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b

 
FC pwp D EC pH N P K 

          
b = soil bulk density (g.cm-3) 
FC  = mass soil moisture at field capacity (%) 
pwp = mass soil moisture at wilting point (%) 

D = root depth (cm) 
EC = electrical conductivity (ds.m-1) 
N = nitrogen total (%) 
P = phosphor (mg.kg-1) 
K = potassium (mg.kg-1)   

   

 (°C)  (%) (mm) 

                                                

b c b a a c a* I

 

a b a a a b a I

 

c a c a a a a I

         

b b b a a b b 

 

a a a a a a a 

         

a a a a a b b 

 

b b b a a a a 
PI 

c c b a a b a IL

 

LSD

Archive of SID

www.SID.ir



                      
a

 
c

 
a

 
e a c ab

 
ab

 
ab b b d

 
b

 
c* 

 
b d

 
b

 
c

 
b

 
c

 
a

 
ab

 
ab ab

 
a a

 
a

 
ab 

PI 
b e

 
d

 
f

 
a

 
d

 
a b a b

 
b

 
c ab

 
b

 
IL

               

LSD 

LSD

       

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

 

I

  

g e b b a g e

 

a

 

b

 

d

 

ad

 

ab

 

ab

 

b ab b

 

de

 

f

 

e de

 

cd* 

i a f c f d d

 

b

 

c

 

bc

 

ad

 

ad

 

ab

 

b

 

a a

 

cd

 

de

 

bc

 

a cd

 

PI 
d c h h h e c

 

c

 

c

 

cd cd

 

a

 

b

 

b

 

a

 

c

 

d

 

e cd

 

cd ab IL

                      

LSD 

LSD

                      

b

 

e

 

b

 

f

 

b

 

d

 

a

 

b

 

a

 

ab

 

d

 

e

 

a

 

a* I

 

a

 

c

 

d

 

e

 

a

 

d

 

b

 

b

 

bc

 

c

 

c

 

d

 

a

 

a

 

I

 

d

 

f

 

a

 

c

 

c

 

e

 

b

 

b

 

ab

 

bc

 

a

 

b

 

a

 

b

 

I

               

LSD 

LSD

Archive of SID

www.SID.ir



           
a

 
i

 
a

 
ab

 
abc

 
gh

 
b-f*

  
e

 
m

 
e

 
bc

 
bc

 
h

 
e-h

   

f

 

d

 

cd

 

abc

 

a

 

def

 

ab

  

h

 

f

 

d

 

abc

 

c

 

def

 

fgh

  

PI 

i

 

h

 

cd

 

a

 

ab

 

cd

 

ab

  

i

 

i

 

cd

 

bc

 

c

 

h

 

c-g

  

IL

 

I

 

de

 

a

 

a

 

bc

 

c

 

cde

 

c-g

  

h

 

e

 

b

 

bc

 

c

 

fg

 

gh

   

a

 

i

 

c

 

abc

 

c

 

c

 

a

  

cd

 

i

 

cd

 

c

 

c

 

def

 

c-g

  

PI 

bc

 

j

 

a

 

bc

 

abc

 

cde

 

b-e

  

bcd

 

o

 

f

 

c

 

c

 

c-f

 

e-h

  

IL

 

I

 

de

 

b

 

e

 

c

 

abc

 

b

 

e-h

  

k

 

f

 

ef

 

c

 

c

 

efg

 

h

   

i

 

c

 

cd

 

abc

 

abc

 

a

 

bcd

  

l

 

g

 

ef

 

abc

 

abc

 

b

 

d-h

  

PI 

b

 

k

 

a

 

bc

 

c

 

b

 

abc

  

g

 

n

 

g

 

c

 

c

 

gh

 

fgh

  

IL

 

I

 

LSD

1.  Acosta-Callegos, J. A. and Adams, M. W., 1991. Plant traits and yield stability of dry bean 
(Phaseolus vulgaris) cultivars under drought stress. Journal of Agriculture and Science of 
Cambrig, 117: 213-219. 

2.  Ashraf, M. and Farooq, M., 2005. Pre-sowing seed treatment a shotgun approach to 
improve germination, plant growth, and crop yield under saline and non-saline conditions. 
Advance Agronomy, 88: 223 271. 

3.  Basra, S. M. A., Afzal, I., Rashid, A. R. and Farooq, M., 2005. Pre-sowing seed treatment 
to improve germination and seedling growth in wheat (Triticum aestivum L.). Cadernode 
Pesquisa Ser. Bio., Santa Cruz de Sul, 17: 155-164. 

4.  Casenave, E. C. and Toselli, M. E., 2007. Hydropriming as a pre-treatment for cotton 
germination under thermal and water stress conditions. Seed Science and Technology, 35: 
88-98. 

5.  Diaz, P., Monza, J. and Marquez, A. J., 2005. Drought and saline stress in Lotus japonicus 
Lotus japonicus Handbook. Springer, the Netherlands, pp: 39-50. 

Archive of SID

www.SID.ir



 
6.  Ghassemi-Golezani, K., Sheikhzadeh-Mosaddegh, P. and Valizadeh, M., 2008. Effects of 

hydropriming duration and limited irrigation on field performance of chickpea. Research 
Journal of Seed Science, 1(1): 34-40. 

7.  Farooq, M., Basra, S. M. A. and Hafeez, U. R., 2006. Seed priming enhances emergence, 
yield and quality of direct-seeded rice. Crop Management of Physiology, 3: 42-44. 

8.  Hamrouni, I., Salah, h. and Marzouk, B., 2001. Effects of water-deficit on oil of safflower 
aerial parts. INRST, Laboratoire d'Adaptation et d'Amelioration des Plants, BP 95 2050, 
Hammam-Lif, Tunisia, 95: 21-52. 

9.  Harris, D., Joshi, A., Khan, P. A., Gothkar, P. and Sodhi, P. S., 1999. On-farm seed 
priming in semi-arid agriculture development and evaluation in maize, rice and chickpea in 
India using participatory methods. Experimant of Agriculture, 35: 15-29. 

10. Hussain, M., Farooq, M., Basra, S. M. A. and Ahmad, N., 2006. Influence of seed priming 
techniques on the seedling establishment, yield and quality of hybrid sunflower. 
International of Agriculture and Biology, 8: 14-18. 

11. Jaleel, C., Gopi, R., Kishorekumar, A., Manivannan, P., Sankar, B. and Panneerselvam, R., 
2008. Interactive effects of triadimefon and salt stress on antioxidative status and ajmalicine 
accumulation in Catharanthus roseus. Acta Physiology of Plantarum, 30(3): 287-292. 

12. Kahlon, P. S., Dhaliwal, H. S., Sharma, S. K. and Randawa, A. S., 1992. Effect pre-sowing 
seed soaking on yield of wheat (Triticum aestivum) under late sown irrigated conditions. 
Indian Journal of Agriculture Science, 62: 276-277. 

13. Kaur, S. A., Gupte, K. and Kaur, N., 2000. Seed priming increases crop yield possibly by 
modulating enzymes of sucrose metabolism in chickpea. Journal of Agronomy and Crop 
Science, 191: 81-87. 

14. Kaya, M. D., Okcu, G., Atak, M. and Kolsarici, Y., 2006. Seed treatments to overcome salt 
and drought stress during germination in sunflower (Helianthus annuus L.). European 
Journal of Agronomy, 24: 291-295. 

15. Kibite, S. and Harker, K. N., 1991. Effects of seed hydration on agronomic performance of 
wheat, barley and oats in central Alberta. Canadian Journal of Plant Science, 71: 515-518. 

16. Kuar, S., Gupta, A. K. and Kaur, N., 2002. Effect of osmo- and hydropriming of chickpea 
seeds on seedling growth and carbohydrate metabolism under water deficit stress. Plant 
Growth Regulator, 37: 17-22. 

17. Lee, T. M. and Liu, C. H., 1999. Correlation of decreases calcium contents with proline 
accumulation in the marine green macroalga, Ulva fasciata exposed to elevated NaCl 
contents in seawater. Journal of Experimantal and Botany, 50: 1855-1862. 

18. Lee, S. S. and Kim, J. H., 2000. Total sugars, alpha-amylase activity and germination after 
priming of normal and aged rice seeds. Korean Journal of Crop Science, 45: 108-111. 

19. Manivannan, P., Cheruth, A. J., Zhao, C. X., Somasundaram, R., Azooz, M. M. and 
Panneerselvam. R., 2008. Variations in growth and pigment composition of sunflower 
varieties under early season drought stress. Global Journal of Molecular Science, 3 (2): 50-
56. 

20. Mcdonald, M. D., 2000. Seed deterioration: physiology, repair and assessment. Seed 
Science and Technology, 27: 177 183. 

21. Mehra, R. and Raaj, R., 2002. "Mood fluctuations, projection bias, and volatility of equity 
prices. Journal of Economic Dynamics and Control, 26(5): 869-887. 

22. Quarrie, S. A. and Jones, H. G., 1979. Genotypic variation in leaf water potential, stomata 
conductance, and abscises acid concentration in spring wheat subjected to artificial drought 
stress. Annual Botany, 44: 323-332. 

23. Ruan, S., Xue, Q. and Tylkowska, K., 2002. Effects of seed priming on germination and 
health of rice (Oryza sativa L.) seeds. Seed Science and Technology, 30: 451-458. 

24. Weiss, E. A., 2000. Safflower. In: Oilseed Crops, Blackwell Sci. Ltd, 93-129. 

Archive of SID

www.SID.ir



  
25. Wright, P. R., Morgan, J. M. and Jessop, R. S., 1997. Turgor maintenance by 

osmoregulation in Brassica napus and B. juncea under field conditions. Annual Botany, 80: 
313-319. 

Archive of SID

www.SID.ir



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.

Archive of SID

www.SID.ir

http://www.daneprairie.com

