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Table 1. Some physical and chemical properties of field soil.
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Table 2. ANOVA for effect of different levels of chemical fertilizers on olive morphological characteristics.

_ pE s
Sae L U b ot NN
sl o2 s s, UE p JE A ey Ly e
Leaf - - Number of S8 Sox Trunk Height i Source of
number/ Lf:afl lLeai;l branches Small Large diameter £ ]?regr(‘;e of variation
plant widt engt canopy canopy eedom
diameter diameter
ns ns ns ns ns s s ns S
160697.3 0.005 0.012 153 26.8 5.07 1.73 122 2
Replication
*x * wx s s s *x sles
302336.9™  0.251 0914 101.9 39.9 237.9 2.15 1314.1 4
Treatment
o
160869.4 0.032 0.199 12.1 75.1 144.9 1.2 135.4 8
Error
St o2
304 153 153 13.5 26.6 28.5 28 14.1 (4o 53)
CV (%)

Aoys KK @ Jlez! c]a.» BE )\JL;L’.A i . E) * s)bdkm Sl <§_L€« st
™ No significant different, *, ** Significant different at 5% and 1% , respectively.
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Table 3. Means comparison for effect of different levels of chemical fertilizers on olive morphological characteristics.

Sy oor Spdsb A e sl gl o les
Leaf width (cm) Leaf length (cm) Number of branches Height (cm) Treatments (kg ha'])
0.73£0.15° 2.0+0.36° 19.3+1.53° 66+£5.57° NoPoKo
1.1£0.21° 3.1+0.40° 243+3.21™ 75+16.5 NisoPs0Kso
1.3£0.11% 3.4£0.43" 34.0+6.08" 69+6.08" NiooP100K 100
1.540.21° 3.240.44° 29.0+1% 84.7+7.64° Niso0P150Kis0
1.2+0.1° 2.8+0.36 22.043.6° 117.7+16.2° Na0oP200K200

el LSD 05051 (glive yr s e Ml pte Kby LSt g ol Glins Sl ) SD £ LSS Y 80l ¢ plie

Values are mean of three replicates + SE. The same letters are not significantly different according to the LSD test.
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Fig. 2. Effect of chemical fertilizer treatments on

quercetin content of olive leaf.
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Fig. 1. Effect of chemical fertilizer treatments on

oleuropein content of olive leaf.
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Values are mean of three replicates + SE. The same letters are not significantly different according to the LSD test.
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Table 5. Means comparison for effect of chemical treatments on elements content of olive leaf.

o S0 Jr oAl e s A TP Loles
Copper Zinc Manganese Iron Magnesium Calcium Phosphorus Nitrogen treatments
(ppm) (ppm) (ppm) (ppm) (%) (%) (%) (%) (kgha')
3+1¢ 21.343.05°  57.743.05°  1763+6.51°  0.05+0.01°  0.54+0.06°  0.1130.01°  2.05+0.21° NoPoKo
5.6+036°  17.2+1.75°  61.7+4.04  180.7+15.8°  0.07+0.01°  0.74+0.03°  0.14+0.008*  2.6+0.21° NsoPsoKso
5.8402°  23.140.95"  60.746.51°  247+6.57°  0.08+0.01°  0.76£0.02°  0.15+0.007°  2.4+0.18"  NigoP100K10o
13.240.92°  21.7£1.57°  66.3+3.51™  261.7+4.51°  0.14+0.02°  0.92+0.04"  0.14+0.005°  2.5+0.12%  NysoP150Kis0
16.3£0.94°  22+121°  71.3+2.08"  327.3+3.51°  0.1530.01°  0.91+0.02°  0.18+0.008°  3.9+0.45"  NyooP200K200

Wl LSD G031 slon Sl e Dt oo Sy 0Ly g ol Gline Sl SD 1SS Y Sl oo

Values are mean of three replicates = SE. The same letters indicate not significantly different according to the LSD test.
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Table 6. Pearson correlation coefficients of oleuropein and quercetin content with elements of olive leaf
affected by chemical fertilizers treatments.

) Sioas o5
(Elements) ,ols
(Quercetin) = 58 (Oleuropein) -y 5, 33
0.03™ 0.92 " (Nitrogen) 0 =
0.004 ™ 0.13™ (Phosphor) 4.
0.06™ 0.05™ (Potassium) ..z
0.0001 ™ 0.39™ (Calcium) ..ls
0.0007 ™ 0.26 ™ (Magnesium) . ;s
0.0001 ™ 0.18™ (Iron) ¢AT
0.016 ™ 0.45"™ (Manganese) ;&
0.08 ™ 0.34™ Zine) 3,
0.001 ™ 0.40™ (Copper) s
Ao gy Jliml o 53l e ® s e sl pas T
™ No significant different, * Significant different at 5%.
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Table 7. ANOVA for effect of organic treatments on the morphological characteristics of olive.

i s s _
Sl 45l . @bl axs 5
. s ¢ e . Lo . Pl L
L G L G B Bl
Leaf Fre s a ? j) R Trunk HC. ht Degree of Sour fC riation
number Number of Low canopy High canopy diameter g freedom ource ot variatio
branches diameter diameter
i 1S
3.17% 1.33" 593.1™ 0.574™ 0.794™ 215.05™ 2 A
Replication
* . . . . ns )L““:‘7
529.8 1.67™ 360.4™ 0.814™ 0.789™ 3719 ™ 5
Treatment
s
117.3 2.32 418.7 1.49 4.86 1581.2 10
Error
(Ao 33) &l uis ;
238 20.5 24.1 245 235 253 YT s

CV (%)

REW- S ;.<;~ 9 @ Jlaz! CE‘A/ BE )l;&” \,.;JSM ;Hr E) * s)‘)&».’.ﬂ Q}L&J <§.L€« nst
™ No significant different, *, ** Significant different at 5% and 1% , respectively.
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Fig. 3. Effect of organic fertilizer treatments on the number of olive leaf.
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Values are mean of three replicates = SE. The same letters are not significantly different according to the LSD test.
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Fig. 4. Effect of organic fertilizer treatments (humic and fluvic acid) on quercetin content of olive leaf.
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Values are mean of three replicates = SE. The same letters are not significantly different according to the LSD test.
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Table 9. Means comparison for effect of organic treatments on the physiological characteristics and elements

content of olive leaf.

o S paxy e Seash s Senper Aol e

Copper Zinc Manganese Magnesium Humic and fluvic acid treatment
(ppm) (ppm) (ppm) (%) (L ha™)

0.04+0.02¢ 0.52+0.24° 0.11+0.039" 1.63+0.48" 0

0.18+0.02° 1.13£0.09° 0.16x0.03 1.98+0.16® 5

0.16+0.02° 1.19+0.04* 0.13+0.006" 2.46+0.14* 7.5

0.1140.008° 0.83+0.6" 0.18+0.016" 2.69+0.65° 10

0.08+0.01° 0.84+0.09° 0.29+0.066" 2.6+0.34" 12.5

0.23+0.015* 0.76£0.14° 0.1320.008" 2.66+0.31° 15

Wl LSD 0031 slon st Sl e Dt oo Sy 0Ly g ol Gline Sl SD £ 1SS Y Sils ¢ ppolie

Values are mean of three replicates = SE. The same letters are not significantly different according to the LSD test.

ARY



ITAA (F) 5,05 (1) o (AL i (5la g &

D s S Slcos 053 Sy obe U pptw 555 1aie (O g m) Sieed ol V0 Jgi
Table 10. Pearson correlation coefficients of quercetin content with elements of olive leaf affected by organic

fertilizers treatments.

(Elements) ole ) Sad o o
(Nitrogen) o5 o 0.007 ™
(Phosphor) i 0.36™
(Potassium) ..z 0.17™
(Calcium) s -0.96 *
(Magnesium) .. ;s 0.01™
(Iron) :,af 0.61™
(Manganese) ;& -0.08 ™
Zine) &5, -0.77 %
(Copper) s 0.37™

™ No significant different, * Significant different at 5%.

oS iy sl ) Jolee aee S Sops 5 (V2)
Sotw s L aed Gl syl s
dauly 4 35 5wl Sladl 5 SAS S sladl
U O Cute 5 gy pmad OS5 392
Sk S5 iy b gl ol s T
5 e e il baaty, 53 enga 5 olS S s
5 sk I ety sladyle (s AL L
b il s bl laals ) slas caly,) 055
g 5 2l e e Ol w Lyl e
FL e 85 (80) Ll o S8 oS 5
cle =1y e 3 Sas Ll s e dsol 5l (SO
slasS dolamal G pme Jsay ojg 6l Lo
I alge 3508 5 PH oSl Oljae 030 VL ¢ plos
(Al Wle Grag, ole 3gS we b (S
Jalai pde ol il Osm5 Sl 55 D 5 oo
SIis sl o ole wt)g_éf,m):
Ll o dd 4S5 oS G S s 5 e S 50
S s aberd slasss Sl el eslind
2 A Ll Olawass ast 30 syl

Ay

RSV C':-v J\»Ja-\ CE—.—/ BE] Jbuf."" ‘JBL;.""‘ Q)Uﬁ r.LD Nst

05{‘54.5 d.i\.,l& j..pL.o QJJSCJ% L: J.:.w\ U‘"

Fobe o NI S s gdaen, 2l obe
Lk.sfvj E) LSJLIJ:\).T cJ:.g...\J o ge (Gl s
by edd Col ole e e s e
ol 3 S e olie pizan (7)) 550 0 OALS
UJJS 6)\.1.@_{: —or g0 .)u‘};&d Sl e.,\Mszp-
Sl g:M.L:S 9 QLq.I;-LM: Sofd 9 C)J\A)'bﬁ BE Sl
ol QLS s Wl 5 ks, A, Il (Y1)
5 P R 05 S 5 ol
308 rmen (M) 358 50 bigben 4 sl
Sl 5l S P g S 5 Sonsen
S 035 L il & 555 e SIASTTAA 3
Cool  Fagr 45 ol sdel La 5158 53 (8))
LSLA;SB- BERESIELY ol S J...pL.G d)bbe
S S \) .k.“:u 03 34 u.eL.p‘ pr& Lufv.d

Aad e 3 aley Sl 5 mBse 4y p 03,8 6 S



Oy g 0305 wke Jokte

() dipde oS 5 Shae 5 L) SRl o s
S35 0 Sledus G PS8 5 5 5 e
Cxy e eSS AL O e 5 A
335 o b s msarls 5 e Kol 0del S
3 e G sbesl e 2l b K
dol LOF) ABL e F3e Laptisn e Gizees
Lisu o g QLS 55 1) 5518 e Segn
Gl s Wlg e sl ol sb) Jlas| 4 oS
DAL 5 e 1Ss 33008 Ygema S Sal 5 W
Ll e OF s &8 Wab e il |y ol LB
i 3 obe ol skl oS5 S
o) Spoged Aol 558 55 (00) WiL il 2
SBlis ol b 5l aS Al ey Pk (glaats
dosl SAiSs g Jl 58 O 5 355 0 Ciles
(ShSsgdos Jl ol &S s e il | Ko sn
el s ol S35 Aol ol 6,515 o
OLen 5 OBl s 3 (V) 35d e Jles!
oy K chle js S Al Jgle J1(YY)
(o Kb (ol ol gols g 5 e

RGINAEY ,.Ag.m/ ERtED)

IS (8 5 A
SO slaesly 3l eslial Coys o 4 ax g L

0S5 s plad slaesly O e J2alS
B9 5 O'i\ c,l:_, JNLN\ > Lu_u)\.s Slaast j»
5 Soashs 5 Sages dnl Tl (585w
Ssdmsd L pleed glassS romes
QLALS Sl s slescst sw n S 6\4:...;.-){
S S5
S s ol ole goslealp b

Pyh 055 S hS LS 5 5 elS

Jj't'@',’ o c,.....:\)_? LJ)\KJG

yay

Sk 5 Segen donl AL o ] gadle
Sol3 sme J,JL, e e Sdae Sy ole
S s (1447 O 5 L SCuliul il
(Somgn Blge 3 S a8 ul s (glas e Lialed]
231 peedS 5 el e (S3L) 5 Bl as,
Slyme 5 oS I 55 sl sl Osn s g
(Y00 0) hams [S (V) 350 5B o S, 0352
(el e polis 55eS S 05 IS e
o> St O GLEL 53 0% 5 xS
Ay Sy S dewl S s 53 .(04) 550 e
w\éﬁaslsomrﬁrﬁjzﬂbpgizj
3 e Lle (gpole 03 SIS ol 5l Ko s
Fobe b 4 olS s GRIB e S
robe oot Gdaesy yole 35S (YA) 345 0
slslmal o imls 5l S ol 5 sy
O3Sl Jsar oS 5550 slatias olS S350 5 58
5 Sl sle Gl of 5 S VL pH
53,5 plail (ool pds 4 olS D 4 Lol Jlasl
ol Ll Sl oedMe Seapen Ll 58
D3 ol Sl s danly Ok 5 eedtes |5 ols
Aosy o s o |y ele JUE 5 Ol s
L Sooser OlS 5 Ly el call sl
sy 0> kS sl O3S RSN b Ol e
3,0 3 s Al Sk Sl s Ll s s 5 ety
AU el Jhlsl s oS (88) cudls slse oyl
Al Gl e Ol (Sess SLS 5
23 S S ol sy oeal gl Jls gae
Ol 53 g K5 Ao ys 5 AU CiS il
sl > pate opl A8 @ Olsie 1 055
5 LS, (SASH el e e
S 5ot 350 Els o O cdls (ST d sole

REPEE) JAT o}»)@ Sl ;5'3"'\'9 J.,aLJ« S 9 eb )l



WA (1) ko (V) s (ALS S5 (slasirg iy & puld

1.Abdel Mawgoud, A.M.R., El Greadly,
N.H.M., Helmy, Y.I. and Singer, M.
2007. Responses of tomato plants to
different rates of humic based fertilizer
and NPK fertilization. J Appl. Sci. Res.
3:2.169-174.

2.Andrewes, P., Busch, J.L.H.C., de Joode,
T., Groenewegen, A. and Alexandre, H.
2003. Sensory properties of virgin olive
oil  polyphenols: identification of
deacetoxy-ligstroside aglycon as a key
contributor to pungency. J. Agric. Food
Chem. 51: 1415-1420.

3.Ben Mimoun, M., Loumi, O., Ghrab, M.,
Latiri, K. and Hellali, R. 2004. Foliar
potassium application on olive tree. IPI
Workshop on potassium and fertigation

development in WANA.
4.Bilgin, M. and Sahin, S. 2013. Effects of
geographical origin and  extraction

methods on total phenolic yield of olive
tree (Olea europaea L.) leaves. J. Taiwan
Inst. Chem. Eng. 44: 8-12.
5.Bould, C. 1966. Leaf analysis of
deciduous trees. In: Nutrition of Fruit
Crops (Ed. N.F. Childers). Horticultural
publications. Ruthers University, New
Jersey. Pp: 651-684.
6.Casenave de Sanfilippo, E., Argiello,
J.A., Abdala, G. and Orioli, G.A. 1990.
Content of auxin-, inhibitor- and
gibbereilin-like substances in humic
acids. Biol. Plantarum. 32: 346-351.
7.Cerdan, M., Sanchez-Sanchez, A., Juarez,
M., Sanchez-Andreu, J.J., Jorda, J.D. and
Bermudez, D. 2007. Partial replacement
of Fe (0,0-EDDHA) by humic substances
for Fe nutrition and fruit quality of citrus.
J. Plant Nutr. Soil Sci. 170: 474-478.
8.Chapman, H.D. and Pratt, P.F. 1961.
Method of analysis for soils, plants and
waters. University of California. Division
of Agricultural Sciences.
9.Chen, Y. and Aviad, T. 1990. Effect of
humic substances on plant growth. In:
Humic substances in soil and crop sciences.
Soil Sci. Soc. Am. J. Pp: 161-187.
10.Elmer, P. 1982. Biochemistry, BCS,
BC7. Analytical methods for atomic
absorbtion spectrophotometry. Perkin-
Elmer Cooperation, Norwark, CT, 200p.

&l

Yag

11.Farajzadeh Memari Tabrizi, A., Yarnia,
M., Ahmadzadeh, V. and Farajzadeh
Memari Tabrizi, N. 2014. Effect
of levels of drought tension and
concentrations of potassium humate on
two hybrids of hybrid corn 604 and 704.
Crop Physiol. J. 7: 25. 105-118. (In Persian)

12.Fathi, M.A., Gabr, M.A. and El Shall,
A, 2010. Effect of humic acid
treatments on 'Canino' apricot growth,
yield and fruit quality. New York Sci. J.
3:109-115.

13.Fernandez-Escobar, R., Benlloch, M.,
Barranco, D., Duefias, A. and Ganan,
J.A. 1996. Response of olive trees to
folk application of humic substances
extracted from leonardite. Sci. Hort.
66: 191-200.

14 Fernandez-Escobar, R. 2004a. Fertilizacion.
In: El cultivo del olivo (Barranco D.,
Fernandez-Escobar R. and Rallo L.,
Ed. Mundi-Prensa, Madrid, Spain.
Pp: 287-320.

15.Fernandez-Escobar, R., Benlloch, M.,
Herrera, E. and Garcia-Novelo, J.M.
2004b. Effect of traditional and slow-
release N fertilizers on growth of olive
nursery plants and N losses by leaching.
Sci. Hort. 101: 39-49.

16.Fernandez-Escobar, R., Beltran, G.,
Sanchez-Zamora, M.A., Garcia-Novelo,
J., Aguilera, M.P. and Uceda, M.
2006. Olive oil quality decreases with
nitrogen over-fertilization. Sci. Hort.
41:1.215-2109.

17.Furneri, P.M., Marino, A., Saija, A.,
Uccella, N. and Bisignano, G. 2002. /n
vitro antimycoplasmal activity of
oleuropein. Int. J. Antimicrob. Agents.
20: 293-296.

18.Gimenez, C., Diaz, E., Rosado, F.,
Garcia-Ferrer, A., Sanchez, M., Parra,
M.A., Diaz, M. and Pena, P. 2001.
Characterization of current management
practices with high risk of nitrate
contamination in agricultural areas of
southern Spain. Acta Hort. 563: 73-80.

19.Golmouhammadi, M. 2005. Effect of
harvest management and  boron
utilization on olive yield and biennial
bearing. 4™ Congress of Iranian Hort.
Sci. Mashhad, Iran. (In Persian)



Oy g 0305 wke Jokte

20.Gonzalez, M., Zarzuelo, A., Gamez,
M.J, Utrilla, M.P., Jimenez, J. and
Osuna, 1. 1992. Hypoglycemic activity
of olive leaf. Planta Med. 58: 513-515.

21.Gonzalez-Garcia, F., Catalina, L.
and sarminto, R. 1976. Aspectos
bioquimicos de la floracion de olive var
Manzanillo en relation con factores
nutritionales. Int. coll. plant nurt, Gent.

22.Hakan, C., Vahap Katkat, A., Bulent
Asik, B. and Turan, M.A. 2011. Effect
of foliar applied humic acid to dry
weight and mineral nutrient uptake of
maize under calcareous soil conditions
communications. Soil Sci. Plant Anal.
42:1.29-38.

23.Haukioja, E., Ossipov, V., Koricheva, J.,
Honkanen, T., Larsson, S. and Lempa,
K. 1998. Biosynthetic origin of carbon-
based secondary compounds: cause of
variable responses of woody plants to
fertilization? Chem. 8: 133-139.

24 Hayes, J.E., Allen, P., Brunton, N.,
Ogrady, M.N. and Kerry, J.P. 2010.
Phenolic composition and in vitro
antioxidant capacity of four commercial
phytochemical products: Olive leaf
extract (Olea europaea L.), lutein,
sesamol and ellagicacid. Food Chem.
Pp: 948-955.

25.IRMO. 2012. Islamic, Republic of Iran
Meterological Organization Climatology
Methodes, http/www.irmo.ir.

26.Jasmi, K.H., Karduny, F. and Behdani,
M. 2009. Evaluation of the use of
fertilizers and its impact on the
performance of farms. Congress s
challenges fertilizer, fertilizer half a
century. Tehran Olympic Hotel. 10-12
March.

27.Jemai, H., Bouaziz, M., Fki, 1., El-Feki,
A. and Sayadi, S. 2008. Hypolipidimic
and antioxidant activities of oleuropein
and its hydrolysis derivative-rich
extracts from Chemlali olive leaves.
Chem-Biol Interact. 176: 88-98.

28.Jones, C.G. and Hartley, S.E. 1999. A
protein competition model of phenolic
allocation. Oikos 86: 27-44.

29.Kainulainen, P., Utriainen, 1.,
Holopainen, J.K., Oksanen, J.A.R.I. and
Holopainen, T. 2000. Influence of

Y40

elevated ozone and limited N
availability on conifer seedlings in an
open-air fumigation system: effects on
growth nutrient content mycorrhiza
needle  ultrastructure  starch  and
secondary compounds. Glob Change
Biol. 6: 345-355.

30.Kaya, M., Atak, M., Khawar, K.M.,
Ciftci, C.Y. and Ozcan, S. 2005. Effect
of presowing seed treatment with Zinc
and foliar spray of humic acids on yield
of common bean (Phaseolus vulgaris
L.). Inter. J. Agric. Biol. 6: 875-878.

31.Khatamian, N., Nabavi Kalat, M. and
Bakhsh Kalarestaghi, K. 2011. Effects
of humic acid on morphological
characteristics and grain yield of triticale
cv. Javanilu. The first national
conference on new issues in agriculture,

Islamic Azad University, Sabzevar
Branch. (In Persian)
32.Khayyal, M.T., El-Ghazaly, M.A.,

Abdallah, D.M., Nassar, N.N., Okpanyi,
S.N. and Kreuter, M.H. 2002. Blood
pressure lowering effect of an olive leaf
extract (Olea europaea) in L-NAME
induced hypertension in rats. Arznem
Forsch. 52: 797-802.

33 Kiritsakis, K., Kontominas, M.G.,
Kontogiorgis, C., Hadjipavlou-Litina,
D., Moustakas, A. and Kiritsakis, A.
2010. Composition and antioxidant
activity of olive leaf extracts from greek
olive cultivars. J. Am. Oil Chem. Soc.
87:369-376.

34.Le Floch, F., Tena, M.T., Rios, A. and
Yalcarcel, M. 1998. Supercritical fluid
extraction of phenol compounds from
olive leaves. Talanta. 46: 1123-1130.

35.Lobartini, J.C., Tan, K.H. and Pape,
C. 1998. Dissolution of aluminum and
iron phosphate byhumic acids. v. 29
(5/6) Commun. Soil Sci. Plant Anal.
Pp: 535-544.

36.Lopez-Granados, F., Jurado-Exposito,
M., Alamo, S. and Garcia-Torres, L.
2004. Leaf nutrient spatial variability
and site-specific fertilization —maps
within olive (Olea europaca L.)
orchards. Eur. J. Agron. 21: 209-222.



WA (1) ko (V) s (ALS S5 (slasirg iy & puld

37.Lo Scalzo, R., Scarpati, M.L.,
Verzengnassi, B. and Vita, G. 1994.
Olea europaea chemical repellent to
Dacus oleae females. J. Chem. Ecol.
20: 1813-1823.

38.Mackowiak, C.L., Grossl, P.R.
and Bugbee, B.G. 2001. Beneficial
effects of humic acid on micronutrient
availability to wheat. Soil Sci. Soc. Am.
J. 65: 1750-1744.

39.Malakouti, M.J. and Tabatabaei, S.J.
2001. Innovative approach to balanced
nutrition of fruit trees. Agric. Educ.
Publ., Tehran. 191-200. (In Persian)

40.Malik, N.S.A. and Bradford, J.M. 2006.
Changes in oleuropein levels during
differentiation and development of floral
buds in ‘Arbequina’ olives. Sci. Hort.
110: 274-278.

41.Mato, M.C., Olmedo, M.G. and Mendez,
I. 1972. Inhibition of indoleacetic acid
oxidase by soil humic acids fractionated

in Sephadex. Soil Biol. Biochem.
4: 469-473.

42 Mayhew, L. 2004. Humic acid
substances in biological agriculture.
Eco. Agric. 34: 82.

43 Mohammadipour, E., Golchin, A.,
Mohammadi, J., Negahdar, N. and

Zarchini, M. 2012. Effect of humic acid
on yield and quality of marigold
(Calendula officinalis L.). Ann. Biol.
Res. 3: 5095-5098.

44 Nardi, S., Pizzeghello, D., Muscolo, A. and
Vianello, A. 2002. Physiological effects of
humic substances on higher plants. Soil
Biol. Biochem. 34: 1527-1536.

45.Nasoti Miandoab, R., Samawat, S. and
Tehrani, M.M. 2010. Properties of
humic acid fertilizer on plant and soil.
Agric. Food. 101: 55-53.

46.Natesan, R., Kandasamy, S.,
Thiyageshwari, S. and Boopathy, P.M.
2007. Influence of lignite humic acid on
the micronutrient availability and yield
of blackgram in an alfisol. Sci. World J.
7: 1198-1206.

47 Noori, O., Taheri, M., Tokasi, M. and
Gholiyan, A. 2015. Evaluation of tarom
olive orchards nutritional status using
the deviation from optimum percentage
method (DOP). J. Soil Manage. Sust.
Prod. 5: 1. 79-95. (In Persian)

a1

48.0mar, S.H. 2010. Oleuropein in olive
and its pharmacological effects. Sci.
Pharm. 78: 154-133.

49.0rtega-Garcia, F. and Peragon, .
2009. The response of phenylalanine
ammonia-lyase polyphenol oxidase and
phenols to cold stress in the olive tree
(Olea europaea L. cv Picual). J. Sci.
Food Agric. 89: 1565-1573.

50.0wen, R.W., Giacosa, A., Hull, W.E.,
Haubner, R., Spiegelhalder, B. and
Bartsch, H. 2000. The antioxidant/
anticancer  potential of  phenolic
compounds isolated from olive oil. Eur.
J. Cancer. 36: 1235-1247.

51.0zdamar Unlu, H., Unlu, H., Karakurt,
Y. and Padem, H. 2011. Changes in fruit
yield and quality in response to foliar and
soil humic acid application in cucumber.
Sci. Res. Essays. 6: 2800-2803.

52.Petridis, A., Therios, I., Samouris, G.
and Tananaki, C. 2012. Salinity-induced
changes in phenolic compounds in
leaves and roots of four olive cultivars
(Olea  europaea L.) and their
relationship to antioxidant activity.
Environ. Exp. Bot. 79: 37-43.

53.Petti, S. and Scully, C. 2009.
Polyphenols, oral health and disease:
A review. J. Dent. 37: 413-423.

54.Puspita Sari, A., Triadiati, T. and
Ratnadewi, D. 2017. Effects of shading
and fertilizer on the growth and
antioxidant content of olives (Olea
europaea L.). Pertanika J. Trop. Agric.
Sci. 40: 2. 269-278.

55.Rahii, A., Davvodi Fard, M., Azizi, F.

and Habiby, D. 2012. Effects of
different amounts of humic aacid and
response curves in the Dactylis
glomerata. Agric. Plant Breed. .
8:3.15-28.

56.Roozbahani, A., Ghorbani, S., Mirzaii,
M.M. and Ouroj Nia, S. 2013. The effect
of soil application of humic acid and
fluvic acid on yield and yield component
of barley (Hurdeum vulgare L.). .
Agron Plant Breed. 9: 2. 25-33.
(In Persian)

57 Rufat, J., Villar, JM., Pascual, M.,
Falguera, V. and Arbones, A. 2014.
Productive and vegetative response to



Oy g 0305 wke Jokte

different irrigation and fertilization
strategies of an Arbequina olive orchard
grown under super-intensive conditions.
Agric Water Manag. 144: 33-41.

58.Samavat, S. and Malakouti, M.
2005. The necessity of using organic
acids to increase the quantity and quality
of agricultural products. Tech. 1.,
No. 463. Sana publications, Tehran,
Iran. (In Persian)

59.Sanchez Sanchez, A., Sanchez Anderu,
J., Juarez, M., Jorda, J. and Bermudez,
D. 2002. Humic substances and amino
acid improve effectiveness of Chelate
FeEDDHA in lemons trees. J. Plant
Nutr. 25: 11. 2433-2442.

60.SAS Institute. 2002. SAS/STAT user’s
Guide, Release G. 12. SAS Institute
Cary. North Carolina. USA.

61.Shehata, S.A., Gharib, A.A., El-Mogy,
M.M., Abdel-Gawad, K.F. and Shalaby,
E.A. 2011. Influence of compost, amino
and humic acids on the growth, yield
and chemical parameters of strawberries.
J. Med. Plant Res. 5: 2304-2308.

62.Sidari, M., Ronzello, G., Vecchio, G.
and Muscolo, A. 2008. Influence
of slope aspects on soil chemical
and biochemical properties in a Pinus
laricio forest ecosystem of Aspromonte
(Southern Italy). Eur. J. Soil Biol.
44:364-372.

63.Soyergin, S., Moltay, I., Genc, C., Fidan,
A.E. and Sutcu, A.R. 2002. Nutrient
status of olives grown in the Marmora
region.  International  Society for
Horticultural Science (ISHS) Acta Hort.
586: 381-383.

64.Taheri, M. and Malakouti, M. 2000.
Necessity of optimization use of
fertilizers to increase the yield and
quality of the olives. Tech. Publ. No. 66.
Karaj, Iran. (In Persian)

65.Talhaoui, N., Taamalli, A., Mara
Gomez-Caravaca, A., Fernandez-
Gutierrez, A. and Segura-Carretero,
A. 2015. Phenolic compounds in
olive leaves: Analytical determination,
biotic and abiotic influence, and
health benefits. Food Res. Int. Pp: 1-64.

yay

66.Tartoura, K.A. 2010. Alleviation of
oxidative-stress induced by drought
through application of compost in wheat
(Triticum aestivum L.) plants. Am.
Eurasian J. Agric. Environ. Sci.
9:2.208-216.

67.Tekaya, M., El-Gharbi, S., Mechri, B.,
Chehab, H., Bchir, A., Chraief, I,
Ayachi, M., Boujnah, D., Attia, F. and
Hammami, M. 2016. Improving
performance of olive trees by the
enhancement of key physiological
parameters of olive leaves in response to
foliar fertilization. Acta Physiol. Plant.
38:101. 1-12.

68.Tombesi, A., Michalakis, N. and Pastor,
M. 1996. Recommendation of the
working group on olive farming
production techniques and productivity.
Olivae. 63: 38-51.

69.Tripoli, E., Giammanco, M., Tabacchi,
G., Di Majo, D., Giammanco, S. and
La Guardia, M. 2005. The phenolic
compounds of olive oil: structure,
biological activity and beneficial effects
on human health. Nutr. Res. Rev.
18: 98-112.

70.Turan, M.A., Asik, B.B., Katkat, A.V.
and Celik, H. 2011. The effects of
soil-applied humic substances to the
dry weight and mineral nutrient uptake
of maize plants under soil salinity
conditions. Not Bot Horti Agrobot Cluj
Napoca. 39: 171-177.

71.Uccella, N. 2001. Olive biophenols:
biomolecular characterization, distribution
and phytolexin histochemical localization
in the drupes. Trends Food Sci. Technol.
11: 315-327.

72.Vaughan, D. and Linehan, D. 1976. The
growth of wheat plants in humic acid
solutions under axenic conditions. Plant
Soil. 44: 445-449.

73.Visioli, F. and Galli, C. 2001.
Antiatherogenic components of olive oil.
Curr. Atheroscler Rep. 3: 64-67.

74.Visioli, F., Poli, A. and Galli, C.
2002. Antioxidant and other biological
activities of phenols from olives and
olive oil. Med. Res. Rev. 22: 65-75.



WA (1) ko (V) s (ALS S5 (slasirg iy & puld

75.Wahing, I.LW., Van Houba, V.J.G. and 76.Zarzuelo, A., Duarte, J., Jimenez,
Van der lee, J.J. 1989. Soil and plant M. and Utrilla, P. 1991. Vasodilator
analysis, a series of syllabi. Part 7, effect of olive leaf. Planta Med.
plant analysis procedure. Wageningen 57:417-419.

Agriculture University.

YaA



