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Abstract:

The study was conducted in a greenhouse at the department of Horticulture and
Landscape Gardening, College of Agriculture, University of Anbar for the
growing season 2019-2020 and 2020-2021 to study the effect type of the growth
media and spraying with nano and normal zinc and iron on mineral content of
Strawberry leaves. First factor (M) included three of agricultural media: (River
soil and Peat moss 3:1), (River soil and "50% Coantail + 50% Alfalfa" 3:1) and
(River soil and poultry waste 3:1). The second factor (S) consisted of spraying
with zinc and iron nano and normal with the following concentrations (0 mg L™
spraying with distilled water, normal-Zn 50 mg L™, nano-Zn 10 and 20 mg L™,
normal-lIron 150 mg L™, and nano-iron 20 and 40 mg L™) in addition to the
control treatment (distilled water) at dates (1/12, 20/12, 10/1 and 1/2).The test
media culture showed a significant influence of mineral content of Strawberry
leaves for both seasons except for the content of the leaves of zinc for first
season. The medium (M3) has contributed to achieving the best results for
leaves content of N,P,Kand Fe) for the two seasons and zinc for
the second season. On the other hand, the treatments of spraying with Nano and
ordinary zinc and iron showed a significant effects, while the treatments (S6 and
S4) for two seasons achieved the highest values of Nitrogen, the treatments (S6
and S4) for first season and the treatment (S5) for second season achieved
the highest values of Phosphor, the treatments (S2, S6, S1, S3 and S5) for first
season and the treatments (S6 and S3) for second season achieved the highest
values of potassium, the treatment (S3) for first season and the treatments (S3, S1
and S2) for second season achieved the highest values of Zink, while the

treatments (S6 and S4) for two seasons achieved the highest values of Iron.
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mg Kg % gKg 3 (EC) | (pH) &
gcm % 1
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2213 | 0011 | 216.36 1.29 0.08 0.72 7.47
ClI | HCO3* co3" Na* Mg~ Ca™ sl K
MgL*| MgL? Mg L™* Mq L Mg L™* MgL?| mgKg?
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. Cphall oAl dal S04”
il 1 1 1 1
g Kg g Kg g Kg Mq L
e 8.0 20.0 972.0 3.48
A
w I
2
. SK P | GRIN [ A e | Jelis s
CIN | 4paall T T T P
1| gKg! gKg* | gKg® (EC) | (pH) 4
9Kg ds m*
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)
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N “jj SUK GUP | LSIN | Rl | Jels s
1| gKg! gKg'| gKg® (EC) | (pH) &
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(3:1) Ay (9650 ax + %50 Vel ) + Aun ey 352
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o aale 10 S5l 556 Z0 -3
A pale 20 5SSl (55 ZN -4
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A ale 20 Sl s 5 Fe -6
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Lol dalugl b ellall s el ) of S au sall 0 (e Baadly . SOM )il Aleas
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s Jalnll ey ol Al 5 ) sumg s g sima (8558 (ol 5 o ) a3l (30 CiSllae
bl o L sine

31030 (b o sheadl) Al B Lagy JAINN g dyaal) g 53N iy (BN g gl oy 5 3 Jgaa

2021-2020 5 2020-2019 Cram sall (%) i) il

(M) S10 3 gl
Lo gial) M3 M2 M1 (S) el alin
2020 — 2019 i sal)
0.27 0.35 026 021 (hsé eLalls 3 ))1) SO
0.31 0.30 030 032 (" axle 50) gle iy S1
0.27 0.35 024] 023 (" axke 10) g5l S2
0.31 0.43 0.25 0.24 (" A aale 20) sl S3
0.36 0.45 0.31 0.32 (" A prke 150) ole 2 S4
0.29 0.37 024 025 (" axde 20) s s S5
0.33 0.40 031] 0.29 (" axle 40) 5L s SB
0.38 0.27 0.27 Lo siall
MxS S M LSD sy
0.05 0.03] 0.02 2020 — 2019 JsY! s sall

2021 — 2020 axsal)

0.43 0.50 045] 0.34 (b Ll 3 ) SO
0.46 0.51 0.48 0.37 (" axle 50) ke iy S1
0.44 0.43 0.52 0.36 ("t aale 10) ssilicliy S2
0.47 0.51 047 | 041 (" pale 20) sl S3
0.45 0.48 0.48 0.39 (" axde 150) gole 2a S4
0.51 0.53 0.53 0.42 (" A ale 20) 5L 2 S5
0.46 0.52 043 041 ("8 axle 40) 5L s S6
0.50 048] 0.39 Lo siall
MxS S M LSD sy
N.S N.S| 0.03 2021 — 2020 G o sall

(Yo) o9 (A psaaii gl dsud
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o8 Lsine & il dae 1 Dala Y1 e o (A 4 Jsaadl 3 daca sall 5 J5Y) ans gall il < L

o Lisine 48580 941,85 <ialy dad el M3 Jas ) elacly @l 5 o sanli sl o (3153 5 sima
ol daa gl Qi s M2 Jass sl e T sime il 15 96175 il s JBl il 15 ML Jass )
Lisine §2 dlabaall (3585 jelal salall y (g silill dpasll s ol cpudieall Gy puainlly L3l CES
%185 by psalisdll e GsY) (s sinal s el cbaels S5 5 S45 SO < ladll oo
6 sime &l T8l Al Al e 3l Gia gy 941,76 <ol dat Jil SO Alelaall cilass Jilially
Y Dpuail) il e <%1.91 <l A Jlef el )y SEM Aslaall vie Lo 4, sinall
Gigan P angall laa¥) Jalaill il cnS SOML dleleall die @lld g (941,67 &l (s siune
Lassll ael 3 daling Al ) Dbl 3 el 50 xie (31591 3 o sal gl daus 8 4y gina 320 )
iy s Ji M1 Alebal) il L (ML Jass g e U gine 38 e 961,81 il G el M3
o2 (& (g gimall Ll (g s (salally (g il (pp praialy COIN (i) Dlalae Ciha gy %174
0o Ligine Wi Cujelal 85 <0181 by das Jlef cilas 5 6 Alelaall e Lasus ddal
Jalay Glaty ey, 961,71 il A J8 SO Alelaall cilaef (pn 8 <S4 5 S2 5 SO Cpileladll
el chel Sy STM3 dlebaal) die Laps Y 4 sinal) (5 sione s 15 (Goa 288 2 )al) S lalas
die by 91,63 iy A Ji Y o silisll 0o G5V G sine ainil Lad %188 A

. SOM1 Aldire
319 (o ganul gal) dead A Loy JAIIN) g dyaadl g i3l gl (5 g gadl) Jang il L 4 g2

2021-2020 5 2020-2019 Crpams gall (%) ) Did

(M) 130 Jau gl
Lo gial) M3 M2 M1 ) sl ualinl
2020 — 2019 awsall
1.76 1.88 1.74 1.67 (i oLally 3 ))1) SO
1.83 1.90 1.83 1.76 (" axle 50) gale iy S1
1.85 1.84 1.87 1.83 (" aale 10) gsiicliy S2
1.81 1.82 1.84 1.78 (" aale 20) sy S3
1.78 1.81 1.77 1.75 ("3 aale 150) gole waa S4
1.80 1.78 1.90 1.72 (" A ake 20) 5L 2 S5
1.84 1.91 1.87 1.74 (" A pake 40) 5L 2 S6
1.85 1.83 1.75 Lo giall
MxS S M LSD sy
0.08 0.05 0.03 2020 - 2019 JsY) a5l
2021 — 2020 i sall
1.71 1.79 1.71 1.63 | (i oLally 3 ))1) SO
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1.78 1.88 1.73 1.74 (" aae 50) gale &liy S1
1.75 1.80 1.73 1.72 (" A axke 10) sl cliy S2
1.80 1.76 1.87 1.76 (" axde 20) sl S3
1.76 1.81 1.74 1.75 ("3 axle 150) gole as S4
1.79 1.79 1.85 1.74 (" aale 20) s 5L aaa S5
1.81 1.85 1.76 1.81 ("3 pale 40) s 5L 2 SB
1.81 1.77 1.74 L sidll
MxS S M LSD sy
0.09 0.05 0.03 2021 - 2020 S a gal)

(R8s Bala Ta3S adda) i3l e (311 (s sina
18l ekt ol At )30 Balu W1 of (M5 s b Ao sall 5 J oW s gll Ailian ) il s
i3l (5 pmaing GLLEN RS (3 G LA A s N e BV ssine B SN Lgine
arle 71,74 4ad el S3 dleladl) ciia 3 G g el ddall 3 Lgina S galall 5 g 5ilil) paall
o eda Jadlys ¢S2 5 ST lalaall Ll LS o lalaall e G sine R < jelal 5 1 aag
& S Lgiaa |l Jalal) c0lebae s ol LS 1asS aale 52,57 cialys SO Alsbaall dic A
G e (g Lsina i ety 3l Jabu 51 GRS o D s pall ilis ity SN G 31 5Y) 5 s
Al 0 jelal 385 ¢ oS aale 51,28 Calys M3 Jaws sl tie Aad e < jeda 3 cli 3l (50 3y 5Y)
M1 Lo sl Jass Qliallis, M2 Jass sl e 4 sima B8 edisi g ML o3 o gl e s
e B (6 sima (b Lisine A (& (il CBlalae i LS | i aale 46,05 aly ded i
o Lisina 1a0a) ¢ pedal 885 ¢ S pale 55,23 il 5 S3 Aleladl) die A e < jela 3 li )

hele Ja1 ot 388 (5 )3 g ey axS aile 38,96 &by s siuse JBY Lo dadll il )

BV (s sinal dad Aol STM2 dllaall elhac) JMA (o @lld 5 g sina (35 8 san (8 G )

ke 31,78 sl dad Ji SOMT Al dlalae cilass Lad ¢ TaaS aale 58,36 ks il (e
1- .
.S

O (3190 (s sina (B Lag JAIA g Bpaall g i3 iy (5N 9 salll Jamg S, 5 Jgaa
2021-2020 5 2020-2019 Crrac gall (73S aila) i3l (o L)

(M) 1,30 Jans gl
gl : :
il M3 M2 M1 (S) s huall el
2020 — 2019 pusal
5257 |  59.62 5321 | 4487 (2 slalls (5 )0) SO

Published by Arab Journals Platform, 2022



on University Research Journal-A (Natural Sciences) - (1?22 222 20 1070-2 (1 17277272, Vol. 11 [2022], Iss. 1,
134 2022 «(11) Al s gnall il dnala Alaa | dase ol g 50 3l ¢ 3 same dine ilaiae ¢ oadall AT daal)

66.35 64.86 65.58 68.60 (" aade 50) gale <lij S1
64.78 65.25 67.34 61.76 (" pale 10) sl ety S2
71.74 76.10 73.34 65.79 (" pale 20) sl S3
57.10 57.96 52.43 60.92 (" A pake 150) ole as S4
59.36 62.36 61.14 54.57 (" pale 20) 5L s S5
60.48 65.12 64.05 52.26 (" aile 40) s 5L 2a SB
64.47 62.44 58.39 Lo sial)

MxS S M LSD sy

N.S 7.98 N.S 2020 — 2019 JsY! aus sall

2021 — 2020 e sl

38.96 43.37 41.72 31.78 (hsé eLalls 3 11) SO
52.21 49.74 58.36 48.53 (" aale 50) gale <lij S1
51.45 56.61 50.47 47.28 (" pale 10) s eliy S2
55.23 58.23 53.26 54.20 ("0 pale 20) g5l S3
49.84 51.41 45.74 52.35 (" axle 150) gole 2s S4
4558 54.30 40.29 42.16 ("8 pxle 20) 5L s S5
4450 45.32 42.15 46.02 (" pile 40) 551 2a SB
51.28 47.43 46.05 Lo sial)

MxS S M LSD sy

8.95 5.17 3.38 2021 — 2020 S aw sall

(Adla Bala adS aile) aaad) e (3 8Y) (s sina
8 8 4 i) (5 siase cirly Fe 30 Tl Y1 (6 Jsanl 3 Al s Y1 ams sall il iy
M2 M1 cuhau sl g Dsine DR @i jell (15 M3 dawsl) vie Laas ¥ A g ol diiall b
Lo3S aale]125.45 caly dad Ji M1 dass ol Jas Lad FpaS a3le 136.85 sl e e Lty
b vl G sina b Lgina (salally (5l apanll g i (5 peains clilall s (3 i Qi
WS e Gsine WA o jelaly (138 aale 142,23 ity dad ol S6 Aldbadll ciia 31 (31 5Y)
LS aile 121,46 SO Aldad) vie dad S il lad | S5 5S4 Gilabaal) oLy COLiladll
el (SBM3) Jalaill Alalaa (3ias JA (o 5 sinall il (5 sie Al Al Jlale g Jalail) aly
L3S 23le 110,65 Ledl ) b waall (s sine SIMY Alalaal) cialys ¢3S aale 158,06 sl dad
6 sina b U sina | i LagiDlalas s Al yal) ke SIS G andi Jgaall 3 U s gll il Casia
iy diae FaaS aale 132,18 Cialis M3 bl die dad el @ela 3 (GsY) A vl
O Lsine GAlaS o5 a3 aile 122,36 il dad B Jas g5 M1 Jas sl 0 T sina a3
Aalnall ie Loss Y (5 sinall o 85 (5 53l 5 (oalall dpaally 0 (38 388 AT Ciils a5 . M2 das )
iy i elaall 4818 e () sine TDERN ¢ jlal 385 (1238 2ale 136.49 4ad el cubac 315 S4
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135 2022 ¢(11) Ao s gaall Jlal daala e | ol g 53 5l ¢ 3 5an0 dia iaian ¢ oadal) (A% ea)
ol 5 ManS axde 120.55 cards dad Jil SO (il aae dlalre calaas il 5 <S6 5 S5 Guilalzall

Lad el SEM3 Alibaall slac) YA o @iy dysina (3508 Jgean () Al all CObae Jals

. aaS aale 107,60 oy e J81 SOM1 45 laall dlalae alas Lasi ¢ T3S a2le 148,49
LA CdEd (30 s sina b Lagsy JAIN g dand) g i3l 5l (g sail) Jag 6 Jgan
(M) =103 gl

Ja gial)
gial M3 M2 M1 S) s uall _yualinl

2020 — 2019 pus sl
12146 | 12320 | 125.75 | 115.43 (a8 Loy 5 ) SO
123.84 | 13261 | 12826 | 110.65 (" A 2L 50) ol 2l S1
12389 | 121.84 | 131.16 | 11867 ("l 10) b iy 2
12467 | 12688 | 12234 | 12478 | ("3sxk20)ssbdl; S3
14027 | 14095 | 142.78 | 137.09 | (" sk 150) sde ws S4
138.05 | 15443 | 126.86 | 132.87 | ("4 ak20) b ws S5
14223 | 158.06 | 129.92 | 138.70 | (" i al40) b ws S6

136.85 | 12958 | 12545 T idl
MxS S M LSD s
15.88 9.171 6.00 2020 — 2019 J5Y) auisal
2021 — 2020 a3l
12055 | 13024 | 12382 | 107.60 (& +LG i l) SO

124.85 124.92 121.30 | 12831 (" aae 50) ale <lij S1
125.59 131.66 129.16 | 115.93 (" axle 10) g5l S2
124.12 120.54 12767 | 124.14 ("8 pale 20) gy S3
136.49 142.47 135.21 | 13179 | ("3 ek 150) sole as S4
129.24 126.94 138.32 | 122.47 (" axde 20) s s S5
134.61 148.49 129.08 | 126.26 (" A pake 40) 5L 2 S6

132.18 129.22 122.36 Lo giall
MxS S M LSD 5o
14.07 8.12 531 2021 — 2020 S an sal)

2021-2020 52020-2019 O sall (1p3S aile) paall (ha
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EEEXR

Adalial)

el bl die e Y (Fe 5 K ¢ P o N) sabic o il 151 (s sime 33 5 ol (5 35 8
Y el shal 8ol 5 Jsdall CpsSS iat (8 agaw Lee i) e (s I M3 5 M2 el 3
Lula) ey 4K 138 5 (Shimada et al., 2005) Lebabii a3y 5 pabaaia¥) e A 5 susal) Sl Lagas
Baldi) 4dlisal) 450l dawsil) 3 LeaS) 530 55 ) sdall U (e dusieall Liaaall jualiall a8 o
A ) 8 Sl 3 sa sall aliall 2 jala 3345 (A A genal) Clilial) 50 e Slmd ¢ (et all, 2013
pestia alan s il Ga gl ld o clilaal) o3n Jans S ¢ 2 il duasan gy Gasha oo
3359 LY 5 c(s il g sanall (80 38 55 ala gy iy ¢ il sda B (e paleaia)]
OS5 (g pume Sl A o Ciliaal) G il 4ueS s of (Kuepper et al., 2004) 2
Joak sl O 4l jad 8 (Raviv et al., 2005) 2 s LS bl J (e Lete 5ol 5 3als
o) gl ss 5l A pamal) BaansY) (g 40 ULy

oabaa¥) )5 A sl gall 5 ALl 5 A ) A Gl 53 Gpuent (8 A samal) ol s g LS
Maefaalyyy osdall Jaliy sai by () ga5 Lae Wislon Aa 0 @iy il pH (=i s 4L
G5 g adll salll Gpuad My AN uabial) (abiaiel (e 5 Lae 28801 claY) Ll
3L (o Lol (eSay Len lall A5 A0 61301 8 LS i ¢ guall o) il i Balay (B g
LS5 dae ), Lol Y1 s 523 WS (Neeraja et al., 2005 ; Selim et al., 2009) <blall sail)
sail A5 pall (K 5 p e n) oSl pualiall Lo ¥ ddlise 40l jualic (1 dsaall) (A e
Vel qiinai (& il & Gay cPgeall sl ddee i 8 pS e L s el
ey 31 L 33 ) g 4y gamnll 32anY) agusi LS (Hancock, 1999) ¢l s¥) 8 4 jam 5 <))
GmSsY) Jie dgldl sl clebie gl (Aslantas et al, 2007) <l Jab
oS sl s (Gutierrez-Manero et al., 2005) ol (Egamberdiyeva, 2005)
CEC N 22 jileS (g padll gaill cpuns e Jaad Sl 5 (Garcia de Salamone et al., 2001)
ol o axias K D Jie dosgal) i) oais e 22y dlldyy & pamal) 32001 dilaly
.(Bakayok et al., 2009) 4i: ks 53l 3

raliall e LS @3EE 315 s sine Bl A el sl s il (g peain BN il )
8 Leas A )Y DA (e elld 5 il 3 RAS pail) alaal @l St 15 gay Lay )y diaeal)
<3l agan s . (Cakmak, 2000) LA Aluaiul 5 4y olal) dpde W) Cailla 5 dilua y (i 5l goinal
Clall LA i) e 3y Wy oS V) zlls Dehydrogenase 1 a sl cpsSi 8 Ll
e sanal @ jilie dile ) caiaii o) S 5SS Ay 1)l @i ) WS (kazemi, 2014)
Jiiailly daiadial Ales sl < bl (e SN Adbiaal il s cilay 31 (e Aaul
iy gl Ol 5 L ) by pSudl i ey (el oLl (e JS (8l a5 ST A1)
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137 2022 ¢(11) o ¢y sall ) dnala Alaa |, o sll @ 55 8 ¢ 3 sana dma idaian ¢ addall (A% ea]
s ) (malall (065 A Gy e Sl (Tsonev & Lidon, 2012 ) cuesS 5Y)

Jsb saby s Llebail s LAY Jalis (e ms gl (JAA) salll aliia (5S35 dpanl 4l (531
4 gimall 3330 Ja Wl (Jamali et al., 2011) sl oo 30 eLiad) (S 55 8 Jaay s claadlad)
G Alsan ONA e aaal) @l D) agm La i salal) sy (51 Aais dpaeall jualiall b
e Jas3 S5 Cytochrome oxidase s Peroxidase s Catalase Jie cilay 31 calise (a5
WS (Eskandari, 2011; Rout & Sahoo, 2015 ) <ulilall Jala 4 sl cilleall (e daal) Janii
Suresh et ) Jda s, sl & ja 8 Al iy iyl aialy (S gaall elidl g (an¥) doleny Jasi 5y
5in3 A Sl 51 e (140) sail Taclue Slale waall 35 «(al., 2013 ; Liu et al., 2005
Taiz & Zeiger, ) e slall sl lilee 4lad (e 2y 35 B il 4 gual) 4Ll e il

(2010
Lgasioat 40065 5 Leiilis aan yraa ) 2 5my Loy s 0 516al) Alalay Ll 2, 500 5001 (3585 e Ll

Cligael) dae Jaiad g2 Lee Al dana¥) JAls oy L5 G L rans (31
Barandozi et al., ) L) sai o Tila) (Sats Laa g gl ) s3all sa aans 315 il Jals
Aquaporin J& duigs pll Jal sally Jalis V15 Sl 3 Ll s aie ol gall 3] o) WS (2014
sl gl Adle ) 8 Jalasiy (3 sasa et 0 <5 ) 525 lon channelss Endocytosis s
@ LS bl e e elld i e nygig eldl pabaial o bl et G Lee 4511
Ol pise 33 ) & e s Ld) pan Ad g ye 3oy )5 LAY Al apliss ) & g5l Aaually ol 511 alasiu)
el Gl A Adle 5ol ol poall et LS (White, 2017) oY) Gl (& sall
Dmis gl oLl Ji gy sISH qieatl 3y 5y g s el gl Jaad) 81 e A Y sy LA
8 ) ASLams 5 (3ludl 5 485 50 Aalise 33l 5 5 Ladae 505 LAY aludil s 513l Qi) 5 48Ul J&
3l 3 ) (M g2 s waall Jleatind () LS (Nair et al., 2010) seill 3305 ) 525 Las
ol Le el i 30l ) A gam sl s Auladl LAY 30 cliall & H-ATPase s
) aia dolee 3:US 3L 35 CO2 e Jsad e Jm e daaphl) Lilla Gilaal diad
8l elliad 4y 930l saeu) (U Ble S35 (Batsmanova et al., 2013 ; Kim et al., 2015)
Al dalue JUdis (Uiesli 100-1) o Wtk & ol 55 3 Saall Jiadll S aee 3345 e
Gl a5y iy JSG o) S e paliall Gabaldl (e 35 Alle Jeld de pu I (g258 5 S

.(Navarro et al., 2008) > sall ¢Lll Cililee Janlsi JA (o gaill 3355 )
Lages Y Adlide Aol )3l sl & "Festival” <iiva Gllall il del ) o Al jall il (g gl
Gl e g sall (M2) dawsll s (0alsall sles) Gl gal) cililaal) e (55l (M3) Jasss)
Laws Y (galally (o 8l daally i) (5 puaiey Ll (i) e Db o(OBhaadll s caall) Al

AL G55 s sia 85 8 angal 3 il 345 A Allad o )55 (S4 5 SB) e xS A
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5 Al e o) gas Ay game Tl sl G Ll il e )y e i 135 e pall g (5 SI) jualiall (4
OS A Lass Y (galall 5 g 3l dpanll g B3 (5 puming (50 (3N IS5 (M2 5 M3) 4l
Oe COBAN (5 sine 3L ) (B S S aged (da)Y) dendll AleSa 5 Allad 45, )lS (S4 5 S6)
Ll (g pumal) salll Cildia Cpnd 8 W g agasd ) Adadl) pualiall

References

Alam, S.M and Raza, S. (2001). Micronutrient fertilizers. Pakistan Journal of
Biological Science, 4(11),1446-1450.

Al-Azawi, M.M, (2021). Effect of growth medium and foliar application with
nano zinc and iron on growth and production of strawberry c.v. Festival
in the protective environment. Ph.D. Dissertation, University of Anbar,
Iraq.

Al-Mehmedi, S, and Al-Mehmedi, M.F.M. (2012). "Statistics and Experimental
Design". Dar Usama for publishing and distributing. Amman- Jordan.
376 pp.

Al-Saeedi, A.H.M. (2000). Production of small fruits. DarAlkotub for printing
and publication, Mosul University, Irag, 212-232.

Aslantas, R., Cakmakci, R. and Sahin, F. (2007). Effect of plant growth
promoting rhizobacteria on young apple tree growth and fruit yield
under orchard conditions. Sci. Hortic, 111, 371-377.

Bakayok, S., Soro, D., Nindjin, C., Dao, D., Tschannen, A., Girardin, O. and
Assa, A. (2009). Effects of cattle and poultry manures on organic
matter content and adsorption complex of a sandy soil under cassava
cultivation Manihot esculenta, Crantz Afri. J. Envi. Sci. Technol, 3(8),
190-197.

Baldi, E, Toselli, M., Eissentat, D.M. and Marangoni, B. (2013). Organic
fertilization leads to increased peach root production and lifespan. Tree
Physiology, 30, 1373-1382.

Barandozi, F., Darvishzadeh, F. and Aminkhani, A. (2014). Effect of nano silver
and silver nitrate on seed yield of (Ocimum basilicum L.). Organic
and Medicinal Chemistry Letters, 4(1), 1-6.

https://digitalcommons.aaru.edu.jo/hujr_a/vol11/iss1/6 16



Al-Dulaimy and Mahmood: Effect of medium type and foliar spray with concentrations of nan
139 2022 ¢(11) Ao s gaall Jlal daala e | ol g 53 5l ¢ 3 5an0 dia iaian ¢ oadal) (A% ea)
Batsmanova, L.M, Gonchar, L.M, Taran, N.Y, and Okanenko, A.A. (2013).

Using a colloidal solution of metal nanoparticles as micronutrient

fertilizer for cereals. Proceedings of the International Conference
Nanomaterials: Applications and Properties, 2(4), 1-2.

Cakmak, 1. (2000). Possible roles of Zinc in protecting plant cells from damage
by reactive oxygen species. Tansley Review No.11. New Phytol., 146,
185-205.

Chaturvedi, A.K., Singh, V., Tripati, K. and Dixit, A.K. (2005). Effect of zinc
and iron on growth, yield and quality of strawberry cv. Chandler. Acta
Hort., 696, 237-239.

Desjardins, Y. (2014). Human health effects of strawberry: A Review of current
research. Acta Hortic., 1049, 827-838.

Egamberdiyeva, D. (2005). Plant-growth-promoting rhizobacteria isolated from a
Calcisol in a semi-arid region of Uzbekistan: biochemical
characterization and effectiveness. J. Plant Nutr. Soil Sci, 168, 94-99.

Eskandari, H. (2011). The importance of iron (Fe) in plant products and
mechanism of its uptake by plants. J. Appl. Environ. Biol. Sci., 1(10),
448-452.

FAO, FAOSTAT-Food and Agriculture Organization Corporate Statistical
Database (2020). FAO Online Database.

http://www.fao.org/faostat/en/#data.

Franco, S.U.S. (2009). Agency for International development (USAID). The
Production of Strawberries in Irag, P 1-10.

Garcia, L.E., Hynes, R.K. and Nelson, L.M. (2001). Cytokinin production by
plant growth promoting rhizobacteria and selected mutants. Can. J.
Microbiol, 47, 404—411.

Gauri, A.A. and Kowshik, M.. (2018). Recent developments on nanotechnology
in agriculture: plant mineral nutrition, health, and interactions with soil
microflora. J Agric Food Chem, 66(33), 8647-8661.

Published by Arab Journals Platform, 2022


http://www.fao.org/faostat/en/#data
http://www.fao.org/faostat/en/#data
https://pubmed.ncbi.nlm.nih.gov/?term=Achari+GA&cauthor_id=30036480
https://pubmed.ncbi.nlm.nih.gov/?term=Kowshik+M&cauthor_id=30036480

on University Research Journal-A (Natural Sciences) - (1?22 222 20 1070-2 (1 17277272, Vol. 11 [2022], Iss. 1,
140 2022 «(11) s s gnall Jlal) dnala Alaa | dass ol g 50 3l ¢ 3 same dine ilaiae ¢ oadall AT daal)
Giampieri, F., Alvarez-Suarez, J.M., and Battino, M. (2014). Strawberry and

human health: Effects beyond antioxidant activity. J. Agric. Food
Chem, 62, 3867-3876.

Giampieri, F., Tulipani, S., Alvarez-Suarez, J.M., Quiles, J.L., Mezzetti, B., and
Battino, M. (2012). The strawberry: Composition, nutritional quality,
and impact on human health. Nutrition, 28, 9-19.

Gutierrez, F.J., Ramos-Solano, B., Probanza, A., Mehouachi, J., Tadeo, F.R. and
Talon, M. (2001). The plant-growth-promoting rhizobacteria Bacillus
pumilus and Bacillus licheniformis produce high amounts of
physiologically active gibberellins. Physiol. Plant, 111, 206-211.

Hafeez, B., Khanif, Y.M. and Saleem, M. (2013). Role of zinc in plant nutrition-
AReview. American Journal of Experimental Agriculture, 3(2), 374-
391.

Hancock, J.F. (1999). Strawberries. CABI publishing, Pp. 109-112.

Hannum, S.M. (2004). Potential impact of strawberries on human health: a
review of the science. Food Science and Nutrition, 44(1),1-17.

Hewitt, E.J. (1984). The effects of mineral deficiencies and excecces on growth
and composition. In Diagnosis Mineral Disorder in Plants. Ed. J.B.D.
Robinson 1, 54-110. Chemical publ, New York.

Jamali, G, Enteshari, S.H., and Hosseini, S.M. (2011). Study effect adjustment
drought stress application potassium and zinc in corn. Iranian Journal
of Crop Ecophysiology. 3(3),216-222.

Kazemi, M. (2014). Influence of foliar application of iron, calcium and zinc
sulfate on vegetative growth and reproductive characteristics of
strawberry cv. ‘Pajaro’. Trakia Journal of Sciences, 1, 21-26.

Kessel, C. (2006). Strawberry Diagnostic workshops: Nutrition. Ministry of
Agriculture, Food and Rural Affairs.

Kim, J., Yoon, Y., Hwang, H. and Chang, Y. (2015). Iron nano particle-induced
activation of plasma membrane H+ATPase promotes stomatal opening
in Arabidopsis thaliana. Environmental Science and Technology, 49(2),
1113-1119.

https://digitalcommons.aaru.edu.jo/hujr_a/vol11/iss1/6 18


https://pubmed.ncbi.nlm.nih.gov/?term=Hannum+SM&cauthor_id=15077879

Al-Dulaimy and Mahmood: Effect of medium type and foliar spray with concentrations of nan
141 2022 ¢(11) e ysadl Jolal) dnala Aaa L Jawsll @ 55 5l ¢ 3 g0n0 dma ilaan ¢ gadall (AT aa
Kuepper, G.G., Ames, K. and Baier, A. (2004). Tree fruit: organic production

overview ATTRA publication IP 28/33.
Liu, S., Chen, K., Schliemann, W. and Strack, D. (2005). lIsolation and
identification of arctiin and arctigenin in leaves of burdock (Arctium

lappa L.) by polyamide column chromate graphy in combination with
HPLC-ESI/MS. Phytochem. Anal., 16(2), 86-89.

Magdoff, F., and Weil, R.R. (2005). Soil organic matter in sustainable
agriculture. CRC Press. London. p. 365.

Mahmoud, F.S., Almutairi, K.F., Alotaibi, M., Shami, A., Alhammad, B.A. and
Battaglia, M.L. (2021). Nano-fertilization as an emerging fertilization
technique: why can modern agriculture benefit from its use. Plants,
10(2),1-27.

Mengel, K. and Kirkby, A. (2001). Principles Plant Nutrition. Kluwer Academic
Publishers.

Nair, R., Varghese, S.H., Nair, B.G., Maekawa, T., Yoshida, Y., and Kumar, D.S.
(2010). Nanoparticulate material delivery to plants. Plant Science,179,
154-163.

Navarro, E. Baun, A., Behra, R., Hartmann, N.B., Filser, J., Miao, A., Quigg, A.,
Santschi, P.H. and Sigg, L. (2008). Environmental behavior and
ecotoxicity of engineered nanoparticles to algae, and fungi.
Ecotoxicology, 17(5), 372-386.

Neeraja, G, Reddy, I.P. and Gauthan, B. (2005). Effect of growth promotes on
growth and yield of tomato cv. Marutham. J. Res. ANGRAO, 33, 68-70.

Neina, D. (2019). The Role of Soil pH in Plant Nutrition and Soil Remediation.
Applied and Environmental Soil Science, 9,1-9.

Potter, D, Eriksson, T., Evans, R.C., Oh, S., Smedmark, J., Morgan, D.R., Kerr,
M., Robertson, K.R., Arsenault, M., Dickinson, T.A., and Campbell,
C.S. (2007). 'Phylogeny and classification of Rosaceae', Plant
Systmatics and Evolution, 266(1-2),5-43.

Published by Arab Journals Platform, 2022 19



on University Research Journal-A (Natural Sciences) - (1?22 222 20 1070-2 (1 17277272, Vol. 11 [2022], Iss. 1,
142 2022 ¢(11) e ysadl Jolal) dnala Aaa L Jawsll @ 55 5l ¢ 3 g0n0 dma ilaan ¢ gadall (AT aa
Rashid, M.H.A. (2018). Optimisation of growth yield and quality of Strawberry

cultivars through organic farming. Journal of Environmental Science
and Natural Resources, 11(12),121-129.

Raviv, M., Oka, Y., Katan, J., Hadar, Y., Yogev, A., Medina, S., Krasnovsky, A.
and Ziadna, H. (2005). High-nitrogen compost as a medium for organic
container-grown crops. Bioresource Technology, 96, 419-427.

Rout, G.R., and Sahoo, S. (2015). Role of iron in plant growth and metabolism.
Agricultural Science, 3,1-24.

Savini, G, Neri, D., Zucconi, F. and Sugiyama, N. (2005). Strawberry growth and
flowering. International Journal of Fruit Science, 5(1), 29-50.

Selim, E.M., Mosa, A.A., and EL-Ghamry, A.M. (2009). Evaluation of humic
substances fertilization through surface and subsurface drip irrigation
systems on potato grown under Egyptian sandy soil conditions. Agric.
Water management., 96, 1218-1222.

Seyed, M.Z, Karimi, M., and Silva, J.A. (2020). The use of nanotechnology to
increase quality and yield of fruit crops. Journal Science Food
Agriculture, 100(1), 25-31.

Shimada, T, Ropponngi, K. and Asano, S. (2005). Effect of localized deep
placement of manure using excavation machine on the yield and root
growth of ' Kousui ' Japanese pear tree. Horticulture Reserch, 4(1), 27 —
32.

Suresh, G, Murthy, 1.Y.N., Sudhakara, B.S.N and Varaprasad, K.S. (2013). An
overview of Zn use and its management in oilseed crops. Journal SAT
Agriculture Reserch, 11, 1-11.

Taiz, L., and Zeiger, E. (2010). Plant physiology.5th ed. Sin Auer Associates Inc.
Publisher Sunderland, Massachus - AHS. U.S.A.

Thakur, M., and Shylla, B. (2018). Influence of different growing media on plant
growth and fruit yield of Strawberry (Fragaria x Ananassa Duch.) Cv.
Chandler grown under protected conditions. Int. J. Curr. Microbiol.
App. Sci., 7(4), 2724-2730.

https://digitalcommons.aaru.edu.jo/hujr_a/vol11/iss1/6 20


https://pubmed.ncbi.nlm.nih.gov/?term=Zahedi+SM&cauthor_id=31471903
https://pubmed.ncbi.nlm.nih.gov/?term=Karimi+M&cauthor_id=31471903
https://pubmed.ncbi.nlm.nih.gov/?term=Teixeira+da+Silva+JA&cauthor_id=31471903

Al-Dulaimy and Mahmood: Effect of medium type and foliar spray with concentrations of nan
143 2022 ¢(11) Ao s gaall Jlal daala e | ol g 53 5l ¢ 3 5an0 dia iaian ¢ oadal) (A% ea)
Tsonev, T., Lidon, F.J.C. (2012). Zinc in plants-an overview. Emir. J. Food

Agric., 24,322-333.

Wang, S.Y. (2014). Antioxidant and health benefits of Strawberry. Acta Hortic,
1049, 49-62.

White, D.W.R. (2017) Peapod limits developmental plasticity in Arabidopsis. J.
of Global Pharma Technology,10(2),1-9.

Published by Arab Journals Platform, 2022

21



	Effect of medium type and foliar spray with concentrations of nano zinc, chelated iron and normal on the mineral content for strawberry seedlings Duch. Fragaria×ananassa
	Recommended Citation

	Effect of medium type and foliar spray with concentrations of nano zinc, chelated iron and normal on the mineral content for strawberry seedlings Duch. FragariaÃŠananassa

