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Response of canola grain and oil yields, oil and protein contents to different levels

of nitrogen and boron fertilizers in Ahvaz region
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Fig.1. Response of canola grain yield to application of boron
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Table 1. Analysis of variance for grain yield, oil yield, grain oil and protein contents.

Sl S
o Mean squares

S.0.V. Sl CL. &a5T am s n.‘.l;;ﬁu— ;PIGJJ}JQLQ-F wly ey Ly wly 5 s 5 Ao s

df. Grain yield Oil yield Grain oil content  Grain protein content
Replication kY 3 0.48** 96316.896** 0.0000563™ 0.0002™
Nitrogen (N) 8334 3 2.25%* 265986.15%* 0.0041** 0.0158**
Boron (B) a¥ 2 0.27%* 53833.112%* 0.0000076 ™ 0.0008 ™
NxB X358 A 6 0.460™ 10170.602 ™ 0.000016™ 0.0002™
Contrast B 4 4 i
linear 1 0.2085* 42747.22* 0.08314™ 0.001534 ™
Error slzal 33 0.03 5841.5112 0.0000112 0.0004
CV (%) () ol i s 5 6.67 6.67 0.45 3.76
* and **: Significant at 5 and 1 % levels of probability, respectively Aoy gt g s ls ok
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OisfpSAS s

ke oy

Tk S e

obe b kS s
g alils ey A s g ,maS 5 o i gyl
( ds)

S n S e RIP s 4 0 0 Rl

J_HJJ 4_;13 Q':::-’J_f.- gfiii}é‘ —Lml)

Sl o iwd g3 3l ga SEalS 4 j3 g 5105 20
9 > 9
UL 1 Lg.ui}_.i.(

LaS) Lk o Sladl

PN oot e Al 03955 3 et 5 a3

41D 995 9 (i gy Moy
s ey 5 S s s Ao 5 O)s 50 sk S
Lo 3 (033 Rl B L Jad) Al
S50 4 eIl I 6 Sl o 4 s 5
oNbe LS 3 055, p S5S &S
ol L sLSa 53 0 m0 p S S

MJJJJ:JJL-}U:.';:{L;U:\T@JJ@;MJJ /

PV

L bl omlps (0 dsdz) g wls 55 59 5

J;.nl_fd._:b Q_'G}J do s LJj}&JWﬁlﬂ!



o ylad ¢

Ol ) pske

;acjla..fgtk;;aab&;u_,y,)u,;,;y”;ﬁu;mu;ﬁu;,;:pww- Jad>

0890584

Table 2. Mean comparison of grain yield, oil yield, and grain oil and protein content as affected by different

levels of nitrogen and boron

s (LS 55 0 S AS) wls s Shae (51 13 0 548 89,5 Shee () 1> s () w1 55
o Grain yield (Kg/ha) Oil yield (Kg/ha) Grain oil content Grain protein
Treatment
(%) content (%)
Nitrogen (Kg/ha) (L 55 o o) B39
150 2148 ¢ 1003.97 ¢ 46.74 a 24.56 ¢
200 2608 b 1175.85b 4513 b 26.63 b
250 2891 a 1256.11 a 4344 c 30.02 a
Boron (Kg/a)  (JUSh 55 p £obs) 5e
0.0 2435b 1093.95b 45.04 a 26.16 a
2.5 2448 b 1101.78 b 4522 a 27.62 a
5.0 2550 b 1147.06 b 45.08 a 2682 a
10.0 2760 a 1239.77 a 45.09 a 27.69 a

..ASJ1J..3_1|:Lr'A.aC.-§L65%I\7:h.-JaJ$J|: B R P I B T A P e g I B R T A T WY
Means, in each column and for each treatment, followed by similar letters are not significantly different at the 5% of

probability level-using Duncan's Multiple Range Test.
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Table 3. Mean comparison of grain and oil yields of canola as affected by different treatments

laylas CJL'S-“J-‘f;JJ_—"’>“5|J=;§J~°-F (JL&-‘J-‘f;y‘.—"’)}}J-‘ﬁ@
Treatments Grain yield (Kg/ha) Oil yield (Kg/ha)
BiN; 2100 g 978.84 fg
BN, 2560 de 1159.99 bed
B|N; 2640 de 1143.02 cde
B)N; 1932 ¢ 90221 ¢g
BN, 2460 e 1119.08 ed
B)N; 2940 ab 1284.06 a
B;N; 2180 fg 1026.33 ef
B:N, 2600 de 1163.20 bed
B3N; 2880 abc 1251.64 abc
BN, 2380 ef 1108.49 ed
B4N, 2800 bed 1265.13 ab
B4N; 3100 a 1345.71 a

..ASJ1J..3_1|:Lr'A.aC.-§L65%I\7:h.-JaJ$J|: B R P I B T A P e g I B R T A T WY
Means, in each column and for each treatment, followed by similar letters are not significantly different at the 5% of

probability level-using Duncan's Multiple Range Test.
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Table 4. Correlation coefficients between grain yield, oil yield, oil and protein contens of canola

Traits Slis 4ils 2 Slas sy 3 Sas Gls s, dls e,
Grain yield Oil yield Grain protein Grain oil

Grain yield ails 3 Slee 1

Oil yield sy 3 Sas 0.988** 1

Grain protein contents «ils 55, 0.602** 0.518** 1

Grain oil contents sls Hea) -0.759%* -0.655%* -0.794** 1

**: Significant at the 1 % levels of probability.

ns: Non-significant

e 32 ch.n.-p Jla ok

Sl ns
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Fig. 2. Grain yield and protein relationship of canola in different levels of nitrogen
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Fig. 3. Relationship between grain yield and protein of canola in different levels of boron
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Fig. 4. Relationship between grain yield and grain oil content in canola in different levels of nitrogen
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Fig. 4. Relationship between grain yield and grain oil content in canola in different levels of boron

Sl 05 g Ao 3 93, Shes Ols dlasly gwy 4 Odeny 059 25 05 p3lie 5 )5 L 555 oa okl
als adaly ool o Gl 1 C}l;.“af;b;;u.; 3 s OF alS (el ioman g ) deo )y Al
( ) JIRE st ok 3 Ses Sl sk )3 ol s
L;.ii;,_ﬂm_ibsj_&l..ﬁug\’l_g(:}k_.u_;si_;g-ra Gls o gy o yd a5 38 g0 dsd Sy . )
Sl e AL o se DI G S 5 8 O YL O 0 ol sl 3 ol sdla s

%J;C_’hhgdgl:j;k:ui:aJ_ﬂﬂbbf}JM_;J ( )":*“""!U,)—};:’_;".Ylfc_}h“J:u“j:‘



o ylad ¢

;J}_p@u_b,ptp@i:suoh.e,;twdxw
S Gl S e LS 058 T e e
gl 03 S Sl (2l 3,50 )l 5 5, g0 il
18355 Calida gl (5 S ST s Sdas (S
|HS™ gadls ) 5 x5 9 03, SNhas Ols (gatail
23 il 3, e b sl I 5 Sl Sl
(b sls > Sas &5 )3 5) 5 Shas YL - o
AV RO s = gl Ole 0L 5 sl
S Ladly cpl ks 0dys @13 g 1 9 gy e pd
Gails s Sae U dblie j3 Sl (San &7 das
38Nas 1 fhe sla e 5 Laeslg S5 &) 5L
055 s e e basS I J1wls o Lol b
L bl Sl i (o105 SLaST a8 5 Sas”
AL ol s Nes

References

'LT:J:}J 6Lh 4_;13;_;{48_.4};. ;‘S.J_;'Jé'ki-’l’-.‘-:"".)'r ‘(-SJ““"!:

Ol ) pske

Ol adasly o 0355 51 e mazmsn 53 ( )
o3 AV P Sl s ey 5 S 0 SNes
ey ol 2
als s, Mae Al ekias DL g opl
5SSl 31 s 1S e gy s Ses 01 g 53
A5 B esls DL poman s e )3 5 000
> 59 8 Fa) Al p O il sl
£t a8 Mo 3. LB b (6ol ine I 1S
OS5 8 a0 Al Sl S ) i
I 9 g 03 SNhes adal L BIL ST gails
w@ie&j;1;fﬁ)3@'1hﬁ;3u§»q}b
alaly o) 5 (Anthony and Woodweed, 2003)
Tl 53 S s By 5 s 0 S SNee
Iyl y plaS ols LA imean 50 5059 2
4 45 5ld QL& 93 a3 (gadale OSU L Ol g

osliiu! 390 @sbio
.1)15'6;#_” nt:gd.;-li:. .15}&‘35
e

Lal:.lﬁ_}éb’_lsr_‘B‘_}JJIL;b‘:gjunsJM}JJJJJ}J;{C}S}}:EMC#);U@)J{. .!glﬁ)
el Ol e oS5 (65 laS s Sl sl y ) .!...‘.-_)1‘_5...'&.."::)15 aabol 3l eal

P .UA&..‘:JD sle> Ol HLasl

Olew 55 (6553LES Olejlw Ol o Olewl 53 15U CiST Jaally giws

S 5 S 3 SNes 5 LB Lg) S92 N s ¢SS 5 S Caliiee sk 5 )8 S0 o)

.ngbl ‘-sb-h!’..:j?u- )= SAS Jh}é‘f;} :;3_}\5' . i) séthlul
(™ P B 9.E (Sl

e
Jog Sl

gl oy 331 oL Sl s il il IS aal 0Ll Ok g5 ols8 5 Ol Jaul 8 53 506 05, 1S

3 8Nes a0 g oS5 5 0555 it sla S0

28 el gl 9 O0Lw . £ (im0 .E o (8

S D A 1 8ioslS e dle Db 5 Ol o1sn 5 O Ll b )3 PET045 3, 1S s

Ol it

P .Qlﬁjl:'- Ol yLas! to1ﬂ.}' .‘_sls':}_) seails g 4.‘...1:'6.

.Lg)jLa'- NECE r.u;»u:l_.u J “p LLg_}_i}G:

REE 1N TS g AST.58 § (83 ymmon”
e AR
19.¢ £ Iy
(5S 5e sl slag b PP 9.p 0313 J9

Anderson, P. and W. G. Wilent. 1993. The effect of irrigation and nitrogen fertilization on yield and oil content



IS s g ey 3 Ses (ASTTy

on Brassica napus L. Indian. J. Sci. 34 (11): 117- 122,

Anthony, G. B. and H. J. Woodward. 2003. Foliar nitrogen application timing influence on grain yield and
protein concentration of hard red winter and spring wheat. Agron. J. 95: 335-338 .

Grant, C. A. and L. D. Bailey. 1993. Fertility management in canola production. Can. J. Plant Sci. 73: 651-
670.

Karamanos, R. E., T. B. Goh and T. A. Stonehouse. 2003. Canola response to boron in Canadian prairie soils.
Can. J. Plant Sci. 83: 249- 259.

Malhi, S. S., M. Raza, J. J. Schoenau, A. R. Mermut, R. Kutcher, A. M. Johnson and K. S. Gill. 2003.
Feasibility of boron fertilization for yield, seed quality and B uptake of canola in northeastern Saskatchewan.
Can. J. Soil Sci. 83: 99- 108.

Mason, M. G. and R. F. Brennan. 1998. Comparison of growth response and nitrogen uptake by canola and
wheat following application of nitrogen fertilizer. J. Plant Nutr. 21 (7): 1483- 1499,

Myers, L. F., J. Lipsett and R. Kirchner. 1983. Response of rapeseed (B. napus) to phosphorus, boron and
lime on an acid soil near Canberra. Aust. J. Experiment.Agric. Anim. Husbandry. 23: 172- 177.

Noorullah Khan, A. J., I. Ahmad Khan and N. Khan. 2002. Response of canola to nitrogen and sulphur
nutrition. Asian J. Plant Sci. 1 (5): 516- 518.

Nuttal, W. F., H. Ukrainetz, J. W. B. Stewart and D. T. Spurr. 1987. The effect of nitrogen, sulphur and
boron on yield and quality of rapeseed (Brassica napus L. and B. campestris L.). Can. J. Soil Sci. 67: 545-
559.

Porter, P. M. 1993. Canola response to boron and nitrogen grown on the southeastern coastal plain. J. Plant
Nutr. 16 (12): 2371-2381.

Stangoulis, J. C. R., H. S. Grewal, R. W. Bell and R. D. Graham. 2000. Boron efficiency in oilseed rape: 1.
Genotypic variation demonstrated in field and pot grown Brassica napus L. and B. juncea L. Plant Soil. 225:

243-251.



oyled ¢ ol ) p ke

Response of canola grain and oil yields, oil and protein contents to different

levels of nitrogen and boron fertilizers in Ahwaz region
Moradi Telavat', M. R., S. A. Siadat’, H. Nadian® and G. Fathi*

ABSTRACT
Moradi Telavat, M. R., S. A. Siadat, H. Nadian and G. Fathi. 2007. Response of canola grain and oil yields, oil and
protein contents to different levels of nitrogen and boron fertilizers in Ahwaz region. Iranian Journal of Crop Sciences.

9(3):213-224.

In order to investigate the effect of different levels of nitrogen and boron fertilizers on canola grain protein,
oil and yield, in Ahwaz region, an experiment was conducted in 2005-2006 cropping season in Ramin
Agriculture and Natural Resources University. The experimental design was a randomized complete blocks with
three N rates (150, 200 and 250 kg/ha) and four B rates (0, 2.5, 5 and 10 kg/ha). All treatments were replicated
four times. Result showed that with increasing nitrogen rates, grain and oil yield significantly increased.
Application of boron also significantly influenced grain yield. Nitrogen % boron, on grain and oil yield was not
significant. However, highest grain and oil yield was obtained from 250 and 10 Kg/ha N and B, treatment. With
comparison of treatments it was observed that 200 Kg N/ha with 10 Kg B/ha produced grain and oil yield higher
than 250 Kg N/ha without Boron. Grain protein and oil contents with increasing of nitrogen levels were
significantly increased and decreased, respectively. But boron application had no effect on grain protein and oil
contents. Results also showed that relationship between grain yield and grain oil and protein contents can be
showed with a logarithmic equation. These relationships was significantly affected by nitrogen levels. With
increasing of nitrogen rates, reduction of grain oil and protein contents, were slower in higher levels of grain
yield. Although, effect of boron were small on this traits, but grain oil and protein contents in higher levels of

grain yield was less than lower yields.

Key words: Boron, Nitrogen, Canola, Grain oil, Grain protein, Grain yield
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