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Abstract: 
This experiment was carried out during the 2019 and 2020 seasons in the Pistachio Office 
on two-year-old seedlings, they were planted in bags of polyethylene of dimensions (35 * 
45) to study the effect of water stress (well irrigation, moderate water stress, severe water 
stress) on growth of two pistachio rootstocks ( ) and ( ), and were applied 
irrigation treatments  from the beginning of  May until end of July, then we have studied 
some growth parameters  such as height , leaf area, chlorophyll and proline concentration, 
The results showed decrease in most of growth parameters with increasing water stress, 
and it has been observed a signifecant  superiority of the ( ) in its ability to tolerate 
water stress, plant height reached the highest value under well irrigation treatment in both 
rootstocks respectively (  and ) (92.4, 77.4) cm, while it decreased to reach 
lowest value when treating severe stress (55.5, 58.8) cm, leaf area was also significantly 
decreased under severe water stress treatment in both rootstocks respectively (123.76 and 
169.92) cm2. 
Total chlorophyll concentration decreased to its lowest value under severe water  stress 
treatment in ( ) (36.19 mg/g wet weight), while it was ( 42.96 mg/g wet weight) in 
( ) seedlings. 
Proline content increased and reached to maximum value under sever water stress 
respectively (50, 56.14)mg/g wet weight, which indicates the ability of ( ) to 
tolerate water stress and its adaptation to severe water shortage in the soil compared to 

( ). 
Kay word: Pistachio( ), Atlantic bottum ( ), Water stress, Seedlings,  Growth 
parameter, Seed rootstocks  
___________________________ 
*PhD student , Horticulture department, faculty of agriculture, Aleppo University,  pistachio office , Ministry of 

Agriculture and Agrarian Reform, 
**Professor in horticulture department, faculty of agriculture, Aleppo University, plant biology and physiology in 
arid and semi-arid area in Syria 
***Professor in horticulture department, faculty of agriculture, Aleppo University, , production of stonfruits trees 
****Chief the Department of Stonfruit Researcher, GCSAR, Ministry of Agriculture and Agrarian Reform.  



2120- 41No. 4vol.  University Journal of Hama

 

 

 

Hasheminasab , 2014

Ayfer, 1963

Hasheminasab  , 2013

RWCAbbaspour H 
,. 2012 

Esmaeilpour ., 2015
Abbaspour H ., 2012

Bolat, I ., 2014 

MDAAbbaspour H ,. 2014 Wu et al., 2007b; 
Zhang et al., 2010

Zhang et al., 2010



2120- 41No. 4vol.  University Journal of Hama

 

 

Bolat, I ., 2014 

Maria ., 
2010

German, 1997 

 

 

 

 



2120- 41No. 4vol.  University Journal of Hama

 

 

x

 
 

Klein ., 1993

Mackiney. G, 1941
Bates ,. 1973

Genstat12

 

 

  

Farooq ., 2008



2120- 41No. 4vol.  University Journal of Hama

 

 

 

  

92.4(a) 74.0(b) 55.5(c) 

77.4(b) 73.5(b) 58.8(c) 

4.53 
6.2 

  

Esmaeilpour ., 2015

 

 

224.00(b) 190.40(d) 123.76(f) 

236.00(a) 212.40(c) 169.92(e) 

8.23 
4.2 

  

Esmaeilpour ., 2015Bolat, I ., 2014



2120- 41No. 4vol.  University Journal of Hama

 

 

 

  

15.53(a) 10.09(bc) 6.56(d) 

15.43(a) 11.57(b) 10.99(b) 

1.117 
9.4 

Esmaeilpour ., 2015

 



2120- 41No. 4vol.  University Journal of Hama

 

 

 

  

8.26(c) 7.46(d) 6.66(e) 

10.39(a) 9.43(b) 8.47(c) 

0.3 
3.9 

Esmaeilpour ., 2015

 

50.09(a) 42.57(c)  36.19(d) 

51.33(a) 47.73(b) 42.96(c) 

1.89 
3 

 

Zhang et al., 2010

 



2120- 41No. 4vol.  University Journal of Hama

 

 

 

43.75(e) 45(e) 50(c) 

48.22(d) 53.3(b) 56.14(a) 

1.3 
7.2 

 

 

 

 

 

 2005
46740 

2. Bates,L.S.;Waldren,R.P.And teare,I.D. 1973.Rapid Determination Of Free Proline For 
Water-Stress Studies,Plant And Soil,:39(1).205-207. 

3. Esmaeilpour, A., Labeke, M. Van, Samson, R., &Damme, P. Van. 2015. Comparison Of 
Biomass Production-Based Drought Tolerance Indices Of Pistachio  L .) 
Seedlings In Drought Stress Conditions. 7(2), 36 44. 



2120- 41No. 4vol.  University Journal of Hama

 

 

4. Farooq, M., Basra S. M. A, Wahid A, Cheema Z. A, Acheema M and Khaliq a. 2008. 
Physiological Role Ofexogenously Applied Glycinebetaine In Improving Droughttolerance 
Of Fine Grain Aromatic Rice (Oryza Sativa L.). J Agron. Crop Sci., 194: 325-333. 

5. German. C. 1997. The Response Of Pistachio Trees To Water Stress As Affected By 
Two Different Rootstocks .Actahortic. 449, 513-520. 

6. Hasheminasab H, Farshadfar E, Varvani H. 2014. Application Of Physiological Traits 
Related To Plant Water Status For Predicting Yield Stability In Wheat Under Drought 
Stress Condition. Annual Review &Research inbiology 4, 778 789.  

7. Klein, I., Ben-Tal, Y., Lavee, S., De Malach, Y., Anddavid, I., 1993. Saline Irrigation of 
Cv. Manzanilo and Uovodivvione Trees. Act. Hort., 268:176-180. 

8. Latif, H. H. 2014. Physiological Responses of Pisum Sativum Plant To Exogenous ABA 
Application Under Drought Conditions.46(3), 973 982. 

9. Mackiney. G,1941. Absorption Of Light By Chlorophyll Solutions. J. Biol. Chem., 140 , 
Pp. 315-322. 
 

11. Ayfer. M,1963. Pistachio Nut And Its Problems With Special Reference To Turkey. Univ. 
Of Ankara Faculty Of Agriculture Yearbook, 1963, Pp: 189-217. 

12. Abbaspour. H, Saeidi-Sar. S, Afshari H, Abdel-Wahhab Ma. 2012. Tolerance Of 
Mycorrhiza Infected Pistachio ( Pistacia. vera L .) Seedling To Drought Stress Under 
Glasshouse Conditions. J Plant Physiol.;169(7):704-709.  

13. Bolat, I., Dikilitas, M., Ercisli, S., Ikinci, A., &Tonkaz, T. 2014. The effect of water stress 
on some morphological, physiological, and biochemical characteristics and bud success 
on apple and quince rootstocks. The Scientific World Journal. 

14. Zhang Y, Zhong CL, Chen Y, Chen Z, Jiang QB, Wu C, Pinyopusarek K (2010). 
Improving drought tolerance of Causarina equisetifilia seedlings by arbuscular 
mycorrhizal under glasshouse conditions. New For., 40: 261-271. 

15. Wu QS, Xia RX, Zou YN, Wang GY 2007b. Osmotic solute responses of mycorrhizal 
citrus (Poncirus trifoliate) seedlings to drought stress. Acta Physiol. Plant, 29: 543-549. 

16. Bolat, I., Dikilitas, M., Ercisli, S., Ikinci, A., &Tonkaz, T. 2014. The effect of water stress 
on some morphological, physiological, and biochemical characteristics and bud success 
on apple and quince rootstocks. The Scientific World Journal. 


