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A nursery experiment was conducted in the National Research Centre (NRC), Dokki, Giza, Egypt to 
determine the effect of water soaking periods for 12, 24 and 36 hours on pistachio seeds germination 
and subsequently seedlings growth characteristics of Pistacia vera L. “Ashoury” cultivar. The results 
showed that soaking seeds for 36 hours gave the highest seed germination percentage (65.33%). Mean 
germination time (MGT) significantly decreased by increasing soaking periods of seeds. Soaking seeds 
for 36 hours exhibited significantly a lowest MGT 13 days. Seedling length was significantly increased by 
soaking seeds for 36 hours, while the seedlings diameter, leaves number/ seedling, root length and 
seedling dry weight were not significantly affected by soaking periods. The vigour index was significantly 
decreased by prolonging seed soaking periods. The highest vigour index was found when seeds soaked 
for 12 hours, while the lowest vigour index was found when seeds were soaked for 36 hours. 
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INTRODUCTION 

Pistachio (Pistacia vera L.) is one of the nuts 
belonging to the Anacardiaceaeis family and the 
genus Pistacia. Many species of this genus are 
referred to as pistachio, but only the fruits of P. 
vera are a large size enough to be acceptable to 
consumers as edible nuts (Shokraii and Esen, 
1988 & Onay, 2000).Pistachio nuts are 
economically and environmentally important 
because of their morphological properties and 
physiological ability to resist drought. It grows well 
in the arid and semi-arid regions of the Middle 
East, the United States and the Mediterranean 
countries. It is grown for its high nutritional value, 
which generates income for the local farmer 
(Kashaninejad et al., 2006). 

Propagation of these plants is difficult. Seeds 
of these species are surrounded by a hard 
sclerotic endocarp, which make the germination of 
these seeds difficult and with low percentage 

(Isfendiyaroglu and Özeker, 2002). 
 It is difficult to propagate pistachio from 

cuttings (Onay, 2000), so the seeds were used in 
commercial production for rootstocks and grafting 
or budding on various rootstocks to overcome the 
difficulty in rooting of soft and hard cuttings 
(Hartmann et al., 2002).  

 Seedlings rootstocks of Pistacia vera L. make 
more lateral roots and thicker stems than the 
other species and they can reach a suitable size 
for budding in a short time (Ayfer et al., 1990). 

The aim of this work is determine the effect of 
water soaking times on germination percentage 
and the subsequently growth of “Ashoury” 
pistachio seedlings.  
 
MATERIALS AND METHODS 
This study had been conducted in a private 
greenhouse at Gharbiya governorate, Egypt 
during two growth seasons (2016-2017) and data 
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was represented as average of two seasons. 
Mature seeds of Pistacia vera L. cultivar 
“Ashoury” were obtained from pistachio orchard in 
Saint Catherine, South Sinai, Egypt on October  
2016 and 2017 which is used in this experiment 
(Figure 1). Seeds were soaked in distilled water 
for 12, 24 and 36 h. Then all soaked seeds were 
disinfected with 0.01% Rizolix, a broad-spectrum 
fungicide for 10 min. Disinfected seeds were 
placed in cheesecloth and moistened with distilled 
water. Then seeds were kept at room temperature 
for 5 days and they were irrigated with sterile 
water according to need. Germination percentage 
(GP) and the mean of germination time (MGT) 
were calculated from following equations:  
-Germination percentage GP (%) = 
SNG/SNO×100; where SNG is the number of 
germinated seeds and SNO is the number of 
experimental seeds with viability, respectively 
according to (Sedaghat and Rahemi, 2011).  
- Mean of germination time MGT = (t x n)/n; where 

t  is the time in days starting from day zero and n 
is the number of seeds completing germination on 
day (t) described by (Isfendiyaroglu and Özeker, 
2002). On March 1st, 2017 and 2018 all pistachio 
germinated seeds were sown immediately at 
depth 2 to 3 cm in black Polyethylene bag (25 cm 
diameter and 60 cm length) containing 1:1(v/v) 
mixture of sand and loam soil and kept in 
greenhouse conditions. Plant cultural 
requirements were done according to normal 
agricultural practices during the experimental time 
(Figure 2). After 60 days of sowing date, shoot 
and root length were manually measured with a 
ruler, shoot diameter determined with a digital 
caliper and seedling (shoot and root) dry weight 
was determined after drying at 70°C till a constant 
weight in an electric oven for determination the 
vigour index (VI) according to the formula 
described by (Esmaeilpour and Van Damme, 
2016) as follows: 
-VI = GP × seedling dry weight (g)  

 

Figure 1: Freshly collected seeds of P. vera “Ashoury”. 

 

 
 

Figure 2: Comparison of germinations under different soaking periods. (A) Germination of seed 
after 12 hours soaking in water. (B) Germination of seed after 24 hours soaking in water. (C) 

Germination of seed after 36 hours soaking in water. (D) Ashoury pistachio seedlings ready for 
planting.
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Statistical analysis 
The treatments were arranged in a 

randomized complete design with 5 replicates per 
treatments and each replicate was represented by 
20 seeds used in each replicate. A one way 
analysis of variance was conducted followed by 
mean separation using the Least Significant 
Difference Test (LSD) at 5% probability level. The 
data were analyzed using the SAS software 
package (SAS Institute, 1990). 
 
RESULTS AND DISCUSSION 

Seeds Germination Percentage:  
The result showed that germination 

percentage of “Ashoury” pistachio seeds 

increased with increasing the soaking periods 
(Figure 3). Soaking seeds in water for 36 hours 
recorded the highest significantly seed 
germination percentage than seeds soaked for 12 
and 24 hours. These results are in agreement with 
the results of Khan et al., (1999) showed that 
soaking Wild pistachio in normal water for 48 
hours had better germination percentage 
compared to 12, 24 and 36 hours in normal water. 

Mean germination time:  
Mean germination time significantly 

decreased by increasing soaking periods of 
seeds. Soaking seeds for 36 hours exhibited 
significantly a lowest MGT 13 days followed by 24 

and 12 hours which exhibited 15 and 19 days 
respectively (Figure 4). Sedaghat and Rahemi 
(2011) and Esmaeilpour and Van Damme (2016) 
pointed out that the mean germination time of 
pistachio was enhanced with soaking time of 
seeds.  

Seedling Growth Parameters:  
Observation of experiment showed that 

“Ashoury” pistachio seeds soaking in water for 36 

hours significantly increased seedlings length as 
compared with the other soaking periods (Table 
1). These results are in consistent with the results 
of (Esmaeilpour and Van Damme, 2016) reported 
that soaking ‘Badami’ pistachio for 24 h compared 
to 1, 6 and 12 hours increased the shoot length. 
While, Khan et al. (1999) found that water soaking 
for 48 hours produced long seedlings compared to 
12, 24 and 36 hours in ‘Wild’ pistachio seeds. 

There were no significant differences in 
seedlings diameter, leaves number/ seedling, root 
length and seedling dry weight between different 
soaking periods after sowing the seeds (Table 1). 
These results are in line with the finding of (Khan 
et al., 1999) pointed out that there were no 
significant differences among different seed 
soaking periods for the leaf number, root length, 
shoot dry weight, plant dry weight and trunk 
diameter of pistachio seedlings. 

 

 
 

Figure 3. Effect of soaking periods on germination percentage of “Ashoury” pistachio cultivar 
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Figure 4. Effect of soaking periods on mean germination time of “Ashoury” pistachio cultivar 

 

Table 1. Effects of soaking periods on seedling growth parameters of “Ashoury” pistachio cultivar. 

Soaking 
 period (h) 

Shoot 
 length 

(cm) 

Shoot  
diameter 

(mm) 

Leaves  
number/  
seedling 

Root  
length 
(cm) 

seedling 
dry  

weight (g) 

Vigour 
 index 

12 53.40c 4.8a 12.0a 27.7a 1.403a 77.63a 

24 55.27b 4.7a 11.0a 28.5a 1.124a 70.43b 

36 59.50a 5.4a 13.0a 29.2a 0.985a 64.35c 

          The same letter with row indicates that there is no significant difference (p<0.05) 
 

 
The results showed that prolonging seed 

soaking periods significantly decreased the vigour 
index in pistachio seeds (Table 1). The highest 
vigour index was found when seeds soaked in 
water for 12 hours, while the lowest vigour index 
was found when seeds soaked for 36 hours. The 
results are in harmony with those obtained by 
(Esmaeilpour and Van Damme, 2016) which 
showed that vigour index of seedlings decreases 
by increasing the period of soaking pistachio 
seeds, irrespective there were no significant 
differences among treatments. 

CONCLUSION 
As a result of the study, we concluded that 

soaking seeds of “Ashoury” pistachio for 36 

hours in water improve seed germination, 
seedlings length and growth rates compared to 
the other soaking periods. 
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