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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.
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under different levels of calcium bicarbonate stress.
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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.

(OB gp p5 koo y 92g) 3l collad ordboysld ol S o
ivi i i RIPRWYY Jd9 5 )
Enzyme activity (unit per mg of protein) g5 ) S oo e S
Lj#T;W Chlorop (ng/g FW) mM) (mM) ®)
gig FVH hyl Leaf Organ  Calciu  cultiva
GP SOD  CAT Soluble  phiorese  proline  icacid .M r
Carbohyd nce (uglg FW)  (mM) bicarbo
(ug/g FW) (Fv/Fm) nate
(mM)
Nz b-fay f fv/og \/¥E o SIVY Verpy o
ALY ovays. o NVARE \/fy o -ryy e VA Ve
-/0A 91 Af\0 &N £$/90 91 Vv/aq &d -7y &9 VE/pY ©° . Red
v/
I &Y V- AAO/Y ©€ AY7.y 99 I /ey o yasfy &¢ Ve Haven
vyys o A/ ¢ IRATAYS A YA S 9 Vo/oy ¢
V0
V/YFY b V10OY/A P® VYY/AY P AT VAT Y/ 2 Ik
IYVA ] osso/e o fiek Vg o Vi Arey T
vyy NZNARY tor¢5 Ik V/yo @ <15 \Zal Ve
</fYE M vofy/p veryen V/AY bd -/f &9 Vosy e .
' /b J.H.
-s50¥ M ay.q of geray oK T -/oy of Vv/ag be V. Hale
ANV \WE\V/A B ar/vA o ne AR Vg o
V0
V/eYA C® VFADY/S VeV/EAC oy e s T yy/y b Ve
Syyy ] N7 fAvy I Vvyy @ -/hs ® yray f
YEAT OYVO/A 9N oAZBA MK VYA /AR 2 vy f Ve
. g e-g f-i a-C v C d-f .
10V APYY/0 YY/AN Y/\OY N Wats s Barzeg
Yy yeovaa of AY/AY ©° Y/vy 2 AT VE/f5 C° Ve ar
V/fys YYY ./t 0O VEV/FE P vye o -/ov % V714 bd
N
VYYD ® VEVOO/A 2 VWY/YY 2 /vy o Vi /ey Ve

5l s tme WS 0 Jlatsl mhans 1o Sl (glasels aiz yge;l 5l ool b aslice slacs > shls slacySilee (gt y2 0 -
In each column means with the same letters are not significantly different using Duncan multiple range test
(DMRT) at P < (0.05).

FAO


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1401.23.4.9.3 ]

Ohles 5 5,57

asle QL Ll (VA) o)l (lalS (g, oy g 4385 » (59l0b) b «65,9laS SV game (Bpae Ol o SLIE
(g s S o (bl 0gh oo s falS cel g wms oo JE ibees | tegd sbasls i ple
So 4 o g BraneS polie logas i ol i 5l 6 pSslr iy by B Ol Gz 5l 6155l Dbl oz
Gl Ol s Lol g e ol 4y ol 15045381 .(YA) 098 oo DY gazme oS 9 0 Slas il ialS dgsl 0guaS odle
e Sl fals slp plgiee & aten (e Slagty; 5l (pan calie pB)] 5 pslie sladisS jleolinal (LB 4z )3
2 b olod o ST 5 sz sl 1 pel (LS (Gisl s 025 oo oLl Wigy Jos a5 Slo3 (M) 00,150 (SLIB 5 St
L 1y Saslorsob sloglo, el i 5 458l Jl Sy 5 4k o (oo bl 55 U B slo Jse 05 o 3
Sdign g4k 0 LMRNA L S o8 laviy dagntyy daggeyge ylai oS 5 Jame la s 4 by 49 0485 (oo
o5 3 o) 3 VYY) A e S5 | gitaeasST 25 b ablie (gl a1 canlled s Jlab asile ol 25T
ST sosisT b 6 o 5 4 (5 LT o ol LS a5 gty i (oS st
il g5 5 opdle oud Wisey LS Gl 5 Cesl 0 (Sla A 4 Cuglie o b slag ol 5 (Seesin ST o Sudslsesed
om0y 55 o ol b 31y i p ) 55 S S 3y Mite S e 5 S g5 &
o Baes (Sis 5 4y Jooi o Lo ol apgill glacdglio pdgilio Lol w500 (St 4 Conglie Gl o w0
(oo polie JUEl 5 ©ix olS sud) oSy » SWsm g 4l lacaS S (S (Y1) 4l U oS oo )18 o8, S
S5 o Sz, 3 b e S5 Al el 5 s S0 1 gth ogtlsS 5 Sas pSlio 5 ah g
(V9) 30,5 o Ol ,S o 5l A6 S8 15 4y ol Jasdd 95 o
bty Sy b 5 4L Slass o5 olaes oS £l oz 51 Kol ge lio sy ol 5 ol b ol
i yd 5 S Ol S o 85 ST o o T sl 05 a8 518 ST ol 08 5 05, g4 pibicos (s)lo e
o g peelS Dlo S (o il Glacle 15 cod ol 08, 50 obS )l (5 sbay 0 5 ol S o, Slas sse
ssbar (I aral 0,8 5 @l )S o G Il )0 (0923, 5 555, 500 o8, 90 50 ol el @ s (I ol 08
S ot e oty o PH sl polic Jor ol )3 IS ko oL 05, 1 8 Sl el e 72 i
50 Slo,S o aliwgdy ool SOy (695 4B 0 feS iwed liseds o)l asl rals wl, (F) 09 so oloul el
s 4 sl S Bl o eyl SBCE 5 i o)Ll ) o od sanlice ay e LEalS (A) 59 o b e oS
o)lgs & Syl b 5l Wl e Dlo S o YL clale b QLI PH (F) wll atly 55 9090 wiile 4ty ) 5l odgs ) JUSn
GYLPH (rizren 00,5 al) (2al5 5 Sl anwsd pos s a5 ol o (i) Sloal can sl o slaSl
Gipo% 5 (YY) 20,5 a5l 0l 5 dnsgh 00T Sgamma azeiiyd 5 3l o)l (ol Cools (20l oz ge il oo cdly ]
5 Sl o G5 9 i o) ASsysba 85 18 DLy S o 5 g o) bCes Sl s jsba i S olass ol
Sy olawi o yeS 5 09 1)lo dalllas 5550 a3, jo 1, (sae AV/EF (. Sile) S olowd o s (I ol Yao Lo Ve 08
Gl 0y0 )5 ssaline (V Jguzr) (Il sl 00,8 pae g Sl S Vsa oo V0 (15 Sl 5 Jedglz 08 50 545 (d9e VF)
Slo sl 6 )%u0 kgt 10 (FD) el 00 5 onelS Sl S 2 s aps 4Bl b 5 5y ks g oltaF cailes gl |
FrooalS g Ol S o G5 A yebes 8 I8 S Dl S o 45 3bios GNIS 4l (s, plal o, )+ as,
Byl slales el 1als o pendS Sl S0 a8 0l (lid 1 Lo @l (o (V) 0D a8, Jled eli)] oo
S5 0lS s Sl S o 5 S bty U 531 s Ty (e VEIVE) Sy b (s S o) ok sl ciliine
5o o sire GRS s oS Sl yS o (A5 00,5 WS Wisy 5l S50 5 G5 (nl Sgede s T sl 95 9 Sy
ot s S5l i lS Sl 5 o Mpn e 10 55 Lol S0t iy ali 4 o o3 55 li

FA


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1401.23.4.9.3 ]

el i s I sl sl

30 odd SO Slhe Glie J8los ‘L)‘L,{Lc)"‘ okl yo g sl lus L)’;.,{La)"l 0,55 Job o 1) ()l cxe rals (Gre clale) vals
o ks jsbody 2] Gl (1alS 5 10,8 byt b olo S 0 wd ssmlive Sl o Vs ee 10 (85 cos plalS
Wby 3 Jo slag ole Rl e ge pelitene nf jebd Grires g 95800 w3 ln )Y S35l A g Fwgs rals
oy PH GRali8l 5k 5l Sl S (o Geizren (1) 95800 500 sla Lt 5 (LS wl; 1als ame )0 5 gladl e
S lyeds ST G 0 45 0gdge 53y Wle (500 polis By Gad Jlabpé 5 Cgm) com gl 9,0 0 Sl
5 M ol (LS 5o 0hgas o0 (iS50 50 Sl 5l LA6 (2T 55,0508 5 F) ol ik sl ad sk o ulS gey50
Sil3l Bk 5l T 95eaS 4 pslie QLS (V0) 95500 (] CoiS (ol 5 oge (B oy o (Jpame (iS4 e
(F) 9S oo allie JSie I b (51 s]) W y5dg omsind et 5 b (o351 2al) g9 e 5

Se55ls8y50 5 sy Dlao dgue azeiys 5 15 Al rawd o Sl aisl )5 gy ol edel st b el
cble Jleel b o0 @)leds a8 Gialosl )98 (b )0 S (ad 059 I8 Dald g Swign jhad 9 5 slaws (Jles glis )| L
@ ol o Yo 5log i (g)loisine jsbay sali 4 o So5dlssee Sl (il (e o JT ansl Yoo Jio V-
6obj ke ol pls 4 g ey amyapl (Rl Jdoa Yiasal aSsgai o )Lil aty ) s po o )S 0 loos H5a>
S0 GlalS il )s S e Sgaze |y ady ) (s3] (gladitl Caons 4y ol Jll g 05l o adyy laaBl Cadlg] jo oal
by sl (oo Ll 50 55,15 (VO) Mengel [ 5.l Jg wijls 095 slaay; jo Slil,3 ol Gl az 5 wisd oo (S5 5908
Gl (FA) e 5 ol iy 55 obslys oty sl olsm pladl ay o)1 JLEl 5 a0 oo 315 S o0 pute 4y
poesll 5 e w53 5%k ool Sl Gl sl S SLB ez s (0 i g citS e b g el ST 0058
Gloaul oS 5 0,5 aS ols las Hetar g ol 5l easliawody gl 09 co ol Cda a8l Coge a5 0 g 0l
4 e a5 Col bgypo Ji89)lS ol 4y ool 950aS 5l (23U Sy 59008 00,8 S 5,8 (liee Sl (el s T
wge bulpd cnl Coledyo amsge ol Dada 1) ile ()5 Jee nl 3gdo0 9 Sl JUES 0 e g Fimgid ook 2
tlie glo S5l (pal 35008 50,l5" 4 Jooi S5 5l aslylS sl Bol5 (izran 9d o0 S 1 (33 G 5l g 0 ralS
Gl L s Lawgs ol oS S oS 5 (gilwslsl 5 ada) cedlinyl 53,5 anl (S0 8 ol (a3l sl alox
YL Clls 500 (s 5l NS o0 Ba ], DS9S Slggr Joiloand g ATPESE LS9, OIS S48 lap 5l ollad
S Jeds)lS e (mals 4 zie Coledys 5 ead S Jsle o ool abmlr 5 Pl (a8 g wlo S g 5l (20
350 olS 0y 5 (3955 Brae (RS Ll 6,510k ssbar PH oaies (alidl Lol s plsieas oS o (Y 0) 09
S8 pae g Dl S o Ve o 10 5 Cod hazl o 5 0999, 085 59 50 U0l Oliee (S pol> Giagl 5o ()
O 4 55 oy 4 S 55500 08 90 5000 ey 0 S saalie (5 (59 05 50 oS e /T 5 - 10F o i) JT o
Foo Cadlyg)ls o Slae g Lislo o el ol 09008 aingy Sl (15 ol o sl JT sl 00,8 e 9 Sl S oy
Lalys )0 Jdo )5 (alf (V) cololyon by I pSatar (lalf b Sy ool e (2als wgieS & 50,0 (alply o
(V) ool Jedo )57 s (5900 gole oy ledg IS 350 5 sl Sidggl ginel Wo s jo ol 536 Jdoay ol 0geaS
&y oloel BB Jlxo Jdg)lS" oo 5 Cosl (55950 Jedg IS it (61 45 sl ()1 50y 0928 Az ol 5,15 59
pae 5 Slo S0 Vseho 10 (i Co 55 S Ol (e lgizme (V) Col lalS jo b ol 5 5905 a0 hoeins
G5 S (20,0 MDY heagl iz 08; 5 (g Setd liee o caddllas 3550 08 s (g o g Sl T ol 008
ol s 52 LS (5,58 i il o 4 el 0 158 el ey (T sl 5,5 pe 5 Slis,S s Yo e 1O
sl Sy Ol s lgime (69 (i ot atansilyy dmnl Sl b LT Jles a5 Il 50 il oats Sy O oo (slgiome
O0) syles L 5 5L mhaw o 1,

FAY


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1401.23.4.9.3 ]

Ohles 5 5,57

Gk dieds Jolowe slowid g (ndgn @ead 9 wiS (o0 Cuoglie (arme Sl i plp )3 SIS la B, L plalS
aby sl ol iz s 5, Lio jsliieds a3l (39,0 O Jeily Lid 50 a5 col (L8 5 (5555 (15 o QLS (oges
oS5 o512l 5 JUsb T e o 2 BLS 5 0] 43355 sl s ¢ 50 31 () S o S oS
oo 2l STy SlyeSul collad (ol 0900 Ll 8 )3 el laeanSTy SljyeSol 5 JBgomss danST o GYBE a3
A 8] pate (gol STy SlyeSul g slanSTy YU .l 5500 w3l ol eaiiSadss lagss ol sl ool 1
Sl ol pecdgilio ) (lofay Jole 5 aiied (ydyo I Lol al iS00 )18 8l 350at pilices il clad
Wlgi g0 ol 9:aS il s eyl 5 (508 gim 55 (Al Jliil oy sl 5 (S el o bl 51OY) Wi
Loz (ROS) b cy3aST slotisS (glaodisS iis Hlaieds SlowaST 5T (slogs 51 00,5 glaisl S0, 40 Jolas poe oo
o S 9 SISl WS90, (g5limged Lad el g aiS o clable ol dguaS 515U 25 blie jo 1, olS g 00,8
e sl 2lS s Wil oo (93 (eS| S5 Sl (25 ads) U0 50 (V1) 00,5 oo (A3 ol 4 olS
G5 GlopailSe 4 (6 2hn i (ol 25maS Dae Vs (15 Ll b Ll igd olS ol 950eS (Sujslsnid slagely g
a1 5T (glapor T odlad Lial33l 45 el o olgiion anl 0dgr snST 5T sloy 5T alis ol slo JIS,sl, oaisS
Ol sz g pas ;0 bainton plu G lag 1 suome s Jol sl 009 Lad 1o paasilie 99 4 Lol S o0 A5 Ll o
53, 5 ATY) sl 0393 o 31 ol (6l iz Gl jslatens bags ol GRal3dl (omagin) s 13 33 5 Sl )
San Vb a5 byld o oSl JsSUE bgend amaS] g VB SlaceST ST slogyl colled mhans il
&b 59 STy J5TLE GUgonns 3Ty 5 YU eS| 5T (slag 35T cllad (aal381 .l (38l pends Sl S o
sl 00 (5155 55 OV F) a5 g (M 5 (FA) s 50 2] 090eS 4

5 S5 oeBan (oddon Ol @lierdiiin; Slio li pedS Slo S o A il gl Sl el mbs el
Jlesl b aS 5 poboas ols )] 3 1 3been 1) (Dl,0089:)5 Gl g 5lownSTy JoSLE lgonnd dpnSTpgm GVBE slag 5l cullad
2l 4y o Sy S (5 g shmnST JsTL 5 jUsemnd amaST 50 YU slo 35T 5 odgn i el S (o G5
©5) 93 59 A5 sba 3,5 ol Caaglie all e 25 mlp8 3 0l 53 Slis ) il e ey il ]
) 28l Gl gl cine yebar Sy g (liee Il 015 5 DLy S o Ysa deo VO S S (y300, 5 55
Gl ploendiCun; GlacaS 5 plo g (dsn Gliee Sl S o 5 Ll yd Cou (izmen ()5 50 £)5 9,500 FAT 5 O/VY
odd Ol S o 15 B hawd com Soledy0 g (SlanST T slam 5l colad g g (Il 4 e Jasulop)l5 28l
ol gy Sl Sy Gl s Bk Sl i 08 50 el Slao 5 GlanS| ST slam 5T culled (i oo
bl (g i Saglio o JT sl 0,57 L iy ol Sl yS o i Bl 0 o8 cnl &S sl nl Sl 00 B4k 5168,
Jio 3L Jolone Slge o oazns i S (15 jlicos Syiold § (K305 sloSy 50 Gy ke bl ol
OfeeST Elgl 5 Gore oy YL clale ply o asly lalas clabls o (i35 Llyd 30 Gdsn g Jlre slad
(F) ol oas RS

Oty Olgieds FulFimcans 51 ol (FulFmcnd) Guilojsld Jdg)IS" (03T o 2 Giomins 5 e sl sl )y 51 (S
A B3l o gty (nl @l (F) 095 g0 0,Lal (abeord (6551 & 00l e 553 ol ln I e gid ogiilsS IS
13y £58 «olyS (o (15 oS ol Lt sl Jlod Sy (FulFim) (plordisnd (agiilsS o )Shos (ol 5 aods Sl S o,
G5 s sl 05 s by il (oliardignd sastilsS 0 Shos (e 2 )0 sme R oIl sl 257
VO 25 )3 9 CIVEY) p2STas (oliendignd (oogiilsS o Shae (e «Blu S 0 25 pae Laalyd )0 003 )5 FulFim Gl jlo sine
PBI 5o s (oogilsS o Shoe Gl (g iy caalllae 590 pB) (53 (Y JSCE) 090 (IFYY) Jolao Ol S o0 Y ge e
o dayl 1 0 FulFm Canns malS™ el Yo 51T S0) o odalice (<100 ¢ +/F7 o« IVY i pay) Jepzl oz 9 990, S50

FAN


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1401.23.4.9.3 ]

el i s I sl sl

cdled Gnis o wilu,sls LIS 2alS g g Sl sbboss pdy o5 piimsid olKiws ol PH o5 30 4 wilgs oo coilB
(F) ol cond sleadigd slo 1uSTy mals g 1 pianwgid

S 5 Ao

@ (Folite by FYY OBl > iy (55, gl alises plB )1 a5 00,5 asein Gioghy (nl 5l Jol> @l 4 azgi by (S jsbay
Ok 5o a5 39 pedS SLuyS o 51 S80S 4 03, pglie 55 08, aS (s sbar LBl edST Lo S o 5l SB6 A
ool 0g0eS 51 2L 5905 WDMe (1903, 5 Jragl oz 085 99 4 Comad Dl S o 5 Ll 50 i (dagy 0y 2 ogdle ialoj]
5 o 5 4 18 b aagloar by bl iols G (gl & s a5 sy FYIA IS 102 5 0
Songe Bk 3l dals b aglae,s Yao Joo Vo laie 4y JI gloanw] oS 5 05 a5 008 asein pisred 09 oS
Sl o5t 5 Gedon el LMool mor (rizmes 5 Fresd LT 5 S 85yl Gl (I (o O lyine

Bl 5t 5 el ) 5yl S5 Syt o (ST sl

References &b

1. Adeleke, R., C. Nwangburuka and B. Oboirien. 2017. Origins, roles and fate of organic acids in soils: A review.
S. Afr. J. Bot. 108: 393-406.
. Aebi, H. 1984. Catalase in vitro. Meth. Enzymol. 105: 121-126.
3. Ahmad, P., and S. Sharma. 2010. Physio-biochemical attributes in two cultivars of mulberry (Morus alba L.) under
NaHCO3 stress. Int. J. Plant Prod. 4: 1735-1743.

4. Albiac, J., M. Hanemann, J. Calatrava, J. Uche and J. Tapia. 2006. The rise and fall of the Ebro water transfer.
Nat. Resour. J. 46(3): 727-757.

5. Alonso Valdez Aguilar, L., 2004. Effect of alkalinity irrigation water on selected greenhouse crops. Thesis, pp
293.
6. Antonopoulou, C., K. Dimassi, I. Therios, C. Chatzissavvidis and V. Tsirakoglou. 2005. Inhibitory effects of
riboflavin on in vitro rooting and nutrient concentration of explants of peach rootstock GF677. Sci. Hort. 106:
268-272.
. Arnon AN. 1967. Method of extraction of chlorophyll in the plants. Agro. J. 23; 112-121.
8. Assimakopoulou A, C.D. Holevas and K. Fasseas. 2011. Relative susceptibility of some Prunus rootstocks in
hydroponics to iron deficiency. J. Plant Nutr. 34(7): 1014-1033.

9. Balfagon, D., F. Teran, T. de Oliveira, C. Santa Catarina and A. Gomez Cadenas. 2021. Citrus rootstocks modify
scion antioxidant system under drought and heat stress combination. Plant Cell. Rep. 1-10.

10. Bates, L.S., R.P. Waldren and I.D. Teare. 1973. Rapid determination of free proline for water-stress studies.
Plant Soil. 39: 205-207.

11. Beyer, W.F. and I. Fridovich. 1987. Assaying for superoxide dismutase activity: some large consequences of
minor changes in conditions. Anal. Biochem. 161(2): 559-66.

12. Chandel, J.S. and J.S. Chauhan. 1991. Accumulation of proline, ABA and carbohydrate contents in Starking
Delicious apple on clonal rootstocks and their correlation with drought resistance. Prog. Hort. 23(1-4): 5-11.

13. De la Guardia, M. D. and E. Alcantara. 2002. Bicarbonate and low iron level increase root to total plant weight
ratio in olive and peach rootstock. J. Plant Nutr. 25: 1021-1032.

14. Donnini, S., M. Dell’Orto and G. Zocchi. 2011. Oxidative stress responses and root lignification induced by Fe
deficiency conditions in pear and quince genotypes. Tree Physiol. 31, 102-113.

15. El-Tayeb, M.A. 2005. Response of barley grain to the interactive effect of salinity and salicylic acid. J. Plant
Growth Regul. 45: 215-225.

16. Geddie, A.W. and S.G. Hall. 2019. The effect of salinity and alkalinity on growth and the accumulation of copper
and zinc in the Chlorophyta Ulva fasciata. Ecotoxicol. Env. Saf. 172: 203-2009.

17. Genty, B., J-M. Briantais and N.R. Baker. 1989. The relationship between the quantum yield of photosynthetic
electron-transport and quenching of chlorophyll fluorescence. Biochem. Biophys. Acta. 990: 87-92.

18. Gyurov, G. and N. Artinova. 2015. Soil Science. Intelexpert-94 Ltd Ood Publishing House, Plovdiv, Bulgaria.
258 p.

19. Imani, A., H. Beyrami-Jam and E. Hadavi. 2020. Evaluation of Calcium Bicarbonate Effects on Physiological
Reaction and Growth Indices of Almond Cultivars Grafted on GN15 Rootstock. J. Hort. Sci. 34(2): 231-246 (In
Persian).

N

~

FA


https://jhs.um.ac.ir/article_37281.html?lang=en
https://jhs.um.ac.ir/article_37281.html?lang=en
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.9.3
http://journal-irshs.ir/article-1-598-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1401.23.4.9.3 ]

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Ohles 5 5,57

Jimenez, S., J. Pinochet, A. Abadia, M. Moreno and Y. Gogorcena. 2008. Tolerance response to iron chlorosis
of Prunus selections as rootstocks. Sci. Hort. 43(2): 304-309.

Kholdebarin, B. and T. Eslamzadeh. 2001. Mineral nutrition of higher plants. Shiraz University publications.
Page 902 (In Persian).

Lopez-Goémez, E., M.A. San Juan, P. Diaz-Vivancos, J. Mataix Beneyto, M.F. Garcia-Legaz and J.A. Hernandez.
2007. Efect of rootstocks grafting and boron on the antioxidant systems and salinity tolerance of loquat plants
(Eriobotrya japonica Lindl.). Environ. Exp. Bot. 60: 151-158.

Lopez-Hinojosa, M., N. de Maria, M.A. Guevara, M.D. Vélez, J.A. Cabezas, L.M. Diaz, J.A. Mancha, A. Pizarro,
L.F. Manjarrez, C. Collada, C. Diaz-Sala and M.T. Cervera Goy. 2021. Rootstock effects on scion gene
expression in maritime pine. Sci. Rep. 11: 11582.

Manuel, D.G. and A. Esteban. 2002. Bicarbonate and low iron level increase root to total plant weight ratio in
olive and peach rootstock. Plant Nutr. 25: 1021-1032.

Mengel, K. 1994. Iron availability in plant tissues- iron chlorosis on calcareous soils, Plant Soil. 165: 275-283.
Mohsenian, Y., H.R. Roosta, H.R. Karimi, and M. Esmaeilzade. 2012. Investigation of the ameliorating effects
of eggplant, datura, orange nightshade, local Iranian tobacco and field tomato as rootstocks on alkali stress in
tomato plants. Photosynthetica, 50: 411-421.

Page, M.D., M.D. Allen, J. Kropat, E.l. Urzica, S.J. Karpowicz, S.I. Hsieh, J.A. Loo and S.S. Merchant. 2012,
Fe sparing and Fe recycling contribute to increased superoxide dismutase capacity in iron-starved
Chlamydomonas reinhardtii. Plant Cell. 24: 2649-2665.

Penas, E.J., R.A. Wiese, R.W. Elmore, G.W. Hergert, and R.S. Moomaw. 1990. Soybean chlorosis studies on
high pH bottomland soils. University of Nebraska Institution of Agriculture. National Resources Bulletin. 312.
University of Nebraska, Lincoln, NE.

Pestana M., A. Varennes, J. Abadia and E. Faria. 2005. Differential tolerance to iron deficiency of citrus
rootstock grown in nutrient solutions. Sci. Hort. 104: 25-36.

Pestana, M., P.J. Correia, A. Varennes, J. Abadia and E.A. Faria. 2001. Effectiveness of different foliar iron
applications to control iron chlorosis in orange trees grown on a calcareous soil. J. Plant Nutr. 24(4-5): 613-622.
Ramirez, L., C.G. Bartoli, and L. Lamattina. 2013. Glutathione and ascorbic acid protect Arabidopsis plants
against detrimental effects of iron deficiency. J. Exp. Bot. 64: 3169-3178.

Rasouli sedghiani, M., B. Darreh Ghaiedi, H. Khodaverdilou and N. Moradi. 2013. Effect of organic acids on
absorption and fixation of iron in calcareous and acidic soils. Soil manag. Sust. Prod. Publ. 5(1): 215-228 (In
Persian).

Rayle, D.L., and R.E. Cleland. 1992. The acid growth theory of auxin-induced cell elongation is alive and well.
Plant Physio. 99: 1271-1274.

Ritchie, S.\W., H.T. Nguyan and A.S. Holaday. 1990. Leaf Water content and gas exchange parameters of two
wheat genotypes differing in drought resistance. Crop Sci. 30:105-111.

Sahin, O., A. Gunes, M.B. Taskinaand A. Inal. 2017. Investigation of responses of some apple (Mallus domestica
Borkh.) cultivars grafted on MM106 and M9 rootstocks to lime-induced chlorosis and oxidative stress. Sci. Hort.
219: 79-89.

Shahabi, E. and M. Malakouti. 2001. Effect of bicarbonate levels in irrigation water on leaf greenness and leaf
nutritional elements of different apple seedings. Soil Water Sci. Res. J14: 154-165 (In Persian).

Shahsavandi, F., S. Eshghi, A. Gharaghani, R. Ghasemi-Fasaei and M. Jafarinia. 2020. Effects of bicarbonate
induced iron chlorosis on photosynthesis apparatus in grapevine. Sci. Hort. 270: 109427.

Sharifi asl, R., E. Shojaeian, M. Seidi and E. Giti. 2012. Study of different irrigation water acidity levels on
quantity and quality of two geranium cultivars. Hort. Sci. Publ. 26 (2): 223-229 (In Persian).

Smith, K., T. Vierheller and A. Carol. 1988. Properties and functions of glutathione reductase in plants. Physiol.
Plant. 77: 449-456.

Soltani, A. 2004. Chlorophyll Fluorescence and Its Application. Internal Press. University of Agricultural
Science and Natural Resource, Gorgan, Iran (In Farsi).

Valipour, M., B. Baninasab, A.H. Khoshgoftarmanesh and M. Gholami. 2020. Oxidative stress and antioxidant
responses to direct and bicarbonate-induced iron deficiency in two quince rootstocks. Sci. Hort. 261: 108-123.
Wang, N., C. Yao, M. Li, C. Li, Z. Liu and F. Ma. 2019. Anatomical and physiological responses of two kiwifruit
cultivars to bicarbonate. Sci. Hort. 243: 528-536.

Zhao, Y., D. Aspinall, and L. G. Paleg. 1992. Protection of membrane integrity in Medicago sativa L. by
glycinebetaine against the effects of freezing. J. Plant Physio. 140: 541-543.

$4.


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

Iranian Journal of Horticultural Science and Technology 23 (4): 675-690 (2022)
Research article

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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