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Response of Date Palm Cv. Zahdi to Adding of Organic Manure, Injection of
Nutrient Solution and Spraying with Zinc in Content of Nutrients in Leaves and
Fruits.
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’> Department of Horticulture and Landscaping, College of Agriculture, University of Anbar, Anbar, Irag.

A field study was carried out on private palm orchards located in Anbar province - Fallujah District, Al-Hassy region during
season 2021 on date palm trees "zahdi'. Cultivar trees were with age 30 years growing in clay soil to investigate effect of
organic manure (cow manure) at levels 0, 10, and 20 kg palm'l, injecting nutrient solution under the trade name Nutreeno into
the trunk at 0 and 50 ml Palm™ and foliar application with Zn at 0, 500, and 1000 mg I, The experiment was carried out
factorial according to the Randomized Complete Block Design (RCBD) with three factors and three replications, with one tree
for each treatment, and the number of trees included in the study was 54. results showed the moral superiority of the study
factors, whether individually or overlapping with each other, as all the studied traits recorded their superiority when adding 20
kg Tree of organic manure. Whereas, injecting the nutrient solution with a concentration of 50 ml Tree™ gave the best results
in the content of nutrients in the leaves and fruits, and spraying with zinc at a concentration of 100 mg I gave the best results
in all the studied traits.

date palm, organic manure, injections, zinc, Nutreeno.
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Z, Z, Zy
1.34 1.37 1.33 1.32 No M
1.37 1.36 1.41 1.36 N, 0
1.46 1.44 1.46 1.49 No M
1.54 1.57 1.55 1.52 N, !
1.59 1.65 1.66 1.47 No M
1.66 1.76 1.66 1.56 N, 2
N.S 0.07 L.S.D 0.05
M ZxXM
1.36 1.36 1.37 1.34 My
1.50 1.51 1.50 1.50 My
1.62 1.70 1.66 1.51 M,
0.03 0.05 L.S.D. 0.05

N Zx N

1.46 1.49 1.48 1.42 No
1.52 1.56 1.54 1.48 N1
0.02 N.S L.S.D 0.05

1.52 1.51 1.45 VA

0.03 L.S.D. 0.05

*There are significant differences when treating organic fertilizer at the level of 20 kg tree'l, as it reached 1.62%, while the
injection treatment at a concentration of 50 ml recorded the highest rate of 1.52%, while spraying with zinc had a significant
superiority at a concentration of 1000 mg I amounting to 1.52%, as was the overlap. Among the study factors, the moral
effect was 1.76%
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MXxN (2) <y 3S5p (N) cas (M)-azenstl
Z; 7y Zy
0.251 0.283 0.250 0.220 No Mo
0.293 0.310 0.280 0.290 N1
0.348 0.340 0.365 0.350 No M,
0.416 0.410 0.420 0.420 Ny
0.352 0.346 0.390 0.320 No M,
0.421 0.470 0.416 0.376 Ny
N.S 0.037 L.S.D. 0.05
M Z*M
0.272 0.296 0.265 0.255 Mo
0.382 0.375 0.388 0.385 M,
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0.015 0.026 L.S.D. 0.05
N ZxN
0.317 0.323 0.332 0.296 No
0.377 0.396 0.372 0.362 N1
0.012 N.S L.S.D. 0.05
0.360 0.352 0.329 z
0.015 L.S.D. 0.05

* It is noted from the results that there are significant differences when treating organic manure (cow manure) at a level of 20
kg tree'l, as it reached 0.386%, while the treatment of injection the nutrient solution with a concentration of 50 ml recorded
the highest rate of 0.377%, as for spraying with zinc at a concentration of 1000 mg I record the highest percentage was
0.360%, and the interaction between study factors had a significant impact of 0.470%.
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MXxN (2) sl 385 (N) s (M) 2secil
Z 7y Zo
0.546 0.566 0.573 0.500 No Mo
0.607 0.593 0.600 0.630 N1
0.593 0.560 0.620 0.600 No M
0.584 0.663 0.520 0.570 N1
0.622 0.606 0.630 0.630 No M,
0.630 0.700 0.650 0.540 N1
0.027 0.046 L.S.D 0.05
M Z*M
0.577 0.580 0.586 0.565 Mo
0.588 0.611 0.570 0.585 M,
0.626 0.653 0.640 0.585 M,
0.019 0.033 L.5.D 0.05
N ZxN
0.587 0.577 0.607 0.576 No
0.607 0.652 0.590 0.580 Ny
0.015 0.027 L.S.D 0.05
0.615 0.598 0.578 z
0.019 L.5.D 0.05

* The organic fertilization treatment recorded the highest rate of 0.626%, while the nutrient solution injection treatment (50
ml) recorded the highest rate of 0.607%. As for spraying with zinc (1000 mg L’l), it recorded the highest rate of 0.615%. As for
the interaction between the study factors It recorded the highest rate of 0.700%.
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(S aale) LY o il Ligiall dsnail) A Lagl JANlg A (g giall Jolaall Ghag dypuand) Baansd) Abla) A6 .4 goaa

MxN (Z) &l 585 (N) oo (M) dauall

Z, Z; Zy
3.65 4.25 3.58 3.12 No M,
4.92 6.05 4.27 4.45 N,
5.62 6.44 4.70 5.72 No M,
5.78 6.35 5.65 5.35 N,
6.80 6.87 7.01 6.52 No M,
7.36 7.98 7.12 6.97 N,
0.20 0.34 L.S.D. 0.05
M M
428 5.15 3.92 3.78 M,
5.70 6.39 5.18 5.53 M,
7.08 7.42 7.06 6.74 M,
0.14 0.24 L.S.D. 0.05

N Z*xN

5.35 5.85 5.10 5.12 No
6.02 6.79 5.68 5.59 N;
0.11 0.20 L.S.D. 0.05

6.32 5.39 5.35 z

0.14 L.S.D. 0.05

* The organic fertilization treatment at the level of 20 kg trees” recorded the highest rate of 7.08 mg kg’l, while the injection
treatment with a concentration of 50 ml recorded the highest rate of 6.02 mg kg’l, and the zinc spraying treatment at a
concentration of 1000 mg L™ recorded the highest rate of 6.32 mg kg'l, while the interaction between the three factors at high
concentrations recorded the highest rate of 7.98 mg kg'l.

(%) S A g A Aggial) dacail) (B Lagia Jaailly il (g (s3all Jslaall (iing duganl) Baan) AL A5 gsas

MXN Z <yl 5<5 N G M sasal

2 Z Z
1.05 1.06 1.05 1.03 No M,
1.09 1.11 1.08 1.08 N,
1.13 1.12 1.16 1.12 No M,
1.19 1.25 1.20 1.12 N,
1.22 1.24 1.21 1.22 No M,
1.33 1.49 1.26 1.25 N,
0.04 0.07 L.S.D. 0.05
M Z*M
1.07 1.08 1.06 1.05 Mo
1.16 1.19 1.18 1.12 M,
1.28 1.37 1.24 1.23 M,
0.02 0.04 L.S.D. 0.05

N Zx N

1.14 1.14 1.14 1.12 No
1.20 1.28 1.18 1.15 N,
0.02 0.04 L.S.D. 0.05

1.21 1.16 1.14 z

0.02 L.S.D. 0.05

*The organic fertilization treatment M, recorded the highest rate of 1.20%, while the injection treatment with N; nutrient
solution recorded the highest rate of 1.20%, while the zinc spray treatment Z, recorded the highest rate of 1.28%. As for the
overlap, the treatment M,N,Z, recorded the highest rate of 1.49%.
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el N Zp 2 bebadd) s o 3 Dlebaall iy Asgine By el Mlia il @l sl iyl sdiaal) Jsdaall Gda ey Jalasill 4y cally
doalse s N Jalall 4 il L) .%0.636 4l daws (i cila s 30 NpZg &l & laleas Lalid %0.718 3l das
Llalees Ll %0.826 &b G el MoNGZy & lalad) cls o 31 J3 1ol e iy Asgine il By b el llia <o ilS 2 G Al
:%0.600 &b G 5ol cilaws Al MgNZ 3laall

(%) Sl b shanill Asgial) Ll b Lagiy A1)y i3 iy oiall Jsbaall (g dgunl) Baan) ALl 4305 .6 Jsn

MxN (2) L S5 (N) s (M) aecc
Z Z Z
0.603 0.603 0.606 0.600 No Mo
0.670 0.690 0.670 0.650 N,
0.683 0.666 0.710 0.673 Ny M,
0.620 0.640 0.610 0.610 N,
0.665 0.673 0.686 0.636 No M,
0.735 0.826 0.706 0.673 N,
0.021 0.038 L.S.D. 0.05
M ZxM
0.636 0.646 0.638 0.625 M,
0.651 0.653 0.660 0.641 M,
0.700 0.750 0.696 0.655 M,
0.015 0.026 L.S.D. 0.05
N Zx N
0.650 0.647 0.667 0.636 No
0.675 0.718 0.662 0.644 N,
0.012 0.021 L.S.D. 0.05
0.683 0.665 0.640 z
0.015 L.S.D. 0.05

*The organic fertilization treatment M, recorded the highest rate of 0.700%, while the injection treatment N, recorded the
highest rate of 0.675%, while the spraying treatment Z, recorded the highest rate of 0.683%. As for the interaction between the
study factors, the treatment M,N,Z, recorded the highest rate of 0.826%.

D) (B gaaaligall dygiall dsaadl)
il d eI My A laladd) cila o Eun (spina LS Lol Dy caal) Baa o) Bilaal o 7 Jgaad) 3 Sleaal) ddal) milss e is
a3 gl Jelaal (i e lalas Logine o8l Laty .%0.889 gl A (ol My 45)laall A Leles cila s Lais %0.962
o) LA LS La .%0.890 by Ao (5ol s oo 0 Np 455000 & Laleas Lk %0.954 5L & el Nj & Laladl
L ol a0 Z) A5 aal) A Laleas Ll %0.946 4L i el Z) A Llaall il o um ol 53l (3 3 DLl adl
L) odlebaal) s cogia oy Ligina 5155 ot g2 iall Jolaally oy dally dugcmall 500 oVl &8l ey Jalall 4 cally Lol .%0.880
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el MoZy Jalasll 2 lales cila e 3 cDlalaall (i (ggimall 538V LS 288 Gl i3l oy llg Doy anll saa ] ooy Jalasill 3l Lo
@il Jsladl) din s Jalasll Aol Lal %0866 by dus (5ol a3l MoZp 4550 & bleas Ll %1.036 by s
gy e llia i€ 0@ Ayl dalse cmy A Jalanl Al Ll cBlabad) cy Asine g8 clllia 2ag Y gl iy s
Gila a3 MNZ sl 3 Leleay Ll %1.153 3L daas (el MoNGZ, & Lelaal) il s 31 Jala sl Dl as 0y A sine

2%0.823 &l dus ol

(%) S B asanaligll Ligial) Auuil) b Lagian JaNillg il (g (s3all J glaall (ing dyganl) Saac) Al 55 .7 Jga>

(2) b <5 .
MXN (N) (R
Z, Z; Z, (M)M\
0.858 0.873 0.880 0.823 No M
0.920 0.893 0.956 0.910 N4 0
0.893 0.893 0.940 0.846 No M
0.937 0.916 0.973 0.923 N, !
0.918 0.920 0.943 0.893 No M
1.006 1.153 0.983 0.883 N, 2
N.S 0.082 L.S.D. 0.05
M ZxM
0.889 0.883 0.918 0.866 Mo
0.915 0.905 0.956 0.885 M,
0.962 1.036 0.963 0.888 M,
0.033 0.058 L.S.D. 0.05
N Zx N
0.890 0.895 0.921 0.854 No
0.954 0.987 0.971 0.905 N,
0.027 N.S L.S.D. 0.05
0.941 0.946 0.880 z
0.033 L.S.D. 0.05

* The organic fertilization treatment M, recorded the highest rate of 0.962%, while the treatment of injection of nutrient
solution N4 (50 ml) recorded the highest rate of 0.954%. As for spraying with zinc Z, (1000 mg L™, it recorded the highest rate
of 0.941%. For the interaction between study factors, the highest rate was M,N,Z, recorded at 1.153%.

SLalll B il dysial) dundl
el A el My dbebaall il 3 il 8 Ll A giall Al 8 Uigina <8 Ay cmall 50aua¥) 28lal o) 8 Jsaad) il (s
CoilS a8 ghaall Jslaally aall Gady Ly o€ o aled 21 gl doas ol My 2)laal) lales s Lt o sS 236 6.77
5.26 3 Lo 3 Np A5)zall dlalee cila s Lty s sl 5.82 b A el Np A bebedll il 3 A sgine g b ol llia
Ly s 2 2ke606 by s el Zy A lalaal) Cala o 3) Asgine iy llia cail 2 oLl (530 (s Lad Lal ! oa€ aale
2 (s aall Jolaally ially g cmall Baed) Gy Jalasl palal 4ol 1 Taa€ 0 aleS T ah A 3ol Zg A lad) A lelee cls
MoNp 4 leall & lalaes Ll 1o s ol 7.08 als Ao el MoNG A laladl) s o 3 cdlebaad) (s Assins iy b Gllia cusils
Lal Lsina Tl el sl (i dlg Agicanl) saaaal) Ailcal cpy Jalaill (€ ad Lty 7 a€ aile 3049 oy s ol s
Lagin Ny Z, 2 babeal) cila o 3 0 alnal) (s Asgina cilig b ol Mia i€ s ol sl iy 1y sdial) Jolaally Gdall ooy Jalasl
el 74 b d s ol a1 NgZp 4)lad) A leless ks 17aaS 2 2l6.54 sl s Jalal) eBlelas psen e Ligin
MoN;Z, & leleall s o 31 Dladll cpay Agine LBy llin cuilS 23 Lyl Jalse gy DU Jalaall 4l L) 178
il A 30l MgNGZ 4l & Lebaa s s Uiy Jalatll O lns psen e cadign ally o a€ 0 ale 7.92 caily dpas el

LS aale 3.25
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(1S i) Ll (B i3l gt ) (b Lagly Jalally il (g (s3al) Jplaall (g Apuand) Baac) Ailia) 4558 Jgan

Nl ss
MxN (2) 40 S5 (N) cis (M) ssacsl

ZZ Zl Zo
3.49 3.79 3.44 3.25 No N
4.92 5.87 433 457 N, 0
5.84 6.47 6.46 4.61 No "
5.45 5.83 5.17 5.35 N, 1
6.45 6.37 6.52 6.37 No "
7.08 7.92 6.81 6.53 N, 2
0.53 0.92 LS.D. 0.05
M Z xM
4.21 4.83 3.88 391 M,
5.65 6.16 5.81 4.98 M,
6.77 7.19 6.66 6.45 M,
0.37 N.S LS.D. 0.05

N ZxN

5.26 5.57 5.47 474 No
5.82 6.54 5.44 5.48 N,
0.30 0.53 L.S.D. 0.05

6.06 5.45 5.11 z

0.37 LS.D. 0.05

* The organic fertilization treatment M, gave the highest rate of 6.77mg kg’l, while the injection treatment N; recorded the
highest rate of 5.82mg kg'l, and the zinc spray treatment Z, recorded the highest rate of 6.06mg kg’l, while the interaction
between the three factors at high concentrations, the highest percentage was recorded at 7.92mg kg’l.

Omngtl) Hlailly Gl (8 Ailaall paliall dos (BBl 39ag N 85T 56 55 54 53 52 51 dehall Bl o is
Gmala Lgia Doy umal) (alaa¥) 50 82l oo 320 28 Ly Doy —amall 520 ) ALl 2t (Slilly ase cligaly s wally
o ey A8y aliall JUi Jsga ) ool Lo il UDAT g1l A e V) 400 5al) 3 (gocanll slaadll 8 5nsall Lol il
931y Barakat 3 2012 «y5 315 AbdEL-Razek) [Lally 3)s¥) 3 4iliall jaliall oSy 55 (alaieY bl 5liS 52l
L) Aol dad) 53lsyg gl Galy A cpeend ol 28 A0 ) Augamall sae ) Bia) o) () ) 5my Lanyg (2012
-(2010 ¢0y5,31s Mohammed) Lgusals 83l o Gag Ansill (8 yaaliall 028 3085 80L) () (535 Lae i) pH (mis @b S
Gls¥l (B aliall oda 585 5al) o ey ALY Ao V) e Lgllawl salyy jdall o (e daiaal) LgineS alays Cigw ellhyg
(2011 5,415 Canellas)

Zn 5K 5P o N gl sabiall (e lally 3hs¥) (gpine b Alalall saljll 250 Lasjp (giiall Jslaally pinll (a sy Las Ll
e ¥l b e dlu lalaial (S salall lghys e 4300 5 alic (4w 4agiag Lag NUtreeno (sisall Joladll 50 I
Ll A glee gy ) 535 Vaag 51D Oleall sl ) ga5 Lae bl 8 3 gl el dlaill 53Ls) 8 aalasy 2y 2lEL
5S5 al) le LY e L8N alial) aleaiaY Ao ASU sty 3hoV) 8 eicadll g I Bl gl
e ssiny (53 (53 sl Jsladl) (i () (2022 55305 Ali £2015 Al-Jumailly) Lally 3ys¥) 3 A8l 5 alial
maliall o Ajala () a5 Gllhg gaill VA xe Baluyy HLally 3he¥) 8 Aflial) aalial) A 5oy (o (eny A1) ialial)
L) 5 aliall Ajala e 2 g sadeall LSl Qa3 e doand ol clasiV) Bl 8y () (5355 3 Jsdaal) 8 25050
09 —als Merwad <2010 «Zeiger 5 Taiz; 2008 «Bergstrom s Holger) sl ci¥a ae sal ) (3 &350 Lgia 5yl
-(2019

Cilbaall oo aiig A el e Laall das 55 8 oy90 () L)) (3 2o Sl O Alaasl) gy taall 8 8aLsl s 35a Laiy
prlain e Janiy gy 8V add 8 e ally il wSY) Lo asy Al lisasell gguall Jfiailly capa e Sl (4ig ol A
(2017 <gy5,aT5 Havling g ) sais LAY dlla)
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Ol gl LS Al 28 leall cale) 8 (Ola) lilie) disaed) Saa ) (s | B i€ 20 Alal A lales Sy
= Al aliall 35 e 2 @2 Al 28 Claall 3 (ggiaal) (35 Psn i Je 50 3-S5 Nutreeno sl Jolaalls
G 3l ) LAl a8 Gl cle) 8 a5 ad STl 4 ale 1000 S <laill (i) Lal Ll (31yY)
Ol e St Lay Bgas (53 g Sy 3ha¥) (- Adaal) alial) oS5 8l (o olad¥) Head) ad LS bl dalse
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