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ABSTRACT 

 

Yield performances of pelleted true potato seeds were tested in the outdoor seedbed growing at Bornova-

Izmir, Turkey in 2017 and 2018. Micro yield trial was arranged in a Completely Randomized Design (CRD) 

with following treatments: seedling from pelleted seed (SPS), seedling from non-pelleted seed (SNPS), pelleted 

single seed (PSS), pelleted two (double) seed (PDS), pelleted three (triple) seed (PTS), non-pelleted seed (NS) 

and minituber (MT). The following results were obtained the PTS had the highest tuber number (9.1); the 

PDS had the highest single tuber weight similar to the control MT; the PTS had the highest plant yield (182.3 

g); the PTS had the highest plot yield (1.0 kg) with the MT (Control); the PDS had the highest tuber width (3.4 

cm) similar to the MT (control) and the PDS had the highest tuber length (4.2 cm) similar to the MT (4.1 cm) 

and PSS (4.0 cm) 

The high mean for the agronomical traits indicated that pelleted potato seeds could be successfully used in the 

outdoor seedbed growing. 
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INTRODUCTION 

Potato production using true potato seed (TPS) has 

been proposed as an alternative to the traditional potato 

production by tubers. This new technique involved TPS 

(generative seed) obtained from potato plants produced 

fruits under field conditions (Almekinders et al., 1996; 

Chujoy and Cabello, 2007). Almekinders et al. (2009) has 

reported that the International Potato Center (CIP) in Peru 

has worked on potato production by using TPS and small 

farmers have used this technique in producing potatoes. 

Seedlings obtained from growing true seeds have been 

used in this proposed technique for a long time similar to 

tobacco growing. So seedlings from true seeds were easily 

transferred to seedbeds or to field conditions (Yildirim et 

al., 1985; Muthoni et al., 2014).  

Using potato seeds directly under field conditions has 

disadvantage of germination and emergence due to its 

very small size (Dumanoglu, 2016). Using seedlings had 

also some growing difficulties due to adaptation problems. 

Therefore coating potato seed or pelleting has been 

proposed a new technique to cope with those problems 

(Cavuslar and Eser, 2002; Kavak and Eser, 2005; Chujoy 

and Cabello, 2007). Pelleting potato seed aims to have a 

uniform and heavy seed grain by coating them with 

several fertilizers, hormones and other nutrients (Kavak, 

2006; Dumanoglu, 2016). This technology aims to reduce 

the cost and increase production in seed production 

(Gupta et al., 2004; Sinna et al., 2018). In addition, 

disease-free seed production and storage suitability is 

another advantage (Chujoy and Cabello, 2007; Sadavatti 

et al., 2018).  

Variety Nif (101) one selection from the Andigena x 

Tuberosum cross was released in 1998 (Ozturk and 

Yildirim, 2020). This genotype produces abundant fruits 

under field conditions so numerous true potato seeds 

(TPS) could be obtained. Therefore, it could be considered 

as suitable to TPS technology.  

The objective of this study was to compare yielding 

performances of potato plants developed from various 

treatments of pelleted seed of this genotype. 

MATERIALS AND METHODS  

The study was conducted in the outdoor seedbeds of 

Department of Field Crops of the Faculty of Agriculture 

of the Ege University in 2017 and 2018. Seeds of the 

potato genotypes Nif (101) with abundant fruit production 

were used. The fruit were collected in the field preceding 

year and seeds were extracted as given by Midikoglu 

(1988); Ozturk and Yildirim (2020).  
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Pelleting true potato seed 

In this study, organic materials left after vegetative 

production were utilized. Therefore, the organic materials 

accepted as waste were added in the reproduction chain 

(Dumanoglu, 2020). True seeds of Nif variety were 

pelleted by using organic corn cob dust, leaves of 

artichoke, bean and pea leaves dust; inorganic clay (below 

0.080 mm in sieve) and sugar-water mixture as adhesive. 

Approximately 10-12 g of the pelleting material was used 

in a batch seed pelleting. After this application, the seeds 

were kept in a dark room for 24 hours at 24 0C to dry in a 

moisture-free environment. True seeds of Nif variety with 

0.4-0.8 gr thousand kernel weights were used in pelleting 

applications. The sizes of seed were increased 2.5-3 fold 

by this procedure (Dumanoglu and Ozturk, 2021). The 

pelleted seeds were germinated under controlled 

conditions such as 20-25 0C; 60-70 % humidity described 

by ISTA (2007) and the germination capacity was found 

to be 81.33 %.  

Seedbed trial 

Pelleted seeds containing 1, 2 and 3 seeds and four 

control variant shown in Table 1 were used in the yield 

trial conducted in the outdoor seedbeds. Temperature and 

precipitation during the trial recorded are given in Table 2.  

 

Table 1. Three pelleted seed treatment and other controls of Nif variety planted in the seedbed trial 

Code number Treatment  

SPS Seedling from pelleted seed  

SNPS Seedling from non-pelleted seed 

PSS Pelleted single seed  

PDS Pelleted two (double) seed  

PTS Pelleted three (triple) seed  

NS Non-pelleted seed  

MT* Minituber (Control) 

*: 10-12 g minitubers were used 

 

Table 2. Temperature and precipitation during the trial recorded at Izmir-Turkey* 

Months/Years   2017-2018 2017-2018 

Average Temperature (0C) Total Precipitation (mm) 

March 13.3 15,8 72.2 67.2 

April  16.6 19,3 15.7 11.3 

May 21.7 23,9 27.0 67.6 

June  26.5 26,8 1.8 29.8 

July 29.8 29,7 1.4 0.3 
*: from Izmir Meteorological Station 

  

Trial was planted on March, in 2017 and March, 2 in 

2018. The yield trial was arranged in the Completely 

Randomized Design (CRD) with 3 replications. One plot 

consists of one row in 1.5 meter length was used. The 

spacing between rows was 50 cm and 20 cm on the rows. 

The planting depth was 1.5 cm. The germination and 

emergency percentages of the trial was shown in Table 3. 

 
Table 3. Percentages of seed emergence in the trial 

 Emergence % 

 Pelleted single 

seed 

Pelleted two 

(double) seed 

Pelleted three 

(triple) seed 

Non-pelleted 

seed 

Minituber 

(Control) 

2017  80 80 80 73.3 80 

2018 80 80 80 73.3 80 

  

Statistical Analyses 

The data obtained in the seedbed trial were analyzed 

by applying the standard analyses of variance technique 

given by the Acikgoz et al. (2004). The means of the traits 

were compared by using the standard Least Significance 

Difference test as described by Steel and Torrie (1980).  

 

 

 

RESULTS AND DISCUSSION 

The results of combined analysis over 2017 and 2018 

at the measured characteristics are presented in Table 4 

and the means of the treatments for measured traits are 

given in Table 5 and Table 6.  
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The mean squares given in Table 4 indicated that all 

the seed treatments were significant at the p≤ 0.01 level 

for the traits investigated. The treatment x year 

interactions were non-significant for the yield 

characteristics. One unexpected result was the year source 

of variation significant for plot yield at the p≤ 0.01 level.  

 

Table 4. Mean squares of the tuber characteristics obtained from the combined analysis of variance over 2017 and 2018. 

Source of variance   Tuber 

number 

Single tuber 

weight (g) 

Tuber yield (g) Plot yield (kg) Tuber width 

(cm) 

Tuber  length 

(cm) 

Treatment   288.716** 107.293** 236.850** 79.589** 102.347** 14.038** 

Year 0.822ns 0.467ns 3.901ns 30.402** 2.521ns 1.371ns 

Treatment x Year 1.118ns 1.194ns 2.171ns 1.248ns 0.917ns 1.060ns 

**: significant at the p≤ 0.01 probability level 
ns: non-significant  
 

Table 5. Means of the tuber number, single tuber weight (g), plant yield (g), tuber width (cm) and tuber length (cm) based on 

combined analysis over in 2017 and 2018  

Treatment 
Tuber 

number 

Single tuber 

weight (g) 

Plant yield 

(g) 

Tuber width 

(cm) 

Tuber 

length 

(cm) 

Seedling from pelleted seed (SPS) 8.1 15.1 124.2 2.7 3.8 

Seedling from non-pelleted seed (SNPS) 5.7 15.2 84.8 2.6 3.8 

Pelleted single seed (PSS) 6.3 24.0 150.1 3.2 4.0 

Pelleted double seed (PDS) 5.7 27.0 152.3 3.4 4.2 

Pelleted triple seed (PTS) 9.1 20.1 182.3 3.0 3.8 

Non-pelleted seed (NS) 2.8 13.8 38.8 2.2 3.5 

Minituber (MT) 4.5 26.3 118.6 3.4 4.1 

LSD(0.05) 0.362 1.576 8.979 0.126 0.187 
 

 

The means of seed treatments for the yield 

characteristics are shown in Table 5. The highest mean for 

tuber number was obtained from the pelleted 3 seeds 

(PTS) (9.1). The highest single tuber weights were 

obtained from the pelleted 2 seeds (PDS) (27.0 g) and the 

control (minituber) (26.3 g). The lowest mean for single 

tuber weight was for non-pelleted seed (NPS) (13.8 g). 

Yildirim et al. (1987) have grown seedlings of Andigena 

clone R.68 and R.143 in field and compared with normal 

size seed tuber. Tuber yield obtained from the transferred 

seedlings were lower than that of the seed tuber. Caliskan 

et al. (2006) reported the yield of the seedlings from main 

product regions were higher than early product regions. 

The decrease in yield for seedling as compared to tuber 

growing could be due to stress during seedling production 

and also for some earliness problems. In our study 

pelleted seed had higher tuber number and tuber weight as 

compared to seedling performance (5.7 vs 9.1) and (15.2 g 

vs 27.0 g). In this study pelleted seeds have advantage of 

development instead of adaptation to new transferred soil 

conditions. Therefore, they developed early as compared 

to the seedling s in early growing.  

When the seed treatments were compared for plant 

yield the highest plant yield was obtained from the 

pelleted 3 seeds combination (182.3 g) followed by the 

pelleted 2 seed (152.3 g) and pelleted 1 seed (150.1 g). 

The controls, non-pelleted seedlings, (84.8 g) and mini 

tuber (118.6 g) were behind them. The lowest mean for 

plant yield was obtained from non-pelleted seed (NS) 

(84.8 g). Midikoglu (1988) has reported the emergence of 

pelleted seed in field conditions as low as 20 % and not 

recommended usage of pelleted seed in field production. 

Yildirim et al. (1985) has reported high plant yield from 

the 3 seedlings grown in 30 cm row spacing. In this study 

the pelleted 3 seed treatment (PTS) was found to have the 

highest plant yield confirming their findings. The pelleted 

single seed (PSS) and double seed (PDS) had also high 

plant yield in this study. The variance between two years 

were not significant for single tuber yield and plant yield 

indicating the similarity of maintenance conditions in two 

consecutive years. Seed tubers were used in the traditional 

potato production and the maintenance of seed tubers had 

contained difficulties during the growing seasons. But the 

pelleted seed could be stored easily in a cold storage thus 

giving chance to be used in consecutive seasons. The 

pelleted seed technology will have a chance of usage in 

the seed market. Unfortunately, at the moment the coated 

potato seeds are not sold like other vegetable and flower 

seeds in Turkey. This new technology will have a chance 

to be used in near future.  

Tuber width had the highest value for mini tuber (MT) 

and Pelleted double seed (PDS) (3.4 cm), Pelleted single 

seed (PSS) (3.2 cm), Pelleted triple seed (PTS) (3.0 cm) 

follow them. The tuber length was higher for pelleted 2 

seed (PDS) and minituber (MT) (4.1 cm). The lowest 

tuber length was obtained from the non-pelleted seed (NS) 

such as (3.5 cm). The high tuber size means close to 

control indicated the possibility of obtaining large tubers 

from pelleted seeds.  
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The mean square for years was found to be significant 

at the p≤ 0.01 level for plot yield therefore the means for 

2017 and 2018 and mean over 2017 and 2018 are given 

and discussed separately. 

 
Table 6. Means of the plot yield (kg) for 2017 and 2018 and means over two years for the pelleted seed and the control treatments. 

Treatment 2017 2018 Mean 

Seedling from pelleted seed (SPS) 0.6 0.7 0.6 

Seedling from non-pelleted seed (SNPS) 0.4 0.5 0.5 

Pelleted single seed (PSS) 0.7 0.9 0.8 

Pelleted double seed (PDS) 0.7 0.9 0.8 

Pelleted triple seed (PTS) 0.9 1.0 1.0 

Non-pelleted seed (NS) 0.3 0.4 0.3 

Minituber (MT) 0.8 1.0 0.9 

Mean  0.6 0.8  

LSD (Year)(0.05): 0.042 

LSD (Treatment)(0.05): 0.078 

  

 

It could be seen in Table 6 that significantly high plot 

yield was obtained in 2018. The highest plot yield (0.9 kg) 

was obtained from the pelleted 2 seeds (PDS) in 2017 and 

from mini tuber (MT) (1.0 kg) and the pelleted three seed 

(PTS) (1.0 kg) in 2018. Yildirim et al. (1987) reported the 

tuber size was the limiting factor for yield in seedlings 

growing. In this study the plot yield for pelleted was found 

to be in the same group with control. In addition, the high 

averages of pelleted seed for second year indicated that 

also pelleted seeds may be maintainable safely in the at 

least for one year in storage. 

The distributions of tuber characteristics measured in 

the seedbed growing for pelleted seed were shown in 

figures 1, 2, 3, 4 and 5. 

 

 

 
 

Figure 1. Histograms of tuber number of the pelleted seed grown in the seedbed 
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Figure 2. Histograms of the single tuber weight (g) of the pelleted seed grown in the seedbed 

 

 

 
 

Figure 3. Histograms of plant yield (g) of the pelleted seed grown in the seedbed 
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Figure 4. Histograms of plot yield (kg) of the pelleted seed grown in the seedbed 

 

 

 
 

Figure 5. Histograms of tuber width (cm) of the pelleted seed grown in the seedbed 
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Figure 6. Histograms of tuber length (cm) of the pelleted seed grown in the seedbed 

 

CONCLUSION 

Pelleted seeds had higher tuber number and single 

tuber weight, as compared to the seedlings and mini 

tubers; pelleted seeds had close means as compared to 

mini tuber growing for single tuber yield and plot yield. 

Therefore, the use of pelleted seeds in potato cultivation 

may be suitable to outdoor production in seedbeds. 

Increasing the pellet size could have a positive effect in 

field growing. In addition, organic materials treated as 

waste could be gained by utilizing this way.  

The pelleted seeds were disease free and low 

production cost could be an alternative to the traditional 

potato production using tubers seeds. The application of 

pelleted seed technic requires suitable soil preparation 

which is difficult in comparatively large field areas. 

Therefore this technology could be safely used in small 

size plantation areas and gardens. In near future the 

market developed pelleted seeds will be an innovative 

approach in production from pelleted potato seeds similar 

to vegetables and flowers. 
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