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Effect of potassium fertilizer and irrigation on yield and water use efficiency of

canola and Indian mustard species (B.napus L. and B. juncea L.)
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Table 1. Meteorological data of crop growth period in growth season of 2007 -2008

Metrological Parameters olislon gls e
[P bs ST s :Sla Oldidey slajgy sluas SLb e Casby
Min. T Max. T Mean. T
Months sl 1n° emp axo emp ealt emp No. of Freez. days  Precipitation (mm) RH (%)
) Y O
Oct. & 14.1 29.1 21.6 0 0 20
Nov. oLt 9.2 27.1 18.02 0 0 30
Dec. 3T 5.4 20.2 12.8 1 4.3 49
Jan. <3 -4.2 7.6 1.7 17 13.5 60
Feb. i -0.7 13.1 6.2 19 0.3 42
Mar. Azl 8.3 26.1 17.2 0 0 32
Apr. sy 14.95 335 24.26 0 0 33.65
May cigos) 22.79 36.31 29.55 0 0 22.89
u:iu,'TL;\ﬁu WJG&LM“ 9 ;iiﬁeal.:.p,..a} -YJ gl
Table2. Physical and chemical characteristics of soil in experimental site
Goil) Gos S a2l o pabnp Susbs (Fis s Casks ($5s e S 3l sl e e BB S Sl B ey plas il (ST S
Depth (Cm) Bulk Density s b eSS an i3S Components soil textuer P (available) K (available) sl 0.C
(g.cm™) Soil moistuer in Soil moistuer in o e o (mg.kg™) (mgkg™") PH (%)
F.C (%) P.W.P (%) Sand Clay  Silt
0-30 1.34 13.1 53 13 33 54 9.2 125 7.9 0.44
30-60 6 115 8 0.35
bl Caliee ola yles 55 (6 LT (sla Olej 5 Solads sldas ¢l die ¥ gl
Table3. Number of irrigations and total irrigation water in different irrigation treatments
o - R ol sl ol ;.»T Hldae P
Irrigation treatments sllsld No of Irigations  Total Irrigation water (m’. ha™) Growth Stage ) e
(Aald) by s o35 00 1 ey 55T 4 4286 Rosette Stage GS.2-7 3P
S1: Irrigation after 50 % Depletion of water Budding Stage GS.3-1 P Ao
Flowering Stage GS.4-2 iy
Repining Stage GS.5-2 S,
by adss Loy Vel e oW T 3571 Complete Rosette Stage GS.2-12 5" =,
S2: Irrigation after 70 % Depletion of water 3 Flowering Stage GS.4-1 iy
Repining Stage GS.5-3 gy
b Al Loy 4 Sl e oW T 2 2619 Budding Stage GS.3-2 YR
S3: Irrigation after 90 % Depletion of water Repining Stage GS.5-3 Sy

YW
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Table 4.Analysis of variance for plant characteristics of canola and Indian mustard in irrigation and potassium fertilizer treatments

oo ol
SOV . 35T a3 als 5 Sles Gy 33 Cpm ol e 3 Ailsslias als,lm 0 &g 3 odd badu Cils el ST Gy oS
o e 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) 5 1 3572302.2%* 2446.96 * 136.963** 4.16 ** 25352 % 194.560** 0.229%*

Trrigation (I) T 2 3163698.6** 7393.55 ** 165.852%* 1.18 ** 420.130** 6.616** 0.089**
SxI ST Xs & 2 971865.3** 52452 ™ 11.630%* 0.562 * 3.574 ns 46.116%* 0.07**
Potassium (P) by 2 1756151** 11058.16 ** 176.074%* 0.442 ns 239.130%* 14.782%** 0.170**
SxP ey X6 5 2 24322.7" 119.907 ™ 0.963 ™ 0.127™ 0.907 ™ 1.282™ 0.002 ™
IxP ety X6kt 4 78027.5* 405972 ™ 1.463 ™ 0.203 ™ 44.269** 1.449 ™ 0.017**
IxPxS 4;)?><(..:¢\:41 X g, WT 4 12180.6™ 543.380 ™ 1.463 ™ 0.113™ 0.546™ 1.671™ 0.001 ™
Error (1 34 28874.1 359.255 1.221 0.181 4.885 0.889 0.003
CV (%) (o y3) Sl ks oy o 6.37 13.15 5.69 13.94 11.92 3.76 6.69

ns: Non-significant BIEREEg s

*and ** : Significant at 5% and 1% probability levels respectively Loys S g bl g 53 ls an o 5 41 FH gF

YAY
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Table 5. Mean comparison of plant characteristics of canola and Indian mustard in irrigation and potassium fertilizer tretments

4}‘5.:&9 @ g yd oy Bl e 3 Ailsslias db)"% ©3 . &g 5 0dd bt oy B sldas CSls el ST O yan S
Treatment s Cirli‘;nh‘i‘f;d Silique. Plant!  Grain. Silique”? 000 Gr?;)l welght )\ borted silique. Plant” HI (%) WUE (kg.m>)
Canola (C1) 1548” 2924 a 137b 2la 333a 19a 27a 0.84 a
Indian mustard (C2) s Js & 2409 b 151 a 18b 2.78 b 18 b 23b 0.71b
Irrigation ot
Control (S1)usls 3078 a 161a 23a 333a 13¢ 26a 0.72b
70 % Depletion (S2) NSRS 2682 b 149a 19b 2.82b 19b 25a 0.75b
90 % Depletion (S3) ads Lo s 2240 ¢ 122b 17 ¢ 3¢ 23 a 24b 0.85a
Potassium &
Control (K0) ::L» 2351 ¢ 117¢ 16 ¢ 2.89a 23a 240 0.68 ¢
150 kg.ha (K1) SSa 3 0 S SN0 2673 b 150b 20 b 3.09 a 18b 25a 0.78b
250 kg.ha! (K2) ,Sa s p SLLSYO: 2975 a 166a 22a 32a 15¢ 26a 0.87a
Interaction effect Jolaze 31
C1* Sl 3428 a 161 a 25a 342a 14a 28a 0.80b
C1* 82 3111 b 138 a 21b 327a 20a 28a 0.87 ab
C1*S3 2233 d 114 a 18¢ 331a 24a 240 0.85 ab
C2* Sl 2728 ¢ 162 a 21b 324a 13a 23 ¢ 0.64 ¢
C2* 82 2253 d 161 a 16d 2390 18a 22¢ 0.63c
C2* S3 2247 d 129 a 16d 2.7b 22a 24b 0.86a

.b')l.,ungl.s@.m;;ju;"J.a):@c]a.u).s&g}bL;lu\;A;.?Q}aijLﬂlﬂmde;hJ}),6\)136 @\Ad:ij\:a()}:.»}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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Effect of potassium fertilizer and irrigation on yield and water use efficiency of
canola and Indian mustard species (B.napus L. and B. juncea L. )

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 on yield and water use efficiency of Canola and Indian mustard species (B.napus L. and B. juncea L. ). Iranian Journal
of Crop Sciences. 11 (3):273-291 (in Persian).

In order to study the effect of potassium fertilizer under different irrigation regimes on yield and water use
efficiency of two Canola and Indian mustard species (B.napus L. and B. juncea L. ) a field experiment was
conducted in a factorial design based on randomized complete block with three replications at Agricultural and
Natural Resources Research center of Sistan in cropping season (2007-2008). Three irrigation regimes including
(S,=irrigation after 50 percentage depletion water(control),S, =irrigation after 70 percentage depletion water and S;
=irrigation after 90 percentage depletion water), two species (Hyola 401 Hybrid of canola and landrace cultivar of
mustard) and three levels of potassium fertilizer (K¢=0 ,K;=150 and K,= 250 kg.ha'1 K,SO4 ) comprised the
experimental factors. Results showed that the effects of irrigation rate, species and potassium fertilizer on grain yield,
number silique in plant, number seed in silique, number aborted silique in plant, 1000 grain weight and water use
efficiency was significant. From view grain yield and water use efficiency performed Hyola 401 Hybrid better than
landrace cultivar 17 and 15 percentage, respectively. Because, production efficiency of canola was high in this
experiment condition. With increasing stress severity, grain yield reduced and water use efficiency increased
significantly. Grain yield of severe water stress treatment ( S; ) was 27 % lower than the control (S;), but water use
efficiency showed 16 percentage increase. Increasing water use efficiency reduced water consumption in S2 and S3
treatments, 7 and 39 percentage than (S1) control treatment. With increasing potassium consumption, negative effect
of water stress on grain yield ameliorate and yield improved. Application 250 kg.ha™ Potassium than control
treatment (not consumption) increased grain yield and water use efficiency 21 and 22 percentage, respectively.
Interaction effects of irrigation treatment X potassium application except on grain yield, water use efficiency and
number aborted silique in plant were not significant on the other traits. The results showed that in S; treatment
different between lowest grain yield in K, and highest grain yield in K, was 779 kg.ha™ that than similar condition
potassium application in control treatment showed 52 percent increase. Results of this research showed that
potassium consumption can be had positive effects on yield and water use efficiency of rapeseed in severity and
moderately stress conditions. It is concluded that potassium consumption with ameliorate damages due to water
stress could be effective on plant and formation economical yield in conditions of Sistan region.

Key words: Indian mustard, Water Use Efficiency, Canola and Potassium fertilizer.
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