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Importance 

Identifying environmental factors affecting weed biology is of importance in correct 

and methodical management of weeds. Hence, the importance of investigating the effect 

of different dormancy breaking treatments and ecological factors on weed occurrence is 

clear; they can be used to study different environmental conditions, and essential 

strategies can be applied for better control of weeds.   

 

Introduction (Hypothesis and aims): 

A better understanding of germination, emergence, and knowledge about the amount 

of weeds which may potentially emerge in the field and exact prediction of plant 

phenology and its vegetation can be useful in management and control of weeds and 

also prediction of their potential in expansion to new locations, because the impact of 

weed control depends on the controlling time, and this applies to both mechanical and 

chemical control.  

Highlights 

Germination of parapholis incurva L. and Hordeum marinum Huds. seeds may be 

predicted at different temperatures and moistures using hydrotime, thermal time and 

hydrothermal time models, and best control and management practices can be 

performed in proper time.  

1- The germination rate of Hordeum marinum Huds. was higher than parapholis 

incurva at different temperatures. 

2- Hordeum marinum Huds. was more susceptible to osmotic stress than parapholis 

incurva. L. 

3- Hydrotime and hydrothermal time were more precise than thermal time. 
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Other Information (including tables and figures) 

Table. Estimated parameters for thermal time model by using log normal model. θT, Tb and σθT indicate, 

respectively, thermal time constant, base temperature and standard deviation in Parapholis incurva L. and 

Hordeum marinum Huds. population seed. Numbers in parentheses represent standard error. 

Osmotic potential 

(MPa) 
Plant species 

Tb (SE) 

(°C) 

θT (SE) 

(h°C) 
σθT (SE) R2 

0 Parapholis incurva -3.84(0.95) 1751.7(138.5) 0.68(0.05) 0.67 

 Hordeum marinum 0.14(0.75) 815(57.45) 1.38(0.09) 0.89 

-0.2 Parapholis incurva 0.7(0.38) 1652(94.41) 0.94(0.07) 0.68 

 Hordeum marinum -0.16(1.12) 1081(115.2) 1.2(0.14) 0.76 

-0.4 Parapholis incurva 1.17(0.27) 1903.2(82.71) 1.09(0.06) 0.76 

 Hordeum marinum 1.59(0.66) 1000.9(94.99) 1.11(0.12) 0.81 

-0.6 Parapholis incurva 2.44(0.21) 1983.8(77.39) 0.94(0.06) 0.78 

 Hordeum marinum 0.21(1.19) 1533.8(191.2) 1.16(0.18) 0.69 

-0.6 Parapholis incurva 2.47(0.26) 2514.7(136.9) 0.88(0.07) 0.71 

 Hordeum marinum 3.97(0.8741) 2731.2(1162.4) 2.14(0.67) 0.48 

 

 
Table. Estimated parameters for hydrotime model in different temperatures. θH, Ψb(50) and σΨb(50) indicate, 

respectively, hydrotime constant, mean base water potential and its standard deviation in Parapholis incurva 

L. and Hordeum marinum Huds. population seed. Numbers in parentheses represent standard error.  

Temperature (°C) Seed θH Ψb(50) σΨb(50) R2 

5 Parapholis incurva L. 287.4(19.59) -1.18(0.07) 0.35(0.02) 0.84 

 Hordeum marinum Huds. 65.83(6.70) -0.57(0.08) 0.55(0.05) 0.84 

10 Parapholis incurva L. 136.5(8.47) -1.21(0.06) 0.7(0.04) 0.94 

 Hordeum marinum Huds. 50.03(5.55) -0.88(0.08) 1.08(0.12) 0.89 

15 Parapholis incurva L. 118.3(12.91) -1.55(0.13) 0.9(0.1) 0.86 

 Hordeum marinum Huds. 48.1(15.73) -0.83(0.21) 1.87(0.58) 0.8 

20 Parapholis incurva L. 71.19(3.96) -1.11(0.04) 0.67(0.03) 0.94 

 Hordeum marinum Huds. 26.7(3.44) -0.64(0.07) 1.05(0.12) 0.82 

25 Parapholis incurva L. - - - - 

 Hordeum marinum Huds. 9.33(1.07) -0.48(0.04) 0.65(0.05) 0.89 

 


