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Table 1. The water usage at autumn and winter culture seasons

- (LS 58 o o) (HUSS jo o yio)
ol b pan Water usage in autumn culture Water usage in winter culture
Water usage (m¥ha) (m¥ha)
Jsmse 5ol 5760 4480
Control
Without irrigation from slique stage
Sy 4 (B Al po 51 (o)l alad
3840 2560

Without irrigation from flowering
stage
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Table 2. Analysis of soil feature (0-30cm depth)

SP sl wo 0 36
EC (dS.m?) SL S sl eolon 222
pH gLl J5 sty 7.24
T.N.V (20 y0) odigls (Jo& dlgo 10
0.C% STy 0.58
N total I5 595 oy 0.06
P (ppm) i JB s 126
K (ppm) i JB el 256
Texture cdb C.L-L

Clay % oy S0 yd 27
Silt % [E PUIR W 49

Sand % RV 24

Fe (ppm) (ppm) &1 5.02
Zn (ppm) (PPM) 59, 0.32
Cu (ppm) (PPM) (o 1.47
Mn (ppm) (PPM) 3o 23.74
B (ppm) (ppm) 0.94
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Table 3. Analysis of variance of studied traits of canola in response to experiment treatments

aSlh dlaxi e ye5 Slox

s L, Srpuss kel O
. . Al L Branch  Pod number =2 45Lé 2
X gbe oLl g el Stem number per  per main  Pod number
Source of variation df Plant height  diameter plant stem per branch
Year (Y) Jw 1 2737.78**  635.17** 37.25** 3316.63** 10416.67**
Error (a) Jol gl 2 133.79 1.35 0.75 13.84 69.03
Planting season (PS) s s 1 104376.87*%* 1493.63** 324.87**  21400.46** 39956.80**
Y x PS s fpadx Jlw 1 89.45" 27.45%* 1.45** 145.70** 382.40**
Irrigation (1) sl 2 9465.19**  583.74**  233.28**  36358.75** 49849.64**
Y x| solxJ 2 104.16"™ 40.61** 2.55** 387.23** 416.05**
Y xPS x| ol x cadls fadxJlw 2 7.73m™ 141m™ 0.10™ 29.89" 11.61m
PS x 1 ol x cadls fad 2 336.58** 23.77%* 9.48** 1626.97**  2282.03**
Error (b) pod s> 10 191.02** 3.31** 1.45** 139.14** 59.80
Genotype (G) ws$; 5 131.52%  10.27%*  3.94%%  584.22%%  026.66**
Y xG uigiix Jlw 1.63™ 0.80" 0.08m 3.69™ 17.52m
PSx G eigix el Jad 5 1.28™ 0.11m 0.08" 5.13" 6.70™
Y xPSxG g el Jadx Jw 5 0.34"m 0.01m™ 0.01m 6.46" 1.73m
IxG wigix sl 10 46.03™ 6.53** 2.88** 352.89** 655.84**
Y x1xG i sl x Jl 10 7.98™ 0.72™ 0.04"s 7.73" 16.75"
PSXIXxG  qugix glulxcils Jas 10 1.30m 0.12m 0.04™ 11.27"m 9.16™
wEPReahed bl g gogm gosn go1m 4.28™ 1.06™
YXxPSx IxG
Error (c) pow s> 130 49.80 0.99 0.19 10.77 34.80
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Table 3. Continued

aolsl .Y Jgus

39 et dlaxi et Job w9 Jsb Jsb 39 &l ol
) °_ Sy she! =2 R ST T Tt
S galeo 3! pod perplant Mainpod  Branch Pod  Seed number
Source of variation df length pod length  lemgth  per mail pods
Year (Y) Jw 1 25482.34™ 69.70" 73.50" 72.34™ 0.02 1
Error (a) Jol s 2 28.05 0.42 0.47 0.25 0.83
Planting season (PS) bl Jad 1 119798.85™ 265.11" 208.07 23521  2458.35™
Y x PS el fadx J 1 995.45™ 2.69" 2.58" 2.67" 0.07 1
Irrigation (1) Gl 2 171116.78" 268.78™ 267.77 26835  2547.01"
Y x1 Gl Jw 2 1648.98" 3.54™ 3.46™ 357 22.59"
Y x PS x | Gl x el JadxJlo 2 59.61 1 0.18" 0.131 0.11" 0.90 "
PSx 1 Gl x cils Jad 2 7815.81" 11.37" 10.39" 10.93™ 103.98"
Error (b) p9o slas 10 233.90" .71 0.61™ 0.50™ 9.31™
Genotype (G) ws$; 5 2980.63™ 4.15™ 4.24™ 4.23™ 39.11™
Y xG wigix Jw 5 25.61m 0.04 s 0.09 " 0.05 " 0.83 1
PSxG g x cdlS Jad 5 21.491 0.04 0.04 0.04 1 0.23 1
Y xPS x G i x cailS Jabx Jlo 5 14.28 " 0.002 0.011s 0.001 0.09 s
IxG esgix gl 10 1970.35™ 347" 2.92" 3.12" 27.86™
YxIxG edgix el x Jlo 10 39.91m 0.03 1 0.03 1 0.03 0.50 s
PSx1xG i35 X 6yl x cols Jad 10 36.19™ 0.07 1 0.07 1 0.07 1 0.55 1
SRS el JabcJle 483 00003™  0003™  00001™  0.05m
YxPSx I xG
Error (c) pow s> 130 45.58 0.25 0.18 0.10 1.90
Table 3. Continued alsl.Y Jgoo
2 &lo Slusd o dldolaxi LI i RE ™
o ER O s als 25 s ety
720 Seed Seed Harvest  <Sjoow «ls 1000seed
i @le ool number per number per index  Seedyield  Biological weight
Source of variation D.f pod branchpod (%) (kg/ha) yield(kg/ha) (9)
Year (Y) Juw 1 44.19" 10.49™  10.20" 74085662 7609884 27.59"
Error (a) Jol sz 2 2.96 0.53 0.07 1573917" 73901 0.37
Planting season (PS) cals Jad 1 1601.21™  2009.34™  70.13" 3406299978 129420541 535.31""
Y x PS cubls Jadx Jlw 1 1.95" 0.31" 0.35" 1425775 157302°  0.36™
Irrigation (1) sl 2 2062.09™ 229455  46.33™ 1003255221 104134310™ 540.56™
Y x1 Sl xJ 2 5.44* 6.07 0.12 1588876" 674723  24.96™
Y x PS x| Sl x el Juad xJlw 2 0.211 0.20™  0.002™ 2037590 609028  20.28™
PSx1 Sl x cls Juas 2 81.95" 92.43™ 202" 89287991 6989735 52.63"
Error (b) p3o gls 10 3.45 241" 0.07 9252337 67142  30.81"
Genotype (G) e 5 31.82™ 35.01™  0.85™ 23441916 1867638 5.66™
Y xG eigix Juw 5 0.15" 0.36™  0.001"™ 86352 7057 1.921
PSxG Gl x il Jad 5 0.24" 0.24™  0.01™ 1271573 1454807 143.34™
Y xPSxG gl x bl Jadx Jlo 5 0.03" 0.02m™  0.001™  44131" 45420 0.91m
IxG igix gyl 10 19.72" 2358™ 059" 15535788 327361  50.80™
YxIxG cigiix kel x Jlo 10 0.29m 0.21™  0.001™ 213566 28115m  1.31m
PSXxIxG  cuaigix g)lelx cudls Jad 10 0.53 1 056"  0.01™ 2085985 306414  32.67"
e ix Xl JadxJle
Y xPSx I xG 0.01 1 0.02m  0.001™ 114964 21704 1.81m
Error () pow slbs 130 1.24 0.65 0.06 379030 40171 3.63

Ns,* and ** show no significant and significant at 5 and 1 % , respectively
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Table 4. Mean comparisons for studied traits in responses to date culture and irrigation interaction

Slaxs
LY éLﬁ.’f)l aslw ).hs asLd olowy e 20 (229>
. (agils) (o)  wgye T b
el Juad . Plant Stem Branch ™! 4L )% pog number
Planting Sl ghd oo Height  diameter number  Pod number per
season Interruption of irrigation (cm) (mm) per plant _in main stem  branches
e 10 L gs70 2010 9750 86.0° 114.9°
7t October Control
e oty g0 gg50 7610 55,70 79.0°
From slique stage
maen sl p9e 1320 5430 31.7¢ 51.2¢
From flowering stage
a1 L 109 137¢ 659 56.6" 76,1
6™ March Control
AR oeogt W ] 112¢ 5110 35.9¢ 52.5¢
From slique stage
e opa S Al o 9.1¢  3.72° 21.3¢ 34.9¢
From flowering stage
Table 4. Continued aldl.f Jgus
FVSIERIVINT ST GNL Qe St g o 45 il slasi
. | : - >
. . 4_,5_!); GL'o ‘5:)3 S J"b Gl"" y)?
S Juad - Pod number (%o silw) (o L) (Fo i) geed number
Planting Solel &b o perplant  Mainpod Branchpod Podlength  per main
season Interruption of irrigation length (cm)  length (cm) (cm) pod
BYPRIA sl
7t October Control 200.92 9.11¢° 8.21¢° 8.652 27.602
An A (B (95 alo 5o
From slique stage 134.7° 6.75° 5.97° 6.36° 20.97°
ar & (OS> o
From flowering stage 82.9¢ 4.45¢ 3.59¢ 4,014 13.33¢
ol 10 by
6™ March Control 132.7° 6.11° 5.53¢ 5.81° 18.64°¢
S &y (RO (95 alo 5o
From slique stage 88.2°¢ 452¢ 3.93d 4,234 13.891
ar & (PO al> o
From flowering stage 56.3¢ 3.04¢ 2.43¢ 2.73¢ 9.13¢
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Table 4. Continued wldl.f Jgos
30 &ils olaxy >
Pl R o
gy sl FYSURIC S L
. 14 e s e ) ORI
' . Seed RIS I "f °f$ s P57 55 el
Sl Juad - number Seed (ps5) 41> Biological (b2 (2o0)
Planting okl @b oo per branch  number  1000seed yield Seed yield Harvest
season Interruption of irrigation pod per pod  weight (g) (kg/ha) (kg/ha)  index (%)
0 10 sl a a a a a b
2t October Control 22.74 25.17 4,57 20818 5076 24.50
o oerygt el g ean 18800 3410 15059 3602°  23.91°
From slique stage
smagh Aol gg0e 11630 2649 11102°  2092¢  19.34°
From flowering stage
Wil 10 aals c c c c c a
6t March Control 15.32 16.98 3.08 10584 3065 28.91
et et el 914 19390 230¢ 7252¢ 1809¢  25.12°b
From slique stage
sma Sl gt 794 1821 5407° 12537 23.18°

From flowering stage

ABloe o sire M W S pde By b g 0 slacn Sl

At each column, mean with similar alphabet show no significant differences
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czrge ol 05aS (ohuly dye (b a5 ey
R g 00 (6 Fidwgid Olae LA 4 it D yad alS
5 Lo ol 50 oS o ol slaS olaws <l o Jale
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"5 e 5l kel w5 am a4 (B9 ez > Al e |
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Table 5. Mean comparisons for studied traits in responses to irrigation and varieties interaction
Bl ylad W asliolani (o a5 Slow

Qg el (o slno) S ol il 5 oo 95 Slaxs
o (o siibs) Stem Branch  Pod number @4l o
Gl abd ploj  oaig) Plant height  diameter ~ numberper  permain  Pod number
Interruption of irrigation  Genotyoe (cm) (mm) plant stem per branches
sl RGS003 129.533° 16.142¢ 7.692°¢ 64.792° 86.992°¢
Control Zafar 132.8333¢ 17.025%¢ 8.333" 73.7° 98.158"
Julius 137.6582 17.992°2 8.8924 81.3422 109.1922
Jerry 129.05°¢ 16.075¢ 7.6°¢ 63.442° 85.308°¢
Zabol 10 135.858 ® 17.567 % 8.683% 78.72 105.1752
Hyola 4815 131bc 16.358 ¢ 7.825¢ 65.942°¢ 88.067°¢
Axg 4y (RO (ur y95 Al o 31 RGS003 118.35¢ 13.2839" 6.0089 41.542" 61.325F
From slique stage Zafar 119.158¢ 13.4259" 6.133 7 43.192f 62.417°
Julius 122.842¢ 15.183°¢ 7.025¢ 52.667¢ 75.067¢
Jerry 119.2¢ 12,958 5.8259 39.375¢ 58.858"
Zabol 10 122.1424 14.067 6.483°f 47.908°¢ 67.242°¢
Hyola 4815 122.125¢ 14.442 ¢ 6.683 % 50.092 % 69.633°¢
ary 4 R0 JS als> 5o 31 RGS003 109.875¢ 11.058K 44921 25.633' 41.8"
From f|owering stage Zafar 107.525¢ 10.183™M 387SJ 207OSJ 34.442 |
Julius 109.217¢ 10.433'm 4.051 22.292i 36.7921
Jerry 108.633°¢ 11.267¢ 46581 27.208' 43.975"
Zabol 10 111.142¢ 11.8671 5.042" 30.717" 49.2759
Hyola 4815 112.008° 12,1921 5.308" 32.567" 51.7839
Table 5. Continued aldl b Jous
o209 Jsb omyes Job Jgb
O )95 olaws kol gL R gy 50 &ilo olaws
Sl o o wgr y (Foiibe)  (Ragile)  (Rogile) (ol (o5
Interruption of el Number pod  Mainpod  Branchpod Pod length  Seed number
irrigation Genotype per plant length (cm)  length (cm) (cm) per main pod
aals RGS003 151.767¢ 7.092°¢ 6.408° 6.742¢ 21.87°¢
Control Zafar 171.867°¢ 7.758° 7.017° 7.392°¢ 23.53b
Julius 190.5422 8.492% 7.62 8.042% 25.17#
Jerry 148.758¢ 6.975¢ 6.3°¢ 6.625¢ 21.58¢
Zabol 10 183.858" 8.117%® 7.358%® 7.742° 24,51
Hyola 4815 154.025¢ 7.217° 6.517°¢ 6.858¢ 22.08¢
a5 POy y95 alo> 5o 31 RGS003 102.859" 5.2759 4,583f 49429 16.287
L., Zafar 105.442°9 5.3921 4.683" 5.033¢ 16.61f
From slique stage * Julius 127.733°¢ 6.317¢ 5.667¢ 6°¢ 19.84¢
Jerry 97.908" 5.117°9 43757 4.733" 15.45f
Zabol 10 115.142°F 5.733°¢f 5.075¢ 5.408" 17.77°¢
Hyola 4815 119.742°F 5.975¢% 5.325¢% 5.65f 18.64°¢
a4y B35 al> o 51 RGS003 67.4251 3.675] 2.892h 3.2831 10.89"
From f|owering Stage Zafar 55.317 k 3.058 k 2.317 | 2.667 k 9.07 i
Julius 59.092k 3.225k 2.4921 2.85k 9.621
Jerry 71.5081 3.875i 3.117" 3,51 11.56"
Zabol 10 80.0171 4.217M 3.5259 3.8581 12.779
Hyola 4815 84.317] 44170 3.7179 4.075" 13.479

Al gn I gime DS W8 S Tie gy b gt 5o sla . Sile
At each column, mean with similar alphabet show no significant differences
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Table 5. Continued alol .8 Jouo

8 ySlos

yodlddlaw Hodildolaxi Gl 3 ‘-;"”9"9'“ alo ')”S'LM Sl
i T L I S S WIS
bl abs ploj ... Seed number Seed 1000seed (s (s Harvest
Interruption of el ) per branch number weight Biological Seed yield index
irrigation Genotype pod per pod (gr) yield (kg/ha) (kg/ha) (%)
sols RGS003 17.89°¢ 19.89°¢ 3.55¢ 14715.3¢ 377359 2659
Control Zafar 19.46° 21.49° 3.92° 15895.7° 4046.8¢  25.77bcd
Julius 20.642 22,90 4.23% 17155.62 4571.4%  27.632
Jerry 17.68° 19.63°¢ 3.50¢ 14519.0¢ 3690.2¢ 26.233c
Zabol 10 20.33 22412 4.12° 16673.82 4319.1°> 26.31%c°
Hyola 4815 18.19¢ 20.12°¢ 3.60°¢ 15247.8¢ 4020.3¢  27.72°
4 RS (> y95 4> wo 31 RGS003 12,671 14.47°9 2,717 10291.89 247249  24.77%
o Zafar 13.03f 14.809 2.74% 10499.29 2529.39  22.97¢f
From slique stage * Julius 15.83¢ 17.83¢ 3.16¢ 12696.8¢ 2781.2F  20.869
Jerry 11.929 13.69" 2.639" 10078.99 2480.89 25.62b
Zabol 10 14.33¢ 16.04f 2.89¢f 11456.67 3066.2¢ 27.19%
Hyola 4815 14.84¢ 16.73¢ 2.99¢% 11912.3F 2904.0F  25.68Pbcd
a4 20 J5 al> o 31 RGS003 8.05' 9.481 2.21K 8016.91 153451 20.099
From flowering stage ~ Zafar 6.481 7.78% 1.98! 6320.4' 141851  22.46°
Julius 7.021 8.32 2.074 69445k 1746.3" 24.38
Jerry 8.59! 10.08! 2.281 857421 1571.87  19.90¢
Zabol 10 9.66" 11.22] 2.381 9675.8" 1836.8"  20.509
Hyola 4815 10.18" 11.83" 2.45N 10264.99 1927.7"  20.259
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At each column, mean with similar alphabet show no significant differences
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