VYAV 5oL /Y o,lels 10 ol €yl (65,0laS iloy dalilad

9 &S pegy 3 ,Sdloc b () BLI I g 1305 o8 93 &l (g o 9 IS (xE 9y o)y

FH K gy .))SJ.A.C
Study oil seed and seed protein of two rapeseed(Brassica napus L.) and
relations of them with oil yield and protein yield
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Tablel. Physical and chemical characteristics of soil in two season experiments.

First year J5l JLo

Sl cal (2o,) J5 o (o (5lw) (5,10 5 digad Gas
Soil texture Total nitrogen(%) Soil depth(cm)
Loam 0.05 0-30
Silty lom 0.04 30-60
Second year sg0 Jlo
S csl Qo,9) IS &) (o (b)) (5,0, digesd Bos
Soil texture Total nitrogen(%) Soil depth(cm)
Loam 0.05 0-30
Loam 0.06 30-60
NS oy 990 Glho (B 085 9 (595 «rll glglosd” ST oS po (il ylg 4 35 Y Jgur
Table 2. Combined analysis of variance for irrigation, nitrogen and cultivar.on'some characteristics of rapeseed
Sl
(M.S)las e
Olyudd e Lgol}-\ FESN b ey w053 Onzg> > Al Sl S9 5 “’:D)P Q.IM s e 0 &l o Slos Gl sy, ds o als g, o, Sles Gl iy y o, Sles
Percent of No.seeds per No.siliques in 1000-seed . \ L. R
(8.0.V) (d.H) . . . Seed yield Percent of oil Oil yield Protein yield
protein silique plant weight
Year(Y) L 1 89.543" 720.750** 106663.680* 52.292% 25439.789* 25.806™ 84225.309 ™ 51626.226°
Erroralzs! 6 25.886 2.594 2819.185 0.087 88929.815 14.883 37788.175 8529.038
Irrigation(D) s L1 2 **79.750 382.547% 227101.483* 1.190* 31743575.175* 171.063* 7336109.799** 649884.27"
T*¥Y Jlo x 5,k 2 55.618" 2.734 1 16650.356* 0.512* 160260.400™* 12.850* 41707.477* 3310.800n.s
Nitrogen(N) 35 3 **153.599 248.951* **156061.540 0.640* 28169539.311** 187.459** 3796347.515* 2243616.89”
YN 5950 % Jlo 3 0.889" 26.014* 5854.544" 0.033 ™ 322551.825° 0.521" 26087.054 " 10672.564™
N s, < solel 6 0.976"™ 1.498 ™ 8177.251* 0.66 ™ 866374.030* 3.587° 125861.081** 36752.23"
L_g)L";| x JL“’ * s # &
6 8.563 4.311% 1033.757° 0.088 * 84957.268" 3.220° 5127.140 453,025
YN 3958

AN



ErrorsLesl 66 4.386 1.359 434.674 0.057 95130.750 1.404 10728.015 2560.49
Variety(V)e3, 1 30.038™ 63.0217% 366.363 ™ 4.058* 21206.875 ™ 11.816 69275.896™* 99659.319"
Y*Vied, x Jlo 1 5.645" 3* 11390.149* 2.323* 2141.102 "¢ 1.118"* 5573.367 "¢ 1772.867™
¥V3, x g k] 2 *0.961 0.380 "¢ 574.510" 0.002 "¢ 121139.098 ™* #7432 21949.368" 15792.440"™
x LS)L:J x Jlo e
) 2 5.374" 0.109 " 967.372* 0.013 " 51679.632 " 2.003 1086.952 865.417"
Y*I[*V o3,
x :)vw 3 0255 16.118* 453.706 ™ 0.094 ™* 467203.078** 9.901** 200445.684" 45367.108™
N Vr@)
x U)jr‘-‘ X JLM) n.S n.s n.s n.s n.s n.s n.s n.s
) 3 0.726 0.653 249.901 0.072 115830.851 0.265 2308.417 448.165
YHAN*V 3,
X 59y X L..-T . o
ORI 6 *0.292 0.332" 321882 "¢ 0.009 " 203460.370" 0.646 14282.803 ™* 6398.091
PFN*V 3,
< okl e 7536 0.908 ™ 656.570* 0.009 ™ 11543.050 ™ 23881 7405.325 ™ 2077.085™
Nos— . . : . . . ) )
ErrorsLesl 72 7.237 0.698 182.337 0.061 70256.592 1.547 6858.572 1713.910
Total Js 191 - - = - N N —
ol)m...;.; oy
4 32 11.44 74 15. , 17.1 17.31
CV Yotms 3.49 73 7.7 5.89 6.86 7.16 7.3

ns,*, ** : Non- significant, ;.\ 570 J! mhavw ;8508 doe ¢ )0 gmepé w55 a0 *5% ng

Significant at the 5 and 1% probability levels respectively
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Table 3.The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent, oil seed yield and oil protein yield of rapeseed in different irrigation treatments.

Ol
Slews asls e 39 5o &ls slass e y95 Sl als o ,Sles gy oy als yeg, doyo als yeg, 0,5es gy 0, Sles
k! 5 5> &g 5> 255k alo (322 (LS 53 5 okS) il
Irri.treatments 1000-se§ds No.seeds per No:siliques (LS (32) Oil percent Oil seed yield (LS 50 p,55LS)
weight(g) silique per plant Seed yield Protien (%) (kg/ha) Oil protein
(kg/ha) percent yield(kg/ha)
(%)
I, 347 ¢ 27 a 207.6 a 3434 a 18.08 ¢ 4495 a 1515a 617a
I, 374 a 24b 13120 2564 b 20.63 b 43.80b 1111b 557b
I3 3.50b 22¢ 90.20 ¢ 2040 ¢ 22.13 a 41.73 ¢ 842.6 ¢ 470c

3,105 (5,08 e Syl aoy0 B Jleis ! mhans [0 5SSl (glasals wix ae] Gl itwa S i B> SO Blas gl aS sla Sl g o 00 -
SE Jugb, adsgias s A 97 F csyalsg g -
- Means in each column, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan

Multiple Range Test.
- I, and I; and 15 are 40 and 60 and 80 percent depletion of soil water respectiveley.
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Table4- The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent and oil seed yield of rapeseed. in different nitrogen treatments.

OSike

0595 Tobw ey 5o il olass als 58 459 e ye> olaws als o Slos Wls yutigy duoyd als )eg, do o als yeg, 0, Sles Wls yutigp o Slas
No.seeds per silique ) S GBS e Ssls) (22,9) (h2)) (SR 0 e 5oks) (LS 5o p,55LS)
Nitro.treatmen 1000-seeds No.siliques per Seed yield  Protien percent Oil percent Oil seed yield Oilprotein
ts weight(g) plant (kg/ha) (%) (%) (kg/ha) yield(kg/ha)

N, 22d 3.53b 80.3d 1664 d 17.62d 46.17 a 776.2d 296d

N, 24 ¢ 3.59b 1152 ¢ 2531 ¢ 19.68 ¢ 43.58b 1112 ¢ 500¢

N; 26b 3. 76 a 166.1 b 3130 b 21470 42.70 ¢ 1345b 679b

Ny 27 a 3.75a 2103 a 3191 a 23.55a 41.52d 1391 b 790a

3,108 (g, e Syl aoy0 B Jledsl mhans (o 5SSl (glaials aix gae il @l diien S i B> SO Blas gl 4 ola Sl g o 0 -
S A 59 SRS YYD 510 5V 5 jho oo 4 Na 9 N3 9 Na o Ny -

- Means in each column, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan
Multiple Range Test.

- N; and N; and N3 and N4 .are 0 and 75 and 150 and 225 kgN per hectar respectively.

9 &ils (g 8 Shoc (Aild (19 g (HE9) Ol cils 8 ySlos (&l 138 (59 (95 5O Al SluR (Aig )3 (595 Sl (USTlie dns Lo =B Jguar
(05954 9 §xknl iz Zolaw o 515 4ilo (g 5 3,5 as
Table5- The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent, oil seed yield and oil protein yield of rapeseed in different irrigation and nitrogen treatments.

OeSles
5 Sl ol asls e 59 ey ol als o ,Slas FHCRRNE S PIFIRWIRY als yeg, do o als o9, 0,8es Wl yuiigy o Sles
O3S ez 5o alls ol . . ) . ' ) . en s s
Levels of No.seeds per ¢ i OESe 2 p,55ks) (32 (2 (S 5o 551 GBS 3 55k)
irrigation and silique IOOQ-seeds No.siliques per Seed yield Protien percent Oil percent Oil seed yield Qllprotem
nitrogen weight(g) plant (kg/ha) (%) (%) (kg/ha) yield(kg/ha)
IIN; 24d 3.56 de 121.8 f 2340 £ 16.15] 47.11a 1112 ¢ 389f
N, 26 ¢ 3.66 bed 167d 3125 cd 18.01h 45.17b 1412 ¢ 566de
IIN; 29b 3.80 abc 234.6b 3860 b 20.09 fg 44.65 be 1724 b 796b
11Ny 30a 393a 3069a 4411 a 21.66d 42.88d 1813 a 933a

YA



LN, 22¢e 3.66 bed 79.8 h 1370 h 17.271 46.80 a 643.5h 243¢g

LN, 23 f 3.67 bed 1052 ¢g 2648 ¢ 20.14 f 4420 ¢ 1170 e 546¢
ILN; 26 ¢ 3.85ab 1452 ¢ 1883 d 21.45 de 42.69d 1274 d 654c
LNy 26 ¢ 3.76 abc 196.6 ¢ 3254 ¢ 23.65b 4152 ¢ 1536 ¢ 786b
N, 19¢g 3.38¢ 3941 1283 h 1942 ¢ 44.61 be 573.6h 254g
3N, 22f 343 ¢ 73.5h 1821 ¢g 2090 e 41.38 ¢ 754 g 389f
I5N; 24 de 3.64 cd 118.6 2546 ef 22.88 ¢ 40.78 ef 1038 £ 588d
13Ny 25d 3:55de 129.2 2508 ef 2534 a 40.14 £ 1005 £ 649¢

Q5,1 (5,18 e gl aoy0 O Jleds] a0 (5SSl (glasals s yge] (Gl g diiws S i B SO Blas gl aS sla Sl g o ,0 -
HiSe o allB 39,00 #, 5Bl YYO 5 V0 s V0 5 yasicw 5 4 Ng g N3 g Ny g Nj - S5 tgb ) adss oo A 9705 F Ccigalz g g Iy -
- Means in each column, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan
Multiple Range Test.
- 1) and I; and I; are 40 and 60 and 80 percent depletion of soil water respectively - N; and N, and N3 and Ny are 0 and 75 and 150
and 225 kgN per hectar respectively.

O ySdos g Aild (p£9) O ,Shos Aild (ydigy 9 (99 (3l w0 IS O ySlos (Al HI B 39 (> 195 10 Al SluRT (AT gy yO (> ya5 Slowl il duw o —F Jous

Lo g plo,5 055790 50 1457l (29
Table6- The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent, oil seed yield and oilprotein yield of rapeseed in Zarfam and Moddena varieties.

Ol
als e 59 Oz e dlass &ls o ,Sles ls g, Ao ails g, 0, Sles PHRRVEPER VIR aly usig o Slas
o3, _ ey 5o Al olasy _ B ’ o
%) No.seeds per S Obse s p,55k5) (32, OLse o 0 ,55LS) (32,9 (LS 45 p,Fshs)
Variety IOOQ-seeds .silique No.siliques per Seed yield Oil percent Oil seed yield Protien percent Qilprotein

weight(g) plant (kg/ha) (%) (kg/ha) (%) yield(kg/ha)
N 382a 26 a 144.4 a 2689.5 a 43.74 a 1175.2 a 21.1a 570.6a
[FXWS 351b 25b 141.6b 2668.5b 43250 113720 20b 520.6b

5,105 (gl e gl oy Bl a0 4SSl glaials Wiz aejl Glae p aiies S e B> SO Blas gl aS sla Sl g o 00 -
- Means in each column, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan
Multiple Range Test.
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Table7- The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent, oil seed yield and oil protein yield of rapeseed in different levels of irrigation and varieties.
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9 d)l-*-" Tobw 4”;;)“”5 g o s shas ez y95 Sloss alo o Slas als yeg, doyd als yeg, 0,Sles PR PRRR WS &ls gy o, Slas
L ":l’s o 1000-sseds Nowsoeds per w5 0 (LS 5 p55LS) (22,) (LS 3 p,55kS) (225) (LS 3 p,55LS)

it z:i[ion and weight(g) .silique No.siliques per Seed yield Oil percent Oil seed yield Protien percent Oilprotein

% aricty plant (kg/ha) (%) (kg/ha) (%) yield(kg/ha)

LV, 3.89a 28a 212.4a 3448 a 4443 a 1542 a 19.74 ¢ 708a

LV, 3.58b 27b 202.8b 3420 a 45.08 a 1489 b 1822 f 633b

LV, 3.89a 25¢ 1304 ¢ 2616 b 44.13 b 1143 ¢ 21.08 ¢ 582¢

LV, 3.58b 24d 132 ¢ 2512 b 4348 c 1078 d 20.17d 533d

LV, 3.65b 23 e 90.3d 2005 ¢ 42.27d 840.5 e 22.60 a 476e

LV, 335¢ 22 f 90d 2074 ¢ 41.18 ¢ 884.7¢ 22.67b 464¢

A3,la8 (5,00 e Syl aoy0 B Jladsl mhans [0 5SSl (glaials wix ae] Glae p Biee S i G > G Blas gl 4 ola Sl g o 00 -
Lae g plh)y i & Vo s Vi S (fush) s so s A 5205 Fr cssals s Iy I -
- Means in each column, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan

Multiple Range Test.
- Iy and I, and I5 are 40 and 60 and 80 percent depletion of soil water respectively- Vj and V; are Zarfam and Modena respectively.

Yy



g &S (y£9, O )Slos (Aild (i gy 9 (99 O3l w0 il O, Shos (1D HI3B (39 (> ya5 1O AlD SlaRi Aigs JO e yeS Slawi (Sl dus o —A Jgus
985 9 039 Aliso ok 50 135 Ailo gz o Ko

Table8- The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent, oil seed yield and protein yield of rapeseed in different levels of nitrogen and varieties.

el
5&)35)‘-.‘?‘-' Tl als e 59 ' s sl sl Cege dlows als o ,Sles Al g, do &l g, 0, Sles Gl gy Aoy Alo yasig o Sles
Lot ) Nosaods per S (oSn 5o ,555) (225 (oS 5o ,555) (2o (oS 59 ,55)
nitrogen and IOOQ-seeds silique No.siliques per Seed yield Oil percent Oil seed yield Protien percent Qilprotein
varieties weight(g) plant (kg/ha) (%) (kg/ha) (%) yield(kg/ha)
NV, 3.63 be 2g 779 ¢ 1542.f 45.81b 716 £ 18.10g 280g
NV, 3.43d 22 f 82.7¢ 1787 e 46.53 a 836.4¢ 17.13 h 311f
N,V, 373b 25d 116.5d 2546.d 4381 ¢ 1124 d 20.34 ¢ 517d
N,V, 3.44d 23 ¢ 114d 2517d 4336 ¢ 1100 d 19.02 £ 484¢
N3V, 393 a 27b 1712b 3165:bc 43.12 ¢ 1372 b 22.11¢ 710b
N;V, 3.60 be 25¢ 161 c 3094 ¢ 42.29d 1318¢ 20.83d 649c
N4V, 395a 28a 2119a 3506 a 4223 d 1489 a 2401 a 848a
N,V, 3.54 cd 26¢ 208.6 a 3276 b 40.80 e 1294 ¢ 23.09b 731b

3,105 (5,08 e Syl aoy0 B Jleisl a0 5SSl (glasals wix a0l Gl diiea' S jlie B ST la gl aS pla Sl g o 00 -
Lae g pldy5 i i Vo s Vi - LS o Galls (355,505 0,55k YRO 900 50 5 50 i i & Na s N3 s No s Ny -
- Means in each column, followed by at least one similar letter are not significantly different-at 5% probability level- using Duncan

Multiple Range Test.
- N; and N, and N3 and Ny are 0 and 75 and 150 and 225 kgN per hectar respectively - V; and V, are Zarfam and Modena

respectively.
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Table9- The mean comparision of number siliques per plant,number of seeds per silique,1000-seeds weight,seed yield,oil and protein
percent, oil seed yield and protein yield of rapeseed in different levels of irrigation and nitrogen and varieties.
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2o (32 N Lo yo LS 5o 0,55kS) (%2,0) (32)) LS 3 5 9kS) (LSe ;5 0 55LS)
Laegglgi?rglr;hg:ggn 1000-seeds No.ssiitile%seper No.siliques per Seed }rleld Protien percent Oil percent Oil seed yield Oilprotein
vari e%i es weight(g) plant (kg/h: (%g (%) (kg/ha) yield(kg/ha)
LNV, 24 hi 3.66 defgh 12378 gh 2272 h 16.67 m 46.35bc 1070 gh 3901
LNV, 24 ghi 3.46 ghi 119.8 hi 2408 fgh 15.63 n 47.86 a 1053 %g 388i
I[N, V, 27 e 3.82 bc 169.8.¢ 3129d 19.05k 45.25cd 1416 d 587fg
LNV, 25fg 3.49 fghij 164.1 ¢ 3121d 16.98 m 45.09¢cd 1408 d 545gh
I[N;V, 30b 3.97 % 245.8b 4024 b 21.10 gh 44.48 de 1791 b 869%
IIN;V, 28 cd 3.64 defgh 2234c¢ 3696 ¢ 19.08 k 44.82d 1657 ¢ 723c
I[[N4V, 3la 4.12 310.1a 4367 a 22.13 ef 4323 ef 1890 a 989a
1NV, 29¢ 3.74 bcdefg 303.8a 4455 a 21.20 42.53 fi 1736 be 878b
LNV, 221 3.77 bedef 754k 1304 jk 17.80 46.70 a 612k 239k
LNV, 22kl 3.56 defghij 84.2 k 14363 16.75 m 46.90 ab 674 gk 248k
LN,V 25 gh 3.80 bede 107.6ij 2697 ef 20.65 hi 44.40 de 1198 ef 570fg
LN,V, 22 kl 3.54 defghij 102.9] 2599 fg 19.63 j 44 de 1142 fg 522h
LN;V, 27 e 4 ab 149.6 £ 3949 de 21.85f 43.17 de 1275 ¢ 658de
LN;V, 25 fg 3.70 cdefg 140.7 £ 3016d 21.05 gh 42.20 fgh 1272 ¢ 649¢
LN4V, 27 de 4.01 ab 189.1d 3513 ¢ 24.02°¢c 42.23 fgh 1488 d 861b
LN4V, 26 f 3.51 efghij 200.1d 2995 d 23.27d 40.82 hi 1224 ef 712¢
LNV, 190 3.48 fghij 3451 1050 k 19.83 ] 44.38 de 466.11 213k
LNV, 20 n 3.28j 4431 1517 19.02 k 44.84d 681.2 gk 296j
LN,V 23 kl 3.57 defgh1 72k 18111 2133 ¢ 41.78 756.9] 3951
LN, V, 21m 3.29ij 749 k 18311 20.48 1 40.98 hi 751 383i
N3V, 24 ghi 3.81 bcd 1182k 2522 fgh 23.38d 41.70 gh 1051 h 602f
LN;V, 23 jk 3.48 fghij 118.9 hi 2571 fg 22.38 ¢ 39.851g 1024 h 574fg
N4V, 26 f 3.74 bcdefg 136.4 fg 2637 fi 25.88 a 41.23 gh 1088 gh 695cd
N4V, 24 ij 3.37 hij 122 hi 2378 g 24.80 b 39.067 92221 602f

D3,la8 (g, e Sl aoy0 B Jladsl mhans [0 5SSl (glaials wix ae] Gl diiee S i B> SO Blas gl aS ola Sl g o 00 -
S 5o Al (s p)S kS YYO 5100 5 VO 5 o cudF 4 Ng s N3 s No s Ni - S ousb, b asis A 575 cssalss Ly I -

Lo g pldys iy a2 Va s Vi

- Means in each column, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan
Multiple Range Test.
- I; and I, and I3 are 40 and 60 and 80 percent depletion of soil water respectively - N; and N, and N3 and Ny are 0 and 75 and 150
and 225 kgN per hectar respectively- V| and V, are Zarfam and Modena respectively.
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