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Study Effect of Potassium, Zinc and Boron foliar application on fatty acid
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ABSTRACT

This study was carried out to investigate the effect of foliar spraying of Potassium, Boron and Zinc on the fatty acid
composition of the fruit of three olive, “Caillet”, “Koroneiki” and “Mission” in the olive orchard of of Shahid
Chamran University of Ahvaz in 2016. The research was performed in a factorial experiment based on a
randomized complete blocks design with three replications. Spray treatments were included T, (Distilled
water as control), T (1000 mg/l potassium sulfate + 1000 mg/I boric acid + 1000 mg/l zinc sulfate) and T,
(2000 mg/I potassium sulfate + 2000 mg/l boric acid +2000 mg/l zinc sulfate). The results showed that
there was a significant difference between the foliar treatments in terms of oleic acid, palmitic acid, linoleic acid and
oleic acid to linoleic acid ratio. Also, the fatty acids composition was different in different cultivars and growth
conditions in particular, nutrition during fruit growth had an effect on fatty acids composition, and T2 treatments had
the most positive effect on oil quality improvement compared to other treatments, especially in the “Caillet” variety.
Therefore, under low altitude and high temperature conditions in Ahvaz, foliar spraying during fruit growth can
improve the quality of olive oil by altering the amount of fatty acids by increasing oleic acid and decreasing palmitic
acid.
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Table 1. Physical and chemical properties of experimental soil

Soil depth CEC EC Soil

Organic carbon  Total P (AVA) K(AVA) Zn(AVA) B (AVA)

(cm) (cmolc/kg)  (dSm™) PH  texture N mgkg*
0-30cm 12 264 7.86 Loam 0.39 22.7 167 1.94 0.28
30-60 cm 9 3.98 7.65 Clayloam 0.21 7.6 188 0.74 0.09
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Table 2. Monthly statistics of Ahvaz Meteorological Station in the trial period in 2016
Parameters/Month Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Temperature average (°C) 8.6 14.3 22.7 31.8 34.4 39 38.6 36.2 29.1 23.6
Precipitation (mm) 44 27.4 40.8 0.3 0 0 0 0 0 0
Total evaporate (mm) 84.6 1331 2042 316.5 471 4575 406.5 3317 2373 136
Average RHW (%) 59 53 48 36 23 25 30 27 29 44
Total sunny 2405 2024 2694  308.9 353 348 351 319.3 2755 236.4
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Table 3. ANOVA of the effects cultivar and spraying potassium sulfate, zinc sulfate and boric acid on fatty acids

composition on fruit oil
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Table 4. Interaction effect of cultivar and spraying potassium sulfate, zinc sulfate and boric acid on fatty acid

composition on fruit oil

Fatty acid composition Caillet Koroneiki Mission
%) To T T To T T2 To T T,
Myristic acid (14:00) 0.64® 048  0.70° 0.54%  0.60™  0.52% 050 039  0.40%
Palmitic acid (16:00) 19.66™ 19.11°  18.05 20.82°  19.44  20.06%® 17.62%  16.07" 17.07°
Palmitoleic acid(16:01) 164 221° 2722 1.82°  1.96°  1.84™ 2.68° 3.00°  2.90°
Stearic acid (18:00) 548" 556  504%% 477 534%  4.44% 4.85%% 4840 4 9p¢
Oleic acid (18:01) 5527 57.63° 58.73° 51.92° 54.87% 53.15° 60.45"  63.60*° 62.81°
Linoleic acid (18:02) 12.65° 11.58° 10.19° 14670 13.07° 14.18° 9.26de  7.58"  8.46
Linolenic acid (18:03) 131  1.11° 1.03° 154°  128°  1.69° 1.18° 1.13° 1.22°
Avrachidic acid (20:00) 0.75° 054" 052° 076  060° 077° 0.56° 054 057
Gadoleic acid (20:01) 0.43* 033" 0.33* 0.40°  040*  041° 0.33®  039® 029"
USFAV/SFA ratio 2.69%  2.84%  301% 262°  2.75%®  276% 3.14° 347°  3.40°
Oleic acid/Linoleic acid ratio ~ 4.38%  4.99°  5.78¢ 3549 420" 3750 6.54° 8.42°  7.45°
Saturated fatty acids 26.52° 25.69*° 24.31° 26.89° 25.98° 2579 23.52°  21.84° 22.26°
Polyunsaturated fatty acids 13.96" 12.70°  11.22¢ 16.21* 1435 15.87° 10.43* 871" 968
Monounsaturated fatty acids ~ 57.34°  60.18"  61.77° 54.14" 5723 5540 63.46"  66.98° 66.01°
MUFA/PUFA ratio 411" 475°  551° 3.349 400" 3.499 6.09° 7700 6.82°
Unsaturated fatty acids 71.29°  72.87°  72.99° 70.34° 7158 71.27° 73.89°  75.69°  75.69°
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Figure 1. A) Comparison of the effects of cultivar on fatty acid composition of oil; B) Comparison of the effects of
spraying on fatty acid composition of oil
* Means with the same letters are not significantly different at the 5% probability level in Duncan”s Multiple Range Test

edledy w8 o0 Syl aewl Gl el
aS wols oles (2017) Ehtesham-nia & Zahedi
oS oy pB)l 50 0z sl CedS g oS
ol Slyime 5 3,5 o)l ane Jalge 3G
7 IRl e Sl Sen o5 slales jo oz
e slid Cullow bis jshaie 4 glas gldle
SA%e (M 9y 9,9 el @lae ol alpln
slocdls can o 5 (St slanlp o
pedslie ooyl glacdld e Jsle
Sy iwgd Wl SGalSy g ol ueg S
Slge JUHl 5 B dgp 9 S aeSls oix
Thanaa et al., 2017; ) a,ls laid ¢ (gywgsd

Zivdar et al. «ol> gdow b b calhe o

S YL )8 Ll il jo a5 Woges iyliS (2015)
Sl 5 00,5 o Sl sl e alS o Loo
S5 2 ol St g oS sl 4y O VL
Sl Olyen 2015 Y5 31 5 (slod e
Siham et wgdled; .ail oo jlsal adlaie jo Sl
5 S glalase yo a5 Wis S 5,155 (2016) al.
@ S YL Setlgl sl lie SYL glasl b
Ssdie S5 Foml gl b pS sl
as wals las (2015) Zeinanloo et al. yoowes
9951 (owlol (B85 (555 9, Mg 50 welll g 3,
5 Strally dml Gl s 05y Lo (0505



055 18 aw oz laaswl Judoy 2 55 5 59 ey (S 08 Sl aalllae oISl 5

Sl sl Sl g Sloains lapians 5 (]
34>¢ .(Hernandez et al., 2009) oL (C18:01)
Sl g Sedsl al o 0l e (S
SIS L o Bblie 5 5hise wrse Setlgid
Setgd el s jlade 5 (C18:01) Sl w
Gl o Colys 0 5 o 3938l (C18:02)
Zeinanloo ) sg 1 g Ml uals g oéq, cuisS
Setlgieally dpl i Setlgl apl (et al., 2015
s gyl dae s cude  Siween (C16:01)
o s (C18:01) Syl ] (ymizeads (R=+/ATY)

AT

b Jsloe s lis s o (Tekaya et al., 2013
slo Sty o cuie 36 b 5l Vsl S,
@ bl O gl bad 5 o glal
delge shio 53l 5l Cailos (izen g glidlyd
5o adhie YL b pgara aclusl o
Ssl sl e GBI L 0z Sloden oS5
(C16:00) Sially ol l5ee 2005 5 (C18:01)

88,5 8 g ) 0gue (HE9) CuhsS dgapy o

Son (C18:02) Stlgid ol a4y Syl wnl Ko g i
b 5l g R=+AAT) clls (gl g 9 Cuta O O Jguz) Slio (Ko coyod axg L

L R=—/AAY) Cos (pl (i (Stucon (0 yidn
sanlie (C16:00) Seiealy ol glesl &y ol
balps e 5l Solas ool 5 (0 Jgaz) a8
dawl Gl 5o YU loo ogady weluwl oo
S il g (C18:01) sl ansl glidlpé o>
Sl 0z sl Gl Rl 5 YL sles
(C20:00) Syoil)] ol (C16:00) Sialy
(C18:02) Sty ol o (C18:03) Stdgrd !
s (Zeinanloo et al., 2015) mls L a5 wib oo

Laals cdllas (Ahangar et al., 2011)

(C16:00) Seially donsl b (C18:01) Koty o]
30 5 99 (R==2/AAY) (5,0 cxn 5 b0 Siucon
55 (1999) Stefanoudaki et al. isos cpl onb
Selgl sl b Seelly el (Sten e
el R=—+/YAA) s sine 5 e |, (C18:01)
(C18:01) s Oerel A0y 00,5
L (R=—-/290) (s lo gine MolS 5 ito Siwrod
ol cle a5 wls olas (C18:02) Salgid sl
w3l Joe b Sidgid anal i 4 bgje Sl e
& ysgns 5 FAD2-1 FAD2-2 5l 52lus VY Lo

us‘q)owusﬁ)u)?LngM‘ude)éd:JUaAé)}auLLowab.oa J5A>
Table 5. Correlation coefficients between studied traits on fatty acid composition on Olive fruit oil
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Gaduloec acid (20:01) 1 0728 0591™ 0.629™ -0.643™ 0284 -0.722° 0.550™ 0.315® -0553® 0586 -0.651" 0637 0570° -0.654™
Avrachidic acid (20:00) 1 0901™ 0.791" -0.786" -0.123™ -0.820™ 0.771" 0.222® -0.719° 0.680° -0.793" 0.814™ -0.744" -0.745
Linolenic acid (18:03) 1 0749° -0.729" -0.381™ -0.677° 0.693" -0.002" -0.650® 0535™ -0.727° 0782° -0.680" -0.631"
Linoleic acid (18:02) 1 -0.995" 0.225™ -0.942" 0.987™ 0.485™ -0.984" 0949 -0.996" 0999 -0.989" -0.968"
Oleic acid (18:01) 1 -0.241™ 0933 09837 -0.544™ 09847 -0953" 0999”7 -0.992" 0988" 0.985"
Stearic acid (18:00) 1 -0.385™ 0.266™ 0495 -0.318® 0487 -0.257™ 0.182° -0.292° -0.358™
Palmitoleic acid (16:01) 1 -0.9417 0482 09377 -0.9517 09457 -0.9397 0944 0933”
Palmitic acid (16:00) 1 0504™ -0987" 0970" -0.986" 0982" -0.990" -0.968™
Myristic acid (14:00) 1 0.587" 0.609® -0.542° 0.455™ -0.563° -0.650"
Oleic/ Linoleic 1 0.974" 0986~ -0.976" 0999” 0977
SFA 1 0.960" 0934" -0.967" -0.972"
MUFA 1 -0.993" 0990 0.986"
PUFA 1 -0983" -0959"
MUFA/ PUFA 1 0976"
USFA 1

Sl sire BN 355 5 00,00 5V Jlaiz| mhaws ;o (5,10 S o5 Say NS %
** * ns: Significant at the 1% and 5% of probability levels, and non-significant, respectively.
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