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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 2026-05-20 ]

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.
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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.
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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

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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