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Effects of Drought Stress on Physiological and Biochemical Indices 

in Hybrid Apple Rootstocks 
 

D. Atashkar*, A. Ershadi, H. Abdollahi and M. Taheri11 

 

This study was performed to screen some hybrid apple rootstocks for drought stress using 

physiological and biochemical indices in leaves. The experiment was carried out in a CRBD 

design, in a factorial scheme 12×2 (12 gynotypes of apple and  2  irrigation regimes) with 

three replicates. The types of apple studied were 1 year old plants including genotypes AR1 

to AR11 accompanied by MM111 as control (drought tolerant). Irrigation regimes applied in 

this study were 40 and 80 percent of FC Under drought stress. The apple rootstocks exhibited 

physiologically and biochemically different responses. Drought stress indices evaluated in 

this experiment were reduction of cell membrane stability, photosynthetic pigments, and 

chlorophyll fluorescence, accumulation of proline and malondialdehyde contents.  In this 

experiment at least one of the aforementioned indicators was observed in the AR1, AR3, 

AR5, and AR7 being identified as sensitive rootstocks. In contrast, the rest of rootstocks with 

the most physiological stability and the least damage were considered drought stress tolerant 

and selected for further studies.    

Keywords: Carotenoids, Chlorophyll Fluorescence, Rootstock, Membrane Stability, Proline. 

   

 
1. Former Ph.D. Student of Horticultural Science, Associate Professor of Horticultural Science, Faculty of 

Agriculture, University of Bu-Ali Sina, Hamadan, Associate Professor, Horticultural Science Research 

Institute, Agricultural, Research, Education and Extension Organization, Karaj and Associate Professor, 

Zanjan Agricultural and Natural Resources Research Center, Agricultural, Research, Education and 

Extension Organization, Zanjan, Iran, respectively. 

* Corresponding author, Email: (datashkar2002@yahoo.com). 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
2.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
10

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.2.8
http://journal-irshs.ir/article-1-363-en.html
http://www.tcpdf.org

