il bt f°’ OFY) FY B YAV glaamio ¥ o)los YE al oyl oLl (58 5 pole aloxe

Horticultural Science
ol SlEl pele et

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

& (Platanus orientalis L.) Jla ld 4 (5 yuiw g% § K3 398 93 8 S Ewly
39 (Ascophyllum nodosum) (30 30 Sk 0 ylas g (BT OlS ¥ b &S 3, 9

oledol 10 (bl 15 bl
The Physiological and Photosynthetic Responses of Plane Trees (Platanus
orientalis L.) to Trunk Injection with Iron Compounds and Seaweed
Extract (Ascophyllum nodosum) Under Summer Stressful Conditions in
Isfahan

solose! Al Cuoxi g * S e i LS| pwld

oledal Saio ol8ails o5 ,5laS saSisls SLeb agle o5 5
(@anikbakht@cc.iut.ac.ir) : g xSl Gy ¢ Jgins 00 g
VESYIYN iy g b VE VNN sedl o s )b

oS>

anlllas Ban b ol Giolejl el oads o1l (glo s S (gld Lz (s 50 0 0 DS s 3355 G135 5 (S 0005
oL 50 (S5 rals 5o olje Sl ojlac 5 ol mlie b eS8l @b @8l jlid oF e b (Jloyd (950 36
iales] oot ok Ll 55 Y Uy oLt JlS slacSsh e 5 5T 5 S5 3,005 L gl 5 Lz
O3 rgSes (S0 l5 L duglio 1o 250 Sl oo b ol Sligus 5 Ol s (DS 15 OIS sl S 5 3235 Jals
Glwgid g, SBUI )T 0T (68 o5 cmd o lgize FVIFM s o5y ol o b IS sgimme 09 dalls 5 opal
SLsS oIS 5 LY Sl ol +7F 2l S il oS 5 ) iS5 6l arS g T B pne IS ¢35 et
Bl ke (St s IS s sien Gl it et sled o b dlia 3 T o3 il ajlae #1F al
Gup oIS ssbar b c3 ) otugis gla el o5 5 sl CoinS (Judg IS (uilejsld Sy o O (g5ie
D9 dbe b0 Sl o)lac bawgi 0l SO, g Judg STy jo el ST s 4 S o jlae g ol CuS S

(S 2055 a2y Sl olas i 5,5 el rguadS sl ojls

£

400

Fye b M )0 (ogas 4 laig e Sy, Cdle oy amme 051 08l 5 edle (s s sLS 5 Lol

g cilS Lyl igS go5 Ol o 0l jee Jdods (ol by aiil oo (60l e slalad ol olic 5l L s s
oolsil> 5l o (Platanus orientalis L.) $,& Lz go 5 Bowes Olpl b s e cwls 1) cds ol wb oyl 6,loeSS
oads H5 5k ol ols g ol Ll b aS s0g o)l p) (sl ,ais S s (sLad jo0 YL Cwdd (gl,ls a5 cowl Platanaceae
oo sl elamy s g Loy U 5 Jaww a5 b L s ,o L(Aalipour et al., 2019; Alipour et al., 2016) ol
(Alipour et al., 2016; Khoshgoftarmanesh et al., 2016) el 15l ol 0,5 Glogliwsl Jloale o cauS >
5 Gros gloadyy 5 0T oo SaS Loy i IS lge (Sogll 2alS 4 )L 5 08 Qi b (Sl oSS glas
o5 g Juime lgn Gl Sy w) in e sl el @8l aiS (e 6 S gl S Al Bl L (S0 00 1S
alox 51 oyl calisee blas o k> JlusgS LS o 34>4 (Lakzian et al., 2013) coul Of 592 ,US sile wogb o g 0
Gl 10 b g (0 e slad jo L0 cpl jgam a5 cul ol Slo (le,S g obTﬁP Moo Glotal (lies Gl


http://journal-irshs.ir/article-1-647-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

Ohlen 5 5 L5

w88 Jlo aix b weldl i B o Lo iulél 5 JLSes (Alipour etal., 2016) s oYU aciny g Cwdd ol
(Ol 5o a5 55 5 (51555 b (S 055 sl onds o (6,0lB CoaS g Lz C 0 (g0 Cumdy il s
b sla i anle o5TUsS Yo 4 8 Sl lnl slagd o iz 8 et e (Seislsened slaad e
cooalBl 03,08 Sl i 5 L0 YL (ST s low 5 SBT ales (o g5 IS slgn  Sogll bl cslayiss Sy
oolS g ol slaS ( Sis aile aoe gla il L5U slaydss oYY (Nikbakht et al., 2022) wél o slas!
Oncel etal.,) 545 o Judg IS clo (sl olS (5,950 jolic Ciz ,o PHSL S5 G pae cow o5 ol Ol coas
il Slalllns it Ll 03,5 o)Ll st 5 55, 000l & (lsion )15 B s IS a5 13 o (55,5 pobis 312000
.(Nikbakht et al., 2022; Lakzian et al., 2013) wlos,S 5,155 S 59,5 Lol Jole |, o] paie 39S oo

gl g yiimgid g Cudlyg IS 5 Slae Sgupp g Ll i Coge g 4ibls Coenl Judg IS s o lalS yo ol ate
Barker ) sl colsd 5351858 clsieay 09,2501 JUtl 5 5T (g3l Jled o 5isis 5 JedslS it opdle ol ccprizean
Bl Gl Sy S5, o Sap Ky ezen Do b ol 0gaS 51 36 5, 55,05 (and Pilbeam, 2015
5% 9 4l hals ol a5 g ool LS lars Siwgid 0,515 (B Jdg S JSas r”" Ao aslol )3 a5 09 oo
aS 0gd 0 &,9! oL 4l (Anderson, 1982; Mirsoleimani and Tafazoli, 2006) 54 oo cibgio oLS 0, ¢ Sovads >
Luly 515 (Sosslsnied as)le ool aSb wlin 5975 & SB 5 o8] e 3lho 3505 I 5 Sy & (T 3,05
Slp iz BB e 5 onal 1o Jalowal & j00 p S50 05250 (0] 95 00w 45 (09 (Sol 5 QL) S olars
.(Khoshgoftarmanesh et al., 2016; Nikbakht et al., 2022) JJGA 3425 4y b olS

olalS 10 4 S50 10 9 las demg Bl S gz sl ,0 (0-0/F) Cewdlg] S bl sl 0 0 (som |
Wl oo 45 Cenl oud oalice 9> Wisl oy 3 Sy S 3l YU bas cobale Sal glalase ,3 03,5 &b, 29>
Ol o g 35 4,0 (Asadollahzade et al., 2018) wiS' hows jiwgid sl F¥) LIS 8yl & 1) (Fe¥) IS ol
Aalipour et al., 2019; ) &,.5 oo 1,3 ol ol 59,15 00 cos ol 4 L3Bl g Jl> aibe o slad Lm0
plol ol 0gueS 28, (6l 355 Bran o3, (p ol e sl ool lallas oyl sl (Hosseinifarahi et al., 2010
ol 0azs > il den 5l Somnlie Sal S Luls o g olamdl a5l as i, obesl s alel (s Lol ous
&S 2 ol Jekxe (Jle sy (Lakzian et al., 2013; Hosseinifarahi et al., 2010; Fernandez-Escobar et al., 1993)
Sl oy oS Ol ady) SBLbl ceslial (ard Cundg b S mn o2 g 005 See e il Nt
(Wallace and Wallace, 1986) oS’ oo aij2 g 5l o5 1, 20045 S

rolie 32,5 Slopisyd wadee ooliiul Sl w0 bl 5 SBT J5uS 5 4385 6l o5 (ngh glasis,
b 5 4 ehagzme Gy ol 52305 b sl Sj50 4 (238 olis 6508 e 29y 0l 50 el (4 4 2
oS el 2 Sl a5l pae 5 T g el 9 51T VL e s (g ol slilie Sl ogdige olS 0l Jslone ples
Nikbakht et al., 2022; Fernandez-Escobar et al., ) 59, o ,I5 4 L 0 4485 6l p (S Cunsy canlinl byl i jo
4 ol bz e 3,5 4 plgise 45 0500 352y (S0 a5 Jloyogy0 05 4 all, 50 (g0l Slllae (1993
ssb a1y (T ednslS Gasls wals o b avlie o ool 5,0 (sloJlons o 35a5 0,31 o 5 5t i 0 4
3o i 1y (S S IS cn i 5500 (slajless b annlie o ol wligu jlas Glalojl ol o ol (aal3l (s)lo tne
2 ol Sl 3,5 a5 o Lasie by Co 0 48 geoge b 500 sladllas o (Fernandez-Escobar et al., 1993)
oLea g Nikbakht « yol> aslllae sliwl, ;o (Saleh, 2008) ols o33l 1) oge o Shae Jlade (S 0515 4 s 45
Sl Lz 4dss ol Lad o piaew loolaiul b ass 50,55 (he, 4 @] molie leolaiul wis 57 o 158 VY L o
DA 59,08 s e 5Las sla L a5 ledal Ll 5L )T 5 oLlE Gl Lalh o a8 ol olis ledel e slad
Orize i gy Slio 5 (5 dg)lS Cundg ogu o 00l L diglie ;0 ol lie 32,5 s o ) 035 O35 5
OLad 59,05 ghls YLz (b 50 v |y e 236 0 e @lie b b auslie o ol OIS sl (ol wlie o 5o
Jolis 5l 1 lade rals Juds 4y ol s Sl o las 45 a, o 5 4 eyl milis 09l (Nikbakht et al., 2022) sls

YAA


http://journal-irshs.ir/article-1-647-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

(V1) FoF b YAV (slodmio V¥ o)las TP als 5l UL (538 5 aple alxe

Wl oo (Al S oz 9 LagraS sule) 08 slaoaisS oulais | conlin p3lio (3392 1)l (rizmen 9 oS 510 (55900 (2136
Sedo Jliz (S 595 S5 sln g ed anme slaiis (oo Gl Su o g 0d) Sgae o Ju3g S i S6 2 o
@ @by Selr olas bS5 0 b ol @ ool lie plie )15 (gelym Dot (405 Sgaome &y azgi b il
@by Selz ojlas b oSy 0 ool mlie 536 38 () Saa b lalesl ol Gl (LS yo adss jo 4 )5 (b,

el po Lzl s s shzsb bz Qb5 50 4385 5 (S 5e)lS UrS o 0ol g mesSs (S 0,5 b anslis o

gy glge

25 5 2L ool SgSSIS (ol o8 55 2a L) 5ol oIS ol ol bt G5 il oy a0 L 3l alles
Gilizee cacdile b ooS 5 o b ks 4 (Gl Merck o8 55 cal) ool a5 ool olilse (SIGMA Aldrich
20k s, al, deage sl (Syngenta S i clo) bl g s S 0,5 b aslie ;o ol Sl o jlac
O oLl clasin b il Jato oKails (55,5las caSiails Sygl cdgh-odisel as)ha ;0 VYAA Jlo by
Al Ll by mhaw 5l e VPV glas )l g Jlodi a8 80 VY g ax 0 YV L8l s> oe 9 (B0 4880 O gax o
Sl G S sla Sy aiad Gl aliv 6,155 5 g bl bl e 0 alol VY slaws Siulesl plsil sl
Sy S )0 Syl O Gac U g yin o # ,had b &g oboul 5l s o jled Jlasl .casl oals 65 )1Y Jga 50 Giulesl
U5 (Semdly cladaly alosg 4y 5k 5hS FoAe Lad b LialoT byl sl ol g o 5l ooliciasl by 45 cysly
S S s cole ookl 5)50 lojoiygyd JomeS o ol pez sl (19,0 Gy g 4B gy, o0 ol glag s
5 aod el (Glagkod 5 sale S iped ) s (S5 ,8) U CtS (58 055 T eanlod Sl aS ogs Ll oSy
3T i GBI (o5 Sl byl o8 sl o Lol 85 ¥ L ok JolS slaSsl 2, 9 @0 0l (sole]
oyl ol los 398 (521 ygyisSi o5 ¥o S lowi 5 mliys Sl o)las 7Y 5 jho glaclile b ol sl F7,
L a8 35 slojlast 45 sl 5 dloo 1T+ oS o (55 Jslono o 050 VPN JLo ole Stigns| il 5o
Slosi 09 shaie OF (62 (oo VYo JguasS s ol aalds Lo .0 32,55 JgmaS dus S350 50 4y 5 090 Zolb Jloyo g0
Oloyan C3 )0 )kl G 5 £330 (65l ST ol g iesSs Jog 5l )5 e ol el (g ssSs (ST 08
D53 ples (sl e 5 LSy g 4 el slacdlye dlaz Gl (5SS Slelee lS sgr S8 oSy L
bas 3,5 b Sloyogyd slesd Jlasl 5l uy 55, VO Gtalosl slogaslis () sl 550 paiges b Jloel oad jlos
b el gl Jlo 03,87 08 slaS 5l olo S pos ded sLo)S 0 9)395 Ol 5 5905 @3le 592
owlesl 30 ouds g mSojlail gla el
J5 29,5 9b @ Judg LS (gg5me

S Bl bsle 4 Sy ol 3l o5 1Y S s IS 5 b g IS @ Ldg IS e i (s Seslal sl
G doy A el S e Ve b com sle 50 5 00,5 (55 00 (6,18 paigad asls lawg slacend 5l g oo o GlLbI
SIPCINENES = W PN STVPINERE JRV O TP W S NRICH IPUR R e
olSiws aliwg a5 i85 IS sgima (g uSo3luil (gl S8 S5 s Jole 8030l 598 5l (g 5le @B Capz sl sy
ArnoN, ) o oolawl agli #EY 4 TV £Y0 slazge Job ;o ((nl5 <&Le Shimadzu UV-160A Juw) yegids mSowl
(1949

aolse 1. Chlorophylla = {12.7(A663) — 2.69(A 645)} x V/W x 1000 }
aolss 2. Chlorophyllb = {22/9(A645) — 4/68(A663)} X V/W x 1000}
doles 3. Chlorophyll total = {20/2(A645) — 8/02(A663)} X V/W x 1000}

ool 05 i iges 3 039 Wog A gl 10 SIS ales on Va5 950 e Jsb o i e [Sile A

YAQ


http://journal-irshs.ir/article-1-647-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

Ohlen 5 5 L5

oimlejl plxil e S oleonii o508 sl Fhs - Joox
Tablel. Physico-chemical characteristic of soil in the experiment.
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Table 2. Comparison of the average effect of experimental treatments on the characteristics measured in the
experiment.
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In each column, the numbers that have at least one letter in common do not have a significant difference at 5%
probability level based on the LSD test.
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Table 4. Correlation table between traits measured in the experiment.
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The Physiological and Photosynthetic Responses of Plane Trees (Platanus
orientalis L.) to Trunk Injection with lron Compounds and Seaweed
Extract (Ascophyllum nodosum) Under Summer Stressful Conditions in
Isfahan
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Leaf chlorosis and early leaf loss disturb the growth of plane trees in the urban landscape of
Iranian cities. The present experiment was conducted to study the effect of trunk injection using
the low-pressure Fertinyect endotherapy system with iron sources and seaweed extract for
reducing leaf chlorosis of plane trees compared to soil application of iron sequestrone in the
randomized complete block design with 3 replications. The experimental treatments included
the injection of iron amino chelate, iron gluconate, iron citrate, and iron sulfate in combination
with seaweed extract compared to the soil application of iron sequestrone and the control.
Chlorophyll content, leaf iron, Fv/Fm ratio, leaf relative water content, stomatal carbon dioxide,
photosynthesis, transpiration rate, water use efficiency and tree visual quality were evaluated.
The iron amino chelate 4% + seaweed extract 2% and iron gluconate 4% + seaweed extract 2%
compared to other treatments led to the most significant increase in leaf chlorophyll, iron
content, leaf relative water content, Fv/Fm ratio, tree visual quality, and the improvement of
the photosynthetic parameters. In general, trunk injection with iron in combination with
seaweed extract was beneficial due to the effect of iron on chlorophyll synthesis, and growth
stimulation by seaweed extract.

Keywords: Iron, Trunk injection, Seaweed extract, Leaf chlorosis.
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