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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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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™, 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'1. 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 |1 gave the best results
in all the studied traits.

date palm, organic manure, injections, zinc, Nutreeno.
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Z 7y Zo
1.34 1.37 1.33 1.32 No M
1.37 1.36 1.41 1.36 N3 0
1.46 1.44 1.46 1.49 No M
1.54 1.57 1.55 1.52 N1 !
1.59 1.65 1.66 1.47 No M
1.66 1.76 1.66 1.56 N3 2
N.S 0.07 L.S.D 0.05
M ZxM
1.36 1.36 1.37 1.34 Mo
1.50 1.51 1.50 1.50 M
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 N,
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?, 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 |1, amounting to 1.52%, as was the overlap. Among the study factors, the moral
effect was 1.76%
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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,
0.386 0.408 0.403 0.348 M,
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, 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) i S5 (N) cas (M) 2eanail
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 L1), 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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MxN (Z) <l 585 (N) oo (M) pensll

Z Z; 4
3.65 4.25 3.58 3.12 No Mo
4.92 6.05 4.27 4.45 N3
5.62 6.44 4.70 5.72 No M,
5.78 6.35 5.65 5.35 N3
6.80 6.87 7.01 6.52 No M,
7.36 7.98 7.12 6.97 Ny
0.20 0.34 L.S.D. 0.05
M M
4.28 5.15 3.92 3.78 Mo
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 ZxN

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

6.32 5.39 5.35 yA

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 kg1, while the injection
treatment with a concentration of 50 ml recorded the highest rate of 6.02 mg kg, and the zinc spraying treatment at a
concentration of 1000 mg L recorded the highest rate of 6.32 mg kg1, while the interaction between the three factors at high
concentrations recorded the highest rate of 7.98 mg kg™.

(%) S (o ) Aislal) Apaail) (B Lagly QAN 3 g slal Jstaall (g dgaanl) Baac) dilial 435 .5 Jsan

MxN Z 3l S5 N s M el

Z 73 Zo
1.05 1.06 1.05 1.03 No Mo
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;N1Z, recorded the highest rate of 1.49%.
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L lalaay Ll %0.826 sl Aasi el MyN;Z, A Lebedl) el 3 ol cDlelae oy Asine ilig i ol llia i€ 2 Al
:%0.600 &l G ol cilaws Al MgNZ 3,laall

(%) S B shuadll Augiall Aucidl) B Lagius JaNAillg A (g stall Jslaall Gling Liguanl) Bran) dilal 1ili .6 Jgoa

MxN (2) L 585 (N) cis (M) sensil
2 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 No 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 Ny
0.021 0.038 L.S.D. 0.05
M ZxM
0.636 0.646 0.638 0.625 Mo
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 N1
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 MyN1Z, recorded the highest rate of 0.826%.

Ll (B sanaligall Lyghal) Lpnust)
Al as el My A leledd) s Euan (gina LS Lol Dy aal) Baa ) A8lal o 7 Jgaad) 8 Sleaal) ddal) milss i
a3 sl Jolaall g el as Losins iy 8l Laty .%0.889 3l A ol My 45)lkall 4 Lol cila s Lai %0.962
@oteal) 8L LS Lad .%0.890 b das ol cula v 0 Np 43l 3 baless Ll %0.954 3L 4w Lol Ny & Lol
s ol a1 Z) 4l A Llew Ll %0.946 4L A el Z) ALl s s G el 5L 55 1) el el
L) codlebaal) e wigia ooy Lugina 5155 ot g2 aall Jolaally o fally dugmall a0 1 &8l (py Jalasll 4pwilly Lol .%0.880
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el MyZy Jalall dlebes cila e 3 e lebaall (s (goinall 581 LS 28 5L (ayllg Augamall aa ) oy Jalasilly 3 laiy L
il Jalaall Gin oy dalanll Al La) . %0.866 b das (il a3 MoZg 35)lad) Aleles Ll %1.036 3 4
Ly el s S i Al dalse c DN dalanl Ayl Lal e odlabaad) o Agins Sligd oLl aag ¥V @il iy
Gila w1 MgNZ sl & leleay Ll %1.153 4l de s (el MoNGZ) & lalaall a3 Jala il cllna s &sine

.%0.823 &l dus ol

(%) S b gl Assial) il b Lagias ATy i3 gy (sthall Jsbaall (g dganl) Baany) Ablal il .7 Jsan

(2) ) 585 _
MxN (N) s
Z; Z; Zy (M) 2l
0.858 0.873 0.880 0.823 No ¥
0.920 0.893 0.956 0.910 N, 0
0.893 0.893 0.940 0.846 No "
0.937 0.916 0.973 0.923 N; !
0.918 0.920 0.943 0.893 No "
1.006 1.153 0.983 0.883 Ny 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 Ny
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 N; (50 ml) recorded the highest rate of 0.954%. As for spraying with zinc Z, (1000 mg L1), it recorded the highest rate
of 0.941%. For the interaction between study factors, the highest rate was M;N1Z; recorded at 1.153%.

SLD B il Ligial) Aol
b A el My Alalaall s 3 L) o s A gl Al 8 Usina <08 Bgcmall saa V) Bl of 8 Joaad) il s
CilS a8 shaall Jolaally aall Ga iy Lady s aaled 21 3l 2o il My 45)adl) dlelas cils s Lty asS 231 6.77
5.26 3 dws 0l Ny alaall dlalas cila oo Uiy ' a€ 0 ale 5.82 3l & s el Np A balaall s 3 A sgina By 3 ol 1l
Ly s 2 2li606 s s el Zy A lalaal) il oo 3 Asgine iy b llia caslS a i ol il (50 Gt Lad Lal ¢ aaS sl
2 o aal) Jolaally aally g amall saa ) oy Jalal palal d il 7€ L aleS T aly A 30l Zg A lad) A lelee cls
MoNp 25 laal el Lasls ' a€ 0 ale 7.08 ol des el MpN) 2 Lelaadl il e 3 Dlalnall (s A ssine g0 ollin caslS
Ll Losina il el sty (3505 Augamanll saaal) Ailcal oy Jalaill (5 o Lty T d€ adle 3049 oy s ol s )
Uagin NjZy 4 bebaall cila s 3 Dl aall (g dagina oLy s ol Mlia o ilS o g el 33l iy 1y o3 aall Jolaally aall Gy Jalasll
ailed. 74 5l A ol s 30 NgZp Al A bolaey Ll o€ 426,54 caily g Jalall cDlelas pan e Ligins
MoN;Zp dlaleall s 3 cDlebnall (e Agin gy ellia ol 2@ Al dalge oy DN Jalanll Al L) 7S
il A ol MgNZpy A lall Alalea s Laiyy Jalaill cDlelas posen (e cudisin ally ' ad€ a2le 7.92 caily 4w el

LS ale 3.25
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(S pila) L b il Ligtal) dpil) b Lagh Jalailly il Gy Biall Jolaall oing dugianl) Saacy) Ailal i .8 Joaa

2) sy €z
MxN (2) 40 S (N) cis (M) ssansl

Z Z; 4
3.49 3.79 3.44 3.25 No M
4.92 5.87 433 457 N, 0
5.84 6.47 6.46 461 No "
5.45 5.83 5.17 5.35 N, !
6.45 6.37 6.52 6.37 No M
7.08 7.92 6.81 6.53 N, 2
0.53 0.92 L.S.D. 0.05
M Z xM
421 4.83 3.88 3.91 Mo
5.65 6.16 5.81 4.98 M,
6.77 7.19 6.66 6.45 M,
0.37 N.S L.S.D. 0.05

N ZxN

5.26 5.57 5.47 4.74 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 y4

0.37 L.S.D. 0.05

* The organic fertilization treatment M, gave the highest rate of 6.77mg kg, while the injection treatment N; recorded the
highest rate of 5.82mg kg, and the zinc spray treatment Z, recorded the highest rate of 6.06mg kg, while the interaction
between the three factors at high concentrations, the highest percentage was recorded at 7.92mg kg1

Omgp—ill) Hlally @hs¥) 8 Adliad) aliall A o 5l) aas A 857 56 55 54 53 52 51 Jslaal il
Gaals Lo dugmall (mlan¥) 90 U 5alill a3y 28 Lanyg Gy wmall 53a ) ALl aie (il aguailigly s willy
o5 ey A yaliall JUi) Jagas () (ool Lo sl LDAT Al A 2o ) A3 50l 6 (gominall dlasd) 8 35 all Ll il
«9 315 Barakat 3 2012 «y5 315 AbdEL-Razek) [Lally 3)s¥) 8 4l jaliall o)y 55 (alaiey bl sliS 52l
gV Al da ) 8aliyg Al Galy & Cpraend ()l 28 Al D) dgamall Baa ) Al o) o o) 3ga Lanyg (2012
-(2010 ¢y5 315 Mohammed) Lguals 53l as ag Agill (8 yaaliall s2a 3085 53Ls) () (535 Lae il pH (mis @lla S
GhY) b paliall e €5 Bals) ot (pag AU Ao )y Ll 5alyy ysdall 8 (e Aaaiaall LgiuaS alaps Cigus clld
(2011 ¢gys,als Canellas)

Zn 5K 5P s N gl sabiall (e Hlally V) (gpine b Alaalall salojll 2505 Lasp giiall Jslaally (pinll sy Lo Ll
e g¥) Goh e 8-Sl labaid (5 <g Blalall I e my A3 5 alie (4w 4agiay Lag NUtreeno siaall Jyladll o0 I
PLal Aglee gy ) (535 Vaag 31D Oleall sl ) 535 Lae clal) 8 Asgall il lail) 8aL) 8 aalasy 12y 2 L5L
55 53l e Gy (et Al aliall (alaaial Ao AUl 8555 3heY) 8 Aaiacaall o SI) 82y Ssall
e s—iny (53 (53 ad) Jslad) (g o (2022 (55305 Ali 2015 Al-Jumailly) jL_lly 3s¥) 3 A8l 5 ialial
maliall o Ajala ) a5 Gllhg gl VA re Baluyy HLally 3he¥) 8 Al pialiall A 5oy (o (eny Ag13l) alial)
L) saliall Ajala (e i s Badeall Lyl ad e et ) Sla¥ ) Bl 535 ) (5355 3 Jlaall 8 Al
09—l Merwad ¢2010 «Zeiger 5 Taiz 3 2008 «Bergstrom s Holger) sl ci¥a ae sal ) (3 4350 Lgia §) ) o)
-(2019

Sllanl) o Jaig e eDle Ll Jas 55 8 050 () i) () e Lailly (30 (Haasl (gptinall 8 53] s gm0 L
P e ey gy ) o 8 il il 1 ey ALl S gall gl (1l s gy Sl (gl Ay )
(2017 «gy5,aTs Havling g ) sais LAY dllan)
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Oad e et Ly By9ay (o3 0lg Ll BVl (8 A8l 5 aaliall 305 50l 8 olad¥) jea ) ad (LS auhyall Jalse
e gilly Fael Jealal) clea salyy HlaiSU 4610 Al

A.0.A.C. (1980). Official Method of Analysis. 11th Ed. Washington D.C. Association of the Official Analytical Chemist.
p.1015.

Abd-El-Razak, E., Abd-Allah, A. S. E. & Saleh, M. M. S.(2012). Yield and fruit quality of Florida prince peach trees as
affected by foliar and soil applications of humic acid. Journal of Applied Science Research, 8(12), 5724-5729.

Al-Hamdany, K. A. S., Al-Jubouri, M. H. M. & Al-Jubouri. M. N. H. (2022). Date palm. Ministry of Higher Education.
Tikrit University, College of Agriculture. Iraq.

Ali, N. S., Allawi, M. M. & Majid, N. H. (2022). Rhizosphere Management and Agricultural Sustainability. Ministry of
Higher Education and Scientific Research. University of Baghdad-College of Agricultural Engineering
Sciences. Iraq.

Al-Jumailly, E. N. S. (2015). The effect of injecting with Nutreeno and the Liqurice in mineral content and vyield of
data palm (Phoenix dactylifera L.) cv. Khistawi and khiara. Thesis Master. College of Agriculture, University
of Anbar. Iraqg.

Allen, V. B. & Pilbeam. D. J. (2015). Hand Book of Plant nutrition. Taylor and fracis group. New York.

Al-Sharifi, A. H. H. (2019). The response of date palm (Phoenix dactylifera L.) cv. Zahdi to Nutrition solution (Folia
Stim Ultra) and some plant extracts. PhD thesis. Al-Musaib College of Technical - Al-Furat Al-Awsat Technical
University. Iraq.

Barakat, M. R., Yehia, T. A. & Sayed, B. M. (2012). Response of Newhall Naval orange to bio-organic Fertilization
under Newly Reclaimed Area Conditions |: Vegetative Growth and Nutritional Status. Journal Mf
Horticultural Science & MrnamentalPlants.4(1):18-25.

Canellas, L. P., Dantas, D. J. & Aguiar, N. O. (2011). Probing the hormonal activity of fractionated molecular Humic
omponents in tomato auxin mutants. Ann. Appl. Biol., 159: 202-211.

El-Eman, S. T. & El-Ahmar, B. A.. (2003). Effect of N K levels on some economic characters of sesame and Safflower Newsletter.18:
101-107.

Elsadig, E. H., Aljuburi, H. J., Elamin, A. H. B., & Gafar, M. 0. (2017). Impact of organic Manure and combination Mf
NPKS on Yield, Fruit quality and Fruit Mineral content of Khenazi data palm (Phoenix dactylifera L.) Cultivar.
Journal of Scientific Agriculture. 1 : 335-346.

El-Sayd, I. A., El-Merghany, S., & Zaen El-Dean, E. M. A. (2018). Influence of Potassium Fertilization on Barhee Date
Palms Growth, Yieldand Fruit Quality Under Heat Stress Conditions. J. Plant Production, Mansoura Univ.,
Vol. 9 (1): 73 - 80.

Havlin, J. L., Beaton, J. D., Tisdale, S. L., & Nelson, W. L. (2017). Soil fertility and fertilizers "An Introduction to Nutrient
management"8" Ed Prentice Hall. New J.514pp.

Holger, K. & Bergstrom, L. (2008). Organic crop production ambition and limitation. Spri. Sci., Hiedelberg Germany. Pp.244.

Kuepper, G. (2003). Foliar fertilization appropriate technology transfer for rural areas (ATTRA). National sustainable
agriculture.service.ww.attra.ncat.org.

Merwad, M. A., Mostafa, E. A. M., Ashour, N. E.,, & Saleh, M. M. S. (2019). Effect of Boron, Zinc and Seaweed Sprays
on Yield and Fruit Quality of Barhee Date Palms. Plant Archives. 19 (supplement 2) : 393-397.

Mitchell, T. J. (2007). Soil conditions and early crop growth after repeated manure applications. M. S. thesis,
University Mf Saskatchewan. Saskatoon, Canada.

49 Iraq J Desert Studies ¢ 2023 « Vol.13 «Iss.1



Kurdy and Hamad, 2023

Mohammed, S. M., Fayed, T. A., Esmail, A. F. & Abdo, N. A. (2010). Growth, nutrient status and yield of Le- Conte
pear trees as influenced by some Organic and bio fertilizer rates. compared with chemical fertilizer. Bull.
Fac. Agric. Cairo Univ., 61: 17.

Shaaban, M. M. (2009). Injection Fertilization: A Full Nutrition echnique for fruit Trees saves 90-95% Mf Fertilizers
and Maintains a Clean Environment. Fruit, Vegetable and Cereal Science and Biotechnology. 3(1), 22-27.

Taiz, L. & Zeiger, E. (2010) . Plant Physiology. 5th (ed.), Sianauer Associates, Sunderland, UK: p 629.

Authors, 2023, Center of Desert Studies, University of Anbar. This is an open-access article under the CC BY
4.0 license (http://creativecommons.org/licenses/by/4.0/).

50 Iraq J Desert Studies ¢ 2023 « Vol.13 «Iss.1


http://creativecommons.org/licenses/by/4.0/

