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ABSTRACT

In order to evaluate the effect of foliar agplication of iron chelate and nano- chelate on rapeseed oil profile
(Brassica napus), a factorial experiment based on randomized complete block design with three replications
and seven treatments was conducted in 2018. studied Factors included different concentrations of iron in
the forms of chelate and nano- chelate at seven levels (distilled water (control), one, two and three grams
per liter of iron chelate and one, two and three grams fper liter of nano-iron chelate) and time of foliar
application at two levels (vegetative and beginning of flowering stages). The results showed that oil
percentage was affected by the application of iron fertilizer with different concentrations (iron chelate and
nano- chelate) and its consumption time, except for the 1 g.L* iron chelate fertilizer, which the time of
fertilizer application did not affect the percentage of rapeseed oil. Application of 1 g.L™* iron chelate in the
vegetative growth stage and also the beginning of flowering (delayed foliar sprgylng) were the superior
treatment to increase the percentage of rapeseed oil, so that it increased 77% and 75% of the oil content
compared to the control treatment, respectively. The highest amount of cis-9-oleic acid was observed with
the application of 1 and 2 g.L™! iron chelate in the vegetative stage (54.3% and 35.4% increase compared
to the control). The superior treatments increasing the amount of linoleic acid were 2 and 1 g.L™ iron chelate
in the vegetative growth stage (11.62 and 12.55% increase compared to the control, respectively).
Application of 2 g.L - nano-iron chelate in the vegetative growth stage and 3 g.L"* nano-iron chelate in the
beginning of flowering (with 5.3 and 4.5% increase compared with the control, respectively) produced the
highest amount of palmitic acid. According to the results, to increase the unsaturated fatty acids such as
oleic and linoleic acids, foliar application of iron fertilizer in the form of chelate in the vegetative stage is
recommended.
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Table 1- Physicochemical properties of the experimental soil site

Soil texture Sand Silt Clay H O.M. Fe N P K
(%) %) (%) P (dsim’ (%) (mgrkg) (%) (mglkg)  (mglkg)
Clay 14 35 38 7.5 0.75 13 15 0.14 13 360
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of foliar application. Table 2. Variance analysis of canola oil and fatty acids affected by foliar application of iron chelate and nan chelate and time
Mean Squares

S.0.vV d.f Qil cis-9-olaic Linoleic  Palmitic Stearic Arachidic  Linolelaidic ~ Heptacosanoic Myristoleic cis-11-
acid acid acid acid acid acid acid Muyristic acid Linolenic acid acid eicosanoic acid
Block 2 18.83™ 3.06™ 0.02" 0.02" 0.0005™ 0.67™ 2.02™ 0.02" 0.0002™ 0.002™ 0.00001" 0.00000002"
Foliar spraying (F) 6  294.71**  771.41** 48.81** 5.76**  1.1614**  129.45**  3368.29** 29.51** 0.6443** 1.224** 0.15276** 0.00007202**
Time of foliar 1 96.34**  3017.18**  182.96** 22.50** 0.1613**  18.56** 49.57** 1.03** 0.0003ns 1.379** 0.15276** 0.00007202**
spraying (T)
FT 6 50.37** 848.60** 49.65** 9.68**  0.1682**  20.23** 1335.77** 1.03** 0.0001ns 1.223** 0.15276** 0.00007202**
Error 26 12.33 0.93 0.11 0.04 0.0003 0.40 3.60 0.02 0.0001 0.002 0.00001 0.00000002
(HCV 8.80 10.58 15.23 5.91 741 451 3.83 14.34 7.38 23.66 4.35 11.78
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Figure 1. Interaction effects of foliar application of different concentrations of iron chelate and nano chelate and foliar application time on canola oil percentage. Similar
letters indicate non significant differences at 1% of probability level).
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Figure 2. Chromatograms of different treatments. A-e :control chromatogram, 1 g/L iron chelate at the
flowering stage, 1 g/L nano-iron chelate at the flowering stage, 1 g/L iron chelate at the vegetative stage,

and 1 g/L nano-iron chelate at the vegetative stage, respectively.
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Table 3. Mean comparison of canola fatty acids affected by interaction of iron foliar application and time of application

. . . . . cis-11-
Treatments OICeIif:—g\(—:id L'Z;'glc Pa;(r:?(ljtlc S;ece:glc Argchidic Linqlelaidic Hepte}cosanoic Lin_olenic Lin_olenic Myr_istoleic Myri_stic eicosa_moic

%) %) (%) %) acid (%) acid (%) acid (%) acid (%)  acid (%) acid (%) acid ?;l:)j
2 o Distilled water 1.16° 0.00° 3.76° 1.155° 16.16¢ 5.95 71.16° 0.129° 0.129° 0.000° 0.000¢ 0.000°
o8 1 g iron chelate 49.132 11.62° 1.40¢ 0.000¢ 5.449 0.00° 0.82f 0.000¢ 0.000¢ 0.000° 0.000¢ 0.000°
> 2 g iron chelate 49.352 12.55° 2.64¢ 0.883° 5.449 0.00° 22.18¢ 2.408° 2.408° 0.000° 0.000° 0.000°
52 3 g iron chelate 23.5° 5.44¢ 4,12 0.000¢ 10.31f 2.20° 24.30% 0.000¢ 0.000¢ 0.000° 0.000¢ 0.000°
; £ 1 g iron nano-chelate 0.00° 0.00¢ 0.00f 0.000¢ 16.87% 0.00° 76.65° 0.000¢ 0.000¢ 0.000° 0.000¢ 0.000°
= g 2 g iron nano-chelate 0.00° 0.00¢ 5.74 0.000° 20.782 0.00° 68.29 0.000° 0.000° 0.000° 0.000° 0.000°
L 3 g iron nano-chelate 0.00° 0.00¢ 0.00f 0.000¢ 19.12° 0.00° 75.822 0.000¢ 0.000¢ 0.000° 0.000¢ 0.000°
® o Distilled water 1.55¢ 0.00¢ 3.76° 1.155° 16.16¢ 5.95 71.16° 0.000¢ 0.000¢ 0.000° 0.870° 0.000°
22 1 g iron chelate 0.00° 0.00¢ 3.84b° 0.000° 10.641 0.00° 25.40¢ 0.000° 0.000° 0.000° 0.000° 0.000°
> ‘g 2 g iron chelate 0.00° 0.00¢ 3.79° 0.000¢ 10.27° 0.00° 24.70% 0.000¢ 0.000¢ 0.000° 0.000¢ 0.000°
s .£ 3 g iron chelate 0.00° 0.15¢ 3.72° 0.000¢ 14.97¢ 0.00° 70.55% 0.000¢ 0.000¢ 0.844% 0.000¢ 0.000°
; g 1 g iron nano-chelate 0.82° 0.00¢ 3.60° 0.016° 17.59° 0.00° 67.63° 0.000° 0.000° 0.000° 0.018 0.0182
T2 2 g iron nano-chelate 1.59¢ 0.00¢ 3.76° 0.000¢ 16.71 0.00° 69.58 0.000¢ 0.000¢ 0.000° 0.000¢ 0.000°
L 3 g iron nano-chelate 0.53° 0.24¢ 5.42 0.000¢ 17.08% 0.00° 25.39¢ 0.000¢ 0.000¢ 0.000° 0.020° 0.000°

Wl s 0 S Jlazl maw jo ) (g)ls cime gl (g o 10 S e By )l s Sl
Means with the same letter(s) in the same column are not significantly different at the 1 % of probability level.
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(Govarts & Lemey, 2000; Daniel et al., 2001)
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Moller & Schierholt, <ol osel Cows 4y oliin
=l L a5 (2002; Abdul & Fayyazul, 2006)
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.9,.5 s ,1,82006; Javidfar et al., 2007
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Table 4. Correlation coefficients between studied traits.

Traits A B C D E F G H J K L M
A 1.00

B 0.22 1.00

C 0.22 0.99** 1.00

D -0.11 -0.24 -0.24 1.00

E -0.40** 0.16 0.16 0.06 1.00

F -0.43** -0.81** -0.81** 0.15 -0.10 1.00

G -0.43** -0.67** -0.67** -0.12 0.16 0.83** 1.00

H -0.41** -0.12 -0.14 -0.16 0.81** 0.12 0.26 1.00

J -0.15 0.63** 0.67** -0.10 0.44** -0.51** -0.28 -0.10 1.00

K 0.36* -0.15 -0.13 0.08 -0.14 0.05 0.22 -0.13 -0.08  1.00

L -0.19 -0.13 -0.14 0.09 0.58** 0.13 0.23 0.65** -0.08 -0.08 1.00

M -0.01 -0.13 -0.14 0.06 -0.13 0.20 0.19 -0.13 -0.08 -0.08 -0.06 1.00

i yau:M gL K JIH G FEDLCBA Gy,> .0il o0 00,0 S5 gz Jlizl o )0 o pixe  (Siwoen [Kilo o 5y e
ol S5Vt Sl Sl el (Sl sl (Sepally sl Sty sl (Sl dsl S s (g, S0y Sily

bl oo S50l sl § St o sl (Sl ansl (S o sl (S35l S L
*and **: Significant correlation at 5% and 1% of probability levels, respectively. A, B, C, D, E, F, G, H, J, K, L and M: indicate the

percentage of oil, cis-9-oleic acid, linoleic acid, palmitic acid, stearic acid, arachidic acid, linolaic acid, heptacosanoic acid, myristic
acid, linolenic acid, myristolic acid and eicosanoic acid, respectively.
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