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Effect of irrigation regiems and nitrogen levels on seed yield and seed quality of

two rapeseed (Brassica napus L.) cultivars
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Table 1. Combined analysis of variance for irrigation, nitrogen and cultivar effects on some characteristics in rapeseed.
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Year (Y) Ju 1 89.543™ 720.750* 106663.680°* 52292  25439.789* 25.806™ 84225309 ™
Errorl Y ol 6 25.886 2.594 2819.185 0.087 88929.815 14.883 37788.175
Irrigation (I) T 2 79.750* 382.547% 227101.483* 1.190™  31743575.175* 171.063% 7336109.799*
IxY e x LT 2 55.618" 2734 16650.356" 0.512*  160260.400™ 12.850™ 41707.477"
Nitrogen (N) 0395 3 153.599* 248.951* 156061.540* 0.640""  28169539.311* 187.459% 3796347.515*
Y xN 059 5% Jlw 3 0.889" 26.0147 5854.544* 0.033™  322551.825° 0.521™ 26087.054 ™
IxN 555X bt 6 0.976™ 1.498 ™ 8177.251* 0.66 ™ 866374.030™ 3.587" 125861.081*"
Y xIxN 3555 % $olTx Jlw 6 8.563" 43117 1033.757¢ 0.088™ 84957.268™ 3.2207 5127.140™
Error2 Y olzil 66 4.386 1.359 434.674 0.057 95130.750 1.404 10728.015
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Y xC o dl 1 5.645™ 3" 11390.149* 2.323* 2141.102™ 1.118™ 5573.367™
IxC 5% oWt 2 0.961% 0.380™ 574.510° 0.002™  121139.098 ™ *7.432 21949.368"
YxIxC P x 6T dl 2 5.374™ 0.109 ™ 967.372™ 0.013™  51679.632™ 2.003™ 1086.952 ™
NxC 055 X 035 r8 3 0.255™ 16.118* 453.706 ™ 0.094™  467203.078" 9.901* 200445.684™
YxNxC (5% 059 % Jl 3 0.726™ 0.653™ 249.901 ™ 0.072™ 115830.851™ 0.265™ 2308.417"™
IxNxC 5% 0337 % )T 6 0.292" 0.332"™ 321.882"™ 0.009™  203460.370° 0.646 ™ 14282.803 ™
YxIxNxC X 053 X6 LT x Jlw 6 7.536™ 0.908 ™ 656.570% 0.009 ™ 11543.050 ™ 2.388™ 7405.325™
Error 3 ¥ oolzil 72 7.237 0.698 182.337 0.061 70256.592 1.547 6858.572
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*and ** : Significant at the 5% and 1% of probability levels, respectively. SN 510 ezl o 53l gan o5 5 TFEH
ns: Non-significant 3 sxe & NS
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Table 2.Effect of irrigation levels on mean number of siliques per plant, number of seeds per silique, 1000-seeds weight, seed yield, oil and protein contents and seed oil

yield in rapeseed.

Mean St
Gl 5 Slhee G155 g 5 Ol e Gl e gy Oljee 4l e sy s Shes
EREINE Y o5 S OSa 53 0 8 5kS) (4e)2) (4e)2) (S 55 0 kS
LT G %9) a3 Al sl Gy Seed yield Protien content Oil content Seed oil yield
Irrigation ~ 1000-seeds weight (g)  No. seeds per silique ~ No. siliques per plant (kg/ha) (%) (%) (kg/ha)
I 347c¢c 27a 207.6 a 3434 a 18.08 ¢ 4495 a 1515a
I, 374 a 24D 131.2b 2564 b 20.63 b 43.80b 1111b
I3 3.50b 22 ¢ 90.20 ¢ 2040 ¢ 22.13 a 41.73 ¢ 842.6 ¢

I RS NS RGP IF AN WY} JL..‘.‘:-‘CE.,:): oSSl laals o 05037 Slun 5 LBl 0 &S 2l 5 o (6115 45 (O g2 a5 ‘&L»Q.*iil.:» -
- Means, in each column, followed by similar letter are not significantly different at the 5% probability level- using Duncans Multiple Range Test.
55&{}1’)4:155-&4):/\' :I3 L\SB&}J&)‘\:‘&JJ&))?' :Iz g;{;l&é{}b)ﬁiﬁﬁ-&é}:f' :Il
I,= 40 percent depletion of soil water, I,= 60 pecent depletion of soil water, I;= 80 percent depletion of soil water
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Table 3. Effect of nitrogen levels on mean of number siliques per plant, number of seeds per silique, 1000-seeds weight, seed yield, oil and protein contents and seed oil

yield in rapeseed.

Mean St
451::;&.9 &l 59 Ol e als e, Ol e dl:;,é})ajglo.o
s 58 055 s ol (S 55 ¢ 5 kS) (4 )2) (4 )2) (LSa 3 p SkS)
03375 - law s s als sl G ) Gy Seed yield Protien content Oil content Seed oil yield
Nitrogen levels  No. seeds per silique  1000-seeds weight (g)  No. siliques per plant (kg/ha) (%) (%) (kg/ha)
N; 22d 3.53b 80.3d 1664 d 17.62d 46.17 a 776.2d
N, 24 ¢ 3590 1152¢ 2531 ¢ 19.68 ¢ 43.58b 1112 ¢
N3 26D 376 a 166.1 b 3130 b 21470b 42.70 ¢ 1345b
Ny 27 a 3.75a 2103 a 3191 a 23.55a 41.52d 1391 b

I RS NS RGP P AN WY} JL..‘.‘:-‘CE.,:): oSSl laals o 05037 Slun 5 Ll 0 &S 2l 5 (61515 45 (O g2 a5 ‘&L»Q.*iil.:» -
- Means, in each column, followed by similar letter are not significantly different at the 5% probability level- using Duncans Multiple Range Test.
S 53 05 75 p SAS VYO =Ny S )3 055,25 0 85k 100 =N3 US55 0555 0 S S 00 =Ny IS 13 035,25 p S5kS o =N,
N;= Okg/ha nitrogen, N,=50kg/ha nitrogen N;=150kg/ha nitrogen N,=225kg/ha nitrogen
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Table 4. Interaction of irrigation x nitrogen on mean of number of siliques per plant, number of seeds per silique, 1000-seeds weight, seed yield, oil and protein contents

and seed oil yield in rapeseed.

Mean 5L
gl s Shee G135 G5 5 O e Gl e sy Ol e 4l e sy 3 Shes
055 % bl blize 3! whs im0 o5 s (S 55 0 kS (4e)2) (4 ,2) (S 55 0 kS
Interaction of Cpro s 53 als sl ¢ 5 Gy Seed yield Protien content Oil content Seed oil yield
Irrigation X nitrogen No. seeds per silique  1000-seeds weight (g)  No. siliques per plant (kg/ha) (%) (%) (kg/ha)
N; 24d 3.56 de 121.8 f 2340 f 16.15 47.11a 1112 ¢
I N, 26 ¢ 3.66 bed 167 d 3125 cd 18.01 h 45170 1412 ¢
! N; 29b 3.80 abc 234.6b 3860 b 20.09 fg 44.65 be 1724 b
N, 30a 393a 3069 a 4411 a 21.66d 42.88d 1813 a
N; 22¢ 3.66 bed 79.8 h 1370 h 17.271 46.80 a 643.5h
L N, 23 f 3.67 bed 1052 g 2648 e 20.14 £ 4420 ¢ 1170 e
N; 26 ¢ 3.85ab 1452 ¢ 9883 d 21.45 de 42.69d 1274 d
N, 26 ¢ 3.76 abc 196.6 ¢ 3254 ¢ 23.65b 41.52¢ 1536 ¢
I N; 19¢g 338e 3941 1283 h 1942 ¢ 44.61 be 573.6 h
N, 22 f 343 ¢ 73.5h 1821 g 2090 ¢ 41.38¢ 754 ¢
N; 24 de 3.64 cd 118.6 2546 ef 22.88 ¢ 40.78 ef 1038 f
N, 25d 3.55de 129.2 2508 ef 2534 a 40.14 £ 1005 f

[ DOR: 20.1001.1.15625540.1387.10.3.4.1 ]

RN RT-SEt RGP PN WSy} JLQ:,‘CE—N)J ogi\: Slaals Lo 3503 (lan y Ldl o0 &S 2iin U o (61515 oS O 52wy )3 ﬂj_\.a&;;l:.n
- Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncans Multiple Range Test.
S by adss doys A =1 S pb adis Aoy =1 S asb ) alis ws s B =)
I,= 40 percent depletion of soil water, I,= 60 pecent depletion of soil water, I;=80 percent depletion of soil water
S 53 05525 0 8 AS YO =Ny S 55 05525 p ShS 100 =N3 S 43 0555 p 8 5h8 00 =Ny S 53 05525 p S5k i =N
N;= Okg/ha nitrogen N,=50kg/ha nitrogen, N;=150kg/ha nitrogen, N,= 225kg/ha nitrogen
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Table 5. Effect of cultivar on mean of number of siliques per plant, number of seeds per silique, 1000-seeds weight, seed yield, oil and protein contents, and seed oil yield

in rapeseed.

Mean &KL
Gl 5 Slhee Gl e sy Ol e 4l e sy s Shes G155 5 O e
&ls J5m 05 g oldas OSa 53 0 5 5kS) (4y3) (S 55 0 kS (Ao ys)
( 5 Crer s 3l sl gy Seed yield Oil content Seed oil yield Protien content
Cultivar o5, 1000-seeds weight (g)  No. seeds per silique  No. siliques per plant (kg/ha) (%) (kg/ha) (%)
Zarfam by 3.82a 26 a 1444 a 2689.5 a 43.74 a 11752 a 21.1a
Modena b 3.51b 25b 141.6b 2668.5b 43250 11372 b 20.0b

S (g4l gme sl Ao ;3 0 JL«:>1c\w)a;s.ﬂaL;lc.al:.xqb}adehg,:.u\f@&f.hdfébbSoyﬁ):c&hdgjlﬁ -
- Means, in each column, followed by similar letter are not significantly different at the 5% probability level- using Duncans Multiple Range Test.
1S @l e, :Jﬁw}d\: OS5 9 5890 O e cails JJSL.&MJ\:)‘}AQ)) (s 03 Al sldal (& gy ey :\MJ.;V.EJX ‘S)LﬁTJJ'LE.u;‘_? Jsd
Table 6. Interaction of irrigation X cultivar on mean of number of siliques per plant,number of seeds per silique, 1000-seeds weight, seed yield, oil and protein contents

and seed oil yield in rapeseed.

Mean St
gl s Slee Gl e gy Oljee $ls e gy 5 Slas G135 G5 5 O e
B Xkl e 31 B> 45 055 RPN NE, (S 55 0 kS (4s,2) OSa 53 0 5 5kS) (455)
Interaction of G 5 Cpro s 93 dls sl G4 3 Seed yield Oil content Seed oil yield Protien content

Irrigation X cultivar 1000-seeds weight (g)  No. seeds per silique  No. siliques per plant (kg/ha) (%) (kg/ha) (%)
I, \' 3.89a 28 a 2124 a 3448 a 44.43 a 1542 a 19.74 ¢

Vv, 3.58b 27b 202.8b 3420 a 45.08 a 1489 b 18.22 f

\' 3.89a 25¢ 130.4 ¢ 2616 b 4413 b 1143 ¢ 21.08 ¢
L Vv, 3.58b 24d 132 ¢ 2512b 43.48 c 1078 d 20.17d

\' 3.65b 23 e 90.3d 2005 ¢ 42.27d 840.5¢e 22.60 a
L Vv, 335¢ 22 f 90d 2074 ¢ 41.18 e 884.7 ¢ 22.67b

I (gl e Ll s 5 0 JL.,;,.lch.‘ﬁagsuému,\;,,.;;,ansu,»ﬁ.u)lmf,mg,,ag6‘gjﬁﬁ)>‘&u@§;g -
- Means, in each column, followed by similar letter are not significantly different at the 5% probability level- using Duncans Multiple Range Test.
Sl by adss Ao A =1y S abyadss dopfe = S asb) adss ds s F =l
I,= 40 percent depletion of soil water, I,= 60 pecent depletion of soil water, I;= 80 percent depletion of soil water
b=V pb)5=V)
V,=Zarfam V,=Modena

Yoo
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Table 7. Interaction of nitrogen x cultivar on mean of number of siliques per plant,number of seeds per silique, 1000-seeds weight, seed yield, oil and protein contents and

seed oil yield in rapeseed.

Mean Sl
gl s Shee Gl e gy Oljee 4l e sy s Shes Gl g O jee
(B X058 5 e 31 63 558 05 g oldas (S 55 0 kS (4o 33) (S 55 0 kS (4o 33)
Interaction of G 5 Crer s 3l sl gy Seed yield Oil content Seed oil yield Protien content

nitrogen x cultivars 1000-seeds weight (g)  No. seeds per silique  No. siliques per plant (kg/ha) (%) (kg/ha) (%)
N Vv, 3.63 be 2¢g 779 ¢ 1542 f 18.10 g 716 £ 45810
! Vv, 343d 22 f 82.7e 1787 e 46.53 a 836.4¢ 17.13h
N, Vv, 373b 25d 116.5d 2546 d 4381 ¢ 1124d 20.34¢
Vv, 3444d 23 e 114d 2517d 43.36 ¢ 1100d 19.02 f
N, Vi 393a 27b 171.2b 3165 be 43.12 ¢ 1372 b 22.11¢
Vv, 3.60 be 25¢ 161 ¢ 3094 ¢ 42.29d 1318 ¢ 20.83d
N Vi 395a 28 a 2119 a 3506 a 42.23d 1489 a 24.01a
¢ Vv, 3.54 cd 26 ¢ 208.6 a 3276 b 40.80 e 1294 ¢ 23.09b
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- Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncans Multiple Range Test.
e 53 0555 0 8 AS YO =Ny S 55 05555 ¢SS 100 =N3 S 43 0555 ¢ 85800 =Ny S 53 05525 p S5k i =N
N;= Okg/ha nitrogen, N,=50kg/ha nitrogen, N;=150kg/ha nitrogen, N,= 225kg nitrogen
Laa=Vy pb,5=V)
V,=Zarfam V,=Modena
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Table 8. Interaction of Irrigation x Nitrogen x Cultivar on mean of number of siliques per plant, number of seeds per silique, 1000-seeds weight, seed yield, oil and

protein contents and seed oil yield in rapeseed.

Mean - Sl
415 5 Slas &ls 59 Ol &l 9y Ol dl:;,é})ajglo.o
% 03 x ol Bl I <ls 558 055 e Sl (S 55 0 S 4LS) (4e)2) (L)) OS5 0 548
Interaction of 5 s 3 Al slua G4 Seed yield Protien content  Oil content Seed oii yield
Irrigation X nitrogen X cultivar 1000-seeds weight(g)  No. seeds per silique  No. siliques per plant (kg/ha) (%) (%) (kg/ha)
NV, 24 hi 3.66 defgh 123.8 gh 2272 h 16.67 m 46.35 be 1070 gh
NV, 24 ghi 3.46 ghij 119.8 hi 2408 fgh 15.63n 47.86a 1053 fg
N,V, 27¢e 3.82 bed 169.8 ¢ 3129d 19.05k 45.25cd 1416 d
I N,V, 25 fg 3.49 fghij 164.1¢ 3121d 16.98 m 45.09cd 1408 d
N3V, 30b 3.97 abc 2458 b 4024 b 21.10 gh 44.48 de 1791 b
N;V, 28 cd 3.64 defgh 223.4c¢ 3696 ¢ 19.08 k 44.82d 1657 ¢
N4V, 3la 412 a 310.1a 4367 a 22.13 ef 43.23 ef 1890 a
N4V, 29¢ 3.74 bedefg 303.8a 4455 a 21.20 g 42.53 fg 1736 be
NV, 221 3.77 bedef 754k 1304 jk 17.801 46.70 ab 612k
NV, 22kl 3.56 defghij 84.2k 1436 16.75m 46.90 ab 674 gk
NV, 25 gh 3.80 bede 107.61j 2697 ef 20.65 hi 44.40 de 1198 ef
I, N,V, 22 kl 3.54 defghij 102.9] 2599 fg 19.63 j 44 de 1142 fg
N3V, 27 e 4 ab 149.6 f 3949 de 21.85f 43.17 de 1275 e
N;V, 25 fg 3.70 cdefg 140.7 £ 3016 d 21.05 gh 42.20 fgh 1272 e
N,V 27 de 4.01 ab 189.1d 3513 ¢ 24.02 ¢ 42.23 fgh 1488 d
N4V, 26 f 3.51 efghij 200.1d 2995 d 23.27d 40.82 hi 1224 ef
NV, 190 3.48 fghij 3451 1050 k 19.83; 44.38 de 466.11
NV, 20 n 3.28j 4431 1517 19.02 k 44.84d 681.2 gk
N,V, 23kl 3.57 defghi 72k 18111 2133 ¢ 4178 g 756.9 ]
I, N,V, 2l m 3.29 4 74.9 k 18311 20.48 1 40.98 hi 751
N;V, 24 ghi 3.81 bed 1182k 2522 fgh 23.38d 41.70 gh 1051 h
N3V, 23 jk 3.48 fghij 118.9 hi 2571 fg 2238e¢ 39.85 ig 1024 h
NV, 26 f 3.74 bedefg 136.4 fg 2637 fg 25.88a 41.23 gh 1088 gh
NV, 24 ij 3.37 hij 122 hi 2378 gh 24.80 b 39.06 j 922.2i

LI (gl pae Dl Ao )3 O Jlez]

- Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncans Multiple Range Test.

N ;= Okg/ha nitrogen, N,=50kg/ha nitrogen, N;=150kg/ha nitrogen,

V,=Zarfam V,=Modena

33 5531 (glatals iz O gn3T (Gl y AL oo 65 2ie Lo (5115 &S 0 gtm a3 gl Sl —

5\5&#}%“)5/\' =I3 4515‘5%.}\9)4:.155-1«0):9' =12 4&{\5&#}%&5“)3F' =11
I,= 40 percent depletion of soil water, I,= 60 pecent depletion of soil water, I;= 80 percent depletion of soil water

e 53 055525 0,8 AS VYO =Ny S 53 05525 ¢ S5k 100 =N3 S 5 059 25 ¢ SAS 0 =Ny 1G5 055 2 p S kS io =Ny
N,= 225kg/ha nitrogen
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Effect of irrigation regiems and nitrogen levels on seed yield and seed quality of

two rapeseed (Brassica napus L.) cultivars

Daneshmandl, A.R., A. H. Shirani-Radz, Gh. Nour-Mohammadis, Gh. Zarei",

and J. Daneshian®

ABSTRACT
Daneshmand, A. R., A. H. Shirani-Rad, Gh. Nour-Mohammadi, Gh. Zarei and J. Daneshian. 2008. Effect
of irrigation regiems and nitrogen levels on seed yield and seed quality of two rapeseed (Brassica napus L.)

cultivars. Iraniam Journal of Crop Sciences. 10(3): 244-261 (in Persian).

In order to determine the effects of water deficit and different nitrogen levels on seed quality, seed oil yield
and seed yield in rapeseed, two field experiments were conducted using a factorial split-plot in randomized
complete block design in, 2005-2006 and 2006-2007 growing seasons in Seed and Plant Improvement Institute,
Kafaj, Iran. In this study, three water regimes (irrigation after 40, 60 and 80 percent depletion of soil water) and
four nitrogen levels (0, 75, 150 and 225 Kg/ha) as factorial in main plots and two cultivars (Zarfam and Modena)
as sub-plots, were studied. Results showed that increasing the nitrogen rate from 0 to 220 kg/ha and ??? in soil
water, increased the seed yield. Increase in seed yield was related to increasing the number of siliques in plant
and number of seeds per silique in both conditions. In water stress condition the seed oil decreased, but the seed
protein increased. Increasing nitrogen use decreased seed oil, but increased seed protein. Results also showed
that in both conditions (normal irrigation and water stress), high levels of N application could produce higher
seed yield and seed oil yield. Zarfam had a higher nitrogen uptake and mobilization under normal irrigation and
severe water stress conditions, and also in higher and lower nitrogen conditions, hence, produced higher seed

yield.

Key words: Rapeseed, Water stress, Nitrogen, Seed oil yield, Oil content, Protein content.
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