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Abstract

This study was conducted to determine the effect of spraying different concentrations of chelated iron 0, 30, 60 mg
L, Prosol 0, 50, 100 mg L™ and amino acid proline 0, 100 and 200 mg L™ in the vegetative, root and chemical
characteristics of pomegranate seedlings cv. Salimi. Results indicated that spraying with chelated iron F, at a
concentration of 60 mg L™ had a significant effect on the branches length 74.148 cm, shoot dry weight of 54.513 g
plant™, root diameter 7.618 mm, roots number 6.185, leaves content of nitrogen, phosphorous and boron reached
(2.079 %: 0.358 %: 77.594 mg.kg™dry weight)« respectively. As for the nutrient solution Prosol, treatment S, with
concentration 100 mg L™ showed a markable increase in the branches length, shoot dry weight, root diameter and
roots number with values of 71.185 cm, 54.135 g plant™, 7.003 mm, and 6.074 root seedling™ respectively. As for
proline the results confirmed the superiority of the treatment P, with concentration 200 mg L™ in increasing the
bramches length 68.148 cm, shoot dry weight 53.609 g plant®, root diameter 6.791 mm, roots number 6.296, in
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addition to nitrogen and phosphorous and boron in the leaves« while the binary interaction between chelated iron and
the nutrient solution prosol (FxS) and the interaction between chelated iron and the amino acid proline (FxP), as
well as the interaction between the nutrient solution prosol and the amino acid proline (SxP) were significantly
superior in most of the traits. studied« and for the triple interaction between the study factors (FXSxP) <the treatment
F,S,P, had a significant effect on the length of branches 86.666 cm, root diameter 8.666 mm, roots number 8000
root seedling™ nitrogen« phosphorous and boron in leaves 2.250%, 0.403%, 84.266mg.mk *dry weight respectively.

Key words: Pomegranate, foliar nutrition, chelated iron, prosol, proline.
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o dagina (398 (51 el ald culg ) JudY) (malally
el s3a

Cioi 3 Al delse o DA Jalall daally L
Gl el 3 jeaall s 8 Lisies FrSHPs dlaledl
Alalaes A3lae AL 8.00 cily lly dad el
Jaks 34,00 il ad BB e ) 4)lad)

% @Y B SN Gl dunsi

G lin of 7 Joaall 8 dind) mlll Caiayl
Ol Aais cpag il e BLY) Sine (b dugiae
Fp dlelaal) die Jaee ol caly Cun il aaally
el s Fpodlled) @b %2.07 <l Sl
Glo gy Lagin Lad Lgiee bahial oullly %2.02
%1.98 s Al Fy a5)lad) dlalee

Cgti 3 ool el Jolaall (i)l Ay Ll
caly 3 el 3 e Lsie S) dliled)
o Usiee cgs Al S dlled) b %2.11
%1.91 cialy dad J8 s ) S &laal dleles
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honid b pgIAINEg Culg ) isad) Gaalally Pro-sol (siiall Jstaally il sall 35 Gy il .7 Jaos
(%) G@bsY o A g )

ExS (Apale) P S F
P, P, Po CAaly | (CAsl

1.744 1.883 1.778 1.569 Sy

2.079 2.113 2.092 2.031 S, Fo
2.145 2.218 2.125 2.092 S,

2.013 1.934 2.204 1.900 Sy

2.028 2.092 2.073 1.920 S, F.
2.027 2.218 1.925 1.940 S,

1.988 2.113 1.981 1.870 So

2.082 2.092 2.092 2.061 S, F,
2.167 2.250 2.166 2.086 S,
F Lo sie

1.989 2.071 1.999 1.897 Fo

2.023 2.081 2.067 1.920 F, Fxp
2.079 2.152 2.080 2.006 F,
S b gl

1.915 1.977 1.988 1.780 So

2.063 2.099 2.086 2.004 S, SxP
2.113 2.229 2.072 2.039 S,

2.102 2.048 1.941 P L sia
LSD 5%
FxSxP SxP FxP FxS p S F

0.135 0.078 N.S 0.078 0.045 0.045 0.045

oo Lsiea cuilia) lly %0.36 cily dais Py dlilad
Aelea o Lsina Bsin cijelal by Al Pyodlaladl)
%0.32 cials dad Ji claw A Py

@3l Jslaally il ol g S Jalall Ll
Adall oda b dagine By (5 el ald Jges )

G sl sine o 8 Jenall b il cay LS
il paall o Jalal Alaleay Lgina il ol V)
gyl dal) b oals el Gaalally

@) Joladll o pad) S sl e L
Lo Y Lgina 51 088 Glg ) Giaad) imalally Jgua il
& %0.38 il das el clas ) S;P; dlladl
& sl Gaws Jif el SPy a3)aall dlales of

.%0.28 by 5y

72

%@L b AL shadl) A

i (A Sime G5t Jsan 8 Joaall il (e 2Dl
sl 2wl Gl 515 Bl we BhsY) (B skl
sl (sgina & Lsina s Fy dlabaall cojelal cum
S Fpalbedl el %0.35 855 ol 3 Ghs¥) &
)l dleles e Lgina bagin olillly % 0.33 by
% 0.32 iy dad i s SN F

Gl 38 Joeogpall (s2rall Jsladlly (a1 586 o Ul
osieadll 3S5 ddall oda (B (gyine Gs8 Sy Alaledll
el oAl poldedl e cagn ) % 0.37ak
S %0.33 g sl 35 b S Alled)
.%0.31 @aly Al Sp 43! dlilae e Lgina cigh
Caalall G o and el il e el WS
deall ol b Lsiee 83 ) ol ool )
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%0.26 il

Gl aal gy psadl DA ikl e Ul
8 oyl Je¥) Gaslally Jsug ) saiall Jolaalls
e %0.40 il s Al FrSoPy dldladl) cuias

P pDAIE culg ) ) aalally Pro-sol (siiall Jglaally aldall saall Byl 5 50 .8 Jgaa
(%) @LsY) B AL o) A

xS (Al P s F
P, P, Py (A pide) (" A pide)
0.301 0.336 0.301 0.267 So
0.317 0.356 0.316 0.279 S, Fo
0.355 0.370 0.323 0.373 S,
0.310 0.344 0.305 0.280 So
0.341 0.362 0.314 0.345 S, F,
0.367 0.376 0.373 0.352 S,
0.336 0.368 0.335 0.306 So
0.345 0.386 0.340 0.308 S, F,
0.392 0.403 0.397 0.376 S,
F b sia
0.325 0.354 0.313 0.306 F
0.339 0.361 0.331 0.326 F, FxP
0.358 0.386 0.357 0.330 F,
S h gia
0.316 0.349 0.314 0.284 So
0.334 0.368 0.324 0.311 S, SxP
0.371 0.383 0.364 0.367 S,
0.367 0.334 0.321 P o gia
LSD 5%
FxSxP SxP FxP FxS P S F
0.037 0.021 N.S N.S 0.012 0.012 0.012

pile .68.10 iy Bhs¥I (8 sl (5inal dai J
Adls 5ol ' axS

b Lgina A Calg ) el Gaalalls i) o iy
Lo ol il ) Py dlebeal Loss Vs daall o2a
layon ol dila sale TaaS pale 76.93 il g0
cirly Py dleed) Ll cdlabeall gan e g
Alee o s PCRECIENy D ]_5&5 axla 74.67
1"aaS aale 70.462 il dad Ji s Py aladl
JAdls 3ol

Gl aal g SN Jalsl agady U
docall sda (b Lgiea Al 38 Jougll (s3all Jslaally
aile 81.69 il duus et F)S) dlsladl) cilaws 3
Bl Aebee Gl oAl dga (g s sl TS

73

(Abla 3ale 73S aile) Cgpsal (e LAY Ssina
Uiy die digiea 83b) Jgeas A 9 Joanl) il x|
Gl 3805 Bl e Lol @Bl o (i) paad)
sinal dad el Lgilhels Ligina Fy lalal) i 3
dila 5ale i€ aale 77.59 caaly GhsY) L Ol
aile 72.70 il dad claws A Fy dlalad) Lt
S Fo oo Lsine calian ol ally dils sale 'S

Aila 5ol aaS cale 71.77 caaly A calac)
Jmgal) s2aal) Jolaall (sgina 530 2gn bl
Sy dlalaall cuehl 3 Ggysdll e GhsY) gma b
Zls sale 'aaS aile 79.96 il ddall deg e
s S Alalaal) Lgalbh ¢ AY) Giilaladll e 48yt
Clas ) S Al Alebes o Lsina cisin by
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SoPo anlall Alales o i 8 Al sale | aaS aitle

Ails sale 1 axS aile 62,15 caly e i culac
Jalse o nadl DI Jalal) pads Lad Ul
Low Yy daall sda & Lgies 3l jelad aul)
pale 84.26 dad ol cilan Sl FRS)P; dlaladl
Cila FSpPp aijall dlobee Luiy dils 52l | aaS
pike 51.77 iy Gapall (a GlsY) (gsinal Gk B

s

sala

s

Bale TS aale 62.14 s ded Ji s FoS
dils

Gyima il dsng pre ) Ak Jgaall @il i
Yl melally i) sasll g Jalall cOlled
Aaal) 038 (8 calg

Jymag ) (g3l Jstaadl oy S Jalal ) Laadls
M EDlaall i gsine L8l Gls sl el Gaalalls
81.83 cualy dad Aol SHP; Jaluil) dlelee s

P pDAI Clg o) aa¥) (aalally Pro-sol (giiall Jglaally (aldall saally sl oy o556 .9 Jgea
(Adla Bale ' aaS aila) Ggpsall e (@Y Ssina

ExS (Al P S F
P, Py Po ("ol pale) | (M pale)

62.140 68.293 66.353 51.773 So

76.214 77.386 74.173 77.083 S1 Fo
76.961 79.053 76.476 75.354 S,

70.011 71.109 67.925 71.000 So

66.846 72.020 66.200 62.320 S1 Fq
81.256 82.176 83.600 77.993 S,

72.170 77.477 75.354 63.680 So

78.922 80.660 79.690 76.416 S1 F,
81.690 84.266 82.266 78.538 S,

F Lo e

71.772 74.911 72.334 68.070 Fo

72.705 75.102 72.575 70.437 Fq FxP
77.594 80.801 79.103 72.878 F,

S Lo e

68.107 72.293 69.877 62.151 So

73.994 76.688 73.354 71.939 Si SxPp
79.969 81.832 80.781 77.295 S,

76.938 74.671 70.462 Pl sia
LSD 5%
FxSxP SxP FxP FxS P S F

5.392 3.113 N.S 3.113 1.797 1.797 1.797

74
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Lase 3hs¥) U (e eaiall 138 (aleaial oo gl
@Aly O (5y3allg (sradl) gaill Cilia Baly
ey L)) yualiall e lgldlie 30l lgie iy
5Ly &b (pey bl Jala RN Cpplsl ksl ()50
-(2014 «Al-Moussawi y Khudair) lgalaial
i 535 8 ooyl ) padall s asm
Dl oo el ggindly Ging undll sal
eilee Laliy Dpall Gl lodn e 4,8
clas¥) Bl 82y dalall WA AUy sl
09 oyl Lady (2015 «ygals Hildebrandt)
bl 2l Jaly (ghsan) baral) alan ddee b
G A ol o Y ALl smdll o
i g sgmdll b sjlall i) SIm 5 oDl
Sl Ala BT Pl b WS ) ol
dggaall Gmety Jally DAY Al e dbilall
Cbdrally el o o 1508 (e g dadall Al
Clill ()3adly (gradll gyanall B2l Ml il e
Jdas i olgyll o) WS (2021 <Al-Nasiri)
daly depe My o) (Se @A (sl (g yull
Cliggull e B lage Dgo ady 3 clall
Sinsy bt CndUly LysSsdly bl
25 A ) LS @hansa Sl el Agall Jiall dilee
Lgeanl) CLSall Allaall Clai¥) Adlad 2L b aga
lala ap Lee yualiell e l@lisSe jyan Gl
il DA e gelll Va5l ) ALyl
-(2015 Mello) LIAN ausis aluai¥) cibiles
Glaliingyy

mes e S8 ) aall By il
axle 60) Fy alalaalls (o) Lases Y a2l il
Graall gaill clial il Juadl cabael (a2
saliadl Ga GhY) e I ALaYL (@il

75

b 8l e lal waslly sl )
O el ggadly ($ially (gpadll sl
Ceag il dacsg Hial) Hladg e )8V Jolay Aliaiall oyla)l
G Dl b Opyal) e BlsY) Grinay siully
Soal bl Sudee g JIEaYly sasY) cDlels
Lo shumdll ClamdUll s 3 Jany el
B ey Psdall Jhall dlee mls Bal)y (8 el
«saly Broadley) clbilall  sall  Jaee 5L
Gl die Gl 8l Cue sy (2012
gt Aglee b agall aaall o0 I i) sl
Glag Sguled) i B alidn DA e &l
S s 1y DA il ddee b oy505 Adal
alall Jaly alda sabyy cpag il galaial 8al)
Haggag) (passill disiall dudll saly Sl

(2016 <5575
Grad)l sall lia b Alalall 8L Ca 35
rall Jolaalls i) v el (ginally (g3l
Gras @GS A8 yalie e wging W Jsms )
) Jaly dmledl) Glleal) 8 alid 50 Ll 3l
2 o clal sl ) gl (aiYly
(DA Aliindy bl Adee aady e lisSoY)
Sl st gl Aulll aal ol ) dslayl
Alaic) e aelas Al GluaSeV) (e ddlle Gligics
«paly Baldi) gdl Joha saby I dage DA
& @ @) B sl Baly cuw o (2013
Oyl (sdadl Jslaall @l ladd) sl
D e @radll palll Clia Guead 3 aaiiesd
CSH G ldsayy el sl Al b \giaale
2l 8ol U layen sag Al dsUally daal) Sl
QSH b Jan LS alal) sal Dyl il
«0aydls Malhotra) cilasiVl sy Lgeil) (aleal)
Ghs¥) B Opsdl S5 G sl quw of (2018
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Gt sl Slin s (b Bygine 53 o
A GhgY) (Al aliall (ssinas (g3alls
phes 8 Lsiea Dl duball dalse o Jalll
raliall Ginay (ially gpadll sl Clia
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