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Effect of Nitrogen Sources on Seed Yield, Fatty Acids Composition and
Micro Nutrients Content in High Yielding Rapeseed (Brassica napus L.)
Varieties
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Table 1. Physico-chemical properties of soil at the experimental site

Ju 303 Gos Cola STos IS 05s 5 e B s o B ety o S o
s (o) S S () ) 2SS k) 2 oS k) ) ) 3]
(¢SS (¢SS
Growing depth EC PH Organic Total Available Available Sand Silt Clay
season (cm) ds/m carbon nitrogen phosphorus phosphorus (%) (%) (%)
(%) (%) (mg/kg) (mg/kg)
2006-2007 0-30 1.1 7.84 0.48 0.42 9.3 200 45 17 38
2007-2008 0-30 0.9 7.96 0.52 0.43 13 240 46 19 35
2008-2009 0-30 0.93 7.84 0.56 0.42 8.6 370 44 17 39
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Table 2. Summary of combined analysis of variance for different characteristics in rapeseed varieties

MS Sl Sl

PRSP Gy i) & basls 9900085 Cp 5 ol 55 als sldes 43 5158 05 6l 3 Shee 05 SNhas

@3l5T oS ) T
SOV i df. Plant height ~ Secondary Growth Siliques per Se.e.d per IOOQ seed S.eed Qil

sl . branche*i duratl(zll plant** Sllqu}S welgilt yield _ yield _

Year (y) Juo 1 663.14 1.003 422.50 5555.45 39.309 0.112 37781517  306583.76
R(Y) s iS4 0.26 0.32 0.033 0.397 0.019 0.0058 220.04 9728.068
Variety (V) 5 14 748.69™ 7.875™ 71.4247  7546.73" 88.587" 0.490" 891129.09”  494248.238"
Y xV Xl 14 239.82" 0.279™ 20.0238"  480.027 7.267" 0.0332"" 18422142  88373.557"
Error Lt 56 0.157 0.2008 0.214 0.462 0.0147 0.0053 351.41 18087.723
C.V.% (1) S ks s s 0.35 2.97 0.056 0.58 0.44 1.96 0.62 5.69

* and **: Significant at the 5% and 1% levels of probability, respectively.

ns: Non- significant.
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Table 3. Mean comparison for different characteristics in different rapeseed varieties

e 2 O e

AIJ{CLS.T)‘ slrasLs 0y93 03 o Sl BERHERINEY &l Hlm 05y als > Shee &}):Jﬂu«
(e Sle) =2 =S <y STO ) 530 55k 23 ¢ 5 kS
Plant hieght Secondary Growth Siliques per Seeds per 1000 seed Seed Yield Oil yield
(cm) branches period plant silique weight (g) (kg/ha) (kg/ha)
Growing season &35 Jl
2005-2006 116.93a 4.658b 264.27a 108.84b 28.08a 3.674b 3014.49b 2304.56b
2006-2007 111.5b 4.869a 259.93b 124.55a 26.76b 3.745a 3055.47a 2421.29a
Variety o8

Anatol 91.371 6.40b 251.500j 199.75a 21.83k 3.538f 2256.83m 1809.50h
Billy 110.38h 5.05de 263.00e 112.22¢ 29.25b 3.658de 2596.501 2034.45g
Talayeh 120.97d 5.00e 260.5001 84.63k 38.167a 3.523f 2906.17h 2222.13ef
GK Helena 134.08a 3.866i1 265.500a 112.23¢ 21.671 3.830c 3007.50f 2300.47ef
Gkh 1103 117.27¢ 2.733k 264.17d 99.017h 28.73d 3.651de 3180.50¢ 2493.06bc
GKH 305 115.98f 5.233¢ 265.00b 91.083i 26.001 3.623¢ 3176.67¢ 2509.06bc
Licord 132.23b 6.600a 261.500¢g 199.75a 28.32¢ 4.403a 3794.67a 2895.44a
Lilian 106.371 4.267¢g 264.00d 89.167j 27.92f 3.438¢g 3246.33d 2579.00b
Lioness 113.95g 3.617j 265.500a 107.78¢e 28.93¢ 3.537f 2759.33k 2213.72¢f
Modena 103.02k 4.117gh 262.00f 104.70f 26.57h 3.455fg 3655.00b 2860.37a
Oase 117.6e 4.783f 262.00f 132.083b 28.26¢ 3.515fg 2856.171 2323.25de
Okapi 105.33j 6.667a 260.500h 102.95¢g 27.26g 3.518fg 3276.67¢ 2139.08fg
Opera 105.45j 5.167cd 260.83h 102.42¢g 26.61h 4.112b 2819.83j 2228.23ef
SLMO046 122.8¢ 4.100h 261.00h 102.42¢g 28.06 3.723d 2973.33¢g 2394.66¢d
Zarfam 116.42f 3.851 264.50c 110.67d 23.68j 4.117b 3019.17f 2440.65bcd

1 s cnn g5 A0 Jlozm pedan 53l gime 3l Bl 0 g0 5T by iy o S 2 3 OSG Ji 511 o7l a5l 5 O s s 55 gl SO

Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- Using LSD.
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Table 4. Summary of analysis of variance for different characteristics in rapeseed varieties as affected by nitrogen sources

o3 MS ol oSl
esl3T als s Shes REITREY IR ey Sk Y g5 8 Sty &tz &Syl Syl Syl ol K - S5
SOV L df Seed yield Oil content Protein Oil yield Glucosinolate Palmetic Sstearic Oleic Linoleic Linolenic Fe Mn Cu Zn
v i< content
Replication S 2 5419.1 0.007™ 0.004™ 1261.3™ 0.013" 0.00006™  0.0001™ 0.00003™ 0.009™ 0.0001™ 0.23% 1.21% 0.005™ 0.056™
Variety (V) ) 2 514982.4" 2.926" 103.033" 9747.6™ 1.735" 0.0344™ 0.0220" 0.5468™ 0.006™ 0.7568" 44726.13" 74735 3.183" 91.151"
Nitrogen source (N) 0355 2 1449734.5™ 0.503"" 3.169" 248873.5"" 0.997" 0.1308™ 0.2066" 0.7091™ 1.224™ 1.9576™ 179332.6™ 16.94™ 2.314" 3.169"
NxV 3575 g% s 4 47921.3™ 12027 0.559™ 19459.4™ 1.725™ 0.0455™ 0.0069™ 0.32617 0.106™ 0.2263™ 19017.45™ 28.05™ 1.609™ 0.559"
Error [ 16 1797.59 0.017 0.027 449.81 0.001 0.0002 0.0001 0.00001 0.0079 0.00002 143 0.0904  0.142 0.082
C.V. (%) (1) S s gy 1.28 0.31 0.71 1.49 0.55 0.35 0.57 0.01 0.52 0.07 0.35 0.51 2.53 0.51
* and **: Significant at the 5% and 1% levels of probability, respectively. SN 50 Yozl o 53 13 gnn o 5 4y FH G F
ns: Non- significant. Jls sa e M8
=
3,
?\J . .. . . & - & = -
4 \}f@‘JJJ&AMﬁ)U;“‘u\pj.p\;pd\}:aj&ﬁ))ujg-dhdfw‘p;jco,&)))Q\Jsﬁwﬁu)jkctﬁjvﬁ)j|¢n§:l.fww—aJ)v\q-
- T T
N . . . . . . . . .. .
2 Table 5. Mean comparison for effect of varieties and nitrogen source on seed and oil yield, seed oil fatty acids composition and micro
: nutrients content in canola
6l 3 Sles NZSEE3H SFande s 353 Shes Y58 Sl Sl oSl SA S =l e -~ ey
(Sa 53 0 558D Oil content Protein G s 0 55k (65 AS 51305 S () ) ) ) ) (¢S AS 205 k) (¢S AS 105 k) (¢S AS 205 k) (¢ 5 AS 05 k)
0
Seed yield (%) co(l;l/le)nl Oil yield Glucosinolate Palmetic Stearic Oleic Linoleic Linolenic Fe Mn Cu Zn
(kg/ha) 5 (kg/ha) (umol/kg) (%) (%) %) (%) (%) (ppm) (ppm) (ppm) (ppm)
Variety @3,
Vi 3215.81c 42.53¢ 25.30a 1366.42¢ 6.6544b 43042 21674c  66.728a 17.243a 7.935¢ 290.89¢ 172.84c 5.258¢ 56.327b
V2 3275.89b 43.19a 21.46¢ 1414.99b 6.384c 4.251b 2.205b 66.694b 17.247a 8.022b 356.207b 181.213b 5.755b 54.874c¢
V3 3479.33a 42.80b 24.03b 1485.90a 6.891a 4.236¢ 2.224a 66.466¢ 17.214a 8.25% 365.62a 182.54a 5917a 58.523a
Nitrogen source 39 s e
N1 3064.74c 42.89a 23.89a 1314.68¢ 6.82a 434a 2.116 66.808a 17.427 7.767¢ 397.62a 178.71b 5.678b 57.63a
N2 3511.52a 42.69b 23.69b 1498.88a 6.678b 4.227b 2.189b 66.493¢ 17.261b 8.172b 370.29b 179.72a 5.916a 56.44b
N3 3394.78b 42.94a 23.22¢ 1453.75b 6.436¢ 4.22b 2.29a 66.585b 17.004¢ 8.277a 244.79¢ 178.16¢ 5.334c 55.645¢

I 1 e g5 A Jlezm! e 53 513 e gl il O g0 3T ol Al e &5 e O 0SS Bl (5115 oS ¢ fale a6l O gt a3 la Sl

Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- Using LSD.

.a‘)j\juJﬂv\.ﬁ)bb' +g:,..»}?o§‘5jT¢MJJb' &:&N}»;QS}JT&_,:SJ:AJN:S 3N2 N1 .JJ}Q}U))A‘@\S}\%;A{ZV?) jVZ AYA!

V1, V2 and V3: Okapi, Modena and Licord, respectively. N1, N2 and N3: Azocompost, 50% Azocompost + 50% Urea, and Urea, respectively.
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Table 6. Mean comparison for nitrogen sources X varietiy interaction on different characteristics in rapeseed

O35 e el als s Slae RESt En e s Shes 388 (7) Sadty () &S st (%) 45 (1) S48 (%) S T 5 o €25}
OSs s ¢ 5 58) (¢ A 2 dms S0)

Source of Variety Seed yield Oil content Protein content Oil yield Glucosinolate Palmetic Stearic Oleic Linoleic Linolenic Fe Mn Cu Zn
nitrogen (kg/ha) (%) (%) (kg/ha) (umol/kg) (%) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm)
V1 2945.56g 42.67d 25.61a 1256.77g 7.031a 4.383a 2.094g 67.124a 17.402b 7.454i 305.619f 172.04f 5.166d 57.566¢
N1 V2 3038.22f 43.22b 21.58e 1314.16f 6.516e 4.36b 2.122f 66.739b 17.557a 7.725h 415.69b 181.55¢ 5.873b 58.523b
V3 3210.44¢ 42.78cd 24.47c 1373.13¢ 6.90b 4.289d 2.132f 66.564f 17.325b 8.121e 471.551a 182.55b 5.998ab 56.817d
V1 3350.00d 42.10f 25.57a 1407.94d 6.362f 4.223¢ 2.184¢ 66.478h 17.328b 8.099f 370.531d 173.83¢ 6.059a 55.079f
N2 V2 3433.44¢ 42.86¢ 21.67¢ 1471.73b 6.908b 4.169f 2.187de 66.725¢ 17.231¢ 8.080g 387.667¢ 180.24d 5.666¢ 54.081g
V3 3751.11a 43.10b 23.83d 1616.97a 6.762¢ 4.289d 2.198d 66.2781 17.226¢ 8.337a 352.692¢ 185.10a 6.024a 60.171a
V1 3351.89d 42.82¢ 24.71b 1434.56¢ 6.570d 4.306¢ 2.224¢ 66.583¢ 17.001e 8.253d 196.523i 172.64f 4.549¢ 56.337¢
N3 V2 3356.00d 43.48a 21.14f 1459.09b 5.727g 4.225¢ 2.307b 66.617d 19.922¢ 8.259¢ 265.256h 181.86bc 5.726¢ 52.017h
V3 3476.44b 42.53¢ 23.80d 1467.60b 7.010a 4.129¢ 2.340a 66.557g 17.091d 8.318b 272.617g 179.98d 5.728¢ 58.582b

Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- Using LSD.
.o)j\)o)}| M).)b' + QMM}}T‘M))Q' g;mxaf})Tg_,‘:.?j}' MN3 }NZ ‘Nl .))}g}t})y ‘&L{}‘ \_,._JJS'A.;V:; }VZ ng

V1, V2 and V3: Okapi, Modena and Licord, respectively. N1, N2 and N3: Azocompost, 50% Azocompost + 50% Urea and Urea, respectively.
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