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Effect of water stress and different levels of nitrogen fertilizer on seed yield and
its components, nitrogen uptake and water use and nitrogen utility efficiency in
two rapeseed (Brassica napus L.) cultivars
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Table 1. Number of irrigation and quantity of water used in each treatment during the growing period

Sran T Ol kT sl * ool sl
G 53 caa )
Water used (m*/ha) Number of irrigation Irrigation treatment
5574 6 Iy
4740 4 I,
4259 3 I3

eflsksq}b)%w.w):/\- 97 %ﬁ@lg)lzslll*
* 1y, I, and Iz are: 40, 60 and 80 percent of depletion of soil water.
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Table 2. Summary of analysis of variance for irrigation, nitrogen and cultivar on physiological characters, grain yield and its
components of rapeseed (Brassica napus L.)

PRGN als 5 Shes oo ol s ails sl 059 s Shes Gyae oLl ST O 1S Ol Olpee oslizal LIS 4y Cde LS
@37 Grainyield G 5 o s l5m S5 WasShes ST 5 oS osle 03358 Ol el 0isss
S.0. V. i s df No. of pods/  No. of 1000-  Biological yield Water use Water use N.uptake  N.utility df N. uptake
plant grain / grain efficiency efficiency efficiency efficiency
pod weight (Grain)  (Total drymatter)
Replication( R) S 3 110240.794 426.971 1.594 0.136 4548718.638 48.226 0.170 4.060 3.750 3 12.978
Irrigatiion (1) ©oLT 2 13749365.218**  61195.732**  169.906**  0.100™  150539123.429** 1158.174** 0.429** 466.340**  70.559** 2 1431.861**
Nitrogen (N) Oisps 3 12209289.005**  53526.873** 66.955** 0.293**  215831658.762** 5191.188** 9.129** 1021.671** 1501.114** 2 94.676**
IxN Sspsx sl 6 313335.846**  3095.765** 3.392™ 0.123™ 7318977.078**  110.672** 0.285** 36.754**  33.191** 4 4.752**
Error a asks 33 69808.99 362.215 1.609 0.077 1506241.121 31.406 0.066 1251  9.167 24 4,048
Cultivar (C) e 1 12841.317**  3835.482** 46.760** 6.652** 26504116.323** 2.870** 1.005** 0.014™ 1.911™ 1 7.476™
IxC GoxeT 2 125311.215*% 339.171"™ 0.448"™ 0.004"™ 4194547.744* 61.424* 0.128™ 0.240™ 34.717"™ 2 0.844"™
NxC $ox 05 3 421670.301** 380.270"™ 8.677** 0.155™ 843754.119**  201.247** 0.368** 4.525** 17.367** 2 3.309™
[xNxC  (5x05smxell 6 82843.976™ 560.441* 1.073™ 0.006"™ 805612.323"™ 40.526* 0.032"™ 0.811™ 13.046™ 4 3.924™
Errorb bsks 36 36335.538 235.463 1.260 0.069 919836.080 16.544 0.042 0.638  13.578 27 1.926
C.V. (%) () Ol pii s 12.21 12.58 9.84 8.35 8.08 7.55 8.42 6.67 14.34 5.78
* and **: Significant at 5% and 1% probability levels, respectivey. N 5T Qi e 53 513 dmn o5 4T
ns: Non- significant 13 s NS
rYq
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Table 3. Mean comparision of physiological characters, grain yield and yield components in rapeseed at different levels of main effect of irrigation (1),
Nitrogen (N) and Cultivar (C)

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

o ol oslizal 1,8 e Ol e osle OT O s ol )8 ST Oy o) 3 Ses Cper o5 Sl &ls sldw 39 s Shes
Ses N3TPN 033755 NITPN J5 s <l > Shes Sl Sy 2 RS BE «ls iz «ls
Treatment (P 5 26 205 PSS S 0 SAS) e S4s)  No.ofpods/  No. of (9] 2SS
N. uptake efficiency N. utility efficiency (s (OESs HSa HSa plant grain / pod 1000- (GIEeY
(9/9) (9/9) N. uptake  Water use efficiency Water use Biological grain Grain yield
g/m? (Total dry matter)  efficiency (Grain) yield weight (Kg/ha)
Kg/m3/ha Kg/m®/ha (Kg/ha) (@
Irrigation
Iy 0.32a 24.63 b 16.08 a 254 a 0.59a 14160 a 165.7 a 25.6a 3.19a 3340 a
I, 0.22b 25.07b 11.33b 244a 0.53b 11590 b 113.8b 22.8b 3.14a 2548 b
I3 0.17c 27.39a 8.531c 2.31b 0.47c 9848 ¢ 78.8¢c 21.1c 3.08a 2040 ¢
Nitrogen
N, - 32.84a 5.132d 1.60d 0.33¢c 7863 d 71.08d 214D 3.04b 1672 ¢
N, 0.21c 3191a 8.138 ¢ 2.32¢c 0.51b 11330 ¢ 90.30 ¢ 22.1b 3.04b 2547b
N3 0.25a 21.13b 15.22 b 281b 0.63a 13740 b 142.3b 246a 3.22a 3119 a
Ny 0.24b 16.91c 19.44a 2.98a 0.65a 14540 a 174.1a 246a 3.24a 3232 a
Cultivar
C, 0.24a 25.837 a 11.992 a 253a 0.54a 12392 a 113.1b 24a 340a 2654 a
C, 0.23b 25.555 b 11.968 b 2.33b 0.53b 11342 b 125.7a 23b 2.88b 2631b

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

I (13 g Dl des 30 JL.;,\cla.ﬂ)w{ql;ém\;x%;,,ﬂﬂwuﬁmeff;mgf&ylbs\,l;& IR I <
- Means, in each column, followed, by one, similar letter are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.

Y.


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

N 035 555 Calises p3lis 5 BT 5 Y

o;,,;;}é,gqx»@b,n}fﬁngk\,41;;&@@@5,5}1};@@@%@wuﬁ—wj,\?

Table 4. Mean comparision of leaf physiological characters, grain yield and yield components in rapeseed at different levels of irrigation (I) and nitrogen (N)

C ol ol ol ) Sl eslizal o1, e Ol e osle 0T o s 1,8 o e o)y s Shes oo ol s als sl OJs 3 Shes
ot RITE* RITE* 0585 3555 Js e als T S5 g Gy gy $ls e <ls
Irrigation  Nitrogen 5 e (P (prrenp ) 23 osSom o Sk Cape np S (a5 84s)  No.of No. of (5 g) 2SS
level level N. uptake N. utility N. uptake OLSs O s Biological yield pods/ plant grain/pod  1000- HLSs
efficiency (g/g) efficiency (g/g) g/m? Water use effi. Water use (Kg/ha) grain
(Total dry matter) efficiency weight Grain
Kg/m®ha (Grain) (@) yield
Kg/m®/ha (Kg/ha)
Ny - 35.85a 6.60 fg 1.84 ef 0.41f 10250 e 101.7d 23cd 2.95b 2340d
I N> 0.29¢ 28.32¢ 11.02¢ 2.31d 055e 12870 bc 1269 ¢ 245b 3.10b 3112 b
N3 0.35a 18.67 fg 20.67b 2.92 ab 0.68 ab 16280 a 186.6 b 278a 3.22ab 3838 a
N, 0.32b 15.66 g 26.04 a 3.09a 0.73a 17230 a 2476a 27.3a 349a 4072 a
Ny - 25.77cd 5.34h 1349 0.28¢g 63759 66.1 ef 21.6 def 3.08b 1368 f
) N> 0.20e 35.86a 7.48 f 259 ¢ 0.56 de 12280 cd 822¢e 21.5¢ef 3.07b 2682 ¢
N3 0.23d 21.36 ef 14.07d 2.85 abc 0.62 cd 13550 bc 136.5¢ 24.0 be 3.25ab 2975 b
Ny 0.22d 17299 18.41c 298 a 0.67 bc 14170 b 170.2b 24.2 bc 3.16b 3165 b
N, - 36.88 a 3.45i 1.63f 0.30g 6964 g 4549 19.79 3.08b 1309 f
I N, 0.15¢g 31.54b 5.91 gh 2.07 de 043 f 8821f 61.7 fg 20.3 fg 2.96Db 1847 e
Ns 0.18 ef 23.35de 10.91e 2.67 bc 0.59 de 11930 de 103.7d 22.0 de 3.18 ab 2543 cd
Ny 0.17 fg 17.79¢ 13.85d 2.86 abc 0.57 de 12220 cd 104.3d 22.3de 3.09b 2460 cd
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- Means, in each column, followed by, at least one, similar letter are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table 5. Mean comparision of leaf physiological characters, yield and yield components in rapeseed at different levels of irrigation (1) and cultivar (C)

LT b £l de o8 5lealizal o1, e Ol ST pae S ST O s oS s Shes Y P PO NP s 3 Sles
8595 0355 0395 J5 St osle wls > Shes Sl G0 e CHERSS «ls
Irrigation  Cultivars GF e 5 e (prre 2t ) 2 oaSom o S8 oSl 0 S8 » eSS No. of No. of 5 2SS
treatment N. utility N. uptake (S G s (s pods/ plant grain/pod  1000- HSa
N. uptake efficiency g/m? Water use efficiency Water use Biological grain Grain
efficiency (9/9) (Total dry matter) efficiency yield weight yield
(9/9) Kg/m3/ha (Grain) (Kg/ha) (@ (kg/ha)
Kg/m®/ha
I C; 0.32a 25.38b 16.16 a 2.69a 0.60a 15000 a 159.7 b 26.4a 344 a 3385a
C, 03la 23.87b 16.00 a 2.39b 0.59a 13320 b 171.7a 249b 2.94b 3296 a
) C; 0.22b 25.81ab 11.23b 2.57a 0.54b 12200 c 104.0d 236¢C 340a 2598 b
C, 0.22b 24.34b 11.42b 231b 0.52b 10990 d 1235¢ 22.0d 2.88b 2497 b
C; 0.17c 28.45a 8.55¢ 2.34b 0.49c¢ 9977 e 755¢€ 21.6d 3.35a 2100 ¢
' C, 0.16 ¢ 26.33 ab 851c 2.28h 0.46 ¢ 9719 82.0e 205e 2.80 b 1979 ¢

- Means, in each column, followed by, at least one, similar letter are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table 6. Mean comparision of physiological characters, yield and yield components in rapeseed at different levels of nitrogen (N) and cultivar (C)

3585 £l (RSN Slealizal o1, e Ol ST e oS ST Oy oS s Sles e ol dls slus s 3 Shes
RET> 0355 8395 J5 oS osle wls > Shes Sl G500 e als i «ls
Nitrogen Cultivar 5 26 5 e (grre e ) oS o Sk Sapepe SAS) eS8 No.ofpods  No. of g 2SS

N. uptake N. utility N. uptake O s O s 55 e a Iplant grain / 1000- O

efficiency efficiency g/m? Water use effi. Water use HSs pod grain Grain

(9/9) (9/9) (Total dry matter) efficiency Biological weight yield
Kg/m®/ha (Grain) yield (9) (Kg/ha)

Kg/m®/ha (Kg/ha)

Ny Cy _ 35.54a 5.73e 1.64¢e 0.36d 8023 e 58.9d 213c 3.20¢c 1804 d
C, _ 32.13a 452f 1.56 e 0.30e 7702 e 83.2¢c 215¢c 2.87d 1540 e

N, Cy 0.22¢ 31.22a 8.18d 2.38d 051c 11680 d 86.8 ¢ 23.2b 3.32bc 2520 ¢
C, 0.21c 32.60a 8.08d 2.25d 0.52¢c 10980 d 93.7¢ 210c 2.77d 2574 ¢

N, C; 0.26 a 20.65 bc 15.65b 294 b 0.63b 14400 b 138.1b 252a 3.47ab 3137 b
C, 0.25b 21.60 b 1478 ¢ 2.69¢c 0.63b 13090 ¢ 146.4 b 240D 2.96 d 3103 b

N, C, 0.24b 17.94 cd 19.50a 3.24a 0.69a 15800 a 168.6 a 258a 3.60a 3419 a
C, 0.24Db 15.89d 19.37a 272¢ 0.61b 13280 ¢ 1795a 235D 2.88d 3046 b

L1 (5l e gl Ao 530 Szl pelae ) S glaals dimr 03057 alal s diean 65 2hin O3 o 5SS Bl (515 45 e g2 a3 ¢ o Sls —
- Means, in each column, followed by, at least one, similar letter are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table 7. Mean comparision of physiological characETs yleld and yield components in rapeseed at ﬁerent levels of irrigation (1), nltrogen (N) and cultivar (C)
LT RETEH o5 il o Sleslied LS Gl Ol ST e S ST e o8 >,§L,; oo ol sl sl 359 3 Shes
g)}f_., Q)}ﬁ Q)‘}Ji:.? Jfa{..‘:,'uf 4ls .s)il.:o 58 s G g3 o dl;)/l;,a &l
0] (N) () (05 ¢ 5 20 2e5) 23S o SAS)  aSage o SAS) 3 SLLS) No. of No. of 5 e SAS)
(f;, (‘;) N. utlflty (e OLSa (G s LS pods/ plant grain/pod 1000-grain HLSa
N. uptake efficiency N. uptake Water use efficiency Water use Biological weight (g) Grain
efficiency (9/9) g/m? (Total dry matter) efficiency yield yield
(9/9) Kg/m®/ha (Grain) (Kg/ha) (Kg/ha)
Kg/m®/ha
N C, N 38544 5.96 i 1.82ijk 0.41 gh 10140 jk 855ghi  23.2fgh 3.10cdefg 22871
! C, - 33.17 abcd 7.23 gh 1.87 hij 0.42 gh 10360 ij 117.8def  22.7 fghij 2.79gh 2392 ghi
N C, 0.29¢ 28.36 cdef 10.93 f 2441y 0.55 ef 13640 cde 118.9 def 22.5cd 3.35 bede 3086 cd
2 C, 0.29¢ 28.29 cdef 11.10f 2.17 gh 0.56 ef 12110 efgh  134.9cd 23.5fg 2.86 fgh 3138¢c
1y N C, 0.37a 18.58 hijk 21.72 b 3.15ab 0.71ab 17610 a 185.9b 285a 3.49 abc 4003 a
¥ C, 0.33b 18.76 hijk 19.62 ¢ 2.68 def 0.65 bc 14960 bc 187.4b 27.2ab 2.96 efgh 3673 b
N C; 0.32b 16.04 jk 26.05a 3.33a 0.74a 18610 a 248.4 a 285a 3.83a 4164 a
4 C, 0.32b 15.28 k 26.03 a 2.84 bcde 0.71ab 15860 b 246.9 a 26.2 bc 3.14 bedefg 3979 a
N (of) - 2749 defgh  4.69 jk 1.75 jk 0.271i 6500 m 56.3 kl 21.7 ghijk 3.26 bedef 1293 Im
! C, - 24.05 efgh 5.98 i 1.51 kI 0.30i 6250 m 75.9 hijk  21.5hijk 2.91efgh 14421
N C, 0.20e 35.89a 74649 2.66 def 0.56 ef 12640 defg 81.9 hij 23.0 fghi  3.34 bcde 2675 efg
| 2 C, 0.20e 35.84a 7509 2.51 ef 0.56 ef 11930 fgh 825hij  20.0klm 2.80gh 2690 efg
2 N C. 0.24d 20.67 hijk 14.30 e 2.92 hed 0.61 cdei 13850 cd 129.9cde 245def 3.47abcd 2929 cde
* C, 0.23d 22.05 ghij 13.83e 2.79 cde 0.63 cd 13250 def 143.0c 23.5fg 3.03 defgh 3022 cd
N C, 0.22d 19.17 hijk 18.47d 3.33a 0.74a 15820 b 148.c 25.2cde 3.55ab 3495 b
‘ C, 0.22d 15.42 k 18.35d 2.64 def 0.59 cdef 12510 defgh 1925b 232fgh  2.77¢h 2835 def
N 0% - 39.18 a 3.98 kl 1.371 0.37h 6464 m 3481 20.5klm  3.25bcdef 1577 ki
! C, - 34.59 ab 2.921 1.311 0.241i 7464 Im 56.0 ki 19.0m 2.65h 1040 m
N C, 0.16 fg 29.41 bede 6.16 hi 2.05 hij 0.42 gh 8750 kI 59.6 jk 21.2ijkl  3.27 bcdef 1800 jk
| ? C, 0.15¢g 33.68 abc 5.65 ij 2.08 hi 0.44 ¢ 8892 kI 63.9 ijk 19.5Im 2.92 efgh 1894 j
s N C, 0.18 ef 22.71 fghi 10.94 f 2.75 cdef 058def  11730fghi  98.4fgh  22.7fghij 3.46abcd 2479 ghi
* C, 0.18 ef 23.99 efgh 10.87 f 2.59 def | 0.61 cdef 11050 hij 108.9efy  21.2ijkl 2.90 efgh 2607 fgh
N C, 0.17 fg 18.61 hijk 14.01e 3.04 abc 0.61 cdef 12960 defg 109.3 efg 23.7 ef 3.43abcd 2598 fgh
! C, 0.17 fg 16.96 ijk 13.70 e 2.69 def 0.54 f 11470 ghij 99.2fgh  21.0jkl 2.74gh 2323 hi

LI 6,3 sre Dl do 3 0 Jlex|
- Means, in each column, followed by, at least one, similar letter(s) are not signi

rre

);Qi;u@uh.ug-oyﬂmu,iweff,:mQF&J;\»L;UBS‘QP,UN&LA@QQ -
ntly different at the 5% probability level- using Duncan's Multiple Range Test.


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

Olis (6,15 me OS] ¢ b s 059,25 ial 531 L
o30S Ll gn 4 5 K5 ockalina N 5 No o slas
Sl 05555 Olpee ol 3l eslizal 53 ol 1, pute
.upd,ﬁ;\,“\:fwfﬂ;;\omm@ut”
5245 5l 0L 35 085 5 055 8 ool bolaze ol
5 Sran 05958 Ol o2 YL 5 Jsene LT Hles
:H)L;A_:J}Su\zzj_{l&a;;_ﬁcrl_é)jr_éj):
Loyl b 53 0B et 45T A sdalin omen (LS
Ole (A YL 5o s Ll g ot (25 by i
=50 4o o 5 5YL s 5, Sas (5 e 035 0
ctujjvjjdmjwr&g.aj_{u\_:!}:l_by
5 5 T oS sl b e S (s e 6,8 L
ASL ails gladss

sl byl 48 Coul pl adiasOlis mls
Sl ST s G o olamnn 10055 25
Jelize SIS0 a0l S S asla 5 ails 5 Shes
1iNg lasles oo 5 4 &8 315 0L 09 25 x (55T
L ils |y Cdeo 93 ol Olges o 2eS 5 oo 2k 3ND
Sl s LSl o 53 3 5yl sme D el
Oljr o2 YL &S 6165 4 b3 F odalin (gl sne
.(’Fj\‘}\'dju_?-)c_iub&\x?rlé)j o4 Slie ol
ASC_.ﬂ\Q_l\aMJQLi_IJ'__JV.SJX oWl Jlaze 31
33 o) Oljme o i 5 0peS VL 5 V1 glajles
31 LaoT Oodlastl 48 (gla,8 @ amsls |y ol )8
S ls gme 415 5 Shes gl T O e o) L
Ol edmsOlis 55 o8, x 059 548 Jilie Sl ¢ poman
S 5 s NIV 5 NoVi lajles a8 ol
s gme SNl ol a7 cdmsls |y Cados 53 ol Ol g
5 B x O3, x okl Jolime Sl croman o
13N1Vi 5 iNGV; glalas o5 5 4 457 sl Olis
ol aS W Hls Iy Sliw ol Ol o S 5 o i
Sl T O s 51HLS 55 50 53 Lo LoD
V3850 Jslda) 5 55 me ails 5 Shas

Y

355 13 e 0By 5 059 55 (gl blize Sl 51 oS
5 Shes oS Sl odds Lasia (Y 5% 50 5F Jslus)
&Tr_f}é:&.lz_lﬁi:):ubﬁup}u)db
J=2 o Gl el sl e LS Al 5 e
(Francois et al., 1998) il T oS 4 Lo 55
Sl cadils Jj_il.@.o Ol 4o e 5 e LS:W
DR 059 5 o o Sl Slsi g s o)
L g b @l 5 Slas Ol &8 o oo 0L 4l
e a s (s ol 4l Slio ol O s
e St 4 T 35S il !
S il 0313 OLas L sy r 23 50 Aal g 5 5o il
A OT 53 48T (b e 055 25 Ol 0 S YL
i (Sl odaT Cws 4o LIS s 5, Shes Ol 50
Sl e S8 530 S AT YR L5
Rathke et al., 2005; Sieling and Christen, 1997)
48 el odd 218 Calibee wlia )3 .(Ozer, 2003
Ol jr 5 1S LS d 5 S S el Ol LU
e diasOlis a7 o3 gy as LLS,l (B pae 055 55
33 39l gl Sosle J.&\:@\jlfogfuifb
AL Cu g OT 5 olde Lol &S Sl Sl
L;@j}o\syjjsﬂw)d\ssﬂ&gpbu)\
S 210 JS gt Sl 55 e 03575 Ol &
s 3 Shes 5 ls 3, Shee Olize o iV Y pons
20 S S Y LAY a0 55 Ol 3 4l
Aoy oo 5 40 .(Jackson, 2000) LT oo S 4 4
ul::lu\_a:la.c(al_é))'v_;)cwjﬁﬁ\):a\_{
s S YL als 2 055 5 s 2
AV a5, Shes Cl sl 5 (s g0 05
NEGE
o 238l e 51 1S 48 515 O )y o]
oS s ol el ol Sl sk A5 4 ey
2L o 0kl Jleel Lo e b,y 5
s 8 sy JS oS osle 5 4ls 5 Slas ls e
Ol 3 Ses Bl ab s Jo & db odalie ¢ pimmas


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

T 05855 558 Calidea palae 5 T i S

i Lal ol il ol o 4 1y 3,5 5 o5 Yleos|
@S g s iy il 5, Shes I 5 s
Ol 53 805 Dok 4Ll 0dd 2ty OT 5 o
Doy 4l 3 Shes 53 151 (B s 035 75 1P
0350 AL dmalo 51380 5 ed 53 Rl rh
ST O pme S 5 ails 5 Shas &S ST 5.l
ls 3 Shoe 53 ol iyl pdtees daily SSaSS L
dal s T O e 2S5 il o g Lag )
4Bl G 5 e T Oljn 4SSl o by e s
55 il bl sl Lal . ddl e 3105 (3 Olw 5
DRl 3 L ol e (glos gos 51 585 13 b cails 5 Shee
3T Oy 51HS s bl sl OT O s 5o
3 g 0dh Dl ek s 4l 5 Slas
A dal g

ol laoles 4 5ls OLis ¢ il )l 4 20 s
035,55 o Ol 1 35 olaime S 0555 5
a4 315 OLE 53 05955« bl e Sl 31 5ls
Oln (2S5 Cn i aNn 5 N slasbes o 5
03 3ol e M| ol a8 W ls |y s
LT Blite 31t adalie Sl e D (o6
5 S 03,58 Jalie 5153 )13 e 5 0d)
as NiVi s NgVi e sles a8 ol ol s olis
Aols 1y 059 2 oder Sl op ST 5 op Riw S 5
03578 xS0kl Jlite s g ls e Bt ol &S
3 55 1o an 059 i o Ol e 551 5 055
AV Y Jglas)

dadils 5 o) L;anr\.\j\ 03 O Jlast e
als ST 55 St ol 3 et S 3
il Lol en (8 5 ol 535 ge 055 25 el
Sl U5 anl el e el S (S
= RS 8 53 039 a8 JLaSl S 5 035 55
AALS sl il 85 5 05y 4 (S Sl (S

4M@de_:)“§@w:f);ojb:gg.l?,;

Yrv

VO D Sl ey 5T D33 Dl ¢ (o S o
JRUER JUCI-A I3 UPYCS: SN S W | /PR R
2l 0 8 15 aalen 5 )50 IS (655 p A S
VO 50° 5l e T Glasles &5 35 cpl odiasles
GI3 A IS 55 oSl 1 aea s e s
OLas 1y 6yl gma Ol 5 Wi g ails 5 Shas o s
s :JSLJ— &l T Co pne S e YL sl
5 e sk VYO Sl 53 (S 2o 5SS +/FAD)
Sl o3 T s 4 CaSe 20 YAD T o e b
O+ T sles au by o ails 5, Shes o 2y &S
24 S AT (5 pae DT Olje s 5 e s
YAD (b 2
ﬂ&dlﬂd:ﬁwaumw&ibs
chut:J(l_{:.ag‘_}_{&i}qudszﬁw
goesn 2 & 035 pha P pan T Al 4 Lo
Lo b5 cal e o a8 &8 s 8 ol ol i
S edalics (L by 29D s sk slesd 5o
ST e oL (s 055 55 RIFIL Bk )
S gl S @il il S eSKis esle g 4l
i edalice Ny Hlas 53 2158 93 opl Ol 2ST10
Ol e o e Gl ol 53 As 4l ST Ol T
)g.Mngqdungf&}a:b)dlggjgw
5l 5, Ses o Bpan DT 5 055,55 51 () 2
oy 4 413 3 Sas A oaliin [5IS7 55 055 25 pezs
S SLes Wl T las 55 (B pae 039 55
4—“%—:)\5@.053;—“&(;)45*“ PARRETEES
$lm T o s S .l s e a1 5!
Y VO sl 5 JS Sas sl g il 5 Shes
e T oS e a (sl e S 3 0 SkS
S s W) ls OT G e 18 ST 5
Yoo sl 53 (YPUA) S oS osls 5 m s
o pan Ol om0 5V i S 53 059 55 05 5kS
5> (Taylor et al., 1991) daT Cws 4 4555 25 355

(G 05375 il a B aalllan ) Loyl


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

\YAO (sl ¢ a,u‘ﬁu.ug-!olj_ld;l,;plp@"

O3, i L el o8, &8 sy o K54 0l 5l
5 S S g Jene ol al 5 55 YL
Cydgdome Ll 5 (B as YL 055,20 ¢ ioman
ol e m YL 1) 55 (g b b b (O]
Ll s ol 53 6 5VL als 5 Sles Sl sl 5 calews s
1ol o (S Lol 8 55 4y O Gras LS A 5
Lols) o o s 008 SLE OT il s )
(b 533,58 e ol ddy ade e 3 olE T
D OSs s es s a pldE pele 5 OT Cda SIS
Ol 4 a8 Conl (Glodomy g » Laads y by
JUas! g ) Cadibes (glaand o 5 o 5UT
Sl onls Olis et lejT o ls Ko ST IS
S 1 055 0 e Ol Ll 5 o0 alis ) Sl g
JEE [ NPt a R P QNI K,
G SV iy Ady b g 0 055 25 s
S ddoy Jgb dsly ;55 0,8 YL Sl
r.\_:f 53 3L 5 &ldlks L(Herzog and Gotz, 2004)
Sls 3, Shes s s 55 DLt 487 ol ooy Ol
SN 5 5 (SN se DLENel 4 by e
S Ol 5 iy et Cled 5 J b Lilea
S |y 055, o ey o 18 &Sl B9 23
.(Diekmann and Fischbeck, 2005) das s 41 5 30
aS 515 Ol 05, lesliwl 1HLS ) 5
Cio ol g Sols sme 105850 5 LT lasles
o 4S5l Olis 35 05 5 LT blie J1yls
Oljmr 2 r2eS 5 e TN 5 NG slasled e 5
Ole .3 9 Hls e Ol oS W Hls 1y Co )
ST blise 1 oali (5,13 sinn 5t 4
B P R B S S SRNTE RS S
b 5 a4 ol Oli 5 0By 5 055,58 golT
Oimse 208 5 o i NIV 5 NGV, Ll
st gl el 4 s 1 059,25 51 ealizal oI,

VY EY Jglia) 5535 505 gae 58

YA

S oS Lol &5 035 olS by Al s 5
Gl 0 Ol s oo 13 50 S 1) 05 5 ool
)Jcojjj_:.:sj@wajsur!x\gﬁjséﬂg
OLaLE 53 ¢l ply ool sdzee JUil 3 2ol 31 dons
33 SoalS Ol ol Sl e ¢ T 25 o
3529 055 0 ddeme JUl )3 ol 53l 5 055 0 e
e n ol 03 (Xu et al, 2006) Al il
Oy (6l (6 aS 0 0553 055 55 e (L 5o
o\,&@,)}_kg.g_abfu,;r_s,g@_sub
(o gr.x_;f 5 4S ussls olas (Taylor et al., 1991)
6 olS 568 5 53 0555 Ol g ceulT Slads il 5l
i S (Kl or B )l e 55
5 Sl 238 5 gy Sl o 05555 oS el il
5 5 0lE 535 g0 059 55 Oljen I L ol e
DRl Sy o 35T llab g el i g O s
L o)le IS o) slez 3 Ses ()2 55 b o0
S s 8 atmion (b pae 055 5 Cilibes 3lis
AL 3 Shes (b pae (YL 055,25 L &S (B
N 055,58 05 O e Lol 53 pliie froly izl
f— .(Svencjak and Rengel, 2006) Jsls OLis > s
055,55 Oljmn 45 215 LS 1S 55 OT w555 5 055 5
s 053 755 Oljn el 531 L ol s ol S S
S 3 )l a8 Wd sdalice S )5 b o il
157 53 4Bl mans 055,55 S e €055 53
Ol 055,55 35 Olie o (oS S Ll ol o330
O pae YL polin 3 oo (ALS Calies (glagld
—5 =) »>.(Chamorro et al, 2002) C_&ls
od s WYL dulj:‘ru,jr_%duub@
YL 055 %5 5 dyeme oLl Jl 8 55 055 0
S O35 5 s (S Ll b s 5 B
6ls s Shee W5 caw ( olly opl & G168 43l
4S5k Olen 3 5 L ge 035 & e 055 00l YL
S ahg s olS 535 ge 0555 Ol b axiS

ayls ;*

o 4l LSy g Cd b L



https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

T 05855 558 Calidea palae 5 T i S

Ol HlAe 4 S Coulodld jasios s yls s b
Al 251 6ol s o Al oo Lol 035 25
) 48 Wi edalin pioeen (Abreu et al., 1993)
S (oo 25 5 Jbe i Lyl 5 53 65 03 oder
e SN Ll ol bl 2 Usse 055 4
e s b edalice Ny Jles 3 oods 1,18
4S e B w0 Nl & by e il 5 Sles
055,258 VL b 5 08" (bl ey 2 ol 52
Oj)ﬁérje&);brm&l)&gﬁ;ﬁ‘gw
Jauubh;_ﬂr,\_;fﬁ.@\ o,\_i;)frts,\&\ﬁ
JEsl Ll g o ails Odd 5 b s odd Jles! T i
Dl 3l 1y &l Odd y Cs e g Ladils a5 059 20 S5
g adls s Ladfj_: 058 JLESH pmimman L das
P 5 S 51055 55 Sl 35S Lyl 2
S 5 sakdes sla il 3T .(Xu and Yu, 2006) » 5
(s 059, O s ol 531 L aS™ Wlosls lis
Aol s alS 055 0 Sl eslaal 1HLS Ol

.(Chamorro et al., 2002)

b ga o1 55 g oS Al sdalie cwy o opl )3

s sime 2alS o asalu dlo e 3l odd Jles!
j‘.%)ié@j‘_}j&éozb)@bbﬁw
Sl 5 4l > Slas (3 pan 035 725 AP L (3,0
¢Nas Ny sl Oloe adl a8 8l ol 315 Slas
ol ol s 487 a0 S edalics (gyls siae sl
055,55 o= 5l ealizl 55 o3| @‘J‘S(’v" SHP
aL;wPJj\QTQMC)L&}@ﬂTLLJG«SLé\
Uil o8 &S s 8 Jasie tlesT ol s il
o 5 il L claails 4 68 )5 ol 0 3 05 g 2
B 0505 Ol 4y LS s 53 055 5
AL ) ol D3 Al (e 5 e 9 e
J=15 53 055 Jlisil y Cd o1HST (OT luie

e sl 2V U1 el o35 3l 3l elS

Yra

316058 Sl eslaal IS ‘m;bu.ufot%ﬂ
s o Gl 033,55 JS 135 Kbt
e T T i 4z 4S5 b Oles 0T
s 8 eds Sl 00 JS 5 il 5 Shas zalS”
035,55 JS S Hldde 5525 L oS sy o0 i 4
b oS (T i Bl et ol
oslizul als LSis 6l o 055,25 ol 51 g5l
Jyere sl a0 S 035 20 Uil oL 503 S
(e 05975 Rl b e B b Sl cwles g 5L
il edis Cdi 055,25 ST 5 ails 5 Shes lia
053,58 il L aSal b 4 dew oo i3 4.8
oS Lo 5 o i 03,5 S e ¢ s
(S 055 Somby palie 53 (s el 5l
Gl o odi 055 8 ) eslial 5 JUaSI 1Ll
il 03 g i il LSS5
aS sl Olas il ,yly a2 Tl coren
@S = eobs ae S5 5 ol basles
5 05a 0 5 ol el 51,05 03 25 oder
9 op i 13Ny 9 1IN ela j s e 5 4 a5 sl Ol
sl sl aS Wyl 1y 059 s ode e op S
odalice (545 e (oD crl_S)\ Olae .3 40l as
05 055 5 0B s ol Jolie i
VB Y Jsldr) 345 515 smn
Ceish)y Oljn 2alST Ly Sl jadeie &8 Ol
SALS 055 s ol oS (Sas il STl
&u(‘"\s‘ 23350 059 5 Hldae ials Caw g asl
Sl Ol o i Lo b 51l 0> 8 LS
2345 Sl ol sdiasplis oS il N3 sled 5 1)
s pl 31 6oL Hldie ¢ B ae 055 25 YL polie
alie OWLE 35 8 e Sl g eile 3L ST s
S e Loyl 5 0l 4 a1, 055 525 51 605
olals s 0T (205 5 059/ o a0 Lo

5= e Ll b e ;S:'H b


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

\YAO (sl ¢ a,u‘ﬁu.ug-!olj_ld;l,;plp@"

Gladils Sliadss i o )LSa b jiags oyl

304 5 Jbg g 5 POl Dlide dnnfe 289
b ] (6550leS wdige 5 (5 Oladse dun §o
COLK (B etiige OLBT Sl Sl alwy oo
Sl 5 8 03l = OLBT 5 55 S e ukige

Las r0 5 e @bl l s s 055 %0 Jsl
Cdls |y oS 5 5b5 05555 Ll o copoman 5 sk
S a5 YL Al s, S il
T 5oL GoleTaS s jati s ioes
O s 2S5 iliblas e (055 0 YL
b5 S s sl yalss, Shes ol T

L8 o

References
Glaasls CiS ann g &S5 Slylisl . gb gy gladils CiS dnw g plpw OS5 Slale gls 5,15
Y-S
(P YO 2SS OT o SUL sl i)lS.
sber Olslaslpgs o (i 5) ( (ALS (S35
oo YV gte a&sls

Abreu, J. P. D., L. Folres, F. M. G. De Abreu and M. V. Medeira. 1993. Nitogen uptake in relation to water
availability in wheat. Plant and Soil. 154 (1): 89-96.

Asare, E. and D. H. Scarisbrick. 1995. Rate of nitrogen and sulfur fertilizers on yield, yield components and
seed quality of oilseed rape (Brassica napus L.). Field Crops Res. 44 (1): 41-46.

Chamorro, A. M., L. N. Tamagno, R. Bezus and S. J. Sarandon. 2002. Nitrogen accumulation, partitioning
and nitrogen—use efficiency in canola under different nitrogen availabilities. Soil Sci. and Plant Analysis. 33
(3-4): 493-504.

Daniels, M. B. and H. D. Scott. 1991. Water use efficeiency of double cropped wheat and soybean. Agron. J.
83: 564-570.

Diekmann, F. and G. Fischbeck. 2005. Differences in wheat cultivar response to nitrogen supply. II.
differences in N-metabolism-related traits. J. Agron and Crop Sci. 191: 362-376.

Francois, J., M. Sanchez, F. Eusebio, L. Jose Andres, L. Tonorio and L. Ayerbe. 1998. Turgour
maintenance, osmotic adjustment and soluble sugars and proline accumulation in 49 pea cultivars in response
to water stress. Field Crops Res. 59. (3): 225-235.

Garside, A. L., R. J. Lawn., R. C. Muchow and D. E. Byth. 1992. Irrigation management of soybean in a
semi-arid tropical environment .11. effect of irrigation frequency on soil and plant water status and crop water
use. Aust . J. Agric. Res. 43: 1019-1032.

Hashem, A, M. N. Amin Majumdar, A. Hamid and M. M Hossein. 1998. Drought stress effects on seed
yield, yield attributes, growth , cell membrane stability and gas exchange of synthesized Brassica napus L. J.
Agron and Crop Sci. 180: 129-136.

Herzog, H. and K. P. Gotz. 2004. Influence of water deficit on uptake and distribution of nitrogen in soybean
monitore by soil injected °N. J. Agron and Crop Sci. 190: 161-167.

Yeo


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

T 05855 558 Calidea palae 5 T i S

Hocking, P. J., J. Randall and D. DeMarco. 1997. The response of dryland canola to nitrogen fertilizer:
partitioning and mobilization of drymatter and nitrogen, and nitrogen effects on yield components. Field
Crops Res. 54: 201-220.

Jackson, G. D. 2000. Effects of nitrogen and sulfur on canola yield and nutrient uptake. Agron. J. 92: 644-649.

Ozer, H. 2003. Sowing date nad nitrogen rate effects on growth, yield and yield components of two summer
rapeseed cultivars. Eur. J. Agri. 19: 453-463.

Poma, 1., G. Venezia and L. Gristina. 1999. Rapeseed (Brassica napus L.var Oleifera D. C.) echophysiologcial
and agronomical aspects as affected by soil water availability. Proceddings of the 10™ International Rapeseed
Congress. Canberra. Australia: 8pp.

Rathke, G. W. O. Christen and W. Diepenbrok. 2005. Effect of nitrogen source and rate on productivity and
quality of winter oilseed rape (Brassica napus L.) grown in different crop rotations. Field Crop Res. 94 (2-3):
103-113.

Rossate, L., P. Laine and A. Qurry. 2001. Nitrogen storage and remobilization in Brassica napus L. during the
growth cycle: nitrogen fluxes within the plant and changes in soluble protein patterns. J. of Exper. Bot.
52 (361): 1655-1663.

Sieling, K. and O. Christen. 1997. Effect of preceding crop combination and N fertilization on yield of six
oil-seed rape cultivars. Eur. J. Agron. 7 (4): 301-306.

Sierts, H. P., G. Geisler, J. Leon and W. Dipenbrock. 1987. Stability of yield components for winter oilseed
rape (Brassica napus L.) J. Agron and Crop Sci: 158: 107-113.

Sloan, R. J., R. P. Patterson and T. E. Carter. 1990. Field drought tolerance of soybean plant introduction.
Crop Sci: 30: 118-123.

Sylvester, B. and N. C. Bradley. 1978. Phenological stages in rapeseed (Brassica napus L.). Agron.J.25: 36-41.

Taylor, A. T., C. J. Smith and 1. B. Wilson. 1991. Effect of irrigation and nitrogen fertilizer on yield, oil
content, nitrogen accumulation and water use of canola (Brassica napus L.). Nut.Cyc. Agroeco. 29 (3):
249-260.

Wright, P. R., J. M. Morgan, R. S. Jessop and A. Gass. 1995. Comparative adaptation of canola (Brassica
napus L.) and Indian mustard (Brassica juncea) to soil water deficits: yield and yield components. Field
Crops Res. 42: 1-13.

Wright, P. R., J. M. Morgan and R. S. Jessop. 1996. Comparative adaptation of canola (Brassica napus L.)
and Indian mustard (Brassica juncea) to soil water deficits: plant water relations and growth. Field Crops
Res. 49; 51-49.

Xu, Z. Z., Z. W. Yu, D. Wang and Y. L. Zhang. 2005. Nitrogen accumulation and translocation for winter
wheat under different irrigation regimes. J. Agron and Crop Sci. 191: 439-449.

Xu, Z. and Z. W. Yu. 2006. Nitrogen metabolism in flag leaf and grain of wheat in response to irrigation
regimes. J. Plant. Nut. Soil Sci. 169: 118-126.

Xu, Z., Z. W. Yu and D. Wang. 2006. Nitrogen translocation in wheat plants under soil water deficit. Plant and
Soil. 280: 291-303.

YeN


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.4.9
https://agrobreedjournal.ir/article-1-282-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1385.8.4.4.9 ]

\YAO (sl ¢ a,u‘ﬁu.ug-!olj_ld;l,;plp@"

Effect of water stress and different levels of nitrogen fertilizer on seed yield and
its components, nitrogen uptake and water use and nitrogen utility efficiency in
two rapeseed (Brassica napus L.) cultivars

Daneshmandl, A.R., A. H. Shirani-Radz, Gh. Noormohamadi’ , Gh. Zarei'
and J. Daneshian®

ABSTRACT

Daneshmand, A. R., A. H. Shirani-Rad, Gh. Noormohammadi, Gh. Zarei and J. Daneshian. 2007. Effect of water stress
and different levels of nitrogen fertilizer on seed yield and its components, nitrogen uptake and water use and nitrogen utility

efficiency in two rapeseed (Brassica napus L.) cultivars. Iranian Journal of Crop Sciences. 8 (4): 323-342.

In order to determine the effects of water deficit and different nitrogen levels on seed yield, yield
components, water use efficiency, nitrogen utility efficiency and uptake in rapeseed, a field experiment was
conducted using a factorial split-plot in randomized complete block design in 2005 growing season. In this
study, two cultivars (Zarfam and Modena), 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) was studied. Results showed that increasing
the nitrogen rate from 0 to 220 kg/ha and increase in soil water, caused increasing the total biomass production
that was accompained by increasing the seed yield. Increasing the seed yield, was related to increasing the
number of pods per plant and number of seeds per pod in both conditions. With increasing the ntirgoen and soil
water, water use efficiency (seed and total biomass) was increased. The maximum rate of these efficiency,
obtained from 220 kg N and 40 percent depletion of soil water. Nitrogen accumulation in all plant organs and
nitrogen uptake, increased with increasing nitrogen and watering times. In contrast, nitrogen utility efficiency
decreased with increasing nitrogen used and decreasing soil water that finally improved the seed yield and total
biomass. Zarfam had a higher nitrogen uptake and mobilization under normal irrigation and severe water stress

conditions, and also in higher and lower nitrogen conditions and produced higher seed yield.

Key words: Rapeseed, Water stress, Nitrogen, Yield, Yield components, Water use efficiency, Nitrogen

utility efficiency.
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