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Effects of Drought Stress on Physiological and Biochemical Indices
in Hybrid Apple Rootstocks
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Fig. 1. Comparison of chlorophyll florescence (A), total Chl (a+b) (B), Chl a (C) and Chl b (D) in different apple
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Fig. 2. Comparison of Carotenoids (A) and Proline (B) contents in different apple rootstock genotypes under
control and drought stress conditions. Means followed by different letters in columns indicate
significant differences by Duncan test at 5% probability.
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Fig. 3. Comparison of cell membrane stability (A) and malondialdehyde concentration (B) in different apple
rootstock genotypes under control and drought stress conditions. Means followed by different letters in

columns indicate significant differences by Duncan test at 5% probability.

K 5 Ll 15 o il ol 3 () 3T (63 e CAle 5 () (sl ALt s bl el Aglia ¥ IS5
A Sl Q}Q}T 10 gaw o &bl WS oims ol bygiw ;o Gl gladdy > b sl .Sk 00l sl g

Jokxo s mdig n

W (Seis il h 10 S 15 59 oS g S (oo IV an sals gLl bl i 0 c/AY 1S Jele

WY


https://dorl.net/dor/20.1001.1.16807154.1399.21.2.2.8
https://journal-irshs.ir/article-1-363-fa.html

[ Downloaded from journal-irshs.ir on 2024-05-19 ]

[ DOR: 20.1001.1.16807154.1399.21.2.2.8 ]

Ol 5 15T

35 5l bl 0l e Glalasl mal 50 S (g (Sliome (o GRlS (Y Jga2) 95 o (re islis Ll
5 bl el S JS laintisn olie (St i 010wl gl esls palS o s Loy
el Gl 8L St 25 5 S boee sl iy (slyione LS il o il ol el (sloa
4 (7)) ohSen 5 5,08 (7)) sl oo 3155 dg sy aiel assl cilil 55 5 gy 0S4 3o slas 3l
il s (o il slad) p (St i85 b pogas 53 pelie slaans
Jalrs slawsd

sy gy g 3 5 ol o8y n L g8 () 255 5 S5 5 oy
oS o lan Y+ Ly ARZ 4l LSl ol s 4y 55516 gl sl e Silen i s o tae
O S = S s S e e OVE L AR4 4l 5 Jodone slaaS Gl y50S S 15 0
(e gl g ails S8 anl g0 ol laulgas jo ol plw asla il ) La anly s )0 Jodore (sloaid )5
Ol o e ol 8l o (S ol s i eS8 mehw sl Sl A e aiilad g )ls
30 S s 55 059 PSS = S (o OIVY 4 sals g,lol sl 10 FAY ) T (Sl o Jgdme slaad
clile Blod g Lo anl ( Sas (1 byl b 5 aglal ;i 51T Joaz) cbly Gralidl Sas iis Ll s
4 AR10; AR9 3 AR8 5 AR2 sleasly jo Siis i g ool olid )l e Dol Sy Jodora slouisd
slos o bale s me ialy 8l e el S 5 g5 S o p S LoFIEF SO 5OV 5 PNO LS
b la il s |, U (Sos oSy (FUSCE) s, ol (o)l Ll 4 s Jybone
e S 03,8 L il LS s (SLt5 A5 o Ja i 5 G555 5 5555 500 U
Joyg—s Olme g 00l GialS 092 A laSyy po 1, 5w g ailis i  Sis G Ly 5L, pLS00
byl 5 bl o8 o iy 5 Bls oS ) Jodome laa B e oy 0 (V1) amo o il
Aty g al leo Lo @l ol o oy 4 oo ol ueg S lade (it ( SiS S
Slidl el o (mingy lranl jo Scis g aS aos S 615 () oLlSes g oolide (YA) 0l snnline
Sl iy SO MO g lall (oS (slraly 500 )F s Slraly S 0 S gloa b e
oz Ghalel iy slearl Ko a4 S Jslome (glani

6.5 1

AL O e
total
soluble
solids
without
stress

SIS S S SIS S N S N st

Genotype

Fig. 4. Comparison of the content of total soluble solids in different apple rootstock genotypes under drought
stress conditions and control irrigation . Means followed by different letters in columns indicate
significant differences by Duncan test at 5% probability.
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Table 2. The effects of experimental factors levels on physiological characteristics.
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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. Taheri'

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 12x2 (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.
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