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 In definition of a new plant species in order to domesticate and cultivating is more 

significant on a zone, being aware of response its seeds germination to different 

temperature and also recognizing the range of endurance against waterless and salinity 

stress. In order to analyze different levels interaction (10, 15, 20, 20, 25, 30, 35, 40, 45 

centigrade), salinity (0, - 3/8, -8/5, -11/5, -14/8) and waterless stress (-0/5, -1/48, -2/95, 

-4/91, -7/36, -10/3) has been experienced on Panicum antidotale Retz. germination 
indexes in the case of the accidental scheme in four repeat on agriculture liberator of 

Islamic Azad university in Khorasgan (Isfahan) in 2011. The obtained results showed 

that germination of this plant will occur on temperature rate 15 – 40 centigrade and the 
highest percent is relation to 30 centigrade. The moderation of germination time has 

been placed under temperature treatments effect and the shortest time was obtained for 

germination on 35 centigrade. Percent, average and speed of seed germination of 
Panicum Antidotale Retz. significantly influenced by the interaction of salinity 

temperature × temperature and water shortages × temperature. In non-saline conditions, 

the maximum germination temperature of 30 ° C was observed. While the highest 
percentage of germination was obtained in salt concentration, 5/0 and 1%, at 25 º C and 

salinity of 5/1 and 2%, temperature 35 ° C, respectively. In the case of water deficit, the 

highest percentage of germination potential of polyethylene glycol 5/0- times, at 35 ° C, 
the potential -1/48 times on temperature  25 ° C and potential -2/95 times at 30 ° C was 

observed. While the maximum germination potential, -0/5, -1/48 and -2/95 times 

respectively showed the decreasing percent compared to control at 5, 20 and 57%. 
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INTRODUCTION 

 

 Drought, water deficiency crisis, salinity of irrigation water and agricultural lands counted major challenges 

of arid and semi-arid areas including Iran affected on the production of agricultural crops and natural resources 

survival [9]. 

 On the other hand, germination of critical stage is in the life cycle of plants and tolerance of drought and 

salinity during germination to establish plants that grow in these areas is critical.  Physiologically, the 

germination is a process that starts with the absorption of water by the dry seed and ends by appearing of seed 

emergence within rootlet [17].  For each species, there is specific water potential that germination is not 

implemented on it [3]. The plants germination and growth in salinity land faced on two basic problems; the 

decreasing of osmotic potential resulted to be limited water absorption by seeds and affected high concentration 

poison ions such as NA
+ 

and CL
- 

on metabolism [8,916]. Salinity generally caused a delay in germination, 

reduced growth rate and decreased germination of seedlings [4]. 

 Germination and appropriate seedling establishment, basically is considered as a determining factor in the 

level of plant performance [5,11] Blue panic grass (Panicum antidotale Retz) is high crop grasses that can 

produce moisture fodders and the protein by appropriate feeding quality among of 150-180 tons and 15-18 

percent per year respectively, and as a valuable forage grasses have been proposed. Compared to other forage 

crops, millet antidote produces greater performance and more quality especially for sheep and dairy cows [14]. 

In according to exclusive characteristics of Blue panic grass (Panicum antidotal Retz) such as Such as salt 

tolerance, resistance to drought, being perennial, having C4 photosynthetic cycle and the possibility of using it 

in dry and saline soils in one hand and paying attention to this main point that The first step in introducing a new 
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species for domestication and agriculture in a region, identifying and being awareness of the seeds germination 

response to different temperature.   Therefore, this study was to determine the germination response to seeds of 

Blue panic grass (Panicum antidotale Retz) at different water potentials based on drought and salinity, as well as 

prediction of the appropriate time for planting and range of plant indigenous of Blue panic grass (Panicum 

antidotal Retz) distribution implemented at different points. 

 

The Materials and Methods: 

 In order to evaluate the interaction of different levels of temperature (10, 15, 20, 25, 30, 35, 40, 45 ° C) and 

salinity, 5/0, 0/1, 5/1 and 0/2 percent sodium chloride solution (0, 8/3-, 5/8-, 6/11- and 8/14- times) as well as 

temperature and water deficit stress at zero, 50, 100, 150, and 200 g of polyethylene glycol 6000 per liter of 

distilled water (5/0-, 48/1-, 95/2-, 91/4-, 36/7- and 3/10 - time) on germination and Seedling growth antidote to 

plant millet (Panicum antidotale Retz) in two separate experiments factorial in a completely randomized design 

with four replications in the laboratory of Islamic Azad University of Agriculture, Khorasegan (Esfahan) was 

conducted in 2010. 

 Obtained blue panic grass (Panicum antidotale Retz) seeds of its production were in agriculture station 

research and natural resources of Sabzevar and being non-sleep (95% viability at room temperature). Usable 

Seeds disinfected by a solution of 5% sodium hypochlorite for a minute and then were thoroughly washed by 

distilled water.  

 On Whatman filter paper No. 25 seeds were placed in Petri dishes of 10 cm and then to each Petri, addend 2 

ml of water and were alternately placed on specified temperatures into the germinator machine and by relative 

humidity of 73% and dark condition. To prevent evaporation of water from Petri, every one of them was placed 

into small plastic bags. 

 Germinated seeds were counted daily at a certain hour. While counting the seeds that radical length was two 

mm or more were considered as the germinated seeds.  In the end of testing, the characteristics have been 

calculated such as percentage and germination rate and germination time average. The germination rate was 

measured by equation (1):    

 

              (1) 

 

 In this equation, n is the number of germinated seeds, N is the total number of seeds. 

 To calculate the speed of germination of magi wire [10] and the following equation was used: 
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 In this equation, RS, Si and Di were germination rate (number of seeds per day), the number of germinated 

seeds in each count and number of days to count the number n respectively. 

The mean germination time was calculated by using Equation 3:                                     

 

                (3) 

 

 MGT: germination time average, ni: Counting days of germination, di: days and counting N: total 

germination after 14 days [1]. 

 The gained datum has been implemented by using of variance decomposition SAS software and its test F 

and then obtained averages were tested at 5% probability level via to Duncan test.  

 

RESULTS AND DISCUSSIONS 

 

 The germination of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction of drought 

and temperature The germination percentage of blue panic grass (Panicum antidotale Retz) seeds has been 

significantly influenced by interaction of drought and temperature (p<0.0001). In non-salinity and salinity 

condition, the highest germination percentage has been observed on 30 ° C (table 1). Whereas the highest 

germination, has been observed on salinity concentration 0.5, 1 percent at 25 ° C and salinity concentration 2 

and 1.5 percent at 35 ° C (table 1).  
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Table 1: Degrees Values of freedom and being significant level for the status of blue panic grass germination and seedlings growth  

characteristics related to a factorial experiment in which the effect of the temperature and drought (sodium chloride solution) has  

been studied. 

Germination time average Germination rate Germination percentage Freedom degree The resources of 

variation Pr>F 

>0/0001 >0/0001 >0/0001 7 Temperature 

>0/0001 >0/0001 >0/0001 4 Salinity 

>0/0001 >0/0001 >0/0001 28 Temperature * salinity 

23/5 23/6 22/3 Coefficient of Variation 

 

 
 

Fig. 1: Germination percentage of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction of  

drought and temperature 

 

 The lack of water and temperature interaction significantly impressed the germination rate of Panicum 

antidotale Retz (table 1).  Whereas the highest germination, has been observed on salinity concentration 1, 1.5 

percent at 20 ° C and salinity concentration 2 percent at 35 ° C (table2). The salinity via to increasing of osmotic 

pressure and naturally decreasing water absorption by seed, also via to effects of toxic ions NA
+ 

and CL
-
 or non-

balancing of food elements caused to decrease germination and seedling [13,9,18].    

 

 
 

Fig. 2: Germination rate of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction of  

drought and temperature. 

 

 The germination rate average of blue panic grass (Panicum antidotale Retz) seeds has been significantly 

influenced by interaction of drought and temperature (p<0.0001). Except in 10 ° C and 40 ° C that the 
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germination is not happened on it, in non-salinity and salinity condition, the lowest germination time average 

has been observed on 20 ° C.    

 

 
 

Fig. 3: Germination time average of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction  

of drought and temperature 

 

 The decreasing of studied different germination characteristics in this experience can be related on water 

absorption rate [2] and also the negative effect of low osmotic potentials obtained from salt and toxic ions on 

enzymatic hydrolysis processes of seed storage materials manufacturing new tissues by using of hydrolyzed 

material [13]. The germination of blue panic grass (Panicum antidotale Retz) impressed on the lack of water and 

temperature interaction 

 The germination percentage of blue panic grass (Panicum antidotale Retz) has been significantly impressed 

on the lack of water. In normal condition, the highest germination percentage has been observed on 30 ° C (table 

4). The highest germination percentage has been observed on potential -0.5 load of poly ethylene glycol at 35 ° 

C, potential -1.48 load of poly ethylene glycol at 25 ° C, potential -2.95 load of poly ethylene glycol at 30 ° C. 

Inasmuch as the highest germination on potential -1.48, -2.95 and -0.5 loads equivalent to control treatment 

showed the reduction percentage at 5 ° C, 20 ° C and 57 ° C respectively.                 

 
Table 2: Degrees Values of freedom and being significant level for the status of blue panic grass germination and seedlings growth  

characteristics related to a factorial experiment in which the effect of the temperature and drought (PEG 6000) has been studied. 

Germination time 
average 

Germination rate Germination percentage Freedom degree The resources of variation 

Pr>F 

>0/0001 >0/0001 >0/0001 7 Temperature 

>0/0001 >0/0001 >0/0001 4 Waterless 

>0/0001 >0/0001 >0/0001 28 Temperature * waterless 

32/5 16/9 18/6 Coefficient of Variation 

 

 
 

Fig. 4: Germination percentage of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction of  

drought and temperature 
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 The lack of water and temperature interaction significantly impressed the germination rate of Panicum 

antidotale Retz (table 2). In the control treatment, the potential at -0/5, -1/48 load the highest germination rate 

on 15 ° C was observed (Fig. 5). 

 Whereas the most germination rate in potential at -2/95 load on 20 ° C was observed (Fig. 5). The 

decreasing of germination process due to drought stress can be related to reducing of water absorption by seeds. 

Decreasing of water absorption by seeds due to drought stress caused to reduce rate and descending its 

metabolic and physiologic and also abundance of material available for plant survival is faced on trouble. In this 

condition, the germination happened onto seed gently, consequently, the duration of departure radicle time is 

increased and hence the germination rate is also decreased  (Marchner 1995, Ortiz 1993).  

 

 
 

Fig. 5: Germination rate of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction of  

drought and temperature 

 

 The germination time average of blue panic grass (Panicum antidotale Retz) has been significantly 

(p<0.0001) influenced interaction of drought and temperature.   Excepted to temperature at 10 ° and 45 ° that 

the germination is not happened on it, in non-stress condition and the potentials at -1.48 and -2.95 loads, the 

lowest germination time average on temperature at 20 ° was observed and in potential at -0.5 load was the 

lowest  the lowest germination time average on temperature at 15 °. Zehtabian and Javadi [17] have reported 

similar results on their own researches.    

 

 
 

Fig. 6: Germination time average of blue panic grass (Panicum antidotale Retz) seeds influenced by interaction  

of drought and temperature 

 In as much as drought stress reduce the content of cellular moist and can effect on protein structure and 

secreting Gibberellic Acid caused to reduce germination and it has been specified that germination value is 
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reduced by drought stress via to decreasing in enzyme activity [7]. The salinity and drought reduce plant 

germination percent by decreasing of water potential on soil levels. This is due to spite of water molecule 

attendance on environment, this molecules is prevented to absorb existence ions on soil and the seeds will be out 

of reach, the seed is not able to absorb water and typically faced on watery stress [3].       

 Sherma has resulted that the germination in all species is produced by decreasing of water level potential 

and this producing is variation depends on different species and the type of osmotic material based on studying 

the effect of salinity and drought stress under 50 species of sleepwalks plants.     
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