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Abstract: The Stevia rebaudiana (Bert.) Bertoni is a perennial herbaceous plant and belongs to family of Asteraceae 
(Compositae). The contents of S. rebaudiana (Bert.) Bertoni consist mainly non-caloric stevioside and rebaudioside A 
sweeteners. Low seed germination is an important problem in stevia cultivation. Therefore in this study, the effects of light 
and temperature on germination performance of stevia seeds were studied. Stevia rebaudiana seeds were treated with two 
lights (light/darkness) and four different temperatures (15 ºC, 20 ºC, 25 ºC, 30 ºC). For each treatment, 50 seeds were 
counted and placed into petri dishes. Experiments were conducted as a randomized complete design method with three 
replicates. Germination was started within 6 to 10 days depending on the treatments. The highest seed germination rate 
(71%) was observed in darkness/25 ºC temperature and followed by darkness/20 ºC (68%) and light/25 ºC (67%). On the 
other hand, the lowest seed germination rate (31%) was obtained from 15 ºC in both light and dark conditions and followed 
by darkness/30 ºC (43%) and light/30 ºC (49%). The results showed that lower (15 ºC) and higher (30 ºC) temperatures 
significantly decreased the germination rates of stevia independently from the light treatments.   
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1. Introduction 
The Stevia rebaudiana (Bert.) Bertoni is a 
perennial plant, called also sweet herb, in the 
family of Asteraceae (Compositae). It is a short-
day plant (Handro and Ferreira, 1989) and florets 
of this plant are tiny white. At the same time, the 
average weight of 1000 seeds is 300 mg. It’s seeds 
consist of slender achenes, about 3 mm in length 
(Goettemoeller and Ching, 1999). The yield of 
seed production associated with last stem cutting 
time, planting density and number of bloom 
(Macchia et al., 2007). The sweet herb is 
originated in South America (Paraguay and Brazil) 
(Andolfi et al., 2006; Harrington et al., 2011). 
Extracts of sweet herb are being consumed as 
natural sweetener in a number of countries, 
particularly in Japan, China, Korea and Brazil and 
the leaves of sweet herb have non-caloric 
diterpenes and glycosides such as stevioside and 
rebaudioside-A. These glycosides in leaf of sweet 

herb are 300-350 times sweeter than sucrose 
without any side effects. This natural property is 
very important for diabetics, dieters and people 
who care about their health. On the other hand, 
sweet herb has some significant medicinal effects 
such as hypoglycemic, oral contraceptive, 
cardiovascular and antimicrobial activity (Das et 
al., 2008; Kumar and Sharma, 2012).  The sweet 
herb is self-incompatible and insect pollinated and 
clear seeds are infertile (Goettemoeller and Ching, 
1999). From the literature, it appears that five 
pollination treatments and germination of seeds 
have been studied, and these are cross-pollination 
by bumble bees (78.3%); cross-pollination by hand 
(92.0%); cross-pollination by wind (68.3%); self-
pollination by hand (93.3%) and control (36.3%). 
It was showed that seed germination increases with 
all pollination treatments. Generally, the seed 
germination of sweet herb is poor, therefore the 
large-scale cultivation of this plant is limited 
(Goettemoeller and Ching, 1999; Kumar and 
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Sharma, 2012). Since the seed germination is not 
adequate, propagation through seeds is too few 
(Taware et al., 2010). Generally propagation is 
through stem cuttings (Abdullateef and Osman, 
2011). Genetic determinants and environmental 
factors are related to germination (Başbağ et al., 
2009). Light is one of the important factors, in 
order that the photosynthesis, which is significant 
for organic products and cellular activities of 
plants and plant development, becomes. At the 
same time, light plays important role for seed 
germination and seedling growth of some plants. 
Presence of light can influence some seeds to 
germinate but in some seeds can bring inhibition 
(Abdullateef and Osman, 2011).  

One of the deterministic factors of 
development of a plant is temperature since all 
metabolic processes are affected by it. Therefore 
optimum temperature is considerably important for 
germination rate of stevia seeds. It may decrease at 
higher or lower temperatures than optimum 
temperature (Roberts, 1988). Furthermore, the 
amount of calender time to develop a certain 
developmental stage shows differences due to the 
effect of temperature (Olivier and Annandale, 
1998). 

Sweet herb has low seed germination and this 
is a significant problem in stevia cultivation. 
Therefore, this study was carried out to determine 
germination performance of stevia seeds at 
different temperature and light conditions.  

 
2. Materials and Methods 
2.1. Seed collection 

Mature seeds were collected from second year 
stevia plants grown in the field conditions in 
October 2012 and then stored in room temperature 
until germination tests. Flowers of those plants 
were pollinated by honey bees. 
 
2.2. Germination experiments for temperature 

and light 
Germination experiments were conducted in a 

programmed incubator with cool white fluorescent 
lamps (6.000 lux) in the Department of Field 
Crops, Faculty of Agriculture, Akdeniz University, 
in 2012. The experiment was conducted as a 
randomized complete design method with three 
replicates. In the experiment, there were eight 
treatments with two light conditions (light and 
dark) and four different temperatures (15 ºC, 20 
ºC, 25 ºC, 30 ºC). Each treatment consisted of 
three plates and each plate was contained 50 
seeds.50 seeds were placed into each petri dish  
(90 mm) which contained blotting paper wetted 
with distilled water. After that, petri dishes were 

closed and wrapped with paraffin and placed in the 
incubator with the four different temperature 15 
ºC, 20 ºC, 25 ºC, 30 ºC and two different light 
(light and darkness) application for two weeks 
(Table 1). In darkness treatment, petri dishes were 
covered completely with aluminium foil so that no 
light could enter. First germination day was 
determined as seeds were considered germinated 
when the rootlet reached the length of the seed 
itself (Macchia et al., 2007). The number of 
germinated seeds was counted every day and final 
counting was recorded after two weeks.  

Germination percentage (GP %) was calculated 
with following formula: 

GP= NGS / NTS x 100 
NGS= Number of germinated seeds,  
NTS= Number of total seeds 
 

Table 1. Treatments used in the germination test 
Treatments              Temperature / Light Conditions 

T1 15 ºC / light 
T2 15 ºC / dark 
T3 20 ºC / light 
T4 20 ºC / dark 
T5 25 ºC / light 
T6 25 ºC / dark 
T7 30 ºC / light 
T8 30 ºC / dark 
 

2.3. Statistical analysis  
Experimental data were analysed by SAS. 

Randomized complete block design was employed 
for comparing of temperatures, light conditions 
and their reciprocal interactions in the seed 
germination percentage. The means of the 
examined traits were ordered according to 
Duncan’s multiple range tests.  
 
3. Results and Discussion 
Results of the experiments are presented in Table 
2. According to the results, first germination days 
were affected significantly by light/darkness and 
temperature treatments (P<0.01). The difference 
between means of light and darkness treatments 
was found to be important, and mean of first 
germination in light condition (6.8 days) was 
earlier than in dark condition (7.3 days) (Table 2).  

The lowest temperature (15°C) gave the latest 
germination time in both light (9 days) and dark 
(10 days) conditions, and was appeared to be 
significantly different from other temperatures     
(6 and 7 days). On the other hand, 20 ºC, 25 ºC and 
30 ºC treatments were placed into same statistical 
group. 

According to the results, germination 
percentage   was            significantly   affected   by   the
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Table 2. First Germination Time and Germination Percentage of Stevia rebaudiana (Bert.) Bertoni seeds with 
different temperature and different light 

 First germination time (Days)** Germination percentage (%)** 
   Temperature (oC) Light Dark  Means Light  Dark Means 

15 9 A 10 A 10 A 31 C 31 B 31 C 
20 6 B  7 B  7 B   59 AB 68 A 64 A 
25 6 B  7 B  6 B 67 A 71 A 69 A 
30 6 B  6 B  6 B 49 B 43 B 46 B 

LSD 1.3314 1.0871 0.6688 14.257 13.446 9.1496 
Means 6.8 B 7.3 A  51.5 A 53.1 A  

Mean differences with different letters within the same column are statistically significant (**: P<0.01) 
 

temperature (P<0.01). In light condition, the 
highest germination percentage was recorded at 25 
°C (67%) and followed by 20 °C (59%) and 30 °C 
(49%). The lowest germination percentage was 
obtained from 15 °C (31%) and it was statistically 
important. In darkness, there were two statistical 
groups; the highest germination percentages were 
determined at 25 °C (71%) and 20 °C (68%) and 
the lowest ones were obtained from 30 °C (43%) 
and 15 °C (31%) (Table 2). 

In both light and darkness, 15 °C treatment 
gave the lowest germination percentage and 
followed by 30 °C treatment. In this experiment, 
25 °C was appeared to be optimum temperature for 
higher germination rate either in light or in 
darkness. Also, 20 °C could be suitable for higher 
germination rate particularly in darkness (Table 2).  

In the means of light and darkness, 25 ºC and 
20 ºC were statistically in the same group and 
significantly higher than others, and 15 °C was the 
lowest rate (Table 2). 

Temperature is one the most important 
environmental factor determining the success of 
germination and all seeds need proper temperature 
for germination. Generally, low temperatures 
significantly delayed the germination (Pourreza 
and Bahrani, 2012). Kumar and Sharma (2012) 
reported that stevia seed germination is hampered 
by low temperature.  

Also sometimes germination can be negatively 
affected by higher temperatures (Pourreza and 
Bahrani, 2012). Sharma (1976) determined that 
while high temperatures (>30 ºC) are unfavourable 
for germination and cause injury to seeds and 
seedlings, lower temperatures (<15 ºC) are also 
inhibitory but do not cause permanent damage to 
seeds. The same researcher reported that a large 
percentage of seedlings died soon after 
germination and turned black at temperatures 
higher than 30 ºC, while at 40 ºC seeds were 
damaged permanently. This case explains why 
germination percentage was reduced at 30 °C in 
our study. Kawatani et al. (1976) reported that 
optimum temperature for seed germination of 

stevia was 20° C. In another study, Takahashi et al. 
(1996) compared germination performance of 
stevia under different temperatures (20, 25, 30° C) 
and reported that maximum germination occurred 
at 25° C with 90.3%.  

In conclusion, germination percentage of stevia 
was significantly affected by the temperature but 
light did not reveal any difference. The highest 
seed germination rates were observed in 25 ºC and 
20 ºC temperatures. On the other hand, the lowest 
seed germination rates were obtained from 15 ºC 
and 30 ºC.  
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