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Abstract

This study was carried out in the wooden canopy of the Department of Horticulture
and Landscape Engineering - College of Agriculture - University of Anbar for the
period from 4/8 to 11/15 of 2021 to study the effect of foliar spraying with chelated
iron¢ the nutrient solution Prosol and the amino acid proline on some vegetative and
chemical growth characteristics of pomegranate seedlings cultivar Salimi The foliar
spray with chelated iron at levels 0« 30 and 60 mg. L™ represents the first factor and is
symbolized by FO, F1 and F2 sequentially, while the foliar spray with nutrient solution
Prosol at levels 0, 50 and 100 mg. L™ represents the second factor and symbolized by
S0, S1 and S2 sequentially« while foliar spraying with proline at levels 0, 100 and 200
mg. L represents the third factor and is symbolized by PO, P1 and P2 respectively.
The results showed that the addition of chelated iron F2 led to a significant superiority
in the rate of increase in plant heightc number of main branches, dry weight of the root
system, carbohydrates in branches and zinc content of leaves in sequence, as it reached
(90.56 cm, 5.19 seedling brancht« 88.07 gm plant?, 12.08%, 149.84 ppm) sequentially.
As for the effect of the nutrient solution Prosol, the study showed that treatment S2 was
significantly superior in these traits¢ as it reached (80.56 cm, 5.37 seedling branch™,
87.03 gm plant, 12.25%, 158.75 ppm) sequentially, as for the effect of foliar spraying
with the amino acid proline The results showed that treatment P2 was significantly
superior in all traits¢ as it reached (77.11 cm, 5.30 seedling branch™*, 86.76 gm plant™,
12.14%, 144.43 ppm) sequentially.

Keywords: Pomegranate, Foliar spray, Chelated iron, Prosol, Proline.
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P2 P1 PO S F
53.89 55.33 54.33 52.00 So Fo
63.67 66.00 64.00 61.00 S
65.78 61.67 68.67 67.00 S
68.22 71.00 68.33 65.33 So Fi
73.11 76.33 74.00 69.00 S
77.89 83.33 79.67 70.67 Sz
84.22 85.67 85.67 81.33 So F,
89.44 92.33 90.33 85.67 S
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F Janse
61.11 61.00 62.33 60.00 Fo F*p
73.07 76.89 74.00 68.33 Fi
90.56 93.44 91.11 87.11 F
S Jaxa
68.78 70.67 69.44 66.22 So S*P
75.41 78.22 76.11 71.89 S1
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77.11 75.81 71.81 P Jans
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F S P F*S F*p S*P F*S*P
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Table 1 Effect of foliar application with chelated iron, Pro-sol nutrient solution, Proline, and there
interactions in plant height increment of pomegranate saplings cv. Salimi. The results show that spraying
with chelated iron (F2), nutrient solution (S2), and amino acid (P2) were significantly superior in giving
them the highest rate of increase in plant height of 90.56 cm, 80.56 cm, and 77.11 c¢cm, respectively,
compared to the lowest rate shown by levels FO, SO, and PO. The binary interactions F2S2 and F2P2, as
well as the F2S2P2 interaction treatment, showed a significant effect on increasing plant height by giving
them the highest values compared to the lowest values recorded by the control treatment.
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4.67 5.33 4.67 4.00 So Fi
4.44 4.67 4.33 4.33 S
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F S P F*S F*p S*P F*S*P
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Table 2 Effect of foliar application with chelated iron, Pro-sol nutrient solution, Proline, and there
interactions in number of main shoots of pomegranate saplings cv. Salimi. The results show that spraying
with chelated iron (F2), nutrient solution (S2), and amino acid (P2) were significantly superior in giving
them the highest rate of main shoots number of 5.19 shoot. sapling™, 5.37 shoot. sapling, and 5.27
shoot. sapling™, respectively, compared to the lowest rate shown by levels FO, SO, and PO. The binary
interactions F2S2 and F2P2, as well as the F2S2P2 interaction treatment, showed a significant effect in
number of main shoots by giving them the highest values compared to the lowest values recorded by
control treatment.
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85.61 85.71 85.79 85.34 So Fi
86.22 86.70 85.9 85.96 S
86.90 87.17 86.91 86.63 Sz
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F Jas
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Table 3 Effect of foliar application with chelated iron, Pro-sol nutrient solution, Proline, and there
interactions in root system dry weight of pomegranate saplings cv. Salimi. The results show that spraying
with chelated iron (F2), nutrient solution (S2), and amino acid (P2) were significantly superior in giving
them the highest rate of root system dry weight of 88.07 g, 87.03 g, and 86.76 g, respectively, compared
to the lowest rate shown by levels FO, SO, and P0. The binary interactions F2S2, F2P2, and S2P2, as
well as the F2S2P2 interaction treatment, showed a significant effect in root system dry weight by giving
them the highest values compared to the lowest values recorded by control treatment.
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Ol Asad) Gaalally Pro-sol giial) Jstaally il saatls 8,0 i il 4 Jsan

s i lasl) EDIIAT (%) A (b Sl (Ssiaa (b agla Jalally

F*S P Jaladl Jalad) Jalal)
P2 P1 PO S F

10.87 11.07 10.79 10.76 So Fo
11.47 11.96 11.38 11.07 S1

12.02 13.04 11.65 11.38 S

11.26 11.63 11.33 10.81 So F1
11.89 12.09 11.95 11.63 S1

12.18 12.37 12.23 11.95 S

11.48 11.96 11.66 10.83 So F>
12.23 12.44 12.29 11.96 S1

12.53 12.73 12.58 12.29 S2

F Jaxs

11.46 12.02 11.27 11.07 Fo F*P
11.78 12.03 11.84 11.46 F1

12.08 12.37 12.18 11.69 F2

S Jaxs

11.20 11.55 11.26 10.80 So S*P
11.86 12.16 11.87 11.55 S1

12.25 12.71 12.15 11.87 S

12.14 11.76 11.41 P Jara
LSD 5%
F S B F*S F*P S*P F*S*P
0.14 0.14 0.14 N.S 0.25 N.S 0.43

=F2 ¢(" A pida 30) 58 s (aliall paal) =F1 63 shasal) dlalas =F0 Jadiy (lial) saadly (8 )5 (Y ddalas Jiai (F)
(2 e 60) 358 s il sl

((F A pale 50) Sk Jgmgll =S1 68kl Alalaa =S50 Jadiy Jom gl sBall Jolaally A6l i Jiad (S)
(A pala100) JuS 55 J g s ll=S2

(" pilal00) SeSsR Closd) =P1 8kl dlalaa =P0 Jediy Galgdl Al sl (i) Aldlae Jidi (P)
(A adda 200) JaS L Ol g ali=P2

Table 4. Effect of foliar application with chelated iron, Pro-sol nutrient solution, Proline, and there
interactions in shoots content of total carbohydrate of pomegranate saplings cv. Salimi. The results show
that spraying with chelated iron (F2), nutrient solution (S2), and amino acid (P2) were significantly
superior in giving them the highest rate of carbohydrate content in shoots of 12.08%, 12.25%, and
12.14%, respectively, compared to the lowest rate shown by levels FO, SO, and P0O. The binary
interactions F2S2 and F2P2, as well as the F2S2P2 interaction treatment, showed a significant effect in
shoots content of carbohydrate by giving them the highest values compared to the lowest values recorded
by control treatment.

) 1aall G 0) 5 Jssall e dibas) UL & bl colal ((ppm) il e (3sY) (grina
iy el ol F2 (sl dae 3 il (e Gl (g5inn B3 (b (gpina il Al plopl) eBaa e
ppm 127.43 cialy dad 53 FO (ggiad) das s & ppm149.84

B lalaal) (e o) 82 (gginnal) (a3l cBlabaall (p (gyinn (5t Jseug il (s3all Jolaalls (o (sl
e ysn i Allg ppm 134.75 il e Gas 52l ST (s5ied) DG ppm 158.745 il
ppm 114.53 by dad J&) Jas 3 SO (g5innal)
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P2 (ggiaall acl 3 LYY 8 i3l che oY) (sina B (gsina LB gl ae] (raalall IS Y

PPM 126.38 il dad 3o Jaws 3 PO (g5isall doi ppm 144,43 cialy dad Lol
Claes 3 dpeal) 038 (8 Lgien 3o 38 Jseng ) (53l Jolaally (il yaall cpy Jalanll cally Ll
108.62 il dad ) 43)all dlales cilaes Jlaalls ppm 173.38 ity dad el F282 alaladl

.ppm

03 & (st il 4l aag D culg sl ) Gaelally il waal) o S J35l ady Led
LAl

038 (8 Lisiea 131 Culg ) caaV1 Gmaladly Jsenssall (53l Jsbaall duyll dalse oy (AL Jalall il
caaly docs J8 il &5l dlalas Lo ppmM 165.14 caaly dad o) S2P2 dlabadll cilai 3 dacal)
.ppm 97.78

Y Galally Jung pll (giradl Jolaally il spaall ey DN Ja)ll o 4wt Jsaall (ge Jaadls
ilelea (s 3 PPM 182.31 ualy dad o) F282P2 Jalxl) dlalas a3 (goina (i (alg )
.ppM 90.00 sl dad &) calacl 45,ladl)

o) ) Gaalally Pro-sol (siiall J slaally aldall wasll Byl (il 86 5 Jgaa

e e Glagl) cDEAEL (PPM) (3LsY) A il (gina B agiy JANailly

F*S P Jalal) Jalal) Jalal)
P2 P1 PO S F
108.62 123.60 112.27 90.00 So Fo
125.32 127.72 124.63 123.60 S
148.35 151.41 148.32 145.33 Sz
112.99 120.51 118.45 100.00 So F1
124.76 138.02 123.60 112.67 S
154.50 161.71 153.47 148.32 Sz
121.99 133.90 128.75 103.33 So F2
154.16 160.68 152.44 149.35 S
173.38 182.31 173.04 164.80 Sz
F Jaza
127.43 134.24 128.41 119.64 Fo F*P
130.75 140.08 131.84 120.33 Fi
149.84 158.96 151.41 139.16 F
S Jans
11453 126.00 119.82 97.78 So S*P
134.75 142.14 133.56 128.54 S
158.75 165.14 158.28 152.82 Sz
144.43 137.22 126.38 P e
LSD 5%
F S P F*S F*p S*P F*S*P
1.62 1.62 1.62 2.80 N.S 2.80 4.85

=F2 ¢(" A pida 30) JsS s aliall aal) =F1 63 shasal) dlalaa =F0 Jadiy (alial) dsaadly (8 )6 (Y dlalas Jiai (F)
(1A pida 60) S Sy (liall 3yaal)

(A pade 50) JaSsR gl =S1 <8kl dlalaa =50 Jadiy Jomgll sdrall Jslaally Bl GEN Jidi (S)
(A 4ala100) S S J g g =52
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(A pala100) S5 Ol =PL 68kl Adaaa =PO Jadiy il A paalally (i) Aldaa Jia (P)
(A pada 200) 558 5 g I=P2

Table 5 Effect of foliar application with chelated iron, Pro-sol nutrient solution, Proline, and there
interactions in zinc content in leaves of pomegranate saplings cv. Salimi. The results show that spraying
with chelated iron (F2), nutrient solution (S2), and amino acid (P2) were significantly superior in giving
them the highest content of zinc in leaves of 149.84 ppm, 158.74 ppm, and 144.43 ppm, respectively,
compared to the lowest rate shown by levels F0O, SO, and P0. The binary interactions F2S2 and S2P2, as
well as the F2S2P2 interaction treatment, showed a significant effect in leaves content of zinc by giving
them the highest values compared to the lowest values recorded by control treatment.

o) g pnal) Abaslly dpally Lpadll saill Clia 53 (& oliall 2all G B Ca a9ay 3B
dgell (alaaV¥l Jia 4 bl ays0 Pla (e clall Jaby dagaal) Gllledll (0 el & Jladl) 550
(14) il g lisy) 8 52l e iy (3llp LAY Aty clabeadi) (ge 255 Al claiiV g il pllg
53 Las Gaiilly Fgual) sl Julas 82l (b sl jon ) sdall Glal) Gl 8315 e (gya
o EAY) (gginas 2 Jan g8V 2aes 1 Jsna il o L)) 83l B iatally lill (gadl) gaill 305
5Ly I (sag Lea Lsdall () layen Jaus Al daiaal) 48030 Ssall 5215 M (535 Lea 4 Jgan DA
oy Sguall slall culee g IVl 528V cBlelin b aaall @llin Liad ¢(7) Gladl ¢yl
e B3l & ey (Fseall Jhall dlee ol Bal) (8 2ol Lee ehpadll Clatudlll Gaas 4 i,
(8) bl satl

& Jsas ) saaall slaalls (1 vie A 8kaslly daydadly dojuadll saill ilia (8 53 Cass a0
dals gl Glleall 3 age 50 Wl SN (Zn M (Fe) hiay (NPK) (65 lidie (e aagisy L
O (Sl dlgine (A Jsug ) g3l dsladl) (5) vie bl g i) 4 51 Guaw (i LS el
Al Ggaall elidl dulee 50liS 82 ) (525 Laa Glis¥) (& U yolSH (gginna o i (31 Cpamg il
(4) 4l Jag b ao dailgio daill oda Cielag ¢(15) bl gl saliyy DN (spadll gaill sali)
253 Sl el sealiall 35 (8 B G 3gm Layy el Ciia Lol el e agiuls xie
Cilalaally Guilly Ssaall Qi lilaad £y yall L3031 yealiall o lall dals se b (ghaall Joladll
Jio ilinSsY) Y duyg pall SlasiV1 (g wtall Suind b Laga bigd canly 31 il dalig dualY)
(1) iy LA sl ¥ aee L) Ao Jan ) IAA

e 48 Pla e dibaslls d)dally Lyadll saill Cilia 8215 & Gl ual] (aslall Hs0 2ge
By b peall oypn () ABLaY L Anlal) AN ATy AL Julee dealdy Digal) Cllladll i
Clalaally Ll (alea¥) by b et QIS dgumall alea¥) st o st A o) Lalis
Ao QB o ans 3 Lage Dgn i) sl 8 35msal cplg ) GsaY) Gmalal) qaals (11) L)
HaS laeS alaial e a5yndl hlas Lgll & baslg Pla (e clibal) g (ajem Al dasldd) 585
I el Jals & glsandlly Lonslsall Clidasll o 22l (8 g 50 41 gyl Gaslad) () WS elall (e

chalga) il Gaas 8 wlad) oo I BLaYl @) s skl aes b 4ulled 5 el S
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