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Table2. M ean comparison of the simple effects of experimental treatments on canola quality traits
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Seed Fe content(mg/kg) Seed Zn content(mg/kg) Oil percent Treatments
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55.86" 32.48° 38.35° o .
No biological fertilizer E
65° 34.30° 44,517 o S Vf 3
Thiobacillus 10 T
61.28% 33.60° 40,93 St skl g
Thiobaciluus+ Nitrocara -,_%
*% *% *% Gl gne Ch‘w
Significant level
"
44.88° 30.09° 34.18° -
Control
4337° 34.41% 40,64 Ao 0¥ s
Zn 2/1000
67.07° 29.01° 30.66° At it 5
Fe 2/1000 ~ S
N 3
44.64° 44.38° 43.96° A2 45
Zn 4/1000 9 é
38 55 F T
90.31° 28.70° 42.81% e
Fe 4/1000
62.10° 33.20% 45° 50T AT )
Zn+ Fe 2/1000
*% Kk *k Sols gna C““”
Significant level

Means followed by the same letters in each column are not significantly different by Duncan’s test.

**: gignificant in 0.01 levdl.
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Figure 1. Theinteraction of micronutrient and biological fertilizer foliar application on
canola seed Fe content (Control: No micronutrient application, Zn, & Zn,: Zn 2/1000
and 4/1000 respectively and Fe, & Fe,: Fe€2/1000 and 4/1000 respectively)
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Table 3. Mean comparison of the simple effects of experimental treatments on canola remobilization characteristics

e (e T ) v g e R gy

i 5N
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G99 S 3 o RO 50 ey 3 Suxe JUs! &5 4 Bl &18 8 ;Khos 53 oo
(‘_\is_e 39 ff) () () (v»_a)_o) _ (2 33) (Ao 33) Treatments
Individual yield  Stem dry weight ~ Stem dry weight Remobilization  Remobilization ~ Remobilization
(gr/plant) at flowering stage  at ripening stage (%) efficiency tograin ratioin grain yield
(gr) (9r) (%) (%)
5.92° 9.46° 7.63° 1.83 20.97% 33.29% No biological fertilizer aals -
N
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Az
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** ** ** * ** ** Significant level Solagne o

Means followed by the same letters in each column are not significantly different by Duncan’s test. I Sl 0503 el Ly (b ime Ml O g 53 S 2t U3 S L sltel]
**: gignificant in 0.01 level. Ao s3 ) Jlezl o 53 s me **
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Table 4. Mean comparison of the interaction effects of experimental treatments on canola remobilization characteristics

28 8uome JUH! pgw  43lo ddome JGHI o7 30 Ble e 039 39 Bl &S 039

- ~ g T Chos
(w0 0) 418 & oz (we3) 61 4 (P5) &z (P5) PO (33 33 p57) b
Remobilization ratio ~ Remobilization Stem dry weight at ~ Stem dry weight at Indivi.dual ield Treatments
ingrainyield efficiency tograin ripening stage flowering stage (or/ Ian¥)
(%) (%) (h) (ar) o

54.24a 34.36% 413 6.29 3.98¢ C,xC, dals x dals
32.20e 23.22° 6.10 7.95 5.73" Zn,xC, Y 6% als
40.65° 24.22° 5.94' 7.84 467 Fe,xC, Y T x dals
24.37" 14.21" 9.98¢ 11.64% 6.78' ZnyxC, F sy x dals

27.61' 16.49 9.26'¢ 11.09%¢ 6.6219 Fe,xC, F oAl x dals "

20.65 13.31" 10.39% 11.98% 7.72% Zn+FexC, Yot Y oaTx sl 5

37.60° 26.64° 5.41' 7.37 5,221 C,xThio KNEP 2

o

22.17 18.17° 7.53" 92" 7.54% Zn,xThio Yexss W O

- -

27.42° 18.90' 7.27" 8.97" 6.18" Fe,xThio Y T x 45 ;O 5

17.47° 12.66" 11.14% 12.76™ 9.25° ZnyxThio Funxs % =

23.26 14.59 9.59% 11.22%¢ 7.04% Fe,xThio FoaTx s % ke

15.78° 8.85 15.452 16.95° 9.5° Zn,+Fe,xThio Yoot Y T x 55 ?;,

. . X (e}

34.31¢ 24.02¢ 6.05 7.97 5.58" C,xThioxNitro dald X 525X o5 g
17.70" 14.77 9.131 10.72' 8.94° Zn,xThioxNitro Y Sy % 5% 43
24.27 16.84" 8.58¢ 10.32¢ 7.16de Fe,xThioxNitro Y AT X g% 43
14.71° 9.85p 14.13° 15.67° 10.49% Zn,xThioxNitro F s X 585 55
20.09™ 12.26° 11.77° 13.42° 8.19° Fe,xThio F oAl X 5% 45
13.85" 8.86" 15,572 17.08? 10.932 ZnA+FexThioxNitro Y s+ Y oAl x 5% 55

I STl O ga3T bl (613 stae OVt O 52 a3 S 2k U3 2 L sluted
Means followed by the same letters in each column are not significantly different by Duncan’s test.
(Cy: no micronutrient fertilizer, C,: no biologicd fertilizer, Zn, & Zn,: Zn 2/1000 and 4/1000 respectively and Fe, & Fe;: Fe 2/1000 and 4/1000 respectively, Thio: Thiobacillus and Nitro: Nitrocara)
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Abstract
Background and Objectives
Qil crops could be considered as a valuable resource for providing the plant oil for cooking.
Canolais one of the main oil crops the third oil crop after soybean and oil pam. The macro and
micro nutrients have an important role in plant nutrition. The biological fertilizer could be
effective in sustaining agriculture program. Material remobilization is an important process in
transporting the nutrition from leaf and stem to grains. The nitrogen fertilizer increases wheat
grain yield, Nitrogen and phosphorus uptake, grain protein, zinc and iron. Application of nitrogen
fertilizer improves the canola biological yield and stem dry weight at flowering stage. The main
goal of this research was the comparison of the micro and macronutrients and biological fertilizer
on some qualitative characteristics and remobilization of Rapeseed (BrassicanapusL.)
Material and Methods
In order to evaluate the effect of biological fertilizers and micronutrients on some qualititive traits
and remobilization of rapeseed (Brassica napus (L.) var. Hyola 401), an experiment was
conducted in the Research Station of Shahid Chamran University of Ahvaz, Iran in 2012-13. The
experimental design was factorial based on randomized complete blocks design with three
replications. The treatments were microelements in six levels (control, zinc sulfate (2 and 4
cclith), iron chelate (2 and 4 cc.lit™) and combined zinc and iron fertilizers (2 cc.lit?)) and the
second factor was application of biofertilizersin 3 levels (seed inocul ation with Thiobacillus with
Sulfur Bentonite, Nitrocara + Thiobacillus Sulfur Bentonite and control). The canola (cv.
Hyola401) was seeded on 13 Nov. 2013 and harvested on 21 Apr. 2014. Each plot size was 7.2
m? consisting of 5 rows of canola plants. Foliar application of zinc sulphate and iron was done at
2 %4 /1000 concentration in stem elongation and flowering stages.
Results
Due to the interaction of biological fertilizer and micronutrient elements, the highest plant
individual yield (10/62 g/m?) and the lowest remobilization efficiency(13.85%) were achieved
from Nitrocara + Thiobacillus bacteria with combined zinc and iron (2cc.lit™). The highest oil
percent (48.47%) was also revealed at Thiobacillus bacteria with combined zinc and iron (2cc.lit”
1), While the lowest oil percent (31%) was obtained at control treatment.
Discussions
Finally, the results of this study revealed that the canola seeds inocul ated with bio-fertilizers and
with foliar application of micro-nutrients reduced consumption of chemical fertilizers such as
nitrogen fertilizers can be useful in improving the quantitative and qualitative characteristics of
oil varieties of canola. Also, the highest individual plant yield was obtained by application of
Thiobacillus+ Nitrocaraand Zinc + iron application. The results suggested that the microelements
not onlt increased the grain zinc and iron content (36-41%), but also improved economical yield
and grain oil contents.

Keywords. Protein, Sustain photosynthesis, Inoculate, Oil, Micronutrient el ements, Sulfur.
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