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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° | . .
No biological fertilizer E
65° 34.30° 44,517 o S Vf 3
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61.28% 33.60° 40.93° St skl g
Thiobaciluus+ Nitrocara -,_%
*% *% *% Gl gne Ch‘w
Significant level
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Control
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Zn 2/1000
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Significant level

Means followed by the same letters in each column are not significantly different by Duncan’s test.
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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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Figure 2. Theinteraction of micronutrient and biological fertilizer foliar application
on canola oil percent

2 53 2T 5555 ¢l 5 OB e slas 4 by o 65
FA 5l Aals e 4 S 45 590 0 8 4/1Y Uslae
(F Jsder) Sl ol o |y (s leo 3

WS ST D) 98 55 S5y 3528 ey kS 4
5 Llg s o (ot Ui o sy s, sl
Jﬁé)}fgﬂfj);&gaﬁ-})J}J'uda;:l.ljdl.mﬂa
Jo 2 S 55 25 Sl g Ll 0T 36
il ol G e ol 28 4 G5 Shas
o e (5 a5 5 G 3355 e 1 e
o e 3l a5 53 08 VAT LSy ST 5, Ses
2T 5635 pls o pme 5 IS5 5 ol e sl
3 G 0SS 5 Shas o 2aS 5 s ol Sl58 55 Y
uy‘:—é&ji)jﬁji;d)@c&)w
(F Jis)

,Leb! (voyv) Ebrahimian and Baibordi
58 oS 055 65 5 AT 2l LA il
SLaphsl 33 55 ol 45 3L 5 s 0ls KT L

.;ﬁolj‘..zn\}b:,gkﬁ)’-’}ré—fb.u‘i‘iﬁJ

03555 E555 dom e 2255 b Oy &85 b 0les
s s S s gy (6l e il 8l ey
&30 2 esdle 05570 (el S 0L (Ty' s
SAL S G b 51 858 ol gladss 5L
S e J1B 3l e 113 Eel ¢ gl 55
035 il il 1y gy (6l amn 5 odih oo (Sladn
;51 .(Ghorbani nasrabadi et al., 2001) .
AIPID bz ped gl Ll 5 0 55 paie S0
S5 U csu 1) ey s o b ol Sl s
(Nasri et al., 2003) ass .
A9y &5 0 ;hos 9 Suomo JHI Do gas (@
g T O Shos

288505 35S ol DI S i
DS 5 75 ol ot e sl 33 e a5 52 &S5 5 Sas
LS s 0,5 M Jolan 655 &5 5 Shae 0y i
05 OIVO Uslan dald Hlag 4y Comad 45 5l DL
T 3550 53 e el il 1y SRl 31 0 i
G 3 e o it 5 Lasdiagyy 3 )8 ol


www.SID.ir

155 duome JES1 Olwogas 9 (o bodT S slowi 03l DI 1 paSilo dulio 1S9
Table 3. Mean comparison of the simple effects of experimental treatments on canola remobilization characteristics
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6.01¢ 9.04¢ 7.26° 1.78° 19.99° 30.78° Fe 2/1000 BT N 3 %
L E
8.84° 13.35° 11.75° 1.60¢ 12.24° 18.85° Zn 4/1000 BITRTS SUTY 32 g
k\') . —_—
7.28° 11.91° 10.20° 1.70° 14.45¢ 23.65¢ Fe 4/1000 BETSTS SO ] =
9.39% 15.34? 13.8° 1.53¢ 10.34' 16.76' Zn + Fe 2/1000 M2 aTHY )
** ** ** * ** ** 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
(we32) 613 3 oo (we2) 613 4 (P5) (P5) B3 (555 p55) & sl
ingrainyield efficiency tograin ripening stage flowering stage (gr/plant)
(%) (%) () (o) 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" ZnxC, 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%¢ 6.62'¢ 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 oaTx s ;O 5

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

23.26 14.59 9.59% 11,2249 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 9.13M 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
cclit?), iron chelate (2 and 4 cclit™) and combined zinc and iron fertilizers (2 cc.lit?)) and the
second factor was application of biofertilizersin 3 levels (seed inoculation with Thiobacillus with
Sulfur Bentonite, Nitrocara + Thiobacillus Sulfur Bentonite and control). The canola (cv.
Hyolad01) 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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