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Tablel. Physico-chemical characteristic of soil in the experiment.

Sk sl gg sand-loam-clay soil
Soil textur
Volumetric moisture at field capacity (%) 28.6
(e300 Syl Ll o (gomm> Cusb,
Volumetric moisture at the wilting point (%) 13.1
(NS, alai )5 (o> Zugh,
Soil acidity 7.6
S amac!
Electrical conductivity of soil saturated extract (ECe) 2.71
S gl ojlas S sl colan
Organic materials (%) 1.61
) QT olge
Lime 335
Sal
Nitrogen (%) 0.367
(o395
Absorbable phosphorus (mg/kg soil) 50.2
(S 55k 2 p S ko) i LB ius
Absorbable potassium (mg/kg soil) 1311
(SB ey kS 2 o5 o) ©d B ol
Iron (mg/kg soil) 20.08
(SB pSkS 5 p S skee) o]
Zinc (mg/kg soil) 18.3
(S, 55lS 2 p S ko) 5,

(il 3915 g 1) FYIFM Copmad

(Handytech instrument) Jows cws Jx8g, 5" il old yioeiw oSiws 5l oolawl LFVIFM uilu,old L8y IS sl
A el o VY B o wlels jo 9 ST 54, 50
52 oo gize

a8 Sl ol bl adl i ol ) solitl b 5 St (6,5 Sl e, b 8] ate e (5,0Se5ll
0,95 ;o celu ¥ a4 Feoojleds ie 3l jeme 5l e 9 0l Clawl 1) Sl a0 Ve gl o ouls i S <L
sl 0 S dges a4 g 058 S Sl B ad ools I3 egeadi 4,0 000 Sl cou (S Sl
3 S g sl gyl Jelome dnlol jo 06d o dwl jo xS B ol eols &yl g ol adlsl Jle s YOG 0 IS ol
o Jslre ol e il (il ] Le Voo a4y Slaie DT L odd gaz o)las g 0 a3ls s il Lo JEIS
(Page et al., 1986) o =3l 3 ( Perkin Elmer AA3030 Juw) ' coil Gl olfiws aliwgds diges
S o (s (519

Slakad g,y cpl 4o (Ghoulam et al., 2002) o plosil o) Kae g Cherki g, 4 Sy ol (cnd sgime (5 50l
Sdiged (g 05 Eod FW) 036 (355 Olsie o G55 9 o8 ool 93153 b ol Sy Slosiloe IS5 (S (5 2
(TW) uiles 5 539 Olgieas Baigd (55 g 28,5 )18 Shaite Ol ggl alojl slaalg) 5,0 colus Y s 4y (5
Ldiged (59 9 o i (5l (59,0 (wgmndis 4z 30 Ve glos jo cel YT Cow 4y (T slediges am al>yo j0 0l &

Atomice absorbation -\

va-


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

[ Downloaded from journal-irshs.ir on 2026-07-11 ]

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

Slgime asli s o o 50 ol ud glagyje 5l eolawl b coled o ol cud (DW) Sz (59 lgicas o> yo ol o
W) c\.....ul.?bo).:) c\.]a;b )l OQLGM‘L(M)Q M).') gf).‘ u]w

Jsles 4. RWC = {(FW — DW1) / (TW — DW2) * 100}
g gLl S il 059 TW gl Sas 59 Sk DWL oS 03l (339 ;550 FW oS Ol (cond g3 S5l RWC
S 8l gldl ) ey S 59 K3l DW2
SRW cois Ll
Niuetal., ) o sl Yo oV o) Kam 5 Nitl dasgs oo ) s, bl s Wylass Jlasl 51 gy b0 CopeS i)
Ol 4 a0 oyl 55 51 (oMbl a5 lpgls alewsy 4 oyl Jloel 5l gy L350 5] (55 4ised plS0 (2007

3,5 Sy sl (s o ailas jowS sae g,y ol o el eala Ve B sae Lol SO cs e e edle 5 (S e
g b Glaasls g ol 5w oS 2 L OS50 LS 5YL sae g 0usSis pu slaas Ll 4
(S 2 O s IS 578588 T g )5 ST (95 yIio) (5 Fimngtd (5o 2ol

(Ultra Compact (LCi) photosynthesis measurement ¢;5 <¥ols olliws lawgs (6 3awsd sbo el b (6,505l
Sy 1 b, Blas 4y gl ol solaiwl A8l (g9, JolS Sy o iolsx 3l jskate oy ol (g .50 5lasl system., UK)
L5 Oygo o V0 B Cele g bags S0l ples b el bl 4l
dls 0,0 0 Jloisl o ;3 LSD 5051 L baosls (aSilos dulio 5 o plosl SAS 15816 55 5l ool L (5 L] Slewlona
Al ploul Excel (158l e 5 b 50 W loged oy ol

e g b

sl asls p b, S olac g ol lie calises sl L il as ols oylis iulesT slaosls uil g 4 525 ol
O Jguz) 090 o gime woyo ) Jleis | mlas jo Sinlesl jo 6 Soslusl 90
(S 2 IS Jdo lS b Jds 5 @ Judg IS) (g jiumgid (sloo 505 (sosxe

1¥ Sl 5l eoliiul a5 09 o] [ Kilo @ Juds IS (g9t ali 5 il slo,les 1 uSike dunlin | Jol> mls
Gl PG e (S 5 039 5 2 a5 e IT0Y Sl L) lps Sz ojlas TV 4 el OO il
oylac 1Y + o] S gl 1F s 45 1,5 wimred b dwo,0) ¢+ IYE e s sals Jles b awslie j0 @ b5
0,8 B,k 5l ot dgn 1y 8 Judg S (pm] g S (S 08 Jlews b dlie ;0 LEVEY e 4 ol e Sl
L oawslio joa g lS o cime (iol38l o b0 Sl ojlac b Guals jo ol GligSelS 5 ol OIS gl wolio
o2l 5 mgSs (SB 005 raizman 5 obye Sz ojlac b 5l o b ol 4 ol Sl 5 ol Clilsw glolos
5 o2l @ ool Ol 1Y (ol Slalgw 1Y wals slo,las (o (6,08 cme Sgls g Lol Ll 5la Judg IS asls o 0
as ols plas b Lég IS msls a4 by e iolesl slaosls (Silie duslie gulis .ois sonlive ;o] (g S S 518
RS VA Sl L) obyo Sz ojlac LY + ol O il 10 jles 4 bgspe (ol cpl liee (o5 i
dslio 10 i 3 et ol uizmed wls yliad gl cire S islejT sl e pled a4y s 45 09 (S0 5 (39 0,5
305 syl ads ols zol8 L YYIAY o L 0FIVE 1)h Ldg,JS ylie 5ol (s iwsSw (S 0515 jles g ol jles b
Solosine ssbar 1D fdg IS ol (g ptwgSs (ST 0,5 L aulio o (lps Sz ojlas b ool mlie 345 o &
S ol L alie 15 ool WS sral Ul 52 4 2l @ ol b G5 slayler o (50 0 ols Gl
cdel sals Jles b awslie jo a5 Jb> 0 s plis b Ldg IS ezl 1o gl gme Sialidl cudlen ol g wsSw
losls uKilio duslie 5 Jol> ol jo .aols zal38l o ls sae job ar |y asli pl oyl o] gl a5 5,55 sl Lo

Transpiration rate (Tr) -¥ Photosynthesis (Pn) -v Stomatal carbon dioxide (Ci) -
Water use efficiency (WUE) -t

AR


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

[ Downloaded from journal-irshs.ir on 2026-07-11 ]

Ohlen 5 5 L5

1 U5 JblS olsee a8t Lo b aslie 5 (islej] slo o ol a5 ooalie S iy 15 s sl & L
PREEAZ ‘Q.aj SLgS I8 7Y clale ‘Q.mi Slgw 1Y cdale a5 5,55 sloley a5 Jb o wiols jiuli8l gl sxe jobo
230,85 ol ST b IS a3 li jo gls gime (il ol g tesSiw S0 pl8 jles b anslie o el ol 7 F
a2ls lasd b auglio ;0 a5 05y (b0 Sl ojlac TV + (ol O sl U Jlas 4y bgrpe U5 bl (l5ee 00 5t
ol ;53 BB criomen by 2ol381 L FYNVE 9 L ATIOF Csas |y asle cpl e ool (g pwsSes S0, 5 s g
L ool e 3uli slajlos a5 31,5 5 ool Sl 5 ol Sl (ool SUgS gl (ol oM el 1F el a5 33
J5 Jdo )5 e ls Jlosime Gralidl cams 8] (g 5tsSis (S 05 e 5 vl o aulin o (20 Sl olae

oialejl 50 ead (6 S 0jluil wliogas p ialejl slajles 51 (Sl dnlie ¥ Jou
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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