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Table 1. Meteorological data of crop growth period in growth season of 2007 -2008

Metrological Parameters

el s e

Les Jilas s ST s ke it slosy ol Fi .
Months e  Min. Temp Max. Temp Mean. Temp No 6 fi:ree)z}) davs  Preci itatio)ﬁ (mm) WRH i (0/: )
Q) ¢C) (C) ' - i
Oct. & 14.1 29.1 21.6 0 20
Nov. oLl 9.2 27.1 18.02 0 30
Dec. 55T 5.4 20.2 12.8 4.3 49
Jan. ) -42 7.6 1.7 13.5 60
Feb. e 0.7 13.1 6.2 0.3 42
Mar. Al 8.3 26.1 17.2 0 0 32
Apr. s 14.95 335 24.26 0 0 33.65
May cigos) 22.79 36.31 29.55 0 0 22.89
olST Gl Joe STl glias 5 (S35 Slos o Y s
Table2. Physical and chemical characteristics of soil in experimental site
L . . Cusks (Fis e NP SYEI TR oSl 3L gl e ) L o ) -
Geile) Gos J\,Bfﬁ(wﬁ;j;:; il gb.} wk 22 5 =S 2r3 .d@ 2 J = » Components soil textuer ; (;ilil ‘tj:lj) E zviili&; > LA;:MI ""é%’f
Depth (Cm) 3 Soil moistuer in Soil moistuer in o oy - 1 1 : 0
(g.cm”) F.C (%) P.W.P (%) Sand. _Clay (mg.ke") (mg.ke") pH (%)
0-30 1.34 13.1 13 33 9.2 125 7.9 0.44
30-60 6 115 8 0.35
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Table3. Number of irrigations and total irrigation water in different irrigation treatments
Irrigation treatments bl slajleas N‘(S).J E} Erl;aga;;;s Total Irrig‘sa)tﬁ)‘n%)vs‘/ ':t‘;: (m’. ha!) Plant growth stage oS s, d
(Aald) o sb )y adss o35 00 1 ey 55T 4 4286 Rosette Stage GS.2-7 P
S1: Irrigation after 50 % Depletion of water Budding Stage GS.3-1 P e
b s Ao 3 Ve Sl e LT 3 3571 Flowering Stage GS.4-2 iy
S2: Irrigation after 70 % Depletion of water Repining Stage GS.5-2 S Ay
@)b)A:BJM)AMJﬂL;)lﬁT 2 2619

S3: Irrigation after 90 % Depletion of water

Complete Rosette Stage GS.2-12  jIs” u) Iy

Flowering Stage GS.4-1 Ny
Repining Stage GS.5-3 S s
Budding Stage GS.3-2 P e
Repining Stage GS.5-3 S,
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Table 4. Analysis of variance for plant characteristics of canola and Indian mustard in irrigation and potassium fertilizer treatments

oo Al
SOV 5 ki 35T a3 45‘{:&9 4:‘,.{ .): L}:q-)}ﬁ-sl.ff J."J}’ ):- flnlﬁ: m’l;)l.}a U9 . Gy s n.L&Ja.E..ﬁ: Cls el ST O e d_l).\f
= C df Grain yield Silique.. Plant Grain. silique 1000 grain weight Aborted silique. HI Water use efficiency
Plant’
Replication kS 2 58746.7 ™ 182™ 31.907 ™ 0.022 ™ 21.63™ 1.144 ™ 0.005 ™
Species (S) Ry 1 3572302.2%* 2446.96 * 136.963** 4.16 ** 25.352 % 194.560** 0.229%*

Irrigation (I) WL 2 3163698.6** 7393.55 ** 165.852%* 1.18 ** 420.130%* 6.616** 0.089**
Sx1 ST xs 8 2 971865.3** 52452 11.630%* 0.562 * 3.574 ns 46.116%* 0.07**
Potassium (P) Y 2 1756151%* 11058.16 ** 176.074** 0.442 ns 239.130%* 14.782%** 0.170**
SxP by X4 8 2 24322.7% 119.907 ™ 0.963 ™ 0.127 ™ 0.907 ™ 1.282™ 0.002 ™
IxP el X ooLT 4 78027.5* 405.972 ™ 1.463 ™ 0.203 ™ 44.269%* 1.449 ™ 0.017**
IxPxS & SX ol X LT 4 12180.6™ 543.380 ™ 1.463 ™ 0.113™ 0.546™ 1.671 ™ 0.001 ™
Error =2 34 28874.1 359.255 1.221 0.181 4.885 0.889 0.003
CV (%) (hoy3) Sl ks o o 6.37 13.15 5.69 13.94 11.92 3.76 6.69

ns: Non-significant 15 s e IS

*and ** : Significant at 5% and 1% probability levels, respectively
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Table 5. Mean comparison of plant characteristics of canola and Indian mustard in irrigation and potassium fertilizer tretments

als 5 Slae Llaylm 05 B .
5 . SEReY) : ST RHERINES) G g ydedd baw - SE\RUY} Sl =L ol O 1,5
:  Grain Mield D503 o2 OO0 1000 : ioht 20 e TS o - CanliT]
Treatment Js Lrainyie Silique. Plant’  Grain. Silique™ gram weig Aborted silique. Plant” HI (%) WUE (kg.m™)
(kg.ha'?) (g)
Canola (C1) 1515 2924 a 137b 2la 333a 19a 27 a 0.84 a
Indian mustard (C2) s Js & 2409 b 151 a 18b 2.78 b 18 b 23 b 0.71b
Irrigation ot
Control (S1asta 3078 a 161a 23 a 333a 13¢ 26 a 0.72b
70 % Depletion (S2) PSRN 2682 b 149a 19b 2.82b 19b 25a 0.75b
90 % Depletion (S3) Al do,sdn 2240 ¢ 122b 17¢ 3¢ 23 a 24 b 0.85a
Potassium -
Control (K0) sl 2351 ¢ 117¢c 16 c 2.89a 23 a 24D 0.68 ¢
150 kg.ha' (K1) a3 0 5 SO 2673 b 150b 20 b 3.09 a 18b 25a 0.78 b
250 kgha! (K2) S 3 p SoLSYO: 2975 a 166a 22 a 32a 15¢ 26 a 0.87 a
Interaction effect Dotz 31
C1* Sl 3428 a 161 a 25a 342a 14a 28 a 0.80b
C1* 82 3111Db 138 a 21b 327a 20 a 28 a 0.87 ab
C1* 83 2233d 114 a 18¢ 331lla 24 a 24b 0.85 ab
C2* Sl 2728 ¢ 162 a 21b 324a 13a 23 ¢ 0.64c
C2* 82 2253 d 161 a 16d 239b 18a 22¢ 0.63c
C2* S3 2247d 129 a 16d 2.7b 22 a 24 b 0.86a

V\J)\,\JLg)LaTJLsL;'.u;;_;UJ,\.;);@cla.ﬂj;;,s;béla;al;A;g-Q}aijblﬂmdf}iJijél)l;af &La;nfjl:ﬂo‘,;w,a):
Means in each column followed by the similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Fig 1. Interaction effect of irrigation treatments and potassium fertilizet'on grain yield of canola and Indian mustard
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Effect of potassium fertilizer and irrigation levels on grain yield and water use
efficiency of rapeseed (Brassica napus L.) and Indian mustard ( Brassica juncea L.)
species

Fanaei’, H. R., M. Galavi® M. Kafi®, A. Ghanbari Bonjar®, and A. H.Shirani-Rad’

ABSTRACT
Fanaei, H. R., M. Galavi, M. Kafi, A. Ghanbari Bonjar, and A. H.Shirani-Rad 2009. Effect of potassium fertilizer and
irrigation levels on grain yield and water use efficiency of rapeseed (Brassica napus L.) and Indian mustard (Brassica juncea L.)
species. Iranian Journal of Crop Sciences. 11 (3): 271-289 (in Persian).

To study the effect of potassium fertilizer under different irrigation levels on grain yield and water use efficiency
of two rapeseed (Brassica napus L.) and Indian mustard ( Brassica juncea L.) a field experiment was conducted in a
factorial experiment using randomized complete block with three replications at Zahak field station, Agricultural and
Natural Resources Research Center of Sistan in 2007-2008 cropping season. Three irrigation levels including
(Sy=irrigation after 50 percentage depletion of soil water (control), S, =irrigation after 70 percentage depletion of soil
water and S; =irrigation after 90 percentage depletion of soil water), two Brassica species (Hyola401 Hybrid and a
landrace of Indian mustard) and three levels of potassium fertilizer (Ky=0 ,K;=150 and K,= 250 kg.ha'1 K,S0,)
comprised the experimental factors. Results showed that the effects of irrigation levels, Brassica species and
potassium fertilizer on grain yield, number of silique.plant™, number of grain.silique”', number of aborted silique.
Plant”, 1000 grain weight and water use efficiency was significant. Considering grain yield and water use efficiency
Hyola401 performed better than Indian mustard landrace by 17% and 15%, respectively. Production efficiency of
rapeseed was higher in this experimental condition. With increasing stress intensity, grain yield reduced and water
use efficiency increased significantly. Graindyield in severe water stress treatment (S; ) was 27% lower than the
control (S;), however, water use efficiency increased by 16%. Increasing water use efficiency reduced water used in
S2 and S3 treatments by 7% and 39%. as compared with control (S1). With increasing potassium application rate,
negative effect of water stress on grain yield was ameliorated and grain yield improved. Application of 250 kg.ha™ of
potassium increased grain yield and water use efficiency by 21% and 22%, respectively. Interaction of irrigation X
potassium application was significant for grain yield, water use efficiency and number of aborted silique.plant”, but
not for the other traits. The results also showed that in S; treatment differences between lowest grain yield at K, and
highest grain yield at K,-was 779 kg.ha"' which was 52% greater than the control. Results of this study showed that
potassium application can positively affect grain yield and water use efficiency of rapeseed in severe and mild stress
conditions. It is‘concluded that potassium application was effective on plant growth and formation of economic yield
in conditions of Sistan region by ameliorating damages caused due to water stress.

Key words: Grain yield, Indian mustard, Potassium fertilizer, Rapeseed and Water Use Efficiency.
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