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Table 1: Physical, Chemical, and Organic Properties of Soil
Boron Phosphorus | Nitrogen Lime Gypsu Soil frac_tllons
(mkg?) | (mokg?) | mag?) | o Cmol | oo | ke | o e
: ' ' charge.kg®) | (ppm) (9/kg™) silt Cla | san
y d
3.6 0.3 0.37 26 506 212 9.81 175 | 175 605
Dissolved positive and negative ions (mmol L-1) 1
Ca Mg~ Na* K+ COr nco;- | PH | ECDsm
1.2 Nil 1.19 1.4 2.6 18.7 6.72 6.72
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Table 2:; Effect of adding liquid organic fertilizer and spraying with nano-proline and boron, and their
interaction, on invertase enzyme content (unit gram hour)

Nano-Proline (P) Liquid Organic
FxB Boric Acid (B) Fertilizer (F)
P1 Po
0.155 0.158 0.152 Bo
0.158 0.161 0.155 B Fo
0.161 0.163 0.159 B2
0.165 0.170 0.160 Bo
0.169 0.174 0.163 B F1
0.171 0.176 0.166 B2
0.171 0.176 0.167 Bo
0.174 0.179 0.168 B F2
0.179 0.185 0.173 B2
Average F
0.158 0.161 0.155 Fo
0.168 0.174 0.163 Fy FxP
0.175 0.180 0.169 F2
Average B
0.164 0.168 0.160 Bo
0.167 0.172 0.162 B PxB
0.170 0.175 0.166 B2
0.171 0.162 Average P
LSD 0.05
FxPxB PxB FxP FxB B P F
N.S N.S 0.0012 N.S 0.0008 0.0007 0.0008

(Y0) SV o & Al 35U (g g

¢ b BT F2 Al sl 3) Ll (spianl) slacdl BLo) o502 Gygins G 3929 3 Jgt (0 ]
iad ol el 3 FO m)al dleles Jo Lgme 3585 g FL ablad il %0 (0.44) cabs 2l sl g
G w3 (W) ol 3 Soims Boir Blis ais Joddl o oMy (90 (0.50) il aasld 55U e
Usine By clael aib 0gps 30 aenidls Wy 0 (0.50) cdesl 53 PO )l 5575 e % (0.46) P1 ;57
bl e Lgee 3585 g BL alelel) Ll % (0.47) ojliie 2l 83U e 22 3T e 3) (B2 55
96 (0.49) 2o 251 3500 e 522 el ol 50 BO

3T F2B2 alalalt clasl 3) (F*B - gLl Jsladll dyginn B s o5 A3 250 V1l e b U
0 (0.52) @b sl sl o sz Sl FOBO 2l abalas wdasly 90 (0.43) &l assld) sl n 522
sl 5ol e oz 5T clael ) F2PT alalall cdghs o Biginn By Sin FFP Sl 51l o bl Loy
&l s L P*B st =1 (35 90 (0.51) ik o) Jof FOPO )Wl alalas cdones % (0.41) il
Y

ggiald B> ] s L eSO By gl Laas SO st Ll

33



1JAR, Ministry of Agriculture, 2026, 30(1) s iyl s ) (Spiaad sl BiL) i

Table 3: Effect of adding liquid organic fertilizer and spraying with nano-proline and boron, and their
interaction, on tannin content (%)

Nano-Proline (P . . Liquid Organic
FB Py ( )Po Boric Acid (B) Fertilizer )
0.52 0.51 0.54 Bo
0.50 0.49 0.50 B, Fo
0.49 0.47 0.50 B,
0.49 0.47 0.50 Bo
0.49 0.47 0.50 B, F1
0.47 0.46 0.49 B,
0.46 0.42 0.49 Bo
0.45 0.42 0.47 B, F,
0.43 0.40 0.46 B,
Average F
0.50 0.49 0.51 Fo
0.48 0.47 0.50 F1 FxP
0.44 0.41 0.47 )
Average B
0.49 0.47 0.51 Bo
0.48 0.46 0.49 B PxB
0.47 0.45 0.48 B,
0.46 0.50 Average P
LSD 0.05
FxPxB PxB FxP F=xB B 2] F
N.S N.S 0.009 0.011 0.007 0.005 0.007

(Y0) ol dlopo & gindlt 35U

D3 L e B0 G 2l ol sl Sl Sl s e e delis g LSS agndl) 53U
Jstor oo >3 (J10, 5] cpsdl sl Cald) Hagg Ll b35m Jo Lasley 0l 515 2810l ol oS aylany 3,4
cabs adud) ol ut aad el F2 5530 Jasl 3) ¢ L (spianll BLo) josma® dndl Ligins Bgb 3929 4
0 (0.49) dyudh a3 o g2 BT il 3 (FO 553 m)all e cdys ) FL 330 s % (0.54)
55 Jomns 76 (0.53) PL 55301 Bsis Jomon oyl calppdle 30 oyime 355 s s Sl o oSl
FSA ke sgmn G5 ael 090l 21 Ly 90 (0.50) &b adsudl 85U a2z T el sl PO 3l
BO m)lll ablee Jo cigis I BL 5530 Ll %0 (0.53) o) asndl) 83l g5 aad 5T e o B2
96 (0.50) ayd 531 (5922 0 Bad B s )

By ael ais F*P slad) Lty aysins G sl laws W6 F*B sl aold) a5l ool Ll
& FOBO abalaly w5lae % (0.54) il 31 cdyndll 35l (ssimes 2o el F2P1 alalall lael 3 ciygims
S5 (3 Rgan By s eles B PFB sl josaity 00 (0.48) crly gl 53 sy i 5T clos
LAl Bl

ggald By ) s L eSO By 3 gl Lais O st L
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Table 4: Effect of adding liquid organic fertilizer and spraying with nano-proline and boron, and their
interaction, on phenolic content (%)

Nano-Proline (P . . Liquid Organic
FB P ( )Po Boric Acid (B) Fertilizer )
0.48 0.50 0.46 Bo
0.49 0.51 0.48 B, Fo
0.50 0.52 0.49 B,
0.50 0.51 0.49 Bo
0.51 0.53 0.50 B, F1
0.52 0.54 0.51 B,
0.52 0.53 0.52 Bo
0.53 0.54 0.53 B, F2
0.55 0.56 0.54 B,
Average F
0.49 0.51 0.48 Fo
0.51 0.53 0.50 F1 FxP
0.54 0.54 0.53 )
Average B
0.50 0.52 0.49 Bo
0.51 0.53 0.50 B PxB
0.53 0.54 0.51 B,
0.53 0.50 Average P
LSD 0.05
FxPxB PxB FxP FxB B 2] F
N.S N.S 0.006 N.S 0.004 0.003 0.004

(o) TSS &St a1 Lot 831 Lo

F2 55370 ael comdle BLI (gouaall sl BLoL 20lh) Bigian g 3509 5 Jodl o il ousT
bl o Lsine g g FL abelad) Ly %0 (44.17) cab TSS aS) 2l akall sl e 2 e
el ) Gsme B8 Min annss Joud) a elas D0 (38.17) il TSS arws P51 sl I FO 2,04
% (42.11) cab o cals @S ail il ) e dnd 2 el PL SR clasl s 3)c syl
AN el e 03 3 09l 50 2% L W% (40.96) il TSS o0 s BT PO S s L
BO m)lll ables e s o) B ablad Lealss %0 (44.89) ks 3) ¢ ol IS a1l alall 55U 2s B2
% (38.00) cals TSS ans Bl b 3

5o iy Bad sl F2B2 alalall s 3) ciyins Gy 3 ool F*B J510dl o502 2508 sl Ll
(35.50) ik TSS as aad il clael & FOBO abelalls 35tis %0 (47.67) ik 3 &l 2l alal)
cals TSS s 2ad Lol F2PL allall closl 3] cigins Ugp clasl F*P 51dl 02 Lo Ly %0
96 (37.11) ik TSS asd) aslill akall 83l deess 2o B el 2 FOPO abaladl 3,30 % (44.56)
BN dbslee clael Lay %0 (45.67) <k 3] (TSS 0 2o Jof P1B2 abelall clasl uis P*B 510l Wl
0 (38.22) ks 3) (TSS adS astidl adeal 55U ds o e 3l

gl s ) s § eSS Ol bl s ) sl andl U
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Table 5:; Effect of adding liquid organic fertilizer and spraying with nano-proline and boron, and their
interaction, on total soluble solids (TSS) (%)

Nano-Proline (P . . Liquid Organic

FB Py ( )Po Boric Acid (B) Fortlizer” )
35.50 35.33 35.67 Bo

38.17 39.67 36.67 B Fo
40.83 42.67 39.00 B2

38.00 37.67 38.33 Bo

42.67 43.67 41.67 B F1
46.17 46.33 46.00 B>

40.50 40.33 40.67 Bo

44.33 45.33 43.33 B1 F2
47.67 48.00 47.33 B2

Average F

38.17 39.22 37.11 Fo

42.28 42.56 42.00 Fy FxP
4417 44.56 43.78 F2

Average B

38.00 37.78 38.22 Bo

41.72 42.89 40.56 B PxB
44.89 45.67 4411 B,

42.11 40.96 Average P
LSD 0.05
FxP=xB PxB FxP FxB B P F
N.S 0.66 0.66 0.81 0.47 0.38 0.47

(Y0) LS Sl St A

F2 530 st 3) ¢ Ll (gpanll slosdl BLEY 8Lk 2ol gins Gy 259 B Jsid) (3 el bl
357 A dales e Lgme g o) FL abolell Wby %0 (52.8) s 3 S ol Kot dendd 203 e
3 sl ol Sl (ssine G Alia Lo 4 Jyadd ey JO(51.5) 1S U S s il 5N FO
0 (52.1) sk & oL S as B sl g PO dlelall oy %0 (52.4) PL 583 855 s
2SI LS e s el alalall o 3) (B2 1S e Lsime Goir el 0 00yl 301 osa Uy
By 2l U Sl ad BT clael 31 (B0 3, abiles o cdsi g BL abll) Ll ¢ 96(52.6) il
% (51.9)

Tty Rod ol F2B2 alolall wlasl3) i By 3 cilasl a3 F*B 51l doldl a5td) e¥s1adl Ul
ek 3] @S oL S s 2ad BT el g FOBO abladb 35ls %0 (53.1) et 31 Sl ol Sl
i 3 o) el F2P1y F2P0 Otbalal) Labeel 30 diges Gy dlin 06 F*P i) Ly % (50.9)
Gy Ragd Bl cael ) FOPO abelall 35ae %0 (52.8) Lyt Lo 2adll i ik o 24T 0, )
LS e e Jef PIB2 allll wlsl 3 P*B sl awdby % (51.3) cal @l o, S
20 (51.5) cab e 2SI b Sl s e e 51 )l dlolas cdasl Ly %0 (52.6) ks 3) S

SLS B 3 aed el F2POB2 alelall il 3) cadle augies By opgbl Lo S o) L
20 (50.2) caly 1l o, S e i 31 FOPOBO w5tk ksl Ly %0 (53.2) Layaias 2S00
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Table 6: Effect of adding liquid organic fertilizer and spraying with nano-proline and boron, and their
interaction, on total sugar (%)

Nano-Proline (P . . Liquid Organic
FB Py ( )Po Boric Acid (B) Fertlizer G
50.9 51.6 50.2 Bo
51.7 51.7 51.7 B Fo
51.9 51.9 51.9 B2
52.1 52.3 52.0 Bo
52.5 52.6 52.3 B F1
52.7 52.9 52.6 B2
52.6 52.9 52.3 Bo
52.8 52.6 52.9 B F2
53.1 53.0 53.2 B2
Average F
515 51.7 51.3 Fo
52.5 52.6 52.3 F1 FxP
52.8 52.8 52.8 F2
Average B
51.9 52.3 51.5 Bo
52.3 52.3 52.3 B PxB
52.6 52.6 52.5 B2
52.4 52.1 Average P
LSD 0.05
FxPxB PxB FxP FxB B P F
0.14 0.08 0.08 0.10 0.06 0.05 0.06

(Y0) U jsdt oy S dand

tagd el F2 1S3 ael 3 ¢ Bl (spcall slondl 8L 2l Sygine By 39y 7 gt 3 il gl
&I FO S5 1l abas Jo Uy 35 g F1 bl iy % (43.87) cab e alpsdl ol S 2
5 el Calaall A spme B Al LS ek Jgadd ay 0 (43.18) Wl LS s il
(43.24) cab ) DL S s BT clael g PO abaleld ey % (43.90) PL 553 G585 o
el Wil Sl S e i Jol allall el 3) (B2 SR i Ugne Goi5 el ai 09)5dl ) LT N0
fogi sl LS 2 T ol 3) (B0 mylal alelae e csi g BL allld Ll ¢ % (43.96)
Y% (43.21)

ia PPl L Loy cysine Byp (sf dln glas 6 F*B st 2ol 2l el L
bbb w)lie %0 (44.12) ks disd) oS a & il el F2PL abllt clasl 3] csins g3
Byl glss b P*B sl o5z %0 (42.54) cib dpsd) ol Sl des 20 B cel ) FOPO
Al OL S s (3 s

iad Jel F2P1B2 ahalall il 3] cille syginn Byb gl Lais I sl el sl o Loh
caaly dpsll O S e a5 FOPOBO 5,k clasl Ly % (44.47) yais alpsll ol Sl ds 3
Y% (42.13)
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Table 7: Effect of adding liquid organic fertilizer and spraying with nano-proline and boron, and their
interaction, on reducing sugars (%)

Nano-Proline (P . . Liquid Organic

FB Py ( )Po Boric Acid (B) Fertilizer )
42.83 43.53 42.13 Bo
43.08 43.77 42.40 B1 Fo
43.62 44.13 43.10 B,
43.32 43.33 43.30 Bo
43.70 43.80 43.60 B1 F1
44.00 4417 43.83 B,
43.47 43.73 43.20 Bo
43.87 44.17 43.57 B1 F,
44,27 44.47 44.07 B,

Average F
43.18 43.81 42.54 Fo
43.67 43.77 43.58 F1 FxP
43.87 44,12 43.61 )

Average B
43.21 43.53 42.88 Bo
43.55 43.91 43.19 B: PxB
43.96 44.26 43.67 B,

43.90 43.24 Average P
LSD 0.05
FxPxB PxB FxP F=xB B 2] F
0.191 N.S 0.110 N.S 0.078 0.064 0.078

Sl plae) pid e il ) geadl L sledl Blo) wis dag il Cliall B3k e iu
Sl 3 aols Ll 1S Sliall o ! e Tolg) oK Lo 2500 Sbign bl a5 Al SO o 251080
122] a5

2B A B et gpald Slaall QU 535 o (G G 5 gl ) el a2 L U
L2V ol e Bilds (Y1 Jaiall Lo Ll n bl @ ST e gl Bpesa S laall 3 aly
L TA] sadld sy 2ally 0 SNy ool 032 65850 iy nlly

WL ] o sasledl @ 0gypd) 2l U] 0gjsdl 5y e Sladl) dgplll wliiall 358 e g
G Oppdl Jem oS Slas Yy i) Bes 0 cnd o Jamg 5L Sbgebly gl ol Vly Lyl manaiy
300 32] el pgdt 2V I lis) 055 s el Sl s 43S L) ) ool Sl Jas] ddes
[26¢

Sl bz

S g S ikl e 312] 56 Oppslly iy SUIL 3y L) (gsanll sl plasaey 08
U gl 3 sl adsnd)l ol ol feey LS 4t o JLdll deg pd LWLy ol L2
2B aal sy cailer OloYy ailer Sl ¢ ake gbs by ST Jetd 2ehdll Bla s 3900 s
& Logasy Blall & o) ol 4l ) ISLal) adlany (gl sl 5000 ad) 2 sl e Julsall o
ey ) (oAl e ed 3 593 U 3 g S il

38



1JAR, Ministry of Agriculture, 2026, 30(1) ey rLids

11-

12-

REFERENCES

A.O0.A.C. (1980). Official Methods of Analysis. 13th Ed. Association of
Official Analytical Chemists. Washington, D.C.

Abd El-Ghaffar, M. A. and M. S. Hashem (2010). Chitosan and its amino
acids condensation adducts as reactive natural polymer supports for

cellulase immobilization. Carbohydrate polymers, 81(3), 507-516.

https://doi.org/10.1016/j.carbpol.2010.02.025
Abdullah, R. A. (2014). Introduction to the world of nanotechnology.

London Books. Vol. 97.

Al-Ahmad, A. A.; M. Batha and B. Muzhar (2023). Impact Of Thinning
And Foliar-Boron-Zinc Spray On Some Morphological And
Physiological Indicators In Apple Tree (Malus Domestica Cv.
Golden Delicious)-" Tartous Governorate”. Iragi Journal Of
Agricultural Sciences, 54(3):874-883.
https://doi.org/10.36103/ijas.v54i3.1771

Al-Farsi, M. A. and C. Y. Lee (2008). Nutritional and functional properties
of dates: a review. Critical reviews in food science and
nutrition, 48(10):877-887. https://doi.org/10.1080/10408390701724264

Al-Khafaji, O. S. S. and H. H. Al-Ali (2021). Response of Olive Trees c.v
Chemlali to Foliar Nutrition with Boric Acid and Seaweed Extract in
some Vegetative Characteristics and Chemical Content. Iragi Journal

of Desert Studies, 11(1):11-28.

https://www.researchgate.net/publication/367512956 _

Al-Mohammadi, S. M. and F. M. Al-Mohammadi (2012). Statistics and
Experimental Design. Dar Osama for Publishing and Distribution.
Amman - Jordan. Vol. 376.

Al-Shaheen, M. R.; R. M. Hamad and H. G. Khaleefa (2021).
Morphological response of Stevia rebaudiana Bertoni to Organic
fertilizer and Proline. In1OP Conference Series: Earth and
Environmental Science (761(1) p. 012039). IOP Publishing.
https://www.researchgate.net/publication/351937007

Alwan, J. M. and R. I. A. Al-Hamdani (2012). Organic Agriculture and the
Environment. Dar Ibn Al-Atheer for Printing and Publishing.
University of Mosul. Irag. Vol. 280.

Biglari, F., AlKarkhi, A. F., and Easa, A. M. (2008). Antioxidant activity
and phenolic content of various date palm (Phoenix dactylifera L.)
fruits from Iran. Food chemistry, 107(4), 1636-1641.

https://doi.org/10.1016/j.foodchem.2007.10.033

Blevins, D. G., and Lukaszewski, K. M. (1998). Boron in plant structure and
function. Annual review of plant biology, 49(1), 481-500.
https://doi.org/10.1146/annurev.arplant.49.1.481

Central Statistical Organization. (2021). Annual Statistical Abstract.
Ministry of Planning - Department of Publishing and Public
Relations - Baghdad - Iraqg.

39


https://doi.org/10.1016/j.carbpol.2010.02.025
https://doi.org/10.36103/ijas.v54i3.1771
https://doi.org/10.1080/10408390701724264
https://www.researchgate.net/publication/367512956_
https://www.researchgate.net/publication/351937007
https://doi.org/10.1016/j.foodchem.2007.10.033
https://doi.org/10.1146/annurev.arplant.49.1.481

1JAR, Ministry of Agriculture, 2026, 30(1) s iyl s ) (Spiaad sl BiL) i

13- Dewia, M. A.; J. Ratnawatia, R. W. Purwasih (2014). Determination of
Total Tannin of White and Red Rind Pomegranate (Punica
granatum L.) by Colorimetry Method Using Reagent 1, 10
Phenantroline.  Procedia  Chemistry  13: 214 -  217.
https://doi.org/10.1016/j.proche.2014.12.030

14-  El Moukhtari, A.; C. Cabassa-Hourton; M. Farissi and A. Savouré (2020).
How does proline treatment promote salt stress tolerance during crop

plant development?. Frontiers in plant science, 11: 1127.
https://doi.org/10.3389/fpls.2020.01127

15-  Faisal, H. A. and Q. J. Adhafa (2018). Study physiology overlaps among
fertilization nitrogen and proline on some fruit characteristies
Phoenix dactylifera L. cv. Aljbjab under sait stress. Misan Journal of
Academic Studies. 478-486.

16-  Ghorbanpour, M. and J. Hadian (2015). Multi-walled carbon nanotubes
stimulate callus induction, secondary metabolites biosynthesis and
antioxidant capacity in medicinal plant Satureja khuzestanica grown
in vitro. Carbon, 94:749-7509.
https://doi.org/10.1016/j.carbon.2015.07.056

17-  Hashim, A. H. and T. H. K. Al-Salihi (2020). Effect of the method adding of
modified nutrient solution (folia stim ultra) and its interactions on
some chemical traits and the yield of date palm (phoenix dactylifera

L.) Zahdi cultivar. Plant archives (09725210), 20(2).
https://doi.org/10.1016/j.carbon.2015.07.056

18-  Havlin, J. L., Beaton, J. D., Tisdale, S. L., and Nelson, W. L. (2005). Soil
fertility and fertilizers: an introduction to nutrient management

Prentice Hall. New J.

19-  Howrtiz, W. (1995). Official methods of Analysis. 16th editio Association
of official Analyticl chemists. Washington, DC, USA.

20-  lIbrahim, A. A. (2019). Date Palm Cultivation and Date Quality between
Environmental Factors, Service and Care Programs. United Arab
Emirates, Abu Dhabi: Khalifa International Award for Date Palm
and Agricultural Innovation. International Book Classification
Number ISBN 978-9948-37-107-6. Vol. 436.

21-  Ingham, E. (2005). The compost tea brewing manual (VVol. 728). Corvallis,
OR, USA: Soil Foodweb Incorporated.

22- Jindo, K., Luciano, P.C., Alfonso, A., Lidiane, F.D.S., Rafael Luiz, F.R.,
Daiane, C.B., Natalia, O.A.C., Travis, L.G. and Fabio, L.O. (2020).
Interaction between humic substances and plant hormones for

phosphorous acquisition. Agronomy, 10(5), 640.

https://www.mdpi.com/2073-4395/10/5/640
23-  Shaowei, L.; T. Li and J. Jiang (2010). Effects of salinity on sucrose
metabolism during tomato fruit development. African Journal of

Biotechnology, 9(6): 842-849. https://doi.org/10.5897/AJB09.1602

24-  Mahadevan, A. and R. Sridhar (1986). Methodes in physiological plant pathology.
3rd ed., Sivakami Publications Indira Nagar, Madra, India.

25-  Mansoori, G. A.; N. Enayati and L. B. Agyarko (2015). Energy: Sources,
utilization, legislation, sustainability, Illinois as model state. World

Scientific.

40


https://doi.org/10.1016/j.proche.2014.12.030
https://doi.org/10.3389/fpls.2020.01127
https://doi.org/10.1016/j.carbon.2015.07.056
https://doi.org/10.1016/j.carbon.2015.07.056
https://www.mdpi.com/2073-4395/10/5/640
https://doi.org/10.5897/AJB09.1602

1JAR, Ministry of Agriculture, 2026, 30(1) ey rLids

26-

28-

29-

30-
31-

32-

Morales- Payan, J. P. and W. M. Stall (2003). Effect of substrates, boron
and humic acid on the growth of papaya transplants. Proc. Fla.state

Hort. So0c.116:28-30.
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20193164632,

Mutar, A. M. (1991). Palm cultivation and production. Dar Al-Hikma Press,
University of Basra, Irag. Vol. 420.

Nasti, A.; N. M. Zaki; P. De Leonardis; S. Ungphaiboon; P. Sansongsak, M.
G. Rimoli and N. Tirelli (2009). Chitosan/TPP and chitosan/TPP-
hyaluronic acid nanoparticles: systematic optimisation of the
preparative process and preliminary biological evaluation.

Pharmaceutical research, 26:1918-1930.

Racsko. J. (2009). Crop load. Fruit thinning and their effects on fruit quality
of apple (Malus domestica Borkh). J. Agric. Sci. Debrecen. 24: 29 —
35.

Rainham, D. (2001). G.P.Dall. Horticultural Consultant 7(4).

Siddique, A., Kandpal, G., and Kumar, P. (2018). Proline accumulation and
its defensive role under diverse stress condition in plants: An
overview. Journal of Pure and Applied Microbiology, 12(3): 1655-
1659.

Sutcliffe, J. F. and D. A. Baker (1981). Plants and Mineral Salts. Studies in
Biology No. 48. 2nd Edn., Edward Arnold (Publishers) Limited. 41,
Bedford Square, London.

41


https://www.cabidigitallibrary.org/doi/pdf/10.5555/20193164632

Iraqi Journal of Agricultural Research (1JAR) S
Ministry of Agriculture ( - ~ \1

ISSN Print; 2790-5306 ISSN Online: 2790-5314 | "\l
http://ijarmoa.gov.iq — -

VOL. 30 NO. (1) 2026
DOI: https://doi.org/10.65814/ijar.30.1.29

EFFECT OF ADDING LIQUID ORGANIC FERTILIZER
AND SPRAYING WITH NANO-PROLINE AND BORON ON
SOME CHEMICAL AND ENZYMATIC PROPERTIES OF
ZAHDI DATE PALM Phoenix dactylifera L.

Omar Saeb Sarhan Al Khafaji! Hamid Hamdan Al-Ali?

ome22g500@2uonbar.edu.ig hameed.alali@uoanbar.edu.ig

© 2026 Directorate of Agricultural Research, Ministry of Agriculture. This is an open-access article under the CC by Licenses
http://creativecommons.org/licenses/by/4.0

ABSTRACT

This study was conducted on a private palm farm located in the city of Hit, 65
km west of Ramadi, the center of Anbar Governorate in Irag, during the 2025 growing
season to study the effect of adding liquid organic fertilizer on two dates, 3/15 and
6/15 of the season, around the palm basin within a radius of one meter and at three
concentration levels (0, 10, 20 ml L), and foliar spraying with nano-proline acid
until complete wetness on 2/20/2025 at two concentration levels (0, 200 mg L), and
boric acid on two dates, 3/25 and 4/15 of the season at three concentration levels (0,
0.5, 1 g L"), and their interference on the chemical characteristics of the Zahdi palm
fruit.

A factorial experiment (3x2x3) was conducted within a randomized complete
block design (RCBD) with three replicates, where the experimental unit included one
tree, and the treatments were tested according to the LSD test at a probability level of
5%. The results showed a positive effect of adding liquid organic fertilizer on most of
the studied properties of date palm fruits. Concentration F2 (20 ml L) significantly
improved all studied properties. Regarding nano-proline spraying, concentration P1
(200 mg L) showed a significant difference in all studied properties, and for boron,
concentration B2 (1 g L) significantly improved all studied properties.

In binary interferences, treatment F2B2 (20 ml L + 1 g L) significantly
improved tannins, TSS, and total sugars, while treatment FOBO (O ml Lt + 0 g LY)
showed the lowest values. Treatment F2P1 (20 ml L-1 + 200 mg L-1) showed the
highest values for all studied properties, and treatment P1B2 (200 mg Lt + 1 g L?)
showed the highest values for TSS and total sugars. In ternary interference, treatment
F2POB2 (20 ml Lt + 0 mg L + 1 g L) showed the highest values for total sugars,
while treatment F2P1B2 (20 ml L™ + 200 mg L + 1 g L)) showed the highest

values for reducing sugars.
Keywords: Date Palms, Zahdi cultivar, liquid Organic Fertilizer, Nano-Proline, Boron.
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