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ABSTRACT: The study of weeds and providing their control and management strategies is usually 
associated with some problem due to weed seed dormancy and germination requirements. One of the 
important weeds with deep dormancy is Black bindweed (Polygonum convolvulus). In this present study 
in order to obtain appropriate treatment to eliminate seed dormancy gibberellic acid (GA), scarification + 
GA, guanine, sulfuric acid + temperature and sulfuric acid + guanine were examined in applied as 
separate experiments. All the experiment were conducted as factorial based on a complete randomized 
block design (CRD) with three replications. The results showed that Polygonum convolvulus seed 
treatment with sulfuric acid for 30 minutes following guanine 0.0001 M for three hours is the best method 
to break Polygonum convolvulus seed dormancy.  
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INTRODUCTION 
 

 Weeds are considered as problematic agents in agricultural practices because they have an adverse impact on 
grain quality and yield (Radosevich et al, 2007). Despite the widespread use of herbicides weed control usually 
fails due to the emergence of new resistant population (Pwles and Holtum, 1994). In addition to the genetic and 
ecological factors that are important to create resistance to herbicides, weeds with phenological changes such as 
changes in dormancy may present resistance to herbicides (Mortimer, 1997, Mart´ınez-Ghersa et al,. 2000). One of 
the most important weeds in wheat fields of Golestan province that its population is increasing in is Polygonum 
convolvulus. P. convolvulus is an twisting and climbing annual plant of Polygonaceae family, plant with the height 
of 20 to 100 cm that is propagated by seeds. The plant flowering season is from May to June. This weed causes 
reduced yield, plant lodging and disorder in the process of harvesting in most fields. Conventional cultivation 
systems in the area, time zones for chemical control of weeds and the applied herbicides can be effective in the 
process of population growth and the level of weed infestation. The lack of attention to implement the integrated 
weed management (IWM) and the proper choice of herbicides, and chemical control without programming, will 
cause this type of weed become serious problem in the wheat fields in the future. The references indicate that this 
weed with a frequency of more than 50% is one of the most important weeds in Golestan province (Younesabadi et 
al, 2002) and can interfere with harvesting time by attaching to the crop plant. P. convolvulus leads to the lodging of 
wheat and makes harvesting difficult. 5 plants per square meter may reduce the wheat yield by 12%. 30 plants per 
square meter can reduce wheat yield by more than 22%. Gharanjik et al. (2013) have reported the allelopathic 
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effects of P. convolvulus on wheat crop. According to adbove P. convolvulus control is inevitable. But to establish a 
proper management to control this weed it is necessary to be aware of the biology of this and its ecological 
requirements. In other words, the knowledge of the biology of the weed is most important step to establish a proper 
management against it (Chauhan and Johnson, 2009). Seed germination is considered as the most important 
events because it is the first stage to weeds control in an ecological nich (Cairns and Devilliers, 1986; Forcella et 
al; 2000; Leon and Knapp, 2004). Seed germination is one of the critical stages in the establishment of seedling 
and successful plant growth in later stages (Almansouri et al., 2001). Germination or seed dormancy is determined 
by seed properties and environmental conditions. These two parts strongly have interaction with each other and 
that is why germination and dormancy have closely related with seasonal changes and other environmental factors. 
These dormant seeds will not germinate until it is faced with certain factors and conditions (Koocheki et al. 2001). 
Seed dormancy and germination is depended on the genetic factors and environmental conditions of mother plant 
(which are effective on the seed development) and post harvest conditions (Kaye et al., 1997). Reports indicate 
that (Ghahraman, 2005; Mortensen and Molloy, 1993) a single plant of P. convolvulus can produce 100 to 1,000 
seeds that have deep initial dormancy however its production potential is estimated more than 3000 seeds. The 
conducted studies have reported that a hard shell of the P. convolvulus seeds are the cause of its dormancy for 
several years (Robert and Feast, 1973). Seed dormancy is affected by heat, cold, light and scarification (Batlla et 
al, 2004). Since weed control is an essential component of the crop production therefore, development of seed 
dormancy breaking methods is helpful crop prod uction (Adkins and Peters, 2001: Hilhorst and Toorop, 1997). 
Since no detailed study is performed on seed dormancy breaking of Polygonum convolvulus in Iran, this study 
analyzes the possibility of P. convolvulus seed dormancy breaking with different treatments. 
 

1. Materials and methods 
At the beginning of the experiment, P. convolvulus seeds were collected from the wheat fields of Golestan province 
in June 2014. the seeds after being harvested from the mother plant were grown in several layers of Whatman 
paper in Petri dishes as a pre-test. had The result showed that P. convolvulus seeds had primary dormancy and 
were not able to germinate in normal condition. In order to break the seed dormancy, the following tests were are 
performed in three replications in weed laboratory  at Agriculture and Natural Resources Research and Education 
Center of Golestan province. All the tests are performed as factorial in a completely randomized design (CRD).  

1.1. Test 1- The effect of gibberellic acid(GA) on P. convolvulus seed germination percentage 
The first factor was the concentration of GA at four levels (500, 1000, 1500 and 2000 ppm) and the second factor 
was immersion of seeds in GA at three levels (6, 12 and 24 hours) 

1.2. Test 2- The effect of scarification and GA on Polygonum convolvulus seed germination percentage 
The first factor was scarification at four levels (2 minutes, 4 minutes, 6 minutes scarifiying with sandpaper (P120) 
and full peeling of P. convolvulus) and the second factor was GA at two levels (1000 and 1500 ppm) in both 
treatments the P. convolvulus seeds’ immersised in GA is 12 hours. 

1.3. Test 3- The effect of guanine on P. convolvulus seed germination percentage 
The first factor was guanine  cencentration  at 4 levels (0.1, 0.01, 0.001 and 0.0001M) and the second factor was 
the duration of  guanine  treatment with at two levels (3 and 6 hours) 

1.4. Test 4- The effect of sulfuric acid and temperature on P. convolvulus seed germination percentage 
The first factor was the sulfuric acid  treatment duration (20 min, 25 min, 30 min and 35 min) and the second factor 
was germinator temperature at two levels (at 15 and 25 °C).  

1.5. Test 5- The effect of sulfuric acid and guanine on the Polygonum convolvulus seed germination percentage 
The first factor was the sulfuric acid treatment duration (30 min and 35 min) and the second factor was the guanine 
treatment duration at two levels (3 and 6 hours) and the third factor was guanine concentration at two levels( 0.1 
and 0.0001M)  
In all tests the treated seeds were washed with distilled water. In all  experiments after treatment, 5 ml distilled 
water was added to each peteridish and the peteridishes were sealed by Para film to avoid of evaporation, except 
in 4th test that has temperature treatment, all treatments peteridishes were gown at the continuous temperature of 
15/25 °C (night/day) inside the germinator (model: Labtech, LGC-4201). The records were taken in daily basis for 
10 days and radical emergence of  2 mm was consider as germinated seed. Finally germination percentage is 
calculated according to the following formula: 

Germination percentage= 
𝑛

𝑁
× 100    

Where: 
n= the number of germinated seeds 
N= the total number of planted in  seeds each petri dish 
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2. Results and Discussion 
2.1. The effects of GA on P. convolvulus seed germination percentage 

 The results showed that there is a significant difference between different concentrations of GA in case of P. 
convolvulus seed germination. Also the duration of treatment with GA affected P. convolvulus seed germination 
percentage significantly. The interaction between concentration and duration of treatment with GA on germination 
percentage of P. convolvulus was significant. Among different doses of GA, 1500 and 2000 ppm, led to the highest 
P.convolvulus seed germination percentage and the lowest germination was observed at 500 ppm. Among various 
treatment durations, 12 and 24 hours had the highest P. convolvulus seed germination percentage. However there 
was no significant difference between these two treatments. The lowest level of germination was observed at 6 
hours treatment. Table of the interaction effects showed that seed treatment with 1500 ppm GA for 12 hours had 
the highest percentage of germination but Timson (1966) showed that the best treatment to break P. convolvulus 
dormancy is between 50 and 100 ppm.  

 
Figure 1. The effect of different concentrations of gibberellic acid and duration of treatment with gibberellic acid on 
Polygonum convolvulus seed germination percentage 

2.2. The  effect of scarification and GA on P. convolvulus seed germination percentage 
The results of experimert that there was a significant difference (P=5%) between the treatments in case of P. 
convolvulus seed germination percentage. In other words, scarification of seeds with sandpaper (p 120) at different 
durations has a significant impact on the P.convolvulus seed germination but there was no significant different 
between different GA concentration (1000 and 1500 ppm) in this case. The interaction effect of scarification and 
GA on P. convolvulus seed germination is significant. The combined treatment of scarification for 2 min and GA 
1500 ppm had the lowest effect on germination and GA 1500 ppm+ full peeling of P. convolvulus seed (seeds 
without shells) had the highest germination percentage. Other researchers have reported that P. convolvulus 
seeds’ hard shell is responsible for its dormancy for several years (Robert and Feast, 1973).  
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Figure 2- the effect of gibberellic acid and scarification on Polygonum convolvulus seed germination percentage 
 

2.3. The effect of guanine on P. convolvulus seed germination percentage 
The results of this study showed that (Table 1) there was a significant difference between different guanine 
concentrations (0.1, 0.01, 0.001 and 0.0001) in case of P. convolvulus seed germination percentage 0.0001 M 
guanine  treatments  led to the highest P. convolvulus seed germination and the 3 h treatment had higher 
germination than the 6h. The interaction between concentration and duration of treatments had a significant effect 
on P .convolvulus seed germination too. Guanine at 0.0001 M for 3 h led to the highest P. convolvulus seed 
germination. The positive effect of guanine on P. convolvulus seed germination has also been reported by other 
researchers (Timson,1966).  
 
Table 1- mean comparison of guanine  effete on Polygonum convolvulus seed germination percentage 

Treatment   
Germination 
percentage 

Guanine-Term 
Treatment 

3h 25.83a 

6h 17.24b 

LSD 1.05 

Guanine 
Concentratiom 

0.1M 23.17b 

0.01M 23.83b 

0.001M 23.33b 

0.0001M 29.67a 

LSD 1.48 

 
2.4. The effect of sulfuric acid and temperature on P. convolvulus seed germination percentage 

Analysis of variances showed that there was a significant difference between different sulfuric acid treatments in 
case of P. convolvulus seed germination percentage; in other words the duration of treatment with sulfuric acid had 
a significant effect on P. convolvulus seed germination percentage. Among different treatment, 35 min duration had 
the highest P. convolvulus seed germination percentage and the lowest germination was observed at 20 min 
treatment. However the interaction effects showed that sulfuric acid for 30 minutes at 25°C had the highest 
germination. The effect of temperature and sulfuric acid on the seeds dormancy breaking of other plants has also 
been reported by other researchers (Raie et al, 2007; Alavi et al., 2014, Ghaderi et al, 2008).  
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Figure 3- The interaction effects of sulfuric acid concentration and temperature on on Polygonum.convolvulus seed 
germination percentage 

2.5. The effect of sulfuric acid and guanine on the P. convolvulus seed germination percentage 
The results of this study (table 2) revealed that duration of treatment with sulfuric acid and guanin had a significant 
effect on P. convolvulus seed germination percentage. But P. convolvulus seed germination percentage was not 
affected by guanine concentration. Based on the result treatment with sulfuric acid for 30 min was better than 35 
min treatment and treatment with guanine for 3 h was better than 6h. The study of the interaction effects indicated 
that the treatment with sulfuric acid for 30 minutes and guanine 0.0001 M for 3 h had the highest germination. The 
treatment with sulfuric acid for 3 h and guanine 0.0001 M for 6 h has the lowest level of germination. Since P. 
convolvulus seeds have hard shells, it seems that this hard shell prevents the absorption of water and oxygen and 
prevents its germination. Many sources confirm the use of sulfuric acid in breaking the dormancy of such seeds 
(Watson, 1980; Nadjafi et al., 2006) 
Table 2. Comparing the average sulfuric acid and guanine effect on Polygonum convolvulus seed germination 
percentage 

treatment time Germination percentage 

Duration of treatment 
Sulfuric acid  

30 min 37.42a 

35 min 35.75b 

LSD 0.50  

Duration of treatment 
guanine 

3 h 37.58a 

6 h 35.58b 

LSD 0.50  

Sulfuric acid (30min) 
Guanine (3h) 39.00 

Guanine (6h) 35.83 

Sulfuric acid (35min) 
Guanine (3h) 36.16 

Guanine (6h) 35.23 

Sulfuric acid (30min) 
Guanine 0.01M 36.83 

Guanine 0.0001M 38.00 

28

29

30

31

32

33

34

35

15°C 25°C 15°C 25°C 15°C 25°C 15°C 25°C

Sulfuric acid
20 minutes

Sulfuric acid
25 minutes

Sulfuric acid
30 minutes

Sulfuric acid
35 minutes

d

cd

bcd bcd

b

a

bc
bc



Intl J Farm & Alli Sci. Vol., 5 (6): 427-433, 2016 

 

432 
 
 

Sulfuric acid (35min) 
Guanine 0.01M 36.00 

Guanine 0.0001M 35.50 

Guanine (3h) 
Guanine 0.01M 37.00 

Guanine 0.0001M 38.16 

Guanine (6h) 
Guanine 0.01M 35.83 

Guanine 0.0001M 35.33 

Sulfuric acid (30min) 

Guanine 3h 
Guanine 0.01M 38.33 

Guanine 0.0001M 39.66 

Guanine 6h 
Guanine 0.01M 35.33 

Guanine 0.0001M 36.33 

Sulfuric acid (35min) 
Guanine 3h 

Guanine 0.01M 35.66 

Guanine 0.0001M 36.66 

Guanine 6h 
Guanine 0.01M 36.33 
Guanine 0.0001M 34.33 

 
Conclusion  
The results of this study showed that P. convolvulus seeds had dormancy. Among different doses of GA, 1500 and 
2000 ppm led to the highest P. convolvulus germination percentage and the combined treatment of GA 1500 ppm 
and full peeling of P. convolvulus seeds (seeds without shells) led to the highest P. convolvulus seed germination. 
The treatment with sulfuric acid for 30 minutes and guanine 0.0001 M for 3 h at 25°C was effective on 
P.convolvulus seeds but the best treatment to break P. convolvulus seed dormancy was sulfuric acid (30 minutes) 
+ guanine (3 h at 0.0001Mconcentration). 
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