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Table 1. Effect of organic acid on growth traits of different peach cultivars grafted on GF677 rootstock under different
levels of calcium bicarbonate stress.
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Fig. 1. Effect of organic acid (a) and interaction between cultivar*bicarbonate (b) on chlorosis severity of peach leaves.
sals (D) 03, x (Ve deo 10 5 VIO BIC: 0) puedS @l S o blite 315 @) (Yoo Vo 5 OAT 0) JT ol 51 -V Uit
oo pL] S 59,15 ud

ZAN


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.9.3
https://journal-irshs.ir/article-1-598-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.4.9.3 ]

Ohles 5 5,57

oo § 9 S Jelgs b wlio
Sl 4l 53, sk i (51 S5l 58 oy I ol 5 opmclS SlisS o 1 (oSl Al | ol ol
31 il 5 Jlec gy 3L o3 55 Sl sy by 45 Sl (LS (rlS 5l 5t 5 hliSn ks S PVY
5y ol aled 50 G B Ll b g S Sl S o i Ll s Lol S (gl ime VS S L IS
OS5 Son 8y 30 (5 2 p S See VPO S 89,15 Gl i a6l Gre 20l S L89S e 55
I (T J52) 09,5 et Vmslan VD oalS Sl Sy 25 G gl o 10 (05 2 oS shen 1) ] e
09 JElez (092 2, pB)] 0 a5 0k 0,5 sl ase Sy o IS Juds S jlade GialS el peandS Lo S o 5
Ol 30 Sialidl s aSol 0929 b JI ol 0 )15 Lol caaline vald 4 cos ialS wo 0 YoV o VYT £10 oy
lyoe a5V Jg92) 0925 jlo pne pB)] 5l plaSgeea )3 BT (nl Lol s )8 (I sl g jles o Conad IS Jd9)lS
756 o (gl e ssbar Cho (l (liee Lol 0l 052y (g lo sine Disles cilies plB] )0 el sla e jo Sy ol o
Joistnn G815 s 54t (Vgoshi V8) S SligsS g s 2,53 45 bt obls 28lS ol Sl Sy 5
slawl 555 uoren 30,8 T 9 ozl (02 9, pB)l S ol el Slgiome j0 s0e,0 YADY 5 XY/ YY/AY
50 &Sl 0929 b ¢ Sy caid Latla 10 00,8 vali 4 Cand pB,1 S 0 5 Ol s lgie Slo cme iolEl el JI
Mg Gl o Yoo oo V0 el Dl S o jloc Lol el 09279 (5,10 sime D9l aslllas j50 08 dus (o Sl Lo
V0 S Sl S o 185 S gl 085 50 (aoy AVOY) Gl (l5ee (i 45 0305 )] caled )0 Gy et 5
PYNY) G oedd jlade (n eS8 5550 08, d(Yga ke V0) oeelS Do S (o ol (25 Ll 0 o ol ovmlie Voo Lo
S50 plad 55 sy ek e LS s JT sl Voo o Vo 5,8 Ll 4o ol oylid a8l sl b deglie o 1, (o

(Y Jguz) 09 o cixe OS] cpl Lol 0o )5
S PVY Sl aly (5, sl ilides o)) lispdinn ) Sloogas (S p JI el Glite sbs JT (5 Sike anlis
Ools hlize Bl slaS p 3 (gn lyme wald jled jo a5 ol (LS gt S Ol S o 5 BB sl
Rl o e ssboar )1 (saled 13 Sy (s Slgrome spedS DL S (0 5 b agrlae Sl Lol 4l 352y (5 l5 S
NVoosho Vo Jladie 0 )5 0g lo 1) (0,5 500,59,V VIV (190 Oliwe (n i 5550 08, GloS p i Lyl ol o el
US55 jsbplon (F Jaim) o, als & S gy a5 15 ol olime Josine il cores JT
5 s o sl 5 S (PlFin) ol (gogilsS KLt 1 T el 3 lS S, A1 L) o ¥
p36) 30l 3 45,5 gty AL aloentii e 3 Shet lyon 1 5 foinn 6 (el 3,005 5 05, £33 5 S
38kee (liee (il rizees 09 Jilao DS o Yeidlee VO (AL 50 5 Sl j5Sde S e (Dl o A
OBl o T 05 pae @ s 55 ST sl 05 0 3 saaline uagl iz 5 099, 550 pB)) 50 b i gegiilyS

23,8 FulFm ol5 o sine

FAY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.9.3
https://journal-irshs.ir/article-1-598-fa.html

el i s I sl sl

eSSBS o i S PYY Gl il s, sl o8] So5el 5 Slae Sy Il sl ST Jgaer
Table 2. Effect of organic acid on some physiological traits of different peach cultivars grafted on GF677 rootstock
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under different levels of calcium bicarbonate stress.
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Fig. 2. Effect of cultivar (a), calcium bicarbonate (b) and organic acid (c) on photochemical quantum yield of peach
leaf.
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Table 3. Effect of different levels of organic acid on some biochemical traits of different peach cultivars grafted on
GF677 rootstock under different levels of calcium bicarbonate stress.
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Effects of Organic Acids on Modulation of Bicarbonate Stress in Some
Peach Cultivars grafted on GF677 Rootstock

E. Akbarpour, A.M. Dastjerdi”, A. Imani and M. Shamili?

Bicarbonate stress causes Fe chlorosis which, in turn, results in yield reduction, the delay
in fruit bearing and reduced fruit quality, photosynthesis and growth processes in plants. In
this study, the effects of organic acids on the alleviation of bicarbonate stress in some peach
cultivars was investigated. The experiment was conducted as a factorial experiment based on
a randomized complete block design with 18 treatments and three replications. Factors studied
in this experiment included three peach cultivars grafted on GF 677 rootstock, three levels of
calcium bicarbonate (0, 7.5 and 15 mM) and two levels of organic acid (0 and 10 mM). Among
the studied cultivars, J.H. Hale cultivar was the most sensitive cultivar and Barzegar cultivar
was the most resistant to chlorosis induced by iron deficiency. Organic acids significantly
improved the growth characteristics of different cultivars, especially under calcium
bicarbonate stress conditions. Organic acids reduced the intensity of chlorosis due to iron
deficiency in the studied cultivars by up to 20%. In the study of physiological and biochemical
traits, it was found that organic acids improve the relative water content of leaves (up to 16%),
chlorophyll content (up to 33%), proline accumulation (up to 35.9%) and also increases the
activity of antioxidant enzymes including catalase (up to 23.4%), superoxide dismutase (up
to 26.5%) and guaiacol peroxidase (up to 14.4%). Organic acids improved the growth
characteristics of peach seedlings under bicarbonate stress conditions by improving water
relations, leaf chlorophyll and antioxidant enzymes.

Keywords: Antioxidant enzymes, Bicarbonate ion, Growth characteristics, Peach,
Physiological traits.
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