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Sapium sebiferum of the spurge family (Euphorbiaceae) is commonly known as the Chinese tallow tree, 
Florida aspen and Popcorn tree. The objective of this study

 
was to evaluate the potential effects of 

temperature, media, and
 
time of germination of Sapium sebiferum. Seeds were exposed to different 

condition of time, media and temperature. It was predicted that Sapium would germinate under a variety 
of environmental, but seeds germinated predominantly in fluctuating temperature and media conditions 
(Rogers and Siemann, 2003). In a field experiment, S. sebiferum germination was significantly greater at 
a high temperature than at cold. The greatest and least seed germination occurred on a sandy media. 
The best treatment for breaking the dormancy was kept for 8 week in 28°C. Germination percentage was 
95%. The seedlings successfully established in greenhouse. 
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INTRODUCTION 
 
To manage the landscape development plans it is very 
important to use ornamental plants that are nice and 
could be adopted with the weather of region. Other 
characteristics such as being fast growth and resistant to 
pests and disease make it a popular landscape tree. 
Studies on plants in other countries and possibility to use 
them in deferent ranges of natural science could increase 
the variety of plants genotype in our country. It is obvious 
that we need to do comprehensive studies and plan to 
use new species. The Chinese tallow tree (Figures 1, 2,3 
and 4) is a subtropical, native to China and cultivated 
there for production of soap and candles from the waxy 
seed coat, fuel from the wood pulp, drying oil from seed 
kernels, black dye from  leaves,   and  protein  meal  from    
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seed kernels (Cameron et al., 2000). It has been 
introduced worldwide, due to use as an ornamental and 
attempts to establish it as a commercial crop starting in 
the early 1900s (Potts et al., 1946; Scheld et al., 1984; 
Duncan  and Duncan, 1988). S. sebiferum have traits of a 
typical invading species, including tolerance for a wide 
variety of soil types, fast growth, precocity, and effective 
seed dispersal (Bruce, 1997). Some factors inhibit 
growth; including lack of summer rain, alkaline soil, very 
cold winters, and hot weather. Controlled and limited 
cultivation of this plant can be considered in semitropical 
regions of Iran. A few seeds of plant introduced to Iran 
recently but because of insufficient information regarding 
to the seed standards, it has not been cultivated 
commonly, yet. The seeds evaluated in ICRASN (Isfahan 
Center for the Research of Animal Science and Natural 
Resources Iran Isfahan) for the first time and showed a 
physiological dormancy. 
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Figure 1. Chinese tallow in spring. 

 
 
 

 

 
Figure 2. Chinese tallow in atum. 

 
 
 
METERIALS AND METHODS 
 
Our researches were repeated 3 times during the years 
of 2005, 2006, and, 2007 at incubator in Tissue Culture 
Research Laboratory, Agriculture Biotechnology 
Research Institute Central Region of Iran. Seeds used 
had been collected from a single mature tree at the 
Coastal Center during the fall of 2005~2007. After 
preliminary tests seeds of S. sebiferum were surfaces-
sterilized with 96% (v/v) ethanol for one min and then 
they were treated with 1% (v/v) hypochlorite sodium with 
one or two drops of tween-20 for 10 min, followed by 
rinsing three times with sterile distilled water. Seeds were 
planted by FP (filter paper) and sand. They remain in 7 to 
29 Celsius degrees for 6 to 8 to 10 week.  After  that  they  

 
 
 
 

 

 
Figure 3. Chinese tallow seed. 

 
 
 
are transferred to green house. Seeds were watered to 
maintain moisture. Germination was determined with 
daily observations by the appearance of the epicotyls 
above ground for the seed in each tube. The number of 
seeds that germinated in each replicate was assessed 
(Cameron et al., 2000). The experiment consisted of 
factorial arrangements of treatments based on completely 
randomized design (CRD). Data were analyzed using 
MSTATC and means were evaluated by Duncan Test (5 
and 1% level). 
 
 
RESULTS AND DISCUSSION 
 
Tallow tree germination and time of germination are 
influenced by several factors, such as season of planting, 
digestion by birds, and seed characteristics, which result 
in a wide range of reported germination rates both across 
and within studies. For instance, Conway and others did 
not access germination rates higher than 10%, while 
germination rates as low as 0% and up to 94% were 
observed by Cameron and others (Cameron et al., 2000). 
Renne et al. (2001) also obtained a wide range of 
germination rates (13 to 80%). 

Studies on percent of germination with different 
treatments show that maximum percent of germination 
(95%) is in sand and 28% after 8 week and minimum is in 
FP method (Table 5). A significantly higher proportion of 
Sapium seeds germinated in the high temperature-cycle 
treatment. Germination was abundant in sand, but 
decreased markedly if the medium were FT, and did not 
occur if the temperature were reduced below 7°C. 
Germination was highest in seeds from 1 year-old and fell 
to low in cultures kept for 3 year. 

There was significant different between of S. sebiferum 



 
 
 
 

 

 
Figure 4. Chines tallow in atum. 

 
 
 
Table 1. Analysis of variance table for the percent of S. sebiferum 

seeds that germinated from different treatment (medium and time). 
 

Source of variance df Mean square F F-value P 

Medium 1 17766.1 2558.32 0.000 

Time 2 2265.0 163.08 0.000 

Medium × Time 2 735.6 52.96 0.000 

 
 
 
Table 2. Analysis of variance table for the percent of S. sebiferum 
seeds that germinated from different treatment (medium and 
temperature). 
 

Source of variance df Mean square F F-value P 

Medium 1 17766.1 2558.32 0.000 

Temp 2 37061.7 1778.96 0.000 

Medium × Temp 3 5988.4 287.44 0.000 

 
 
 
seeds that implant in medium in different temperature 
(Table 1 and 2).The length of time and temperature had 
significantly affected on germination of S. sebiferum 
(Table 3). Highest germination success of S. sebiferum 
seeds occurred during 2007, whereas lowest germination 
was during 2005 (Table 4). 

Tallow seeds minimum percent of germination in FP 
method because they have dormancy and could be 
broken (Table 5). It’s according to result of Nijer et al. 
(2002), that indicates oscillating heat, rather than cold 
stratification, may be more important for breaking seed 
dormancy. Similar to Conway et al. (2000), seeds in the 
present study that were subjected to a continually cold 
environment did not  germinate. There  with,  the  role  of  
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Table 3. Analysis of variance table for the percent of S. sebiferum 
seeds that germinated from different treatment (time and 
temperature). 
 

Source of variance df 
Mean  

square F 
F-value P 

Time 1 2265.0 163.08 0.000 

Temp 2 37061.7 1778.96 0.000 

Time × temp 6 153.1 22.04 0.000 

Medium × Time × Temp 6 316.8 7.60 0.000 

 
 
 
Table 4. Percent germination (mean ± SE) of Sapium sebiferum 

seeds of different ages after planting. 
 

Year 
seeds 

Age of seed 
(yr) 

Percent germination 
(%) 

P 

2005 1 80% ± 4.5 0.000 

2006 2 84% ± 4.0 0.000 

2007 3 92% ± 5.8 0.000 

 
 
 

Table 5. Percentage of seed germination (mean ± SE) from S. 
sebiferum with different levels of time, temperature and 
medium. 
 

Medium 

Time 

 

       Temp 

Percentage germination (%) 

5 12 20 28 

SAND 6 week 0 70 ± 1 73 ± 2 75 ± 1 

SAND 8 week 0 80 ± 1 81 ± 2 95 ± 1 

SAND 10 week 0 60 ± 2 61 ± 1 65 ± 2 

FP 6 week 0 40 ± 1 41 ± 2 45 ± 1 

FP 8 week 0 30 ± 1 31 ± 2 35 ± 1 

FP 10 week 0 20 ± 1 21 ± 1 25 ± 2 

 
 
 

long-term seed dormancy directing to the seeds 
germinated after 8 wk. Although complete removal of the 
tallow seed coating with a surgical blade in an increase in 
germination rate (62.3%), substantial decreasing in 
germination rate resulted by splitting the tallow seed 
coating (17.3%) (Siril et al., 1998). 

Contrariwise, S. sebiferum germination increased when 
exposed to continuous high temperature. Time of storage 
affected germination success, with maximum germination 
after seeds were kept in cold-storage for 3 year. Though, 
continued storage resulted in progressive deterioration of 
the proportion of seeds that germinated. Because S. 
sebiferum seeds required a period of time under cold 
temperatures to obtain maximum germination success, 
winter temperatures in the field would affect germination 
success and geographic distribution or among-year 
abundance of this exotic species. Few other data are 
available on germination success  or  the  length  of  time 



104          Res. J. Agric. Environ. Manage. 
 
 
 
that S. sebiferum seeds remain viable in the soil bank 
(Cameron et al., 2000). Harper investigated that 
germination success was 0 to 10% for S. sebiferum 
seeds in mature floodplain forests in Louisiana, with 10 to 
15% of seeds viable after 1 year in the soil. The effect of 
time of planting and its associated light and temperature 
conditions differs between studies (Happer, 1995). 

Nijjer et al. (2002) also found a significant (p < 0.0001) 
effect of temperature, with constant temperatures of 90ºC 
(32ºC) and 60ºC (16ºC) having lower germination rates 
(~0%) than the cycling temperature regime (~6~15%) of 
16 h at 90ºC (32ºC) and 8 h at 60ºC (16ºC). Given that 
temperature fluctuations occur more often in open areas, 
such as canopy gaps, it is offered that Tallow tree may 
have higher germination in disturbed habitats (Nijjer et 
al., 2002). 
 
 
Conclusion 
 
Our study found that in a field experiment, S. sebiferum 
germination

 
was significantly greater at a high 

temperature than at cold. An increased frequency of 
germination can result in increased temperature. There 
was significant medium variation in the proportion of 
germinated seeds and the rate of germination. The 
greatest and least seed germination occurred on a sandy 
media. The best treatment for breaking the dormancy 
was kept for 8 week in 28°C. Germination percentage 
was 95% following. Therefore, we proposed to develop 
variety treatment including temperature, media and time. 
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