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ABSTRACT  
Good storage and proper conservation aim to preserve the maximum the initial qualities of grains and seeds. The objective of our work 
focuses on the effects of storage on viability and vigor of the seeds of two varieties of durum wheat, stored for 3 years, 2 years and 1 year at 
ambient conditions; temperature between 10 and 36 ° C and a relative humidity of 48 to 83 %. The results show that the storage time is of 
considerable importance in the ability of the seed to germinate and be able to give seedlings. The seeds from recent storage (one and two 
years ) are those that gave better germination and coleoptile lengths and more developed compared to other seed roots ,solute leakage of the 
samples increased with storage time. . Similarly, the topographical tetrazolium test shows differences in the two varietal membranes. Both 
varieties have being the subject of this experiment, respond differently. Thus, Vitron cultivar is far better than Waha and these both for the 
growth kinetics of the coleoptile than roots (after 15 days). In general the rate of deterioration was significantly different between the two 
cultivars. From the above study, it showed that seeds of both cultivars start to show a loss of their viability in a period of 3 years of storage 
at ambient conditions. 
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INTRODUCTION 

 
 Wheat is the world's most widely grown cereal crop and is a major food staple for most of the world [1]. It 
is used primarily in the production of semolina pasta feedstock [2]. 
 Algeria yearly buys more than 5% of world cereal production, [3]. Despite the support and the efforts of the 
state to increase grain production; performance remains insufficient. This weakness production, particularly that 
of wheat is linked to several factors, among them storage. Seed storage in conditions which are able to entirely 
preserve the germination capacity of the seeds is a constant problem in agriculture [4]. However, cereals are 
long-term stored products [5], but if suitable storage conditions are not supplied according to product variety, 
quality and quantity losses increase [6]. These losses are caused by entomological, microbiological and 
environmental factors, resulting in physicochemical and organoleptic changes [7]. 
 Several theories have been proposed to explain the loss in seed viability during storage [4]. Environmental 
temperature and relative humidity are two most important factors influencing the seed viability and longevity 
during the storage [8], even after harvest, the seed is a living organism which continues the metabolic process of 
respiration. Temperature and humidity of grain determine the intensity of the respiration process, when 
temperature increases, respiration rate increases [1]. 
 During storage the quality of grain can be monitored by following a few important parameters such as seed 
germination [9]. The aged seeds are characterized by delayed germination and slow post-germination growth 
[10]. Also the electrolyte leakage, since, the aging of the seed would lead to increase cell membrane 
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permeability; the resulting metabolism related cellular content extravasations would eventually lead to 
decreased seed viability [11]. 
 Another routine test is the test of tetrazolium how can reveal the quality of the seeds by coloring the viable 
embryo in red. 
 This study is part of this theme, aims to reach an estimate of the value of seeds for planting and giving 
impartial information on their quality in commercial transactions, seed viability is a major component of any 
quality assessment. 
 

MATERIAL AND METHODS 
 
Rootstock: 
 The experiments are done at the Plant Breeding Laboratory- Algeria. 
 Two varieties of durum wheat “Triticum durum Desf.” Vitron and Waha formed the basic genetic material. 
Wheat seeds were generously provided by the ITGC station (Technical Institute for Field Crops- Algeria). They 
were stored at laboratory ambient temperature and humidity (10 to 39 ° C and 48 to 83 %) in paper bags to 
ensure the exchanges with the outside environment. 
 The tests were carried out after 1 year, 2 year and 3 years of storage with at least 3 replicates for each 
treatment.Germination was performed in ambient conditions on cotton in dishes Petri. The leaves were collected 
after 14 days for analysis of various parameters. 
 
Germination (%): 
 To determine the germination percentage, random seed samples were tested by subjecting them to favorable 
germination conditions. The average repeating number is 100 seeds for each treatment. The percentage is 
calculated after 4 days of germination formatting [12] by the following formula: 

 
 
Kinetics of growth of seedlings: 
 The growth of the different organs was measured 14 days after the seeds installation on the blotting paper. 
The length of the longest root and shoot of the sheet is expressed in millimeters  
 
Topographical tetrazolium test (TZ test): 
 The tetrazolium test distinguishes between living seeds of those who died; the seed is considered viable 
(itsprouts) when we are in the presence of a full red color of the embryo. The seeds are placed in the tetrazolium 
solution during half an hour to three quarters of an hour at temperatures between 20 and 45 ° and in the dark 
[13]. 
 
Electrolyte leakage: 
 The estimate of electrolyte leak is by measuring the conductivity of the imbibed water of 50 seeds based on 
the soak time [14]. 
 
Statistical Analysis: 
 The experiment was arranged in a completely randomized design, with three independent replicates. Data 
was analyzed by ANOVA and means were compared by the Tukey test at the 95% level of confidence.  
 

RESULTS AND DISCUSSION 
 

Germination (%): 
 The results shown in the figure represent the rate of germination as a function of the age of the seed. 
 The results show that the highest germination rate is that of the Vitron variety with 99% germination, and 
variety Waha saves an average rate of 93% for recent harvest. 
 The work showed that the seeds stored for only one year are often stronger and have a more rapid 
germination .In generally these seeds gave the best result compared to seeds stored for 2 or 3 years.These results 
were confirmed by a statistical analysis that shows a very highly significant difference with P <0.001, for this 
setting. 
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Fig. 1: germination rate for both durum wheat varieties according different years of storage (after four days) (in 

%). 
 
 Several studies [15] on maize and [8] on wheat showed that after storage for one year in sub-optimal 
conditions, the percentage of germination of all samples decreased significantly, also the results of [9] 
emphasized that the germination rate decreases significantly after twelve months storage at a temperature of 30° 
and 40° c in rye. 
 
Growth kinetics: 
 The length of the organs was measured at the level of wheat seeds studied for years of storage. 
 

 
 
Fig. 2: Growth kinetics of shoots according different years of storage (in mm) (Vitron ) . 
 
 The results presented in the figures for Vitron variety showed that the coleoptile recent seed is more 
developed with a maximum length of 169.22 mm , and older seed three years have the lowest long with 110.88 
mm. Similarly to the roots results showed that the roots of the most recent seeds are developed with a maximum 
length of 91.11 mm , and older seed three years recorded the lowest with 85.88 mm length . 
 Mean lengths of shoots increase with time; the same pattern emerges for roots only the values are 
significantly lower compared to the shoots . The results seem to be better for recent seeds than other seed with a 
maximum length of 113mm and the shorter length 74.5 mm. For the results recorded roots appear to be best for 
seeds stored for 1 year for the other seed with a maximum length of 113,22mm. 
 According to our results, the growth of roots and coleoptile is also affected by the duration of storage, the 
latter driving a decrease in growth of aerial parts and root for both varieties studied. [16] found the same results 
in barley, and he concluded that the causes accelerated aging, such as natural aging, down force and a slowdown 
in growth, resulting in a loss of germination capacity. 
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Fig. 3: Growth kinetics of roots according different years of storage (in mm )(Vitron ) . 
 

 
 
Fig. 4: Growth kinetics of shoots according different years of storage (in mm )(Waha) . 
 

 
 
Fig. 5: Growth kinetics of roots according different years of storage (in mm )(Waha ) . 
 
 
 
 
Topographical tetrazolium test (TZ test): 
 The results of the tétrazoliume test are explained in the table below: 
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Age 
Varieties 

1 year 2 years 
3 years 

 

 
Waha 

 

   

 
Vitron 

 

   

 
 The results shows a more or less different coloring for different storage periods studied and even 
differences in color between overhead and underground organs for the same seed. 
 The oldest seed displayed a lighter color than that of recent seed. [17] showed that the method of staining 
with tetrazolium can be used to determine the most damaged parts of the germ, the results show that the root 
meristem is more damaged compared to the meristem for soy elderly seeds and barley. 
 Similar results (slowdown and stop organogenesis and lower meristem activity) were observed 
histologically in sunflower [18] in [16]. 
 
Electrolyte leakage: 
 

 
 
Fig. 6: Effect of storage period on the leakage of electrolytes of both varieties Vitron and Waha. 
 
 The results presented in Figure 4 indicate that in parallel to the drop in the percentage of germination, there 
is an increase in conductivity of the medium as a function of storage time. A statistical analysis (ANOVA) 
indicates an increase in very highly significant electrolyte leakage (P <.0001). 
 The level of seed leachate conductivity can reflect the permeability of the cell membrane system. [19] 
explain this phenomenon (increased electrolyte leakage) in a loss of membrane integrity. These results are 
generally in agreement with those of [11] and [4] obtained with wheat artificially aged in high temperature. It 
has been recognized that seed aging is affected by such factors as temperature and seed moisture content during 
storage [20]. 
 
Conclusion: 
 This study allows to compare the effects of aging in environmental conditions on seed quality. In the light 
of the results obtained wheat caryopses have well supported conservation of one to two years. However, it 
should be noted varietal differences in behavior, which is also found as a result of aging, deterioration observed 
during the aging of three years is more aggressive. Seed viability seems to be better with seeds stored for one 
and two years with a germination rate of more than 90%. We also notice that the electrolyte leaks are relatively 
lower than those of the seed stored for three years. In conclusion, the comparison of results for the two wheat 
varieties has assessed the damage caused during storage at ambient conditions and at the same time, allows us to 
predict the agronomic abilities of these same varieties. 
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