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Abstract - The research was conducted with an aim of 

studying the behavior of the tubers of some potato 

varieties cultivated in northern Syria towards the 

dormancy and the sprouting. The research was carried out 

in the 2019 agricultural season in Idlib Governorate (Al-

Rouj Plain), which is considered one of the most important 

potato production areas in Syria. Three varieties were 

used in the experiment: Spunta, Synergy, and Panela. The 

potato tubers were soaked with the yeast solution at four 

concentrations (0, 5, 10, and 20 g/L) during four different 

periods (0, 1, 2, and 3 hours). The design was used 

completely randomly (CRD) in the experiment with three 

replicates per treatment and each replicate was one kg 

tubers. The results showed the superiority of all treatments 

on the control and in all the studied characteristics. Where 

the treatment of the variety Spunta were superior in the 

studied traits, followed by the Panela, then Synergy. In 

addition, the highest concentration of the yeast solution (20 

g/L) exceeded the other concentrations in the studied 

characters. Also, the longer soaking period (3 hours) 

outperformed the other soaking periods in the studied 

traits. Generally, the soaking of Spunta variety tubers with 

the yeast solution at 20 g/L and the period of 3 hours gave 

the fastest break of the dormancy phase (25 days). While 

soaking the tubers of the Panela variety with yeast solution 

at the concentration of 20 g/L and the period of 3 hours 

achieved the largest number of sprouts per tuber (1.60 

sprouts). Whereas soaking the tubers of Synergy variety 

with the yeast solution of concentration of 20 g/L and the 

period of 3 hours gave the highest weight of sprouts per 

sample (66.60 g). 

Keywords: Potato, Tuber Dormancy, Sprouting, Yeast, 

Soaking. 

I. INTRODUCTION 

Potato is one of the main vegetable crops in the world, as it 

occupies an area of more than 20 million hectares distributed 

around the world, mainly in Europe, Asia and the Americas 

(FAO, 2019). In Syria, the cultivated area is estimated at 24 

thousand hectares distributed mainly over the governorates of 

Aleppo, Idlib and Hama, and fall cultivation constitutes more 

than 50% of the cultivated area and production (AASG, 2019). 

After the crop has ripened and when the potato tubers (the 

reproductive units in potatoes) reach their final sizes, they 

enter a deep internal dormancy stage, during which their 

sprouts are not able to sprout even if the appropriate 

conditions are provided for them (Lang et al., 1987; Struik and 

Wiersema, 1999). This dormancy continues during the winter 

season and works to protect the tubers as members of 

vegetative reproduction under unfavorable conditions for 

growth. During this period, the tubers are very resistant to 

pathological injuries, and thus maintain their stocks of starch 

and protein for future sprouting (Ozeretskovskaya, 1990). 

During dormancy, biochemical and physiological processes 

take place but do not lead to morphological changes although 

these processes are related to the number of sprouts produced 

after breakage of the dormancy phase and the strength of their 

growth (Sukhova and Korableva, 1990). After the dormant 

period, the eyes of the tuber wake up and the sprouts begin to 

grow intensively with the formation of roots at their base. At 

this time, the tubers transform from a storage organ to a source 

of food and energy to secure the growth of sprouts (Struik, 

2007). The dormancy period practically begins from the 

moment the shoots of the potato plant are mowed to the time 

when 80% of the tubers show sprouts of at least 2 mm in 

length (Van-Ittersum and Scholte, 1992). 

The dormancy period usually ranges between 6-10 weeks, 

and the length of the period depends on the genetic factors 

(variety), and on the conditions associated with the growth 

stage of the tubers (Davidson, 1958; Wurr and Allen, 1976; 

Burton, 1978; Draie and Al-Absi, 2019b). The temperature, 

humidity and light period during growth and storage are 

important environmental factors that regulate the behavior of 

sprouting (Uwe, 2001; Ezekiel and Singh, 2003). The degree 

of maturity of the tubers upon harvesting, injuries caused by 

harvest or diseases, pests and treatment with internal and 

applied dormancy-breaking compounds also play a role on the 

length of the dormant period (Aksenova et al., 2013; Muthoni 

et al., 2014). Quantitative trait site analysis (QTL) showed that 

tuber dormancy is a quantitative genetic trait (Kotch et al., 

1992) and is controlled by nine distinct chromosomal sites 
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either independently or through overlapping interactions 

between them (Freyre et al., 1994; Ewing, 1995; Van-Den-

Berg et al., 1996). 

Yeast is one of the types of biological fertilizers used in 

soil fertilization and foliar spraying of some vegetable crops 

and field crops (El-Ghamriny et al., 1999; Agamy et al., 

2013). Yeast extract is a safe and non-polluting natural 

compound, containing many nutrients. Studies have shown 

that yeast is one of the richest sources of protein, the main 

amino acids such as lysine and tryptophan (Abou-Zaid, 1984), 

the main mineral elements and trace elements (calcium, 

phosphorous, nitrogen, potassium, magnesium, cobalt, iron), 

(Hesham and Mohamed, 2011). In addition to carbohydrates, 

reducing sugars, enzymes, and vitamin B groups (B1, B2, B6, 

B12), (Castel-Franco and Beale, 1983; Spencer et al., 1983; 

Somer, 1987; Fathy and Farid, 1996; Khedr and Farid, 2000). 

The yeast also contains the enzyme to synthesize the sugar 

trehalose 6-phosphate, which is an essential enzyme for the 

biological manufacture of trehalose sugar (Yeo et al., 2000). 

Yeast contains many nutrients and growth regulators such as 

auxins, gibberellins, and cytokinins (Ahmed, 1994; Glick, 

1995; El-Ghamriny et al., 1999). Moreover, yeast is a natural 

source of cytokinins that cause cell division and elongation, 

and the synthesis of nucleic acids and chlorophylls (Kraig and 

Haber, 1980; Castel-Franco and Beale, 1983; Spencer et al 

1983; Barnett et al., 1990; Fathy et al., 2000; Hewedy et al., 

1996; Amer, 2004). 

Several studies reported that foliar spraying with yeast 

solution to potato plants significantly improved both growth 

and yield in quantity and quality (Yeo et al., 2000; Abdel-

Mouty et al., 2001; Awad, 2002; Mahmoud, 2004, Gomaa et 

al., 2005; Ahmed et al., 2013). The spraying with yeast gave a 

significant increase in plant height, number of tubers, stems 

and leaves /plant, yield/plant, total chlorophyll, T.S.S, tuber 

length and diameter, plant dry weight (Hussain and Khalaf, 

2008; Sarhan and Abdullah, 2010; Ahmed et al., 2011;Lazim 

and Ahmed, 2013). El-Tohamy et al. (2008) found that 

spraying with yeast led to an increase in the cytokinin content 

of the treated plants, especially at a high concentration of 

yeast. El-Desuki and El-Gereadly(2006) indicated that foliar 

spraying with yeast increased the leaves content of 

photosynthetic pigments, carbohydrates, cytokinins, free 

amino acids, vegetative growth, quantity and quality of 

production, by increasing the concentration of the spraying 

solution from 1% to 3%. In research done by Draie and Al-

Absi (2019a) with the aim of studying the effect of treatment 

with yeast solution on the growth and productivity of potato 

crop, the combined treatment of soaking and foliar spraying 

outperformed all the studied characteristics of control plants 

and other treatments. Also, the treatment of foliar spraying 

with yeast solution in the yield/plant and in the yield/plot 

outperformed the control and the soaking treatment. 

Given the importance of yeast and its various uses in the 

agricultural domain, in this paper we will examine the effect 

of soaking with the yeast solution (several concentrations and 

several periods) in breaking the dormancy of the tubers of 

some locally grown potato varieties. 

II. MATERIALS AND METHODS 

2.1 Experimental Location 

The study was carried out in the agricultural season 2019, 

in Idlib countryside (Al-Rouj Plain region), where tubers were 

transferred after treatment to special rooms with low lighting 

and high humidity, with temperatures of about 25 °C. 

2.2 Plant Materials 

Three varieties are used in this research: 

 Spunta: a medium early-ripening Danish variety, with 

elongated tubers, large size, smooth surface, short 

dormancy period and very shallow eyes. 

 Panela: a fast-growing and ripening Dutch variety, 

the tubers are large elongated spherical. 

 Synergy: a variety imported from a French company. 

Its tubers are elongated, medium to large size, with a 

medium dormancy period. 

2.3 Experimental Design and treatments 

The research was carried out on three varieties, which are 

Spunta, Synergy, and Panela. The tubers were treated with 

yeast solution at four concentrations (0, 5, 10, and 20 g/L) 

during four soaking periods (0, 1, 2, and 3 hours). The 

complete randomized design (CRD) was used in the 

experiment with 3replicates per treatment and each replicate 

was one kg tubers. Consequently, the total number of 

treatments used in the experimentation = 3 varieties x 4 

concentrations x4 soaking periods x 3 replicates = 144 

treatments (144 kg potato tubers). 

2.4 Measured Parameters 

The following measurements were taken: 

 The number of days until sprouting on tubers (length 

of dormancy). 

 The number of sprouts on the tuber (sprouts per 

tuber). 

 The number of sprouts on the sample (sprouts/1 kg 

tubers). 

 The number of apical sprouts. 
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 The number of basal sprouts. 

 The daily growth rate of sprout (cm).  

 Average weight of one sprouts (g). 

 Total weight of sprouts per tuber (g). 

 Weight of total sprouts per sample (g/1 kg tubers). 

2.5 Statistical analysis  

The results were analyzed by the statistical program 

(GenStat-12). The averages were compared by testing the least 

significant difference (LSD) at 5% significance level. 

III. RESULTS AND DISCUSSION 

3.1 Effect of one independent factor on the studied traits 

3.1.1 Effect of the treatment with yeast 

Table (1): Effect of treatment with yeast on the studied traits 

Treatment 
Traits 

Control Yeast LSD0.05 

Days until sprouting 42.83b
 27.19b

 1.48 

Number of sprouts per tuber 0.63b
 1.19 b

 0.24 

Number of sprouts per sample 3.34b
 6.63 b

 1.04 

Number of apical sprouts 3.38b
 6.34 b

 0.91 

Number of basal sprouts 0.08b
 0.29 b

 0.42 

Daily growth rate of sprout (cm) 0.08b
 0.14a

 0.06 

Average weight of one sprout (g) 0.88b
 5.98a

 0.60 

Weight of sprouts per tuber (g) 1.46b
 7.23 b

 1.13 

Weight of total sprouts per sample 4.32b
 39.77 b

 7.50 

The results of the statistical analysis in Table (1) showed 

that the treatment with the yeast was significantly superior to 

the control in all the studied traits, as the tubers began to 

sprout at 16 days in advance (27.19 days for the yeast 

treatments and 42.83 days for the control). The number of 

sprouts on the tuber increased by 88.8% (1.19 sprouts in the 

yeast treatments and 0.63 sprouts in the control), the number 

of sprouts per sample by 98.5% (6.63 sprouts in the yeast 

treatments and 3.34 sprouts in the control), the number of 

apical sprouts by 87.6% (6.34 sprouts in yeast treatments and 

3.38 sprouts in control), and the number of basal sprouts 

increased by 262.5% (0.29 sprouts in yeast treatments and 

0.08 sprouts in control). The daily growth rate increased by 

75% (0.14 cm in the yeast treatments and 0.08 cm in the 

control), the weight of one sprout increased by 579.5% (5.98 g 

in the yeast treatments and 0.88 g in the control), the weight of 

the sprouts on the tuber increased by 395% (7.23 g in the yeast 

treatments and 1.46 g in the control), and the weight of the 

sprouts per sample increased by 820.6% (39.77 g in the yeast 

treatments and 4.32 g in the control). 

The previous results showed the importance of treatment 

with the yeast in improving most of the studied traits 

compared to the control, as the effect was evident in 

accelerating the sprouting of the tubers and breaking the 

dormancy phase early, and the number of sprouts per tubers 

increased and the rate of growth and development increased 

when treated with the yeast. These results are consistent with 

previous studies that showed that treatment with yeast solution 

of potato plants significantly improved both growth and 

production in terms of quantity and quality (Yeo et al., 2000; 

Abdel-Mouty et al., 2001; Awad, 2002; Mahmoud, 2004; 

Gomaa et al., 2005; Ahmed et al., 2013). The spraying with 

the yeast gave a significant increase in plant height, number of 

tubers, stems and leaves per plant, yield per plant, total 

chlorophyll, T.S.S, tuber length and diameter, plant dry weight 

(Hussain and Khalaf, 2008; Sarhan and Abdullah, 2010; 

Ahmed et al., 2011; Lazim and Ahmed, 2013). El-Tohamy et 

al. (2008) also found that spraying with yeast led to an 

increase in the cytokinin content of the treated plants, 

especially at a high concentration of yeast.El-Desuki and El-

Gereadly (2006) also indicated that foliar spraying with the 

yeast increased the leaves content of photosynthetic pigments, 

carbohydrates, cytokinins, free amino acids, vegetative 

growth, quantity and quality of production. In a research 

conducted by Draie and Al-Absi (2019a) with the aim of 

studying the effect of spraying with the yeast solution on the 

growth and productivity of the potato crop, the combined 

treatment of soaking and foliar spraying outperformed all the 

studied characteristics of control plants and other treatments. 

The attributes of yield / plant and yield / test lot on the control 

and on the soaking treatment. The treatment of foliar spraying 

with the yeast solution in the yield/plant and productivity/plot 

outperformed the control and the soaking treatment. 

 

3.1.2 Effect of the soaking period length 

Table (2): Effect of soaking period length on the studied traits 

Soaking period length (hour) 

Traits 
0 1 2 3 LSD0.05 

Days until sprouting 42.83c 27.11b
 26.31a 26.22a

 0.70 

Number of sprouts per tuber 0.63c 1.15b
 1.38a 1.47a

 0.10 

Number of sprouts per sample 3.34c 6.66b
 7.91a 8.33a

 0.53 

Number of apical sprouts 3.38d 6.09c
 7.14b 7.68a

 0.52 

Number of basal sprouts 0.08b 0.56a
 0.76a 0.65a

 0.19 
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Daily growth rate of sprout (cm) 0.08b 0.15a
 0.15a 0.17a

 0.04 

Average weight of one sprout (g) 0.88d 4.90c
 5.39b 5.86a

 0.28 

Weight of sprouts per tuber (g) 1.46d 5.74c
 7.50b 8.71a

 0.60 

Weight of total sprouts per sample 4.32d 32.10c
 40.66b 47.42a

 3.75 

 

The results shown in Table (2) indicate that all treatment 

periods (1, 2, and 3 hours) were significantly superior to the 

control (0 hour) in all the studied traits. The 3-hour soaking 

period outperformed the other soaking periods in the number 

of apical sprouts with 7.68 g, in the weight of one sprout with 

5.86 g, in the weight of the sprouts per tuber with 8.71 g, and 

in the weight of the sprouts per sample with 47.42 g. The 3-

hour soaking period and the 2-hour soaking period (Without 

significant differences between them) significantly exceeded 

the 1-hour soaking period in the number of days until 

sprouting with values of 26.22 days, 26.31 days, and 27.11 

days respectively, in the number of sprouts per tuber with 

1.47, 1.38, and 1.15 sprouts, respectively, in the number of 

sprouts per sample with values of 8.33, 7.91, and 6.66 sprouts, 

respectively. While there were no significant differences 

between the soaking periods of 3, 2 and 1 hours in the number 

of basal sprouts (average of 0.66 buds) and the daily growth 

rate of sprout (an average of 0.16 cm). 

The previous results demonstrate the importance of all 

soaking periods in accelerating sprouting and breaking the 

dormancy phase. They reduced the dormant period by 17 days 

in the 3-hour period and the 2-hour period, and 16 days in the 

1-hour period. Thus, the effect of the length of the treatment 

period was similar with respect to the dormancy of the tubers, 

but all the periods reduced the dormant period by a large time 

compared with control (43 days). These results are consistent 

with a number of studies that indicated an increase in the 

percentage of sprouting by increasing the length of treatment.  

Draie and Al-Ali (2021) indicated that increasing the 

length of the treatment period led to faster sprouting of tubers 

and early breakage of the dormancy phase, and an increase in 

the number of sprouted shoots, and their daily growth rate and 

weight. Also, the longer soaking period gave the best results. 

Similarly, Radi et al. (2013) indicated that the percentage of 

sprouting increased with the length of the treatment period, 

and the longer period was the higher of the sprouting 

percentage. Al-Imam et al. (2016) also showed that increasing 

the length of the treatment period gave better results and led to 

an increase in sprouting percentage compared to the other 

treatments (shorter) and the treatment of the control. While, 

Al-Saadi (2013) stated that the increase in the length of the 

treatment period was counterproductive and caused a decrease 

in the sprouting percentage. These results can be explained by 

the fact that increasing the length of the treatment period leads 

to an increase in the sprouting percentage and improvement of 

the studied traits as long as this period falls below the critical 

limit, and in the event that the length of the treatment period 

exceeds the critical limit, it will lead to negative results on the 

studied traits. 

3.1.3 Effect of the treatment concentration 

Table (3): Effect of treatment concentration on the studied traits 

Concentration (g/L) 
Traits 

0 5 10 20 LSD0.05 

Days until sprouting 42.83c 27.56b
 26.44a 25.64a

 0.87 

Number of sprouts per tuber 0.63d 1.20c
 1.33b 1.47a

 0.09 

Number of sprouts per sample 3.34d 7.04c
 7.72b 8.15a

 0.42 

Number of apical sprouts 3.38c 6.50b
 7.05a 7.36a

 0.44 

Number of basal sprouts 0.083b 0.54a
 0.67a 0.77a

 0.36 

Daily growth rate of sprout (cm) 0.081b 0.15a
 0.15a 0.16a

 0.04 

Average weight of one sprout (g) 0.88d 4.74c
 5.38b 6.04a

 0.29 

Weight of sprouts per tuber (g) 1.46d 5.73c
 7.20b 9.02a

 0.57 

Weight of total sprouts per sample 4.32d 33.63c
 39.30b 47.25a

 3.94 

 

It appears from Table (3) that all the treatments of the 

concentrations (5, 10, and 20 g/L) were significantly superior 

to the control (0 g/L) in all the studied traits. The 

concentration of 20 g/L significantly exceeded the other 

concentrations in the number of sprouts per tuber with 1.47 

sprouts, in the number of sprouts per sample with 8.15 sprouts, 

in the weight of one sprout with 6.04 g, in the weight of the 

sprouts per tuber with 9.02 g, and in the weight of the sprouts 

per sample with 47.25 g. The concentration of 20 g/L and the 

concentration 10 g/L significantly exceeded the concentration 

of 5 g/L in the number of days until sprouting with values of 

25.64 days, 26.44 days and 27.56 days, respectively, and in 

the number of apical sprouts with 7.36, 7.05 and 6.50 sprouts, 

respectively. While there were no significant differences 
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between the concentrations 20, 10 and 5 g/L in the number of 

basal sprouts (average of 0.66 sprouts) and in the daily growth 

rate of sprout (0.15 cm average). 

The previous results showed the positive effect of 

increasing the concentration in breaking the dormancy phase 

and accelerating the sprouting of tubers, as it led to a reduction 

of the dormant period by 17 days at 20 g/L, 16 days at 10 g/L, 

and 15 days at 5 g/L. These results are consistent with 

previous studies. Alam et al. (1994) showed that increasing the 

concentration of the treatment material leads to acceleration of 

sprouting and breaking the dormancy phase of the potato 

tubers without exceeding the critical level (which is the limit 

at which the negative effects of the treatment begin to appear). 

Also, Coleman and McIcerney (1997) and Coleman (1998) 

showed that higher concentrations were more effective and led 

to breaking-dormancy faster than lower concentrations. In a 

study conducted by Chindi and Tsegaw (2020), they showed 

that the higher concentrations were more influential on the 

studied traits. Draie and Al-Ali (2021) also showed that 

increasing the concentration of the treatment leads to faster 

tubers sprouting and early breakage of the dormancy phase, 

and that the higher concentration was more effective. 

 

3.1.4 Effect of the variety 

Table (4): Effect of the variety on the studied traits 

Variety 

Traits 
Spunta Synergy Panela LSD0.05 

Days until sprouting 24.75a
 28.33c

 26.56b
 1.56 

Number of sprouts per tuber 1.65a
 1.06c

 1.29b
 0.23 

Number of sprouts per sample 8.78a
 8.13a

 5.99b
 1.08 

Number of apical sprouts 7.91a
 7.49a

 5.51b
 0.91 

Number of basal sprouts 0.87a
 0.63a

 0.48a
 0.43 

Daily growth rate of sprout (cm) 0.19a
 0.13a

 0.15a
 0.06 

Average weight of one sprout (g) 5.03b
 4.28c

 6.85a
 0.62 

Weight of sprouts per tuber (g) 8.33a
 4.67b

 8.94a
 1.09 

Weight of total sprouts per sample 45.44a
 35.04b

 39.70a,b
 7.67 

 

Table (4) shows the superiority of the Spunta variety in the 

number of days until sprouting, significantly over the Panela 

variety, which was significantly superior to the Synergy 

variety, as the sprouts appeared after 24.75, 26.56 and 28.33 

days, respectively. Also, the Spunta variety was significantly 

superior in the number of sprouts per tuber, over the Panela 

variety, which was significantly superior on the Synergy 

variety. The number of sprouts per tuber was 1.65, 1.29 and 

1.06, respectively. Table (1) shows the superiority of each of 

the two varieties, Spunta and Synergy, in the number of 

sprouts per sample, significantly over the variety Panela, with 

no significant differences between them, as the number of 

sprouts per sample was 8.78, 8.13 and 5.99 for the variety 

Spunta, Synergy, and Panela, respectively. Also, there were no 

differences between the two varieties, Spunta and Synergy, in 

the number of apical sprouts, and it was superior to the variety 

Panela, where the number of sprouts reached 7.91, 7.49 and 

5.51 for the varieties Spunta, Synergy, and Panela 

respectively. There were no significant differences between 

the studied varieties in the number of basal sprouts per tuber, 

as the number of basal sprouts was 0.87, 0.63 and 0.48 for the 

varieties Spunta, Synergy, and Panela, respectively. Also, 

there were no significant differences between the studied 

varieties in the daily growth rate of sprouts, as the rate was 

0.19, 0.15 and 0.13 cm/day for the varieties Spunta, Panela 

and Synergy, respectively. Table (1) indicates the superiority 

of the variety Panela over the two varieties, Spunta and 

Synergy, as well as the superiority of the variety Spunta over 

the variety Synergy in the characteristic of sprout weight, as 

the sprout weight reached 5.03, 4.28 and 6.85 g for the 

varieties Spunta, Synergy and Panela respectively. The results 

of the statistical analysis according to Table (1) showed that 

the two varieties Spunta and Panela were significantly 

superior in the weight of sprouts per tuber over the variety 

Synergy (there were no significant differences between the 

two varieties Spunta and Panela), and the weights were 8.33, 

4.67 and 8.94 g in the varieties Spunta, Synergy, and Panela 

respectively. Through Table (1), we notice the superiority of 

the Spunta variety over the Synergy variety the weight of the 

sprouts per sample, while there were no significant differences 

between the Spunta variety and the Panela variety on the one 

hand, and the Panela variety and Synergy on the other hand, 

and the weight of the sprouts per sample was 45.44, 35.04 and 

39.70 g for the varieties Spunta, Synergy, and Panela, 

respectively. 

Through the previous results, the effect of the genetic 

factor on the studied traits and parameters is evident, as the 
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Spunta variety surpassed the other varieties, Synergy, and 

Panela, especially in the characteristic of dormancy-breaking 

and sprouting, as the dormancy in the Spunta variety ended 

two days before the Synergy variety and four days before the 

Panela variety despite applying the same treatments to all 

varieties. These results confirm the effect of the genetic factor 

on the dormancy of potato tubers and are consistent with 

previous studies that talked about the role of the genetic factor 

as one of the most important dormancy factors in tubers 

(Suttle, 2007; Muthoni et al., 2014). It also agrees with the 

findings of Nasiruddin et al. (2016) who showed the 

difference of the studied potato varieties among themselves in 

the dormancy period of the tubers and in the degree of the 

effect of the treatments in breaking the dormancy phase and in 

all the studied traits depending on the variety on which the 

treatment was applied. As for the size and weight of the 

tubers, and inversely proportional to the length of the dormant 

period (Krijthe, 1958; Suttle, 2007), our results were contrary 

to what was discussed in the aforementioned studies. Where 

the variety Spunta surpassed the two varieties Synergy and 

Panela despite the fact that the tubers are smaller and less 

weight. This can be explained and linked to the genetic factor, 

as the size of the tubers affects the length of the dormancy 

period when the tubers belong to the same variety and thus the 

degree of maturity (which is less in the young tubers) plays a 

role in the dormancy period, while in our case the smaller 

tubers belong to another variety that is characterized by a less 

dormant period (with the fact that these tubers have reached 

the stage of biological maturity), and therefore the differences 

in the dormancy period between the studied varieties are 

mainly due to the influence of the genetic factor. 

 

3.2 Effect of the interaction between the experimental factors on the studied traits 

3.2.1 Number of days until sprouting 

Table (5): Effect of the interaction between the experimental factors on the number of days until sprouting 

Variety 
Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 28.00 27.00 28.00 

2 h 27.00 26.00 28.00 

3 h 27.00 26.00 28.00 

10 g/L 

1 h 27.00 26.00 28.00 

2 h 27.00 26.00 28.00 

3 h 27.00 26.00 28.00 

20 g/L 

1 h 26.00 26.00 28.00 

2 h 26.00 25.00 27.00 

3 h 26.00 25.00 27.00 

LSD (5%) 0.16 

C.V. (%) 16.8 

The results of the statistical analysis of the interaction between the experimental factors outweigh the interaction of the Spunta 

variety with the concentration of 20 g/L of the yeast solution within the periods of soaking 2 and 3 hours (there were no 

significant differences between the interaction of the periods of soaking 2 and 3 hours) in the breaking of dormant phase and 

sprouting, with an average 25 days after treatment, where the differences were significant, (Table 5). 

3.2.2 Number of sprouts per tuber 

Table (6): Effect of the interaction between the experimental factors on the number of sprouts per tuber 

Variety 
Treatment x Concentration x 

Period 

Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 1.10 1.10 0.70 

2 h 1.20 1.20 0.80 

3 h 1.31 1.30 1.00 

10 g/L 

1 h 1.20 1.20 0.80 

2 h 1.31 1.30 0.90 

3 h 1.40 1.40 1.00 

20 g/L 
1 h 1.38 1.30 0.90 

2 h 1.60 1.40 1.00 
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3 h 1.60 1.50 1.20 

LSD (5%) 0.027 

C.V. (%) 12.5 

Table (6) shows the superiority of the interaction of the Panela variety with the 20 g/L concentration of yeast solution within 

the periods of soaking 2 and 3 hours (there were no significant differences between the interaction of the periods of soaking 2 and 

3 hours) in the number of sprouts per tuber with an average of 1.60sprouts, where the differences were significant from the other 

interactions. 

3.2.3 Number of sprouts per sample 

Table (7): Effect of the interaction between the experimental factors on the number of sprouts per sample 

Variety 
Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 5.50 6.49 5.32 

2 h 5.88 6.99 6.08 

3 h 6.11 7.18 7.50 

10 g/L 

1 h 5.61 6.48 6.00 

2 h 5.98 7.02 6.78 

3 h 6.19 7.59 7.50 

20 g/L 

1 h 6.02 6.79 6.69 

2 h 6.40 7.00 7.40 

3 h 6.40 7.38 8.88 

LSD (5%) 0.058 

C.V. (%) 4.7 

Table (7) shows the superiority of the interaction of the Synergy variety with the 20 g/L concentration of yeast solution within 

the 3-hour soaking period in the number of sprouts per weight unit (sample of one kg) with an average of 8.88sprouts, anywhere 

the differences were significant from the other interactions. 

3.2.4 Number of apical sprouts 

Table (8): Effect of the interaction between the experimental factors on the number of apical sprouts 

Variety 
Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 5.50 6.49 5.32 

2 h 5.49 6.53 5.69 

3 h 5.69 6.61 7.11 

10 g/L 

1 h 5.39 6.18 6.00 

2 h 5.61 6.58 6.78 

3 h 5.78 7.09 7.50 

20 g/L 

1 h 5.71 6.79 6.69 

2 h 5.68 6.52 7.40 

3 h 5.59 6.81 8.88 

LSD (5%) 0.035 

C.V. (%) 3.1 

The results in the Table (8) show the superiority of the interaction of the variety Synergy with the 20 g/L concentration of the 

yeast solution within the 3-hour soaking period in the number of apical sprouts, with an average of 8.88sprouts, as the differences 

were significant from the other interactions. 

3.2.5 Number of basal sprouts 

Table (9): Effect of the interaction between the experimental factors on the number of basal sprouts 

Variety 
Treatment x Concentration x 

Panela Spunta Synergy 
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Period 

Yeast 

5 g/L 

1 h 0.00 0.00 0.00 

2 h 0.40 0.41 0.42 

3 h 0.41 0.50 0.36 

10 g/L 

1 h 0.29 0.30 0.00 

2 h 0.32 0.41 0.00 

3 h 0.40 0.50 0.00 

20 g/L 

1 h 0.30 0.00 0.00 

2 h 0.78 0.48 0.00 

3 h 0.81 0.52 0.00 

LSD (5%) 0.035 

C.V. (%) 3.1 

The results in the Table (9) show the superiority of the interaction of Panela variety with the 20 g/L concentration of yeast  

solution within the 3-hour soaking period in the number of basal sprouts, with an average of 0.81sprouts. The differences were 

significant from the other interactions. 

3.2.6 Daily growth rate of sprout (cm) 

Table (10): Effect of the interaction between the experimental factors on the daily growth rate of sprout 

Variety 
Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 0.10 0.20 0.09 

2 h 0.10 0.20 0.10 

3 h 0.10 0.20 0.10 

10 g/L 

1 h 0.10 0.20 0.10 

2 h 0.10 0.20 0.10 

3 h 0.20 0.20 0.10 

20 g/L 

1 h 0.10 0.20 0.10 

2 h 0.10 0.20 0.10 

3 h 0.20 0.30 0.10 

LSD (5%) 0.046 

C.V. (%) 29.8 

Table (10) shows the superiority of the interaction of the Spunta variety with the 20 g/L concentration of yeast solution in the 

3-hour soaking period in the daily growth rate of sprout, with an average of 0.30 cm, wherever the differences were significant 

from the other interactions. 

3.2.7 Weight of one sprout (g) 

Table (11): Effect of the interaction between the experimental factors on the weight of one sprout (g) 

Variety 
Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 5.30 4.42 4.51 

2 h 6.50 4.69 4.60 

3 h 7.10 5.10 4.80 

10 g/L 

1 h 5.60 4.78 5.50 

2 h 6.70 5.49 6.20 

3 h 7.40 5.88 7.50 

20 g/L 

1 h 5.90 5.18 5.50 

2 h 7.10 6.68 6.90 

3 h 7.80 6.80 7.50 

LSD (5%) 0.043 

C.V. (%) 5 

The results in the Table (11) indicate the significant superiority of the interaction of Panela variety with the 20 g/L 

concentration of yeast solution within the 3-hoursoaking period in the average weight of sprout by7.80 g, on all other interactions. 
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3.2.8 Weight of sprouts per tuber 

Table (12): Effect of the interaction between the experimental factors on the weight of sprouts per tuber 

Variety 

Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 5.81 4.89 3.19 

2 h 7.80 5.61 3.68 

3 h 9.21 6.61 4.80 

10 g/L 

1 h 6.72 5.70 4.40 

2 h 8.71 7.11 5.58 

3 h 10.39 8.21 7.50 

20 g/L 

1 h 9.79 6.71 4.98 

2 h 11.99 9.38 6.90 

3 h 15.00 10.20 9.00 

LSD (5%) 0.027 

C.V. (%) 12.6 

The results in the Table (12) show the superiority of the interaction of the Panela variety with the 20 g/L concentration of yeast 

solution within the 3-hoursoaking period in the weight of sprouts per tuber with an average of 14.42 g. The superiority over the 

other interactions was significant. 

3.2.9 Weight of sprouts per sample 

Table (13): Effect of the interaction between the experimental factors on the weight of sprouts per sample 

Variety 
Treatment x Concentration x 

Period 
Panela Spunta Synergy 

Yeast 

5 g/L 

1 h 29.18 28.69 24.02 

2 h 38.22 32.68 27.99 

3 h 43.38 36.49 36.00 

10 g/L 

1 h 31.51 30.78 33.00 

2 h 40.09 38.59 41.88 

3 h 45.58 42.79 56.28 

20 g/L 

1 h 35.52 34.99 36.61 

2 h 45.41 46.78 51.09 

3 h 49.92 49.98 66.60 

LSD (5%) 0.296 

C.V. (%) 1.5 

 

Table (13) displays the significant superiority of the 

interaction of the Synergy variety with the 20 g/L 

concentration of yeast solution within the 3-hoursoaking 

period, in the weight of sprouts per weight unit (sample of one 

kg) with an average of 99.00 g. 

The previous results show the importance of the 

interaction between the experimental factors in influencing the 

studied traits, whereas the Spunta variety treatments 

outperformed most of the studied traits (the effect of the 

genetic factor), the higher concentration treatments (20 g/L), 

and the longer soaking period (3 hours) were superior in all 

the studied traits. We find that the interaction of the variety 

Spunta with the 20 g/L concentration of yeast solution, the 

soaking periods of 2 and 3 hours (without significant 

differences between them) outperformed the other interactions 

in the sprouting velocity (shortest dormant period).Likewise, 

we find that the interaction of the variety Panela with the 

soaking period of 3 hours in yeast solution and the 

concentrations of 20 and 10 g/L (without significant 

differences between them) outperformed the other interactions 

in the number of sprouts per tuber. While the interaction of 

Synergy variety with the concentration of 20 g/L of yeast 

solution and the soaking period of 3 hours exceeded the other 

interactions in the number of sprouts per sample, in the 

number of the apical sprouts, and in the weight of sprouts per 

sample. Also, the interaction of Spunta variety with a 

concentration of 20 g/L of yeast and the soaking period of 3 

hours was the superior in the daily growth rate. 

Our results coincide with many previous studies that 

showed the importance of the interaction of experimental 

factors in the studied traits, and dormancy and sprouting of 

potato tuber. El-Desuki and El-Gereadly (2006) showed the 
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superiority of the interaction between the yeast solution with a 

higher concentration (3%) over the other treatments, as it 

increased the leaf content of photosynthetic pigments, 

carbohydrates, cytokinins, free amino acids, vegetative 

growth, and the quantity and quality of the production. Also, 

El-Tohamy et al. (2008) found that the interaction between the 

yeast solutions with the higher concentration used led to an 

increase in the cytokinin content of the treated plants. 

IV. CONCLUSION 

1) All treatments of soaking with yeast outperformed 

the control in all the studied characteristics, and led 

to breaking the dormant phase during a period of 

27.19 days, while in the control it was 42.83 days. 

2) The treatments of the Spunta variety exceeded the 

other treatments in the speed of breaking the 

dormancy phase (25 days), followed by the Panela 

variety (27 days), then the Synergy variety (28 days). 

3) The concentration of 20 g/L exceeded the other 

concentrations and led to breaking the dormancy 

phase within 26 days. Also, the 3-hour soaking 

period exceeded the other periods and led to breaking 

the dormancy phase within 26 days. 

4) The soaking of Spunta variety tubers with the yeast 

solution at 20 g/L and the period of 3 hours gave the 

fastest break of the dormancy phase (25 days), and 

the highest daily growth rate (0.30 cm/day). While 

soaking the tubers of the Panela variety with yeast 

solution at the concentration of 20 g/L and the period 

of 3 hours achieved the largest number of sprouts per 

tuber (1.60 sprouts), the major number of basal 

sprouts (0.81 sprouts), the highest weight of one 

sprout (7.80 g), and the highest weight of sprouts per 

tuber (15 g). Whereas soaking the tubers of Synergy 

variety with the yeast solution of concentration of 20 

g/L and the period of 3 hours gave the highest 

number of sprouts per sample (8.88 sprouts), the 

highest number of apical sprouts (8.88 sprouts), and 

the highest weight of sprouts per sample (66.60 g). 
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