5.62 260.25 258.25 89.50 87.50 
KH2PO4 5.76 5.76 5.64 5.64 229.25 227.25 85.75 83.75 
L.S.D 0.05 0.002 0.006 0.002 0.006 0.6 0.58 0.58 0.58 

 

Table (8). Effect of the interaction between low temperature and seed 
priming treatment on total carbohydrate, total phenol, 
amylase and peroxidase of sweet corn seedlings under 
laboratory conditions during 2008 and 2009 seasons.  

Low 
temperature 

Priming 
agents  

Total 
carbohydrate 

(% FW) 

Total phenol 
(mg (GA)/gm 

DW) 

Amylase 
(µg 

lucose/min/gm 
FW) 

Peroxidase 
(∆OD 405×103 

min/gm FW) 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

First 
season 

Second 
season 

10 °C Control 5.03 5.03 7.60 7.60 172 170 52 50 
 PEG 5.94 5.94 5.72 5.72 232 230 87 85 
 Mannitol 5.98 5.98 5.87 5.87 235 233 89 87 
 KNO3 6.01 6.01 5.91 5.91 242 240 87 85 
 MgSO4 5.98 5.98 5.74 5.74 205 203 75 73 
 CaCl2 6.12 6.12 5.83 5.83 234 232 72 70 
 KH2PO4 5.93 5.93 5.80 5.80 198 196 70 68 
15 °C Control 4.83 4.83 7.01 7.01 198 196 75 73 
 PEG 5.71 5.71 5.61 5.61 253 251 102 100 
 Mannitol 5.83 5.83 5.75 5.75 250 248 101 99 
 KNO3 5.81 5.81 5.83 5.83 266 264 100 98 
 MgSO4 5.74 5.74 5.71 5.71 230 228 89 87 
 CaCl2 5.97 5.97 5.70 5.70 252 250 88 86 
 KH2PO4 5.75 5.75 5.72 5.72 220 218 84 82 
20 °C Control 4.59 4.59 6.53 6.53 216 214 95 93 
 PEG 5.59 5.59 5.43 5.43 282 280 111 109 
 Mannitol 5.73 5.73 5.56 5.56 276 274 112 110 
 KNO3 5.68 5.68 5.64 5.64 292 290 109 107 
 MgSO4 5.61 5.61 5.53 5.53 257 255 102 100 
 CaCl2 5.84 5.84 5.48 5.48 279 277 100 98 
 KH2PO4 5.63 5.63 5.51 5.51 252 250 95 93 
25 °C Control 4.63 4.63 6.45 6.45 212 210 92 90 
 PEG 5.62 5.62 5.42 5.42 280 278 109 107 
 Mannitol 5.71 5.71 5.53 5.53 274 272 112 110 
 KNO3 5.68 5.68 5.63 5.63 288 286 106 104 
 MgSO4 5.69 5.69 5.54 5.54 252 250 102 100 
 CaCl2 5.91 5.91 5.47 5.47 276 274 98 96 
 KH2PO4 5.72 5.72 5.52 5.52 247 245 94 92 
L.S.D0.05  0.00004 0.0004 0.31 0.29 0.00003 0.00003 0.29 0.29 
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لمحاولةة لللسحنةةةبال بذةةاالذةةةاوسلرلةةاستلرلنةةةلسب لسحةةالخةةةسو لرلحةةسرستلرلمب   ةةة  ل لل لل للللل لل ل لللل ل ل ل لل ل للل لل لل للللل لل للل ل لل لل لل لللل لل ل للللل ل ل لل للل
لذانس درملمهبئاالرلإبذاا لللل للل لللل ل للللل لل للل
لنةةةةمبسللامةةةة لرل ةةةةب   للل لللل ل لللل لل للل،لحمةةةةدببولمحمةةةةدل ذةةةةسر بمل1ل لل ل لللل ل ل لل لللل ل لللأحمةةةةدللللل ل لمحمةةةةدلمحمةةةةدلمسنةةةة لل،لللل2ل ل ل ل للل ل ل للل ل للل،لللل1ل

لنونالمجمدلحنا ل ل للل ل ل لل ل ل ل،لللسورءل لاحلرلشطوسىللل1ل ل ل ل ل لللل ل ل لل لل ل لل1لللل
لقنملرلذناسباللل1 لللل لللللل لللب لرلزسرع للذالانماعلب لل-ل للل لل ل ل للللل ل لل ل لللل لجامع لقباتلرلنوبسلل-للل لل ل للللللللل لل لم س-لل ل لل
للقنمللل2 للذحوثلسقاوىلرل  سلللل ل ل لللل ل للللل ل ل لمعهدلذحوثلرلذناسبالل-ل لللل للللل ل ل لللل لمسلزلرلذحوثلرلزسرعب لل-لل لل لل ل لللل ل ل للللل لل للرلجبزتلل-ل لل لم س-لل ل لل
 

      بمعمتت        9002  -    9002  ة       9002  –      9002                                 أجريتتم مجمة تت  متتا ب خجتتعرم  تت    تتعم          9002  
                                      مصتر    رربست  ختر ير ماي تعم بلانبتعم  لت   –                  جعمع  قنعة ب ستةي    -  ي                       كلي  ب زرب   بعلاسمع يل  –             قسم ب بسعخيا 

                                                                          ةب خركيتتتم ب كيمتتتعةش ةب ننتتتع  بلانزيمتتت  كتتت  ب تتتورة ب ستتتكري  خ تتتم  تتترة  بجاتتتعر ب  تتتربرة                ستتتلةلا بلانبتتتعم
                                                                                                  ب من فض  ةبةض م ب نخع ج أا خاي ت  بتوةر ب تورة ب ستكري  كت  ب متعنيخة  أة ب بتة   بي لتيا جليكتة  ستج  أ لت  

      بينمتع    2 م    92                                                                           بعم ةكو لا أ    أ ل  ب قيم  لةزا ب  عزج ةب جتع  ة تة  ب بتعرربم ة عصت   نتر ررجت         نسب  بن
                                         بسرع ما بلانبعم ةوبر ما نستب  خمع ت  بلانبتعم    2 م    92                                                    ب خاي   ك  نخربم ب بةخعسيةم  م بلانبعم ك  ررج   ربرة 

                                                                                  بوربر معنةيع م خةش ب بتعرربم متا ب كربةديترربم ةب فينتةلام ب كليت  كمتع بوربر ننتع  بنتزيم   –               ك  ك  ب مةسميا 
            بينمتع بوربر      2 م    00                                                                                  بلاميليز  نتر خاي ت  بتوةر ب تورة ب ستكري  كت  نخترم ب بةخعستيةم  تم بنبعخاتع  نتر ررجت   تربرة 

     2 م    00                                                                 م ب بيرةكسيريز  نر ب خاي   ك  ب معنيخة   م بلانبعم  ل  ررج   ربرة          ننع  بنزي
ل

لقاملذسحلبملرلذحث ل لللللللل للللللل

لنمبسلطهلمحمودلرلع ب  للللللأ.دل/ل للللللللل ل ل ل لل ل لل لل للللب لرلزسرعهللل ل لل ل لللل للجامع لرلمب وسهلل–للل ل ل لل لللل لل للل
للعذداللهلذسدبن لرحمدللللللأ.دل/ل ل للل ل للل للل للللب لرلزسرع للللل ل لل ل لللل لجامع لرلزقازبقلل–للل لل للل لللل لل للل
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