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Abstract: 
Seed ageing is a main problem during storage of seed. Un-suitable storage conditions with 

high moisture and temperature increases seed ageing. A seed of snake cucumber was subjected 

to the accelerated ageing conditions at 45C
◦
±1 and 100% relative humidity for various time 

intervals (0, 3, 7, 12 days), for evaluation of seed vigorisity . However increasing of ageing 

period caused significant increases in seed moisture content (from 7.53% in control to 21.27%), 

electrolytic leakage (from 194.73 in control to 783.30 μs/cm/25 seed) whereas germination 

percentage and seed vigor index was significantly decreased (from 99% at control to 0.0%) and 

(from 14.29 in control to 0.00) respectively after 12 days of accelerated ageing (seeds losing 

viability). Seedling length, fresh & dry weight also decreases with increased ageing period. 
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 انخلاصة:
. انظزوف غُز انًلائًت نهخشٌ يغ ارحفاع فٍ درجاث انحزارة خلال خشٌ انبذورهزو انبذور هى انًشكهت انزئُسُت 

و1± 45 وانزطىبت انُسبُت حؼجم يٍ سزػت هزو انبذور. ػزضج بذور خُار انقثاء انً ظزوف انهزو انًؼجم بذرجت حزارة
◦
 

انبذور. انهزو انًؼجم نبذور خُار انقثاء سبب حاثُزاث يؼُىَت نكم  ُى حُىَتَُىو نخق 12, 7, 3% ونًذة 100ورطىبت َسبُت 

%   7.53يٍ )يىاصفاث الاَباث ويؼذل انًُى انُسبٍ. سَادة يذة انهزو سببج حذود سَادة يؼُىَت فٍ يحخىي انبذور انزطىبٍ 

انً  ةػُذ يؼايهت انسُطز 194.73يٍ  )َضىح الاَىَاث بذلانت انخىصُهُت انكهزبائُت  ( و% 21.27ػُذ يؼايهت انسُطزة انً 

783.30 μs / دنُم حُىَت  ( و%0.0% ػُذ يؼايهت انسُطزة انً 99يٍ )َسبت اَباث انبذور اَخفضج  ( بًُُابذرة  25/سى

)انبذور فقذث حُىَخها(. طىل  خؼًُزَىو يٍ ان 12بؼذ يزور  (0.0ػُذ يؼايهت انسُطزة انً  14.29يٍ )انبذور اَخفض يؼُىَاً 

 .خؼًُزادرة وانىسٌ انطزٌ وانجاف اَضاً اَخفضج يغ سَادة يذة انانب
  

Introduction: 
Temperature and relative humidity together cause rapid decline in seed quality during storage 

[1]. The accelerating ageing test, in which seed is incubated for a short period (a few days) under 

high humidity and high temperature conditions, was first developed by [2] for predicting the 

storability of seed. [3] Concluded that physiological changes in seeds subjected to accelerated 

ageing were largely similar to those during natural ageing except the rate at which they occur.  
During the ageing process, seeds lose their vigor, ability to germinate and ultimately become less 

viable [4]. Ageing is manifested as reduction in germination percentage and those seeds that do 

germinate produce weak seedling [5]. [6] Stated that the accelerated ageing (AA) test consistently 

better than standard germination tests for predicting seed vigor. [7] Suggested that the secondary 

products of lipid peroxidation, such as malondialdehyde, was likely to be involved in the 

breakdown of proteins and nucleic acids through the Amadori and Maillard reactions. However, the 

involvement of lipid peroxidation in seed degradation during storage is still subject to debate [8].  

Seed ageing is generally marked by reduction in Vigor [9], viability, rate and capacity of 

germination [10], increased solute leakage [11] and susceptibility to stresses and reduced tolerance 

for storage under adverse conditions [12]. 
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Such methods provide information on both putative seed storability and on seed vigor; seeds 

able to tolerate this treatment are generally of good germinative quality. Therefore, information 

about the vigor of the seed lots before storage is valuable for producers. 

 The aims of this work was studying the changes in the germination characteristics of snake 

cucumber seeds during accelerated ageing conditions and its relation to seed viability, in order to 

extend. 
 

Materials and Methods: 
Plant material:      

Experiments were performed on a local Iraqi cultivar (Cucumis melo var.flexuoses Naud.). The 

seed materials were obtained directly from the field of Babil governorate in the season of (2012-

2013) Seeds were surface sterilized using 5% sodium hypochlorite solution for 5 minutes and rinsed 

thoroughly in distilled water. The seeds were dried at 25°C for 24 hours in the laboratory. As 

described for pea by [13]. Seed material was stored in dark plastic containers at 5C° until use. 
 

Accelerated ageing treatment: 
Seeds were aged acceleratedly at (45 ±1C°) and 100% relative humidity up-to 12 days. Seeds 

were aged in glass desiccators containing distilled water. The desiccators were covered and 

maintained in an incubator at 45±1ºC for 3, 7 and 12 days. Seeds were taken after 3, 7, and12 days 

of ageing treatments. Moisture content was determined and the seeds were air dried at 25°C until 

their original moisture content (7.3-8.0%) was restored. The seed material was stored at 4°C under 

the dark until use [13]. 
 

Moisture content: 
Moisture content was carried out in an oven at 105±3°C for 72 h using three samples of 4.0 g of 

seeds for each lot. Results were expressed as mean percentages for each lot (fresh weight basis) [6]. 
 

Germination test: 
Germination assays were performed in a germination laboratory. Twenty five seeds for each 

treatment were placed on moistened two-layered germination paper. The papers were watered 

whenever required. They were considered germinated when their radical length was approximately 

2 mm or more. Germination count, seedlings and length were observed after 7th day of sowing [11]. 
 

Electrolyte leakage test: 
Twenty five seeds were weighed and placed in 100 ml beaker containing 30 ml of distilled 

water. Beakers were covered and left undisturbed for overnight. The Elute was collected and the 

final volume was made to 50 mL with distilled water [14].The conductivity measurements were 

expressed in (µs\cm\25 seed). 
 

The germination speed index (GSI): 
The germination speed index (GSI) was calculated as described in the Association of Official 

Seed Analysts [15] by following formula: 
 

 GSI=
                     

                    
      

                     

                    
 

 

Seedling vigor index (SVI): 
Seedling vigor index (SVI) was calculated following modified formula of Abdul-Baki and 

Anderson [16]: 

SVI = [seedling length (cm) × germination percentage]/100 
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Growth analysis: (Relative Growth Rate): 
Seedlings of snake cucumber cultivar were transplanted into plastic trays filled with clean 

sawdust .Water was topped after 3 days of planting, seedlings were harvested from trays. Root and 

shoot were separated, fresh and dry weights were determined [17]. 
 

Statistical test: 
Data were subjected to an analysis of variance, a completely randomized design and L.S.D (least 

significant difference) values were calculated at P 0.05. 
 

Results and discussion: 
Moisture content: 

The results in fig (1) shows significant increases in moisture content after subjected to 

accelerated ageing period from 3 to 12 days compared to control .  Moisture content increases from 

7.53% at control to 21.27% after 12 days of seeds accelerated ageing time. These results are in 

agreement with [18] that exposed okra seeds to accelerated ageing, significantly increased moisture 

content after 3days of ageing period. 

 

 
Fig(1) Effect of accelerated ageing condition on moisture content (%) for snake cucumber seeds L.S.D0.05 = 0.7. 

 

Standard germination test: 
Fig (2) shows the germination percentage of snake cucumber seeds had significant decreased 

with increase accelerated ageing period up to 3 days , the highest value was 99% in control                    

( un aged seeds) compared with 79%, 59% and 0.0 % at 3, 7 and 12 days of accelerated ageing 

period respectively.  

 

Fig (2) Effect of accelerated ageing conditions on germination percentage (%) for snake cucumber seeds.L.S.D0.05 

=1.838. 
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Germination speed index (GSI): 
Germination speed is a direct measure of seed vigor. It may be defined as “number of germinated 

seeds per unit day”. Accelerated ageing also decreased the germination speed of seed material. The 

effects of duration of ageing treatment on seed germination index (GSI) was significantly differ and 

as shows in the figure Fig( 3), germination index reduces by increasing the period of ageing 

treatments, were the highest value was recorded 46.1 at control compared to 31.77, 18.43 and 0.00 

at 3, 7 and 12 days respectively. These results are in agreement with [18] on Okra seeds, [19] on 

sunflower seeds, they were found that germination percentage and GSI significance decreased with 

increased ageing time. Reducing seed germinability (fig 2) and (GSI) (fig 3) may be due to lipid 

peroxidation, mitochondrial dysfunctions and decreased ATP production [7]. 
  

 
Fig (3) Effect of accelerated ageing conditions on germination speed index (GSI) for snake 

cucumber seeds.L.S.D0.05 = 2.171. 
 

However, [20] suggested that decreasing germination capacity in old alfalfa seeds (natural aged 

seeds) are because of increasing lipid peroxidation and phenolic materials. And the possible reason 

of this reduction might be the lowering of biochemical activities in seeds. Ageing have damaging 

effect on enzymes that are necessary to convert reserve food in the embryo to usable form and 

ultimately production of normal seedling [21]. 
 

Electrolyte Leakage: 
The electrical conductivity of seeds increased with increasing ageing time. The ion leakage is 

increased by each increment of the accelerated ageing treatment and by prolonging of imbibition 

time.  

 

 

Fig (4) Effect of accelerated ageing conditions on membrane permeability in term electrical conductivity (μs\cm\25 

seed) for Snake cucumber seeds.L.S.D0.05 =29.898. 
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After 24 h of soaking seed leachates of control treatments were (194.73 μs/cm/25 seed) and 

these were increased (582.37 , 675.10 and 783.30 μs/cm/25 seed) in 3, 7 and 12 days of ageing 

treatments  respectively  Fig. (4). Effects of seeds ageing on electrolyte leakage have been reviewed 

by several researchers who found that as the ageing period increased, leachate conductivity also 

increased [18] on Okra seeds [19] on sunflower seeds. The increased seed leakage is believed to be 

associated with ageing induced changes in cellular membranes of imbibed seeds. [22] Suggesting 

that membrane integrity had declined. Many biochemical investigations have proven that lipid per 

oxidation and fat acidity (free fatty acid percentage) is a major cause of seed deterioration, 

including cellular membrane disruption. 
 

Seedling vigor index (SVI): 
The accelerated   ageing   treatment showed that the seedling vigor index (SVI) was 

significantly decreased with increasing ageing period Fig (5). The highest (SVI) value 14.29 was 

found at control, while the lowest value was recorded 0.00 after 12 days of accelerated ageing 

(seeds lossing viability). 
 

 
Fig (5) Effect of accelerated ageing conditions on seedling vigor index for snake cucumber seeds 

L.S.D0.05  =  0.577. 
 

Seedling length: 
Seedling length significantly decreased with increasing accelerated ageing period, the highest 

value recorded 14.43 cm in control, and the lowest value recorded in 7 day was 5.03 and completely 

inhibited 0.0 cm at 12 day. Similar results were reported in sunflower and Okra seeds [19], [18]. 
  

 
 

Fig (6) Effect of accelerated ageing conditions on snake cucumber seedling length (cm\plant) 7 days 

old.L.S.D0.05 = 0.545. 
 

The decline seedling vigor index (fig 5) and seedling length (fig 6) might be attributed to DNA 

degradation with ageing which leads to impaired transcription causing incomplete or faulty enzyme 

synthesis essential for earlier stages of germination [23]. 
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Growth analysis (Relative Growth Rate): 
The results were showed significant decreased of shoot length with increasing ageing period , 

the maximum shoot length was recorded for un-accelerated ageing seed (control) 8 cm, after 3 days 

of accelerated ageing decreased shoot length; it was 0.0 cm at 12 day of treatment because 

preventing germination. 
  

 
Fig (7) Effect of accelerated ageing conditions on snake cucumber shoot length (plant/cm) 7 days 

old.L.S.D0.05 = 0.512. 
 

Root length was greatly reduced with the increase in ageing time. Largest average root length 

was observed in control 6.43 cm and it was reduced with the ageing period up to 2.37 and 0.0 cm 

after 7 and 12days of ageing period respectively. 
 

 
 

Fig (8) Effect of accelerated ageing conditions on snake cucumber root length (plant/cm) 7 days 

old.L.S.D0.05 = 0.351. 
 

Seedling fresh and dry weight was significantly affected by different ageing period (fig 9, 10), 

decreased in seedling fresh and dry weight was observed with the increase in ageing period, the 

highest value recorded 0.54, 0.0188 g in control for fresh and dry weight respectively, whilst the 

lowest value recorded 0.20, 0.0079 g and 0.0 g in 7 and 12 days of ageing period for fresh and dry 

weight respectively. 
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Fig (9) Effect of accelerated ageing conditions on snake cucumber seedling fresh weight /g 7 days 

old.L.S.D0.05 = 0.0715. 

 

 
 

Fig (10) Effect of accelerated ageing conditions on snake cucumber seedling dry weight /g 7 days 

old.L.S.D0.05 = 0.0001. 

 

The decrease in shoot and root length, seedling fresh and dry weight under accelerated ageing 

conditions may be a result of progressive loss of seed viability and vigor, which was evident in the 

results of this study [24]. These results are in agreement with most of the previous reports [25], on 

rice seeds [26]. 
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